Aeromedical Acceptability of < G * Loadedt

Dy oA Virciess ¥ e Cor T Af Sunpapanr ## San Laow § Ropny #s Son Lok R
AND B B Spupga®tsss

Abstract

DRTAJ{LH ol Aeromedies] evaluation of u w3 118 —
loaded visor speeially developed [or Ajeet alrcraft gre
discussed in this paper. The evaluation inchudeed
centrifuge trialy 1o ensure that the visor does 1
drop at lew G- values, ejcction tey rig rials for
asscasing the autamaric tipping  mechanism and high
speed wind  tunnel iyl for measuring any litting of
the viser produced by the swind higst,
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Introduction

During ejection from high speed aircraft wing
Blasts and wing drag deceleratons tan cause injuries
Bg i

(1) laceration of skiy, muscles epe ;

(i) fluttering of cye lids and flailing of head;

(i1} ropture of eqr druuns and spinal eord;

(iv) tracheal, Lronghial ancl rlmonary hacmop.

rhages:

if the subjects are ot Froperly protected,  Decelera.
tion values with an sjection seat oiving frontal areq
ol 5.0 sq. ft., fur dillerent speeds of ejection are givey
infig. 1. It may be seen that with a specd of G50
knots, the drag could he as much as 35z, which is
considered to be the Bmip of human tolerance for thiy
type of foree, However, the wind drag deceleratinn
is a rapidly decaying force and e only momentarily =
on the subject. Opee the seqr is separated from tle o ) ; ; ‘ —
aircraft, (he speed. of the seat decreasey very [nar 0 4 .8 .2 1.0 1ae
under the high magnimde of wind drag, and so also Tina - Sssants
, the drag valucs, The decay paitern of the drag forces . o
is given in fig, 2, Eiegl
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1 fig., 2 that protection from winud
ng the first one secnnd alier
ciion suats, which are cperated with
protection Lo the face is given by
wver, inoajention seals, which do nnl
teetion to the face has to be given

ave fitted Lo the aircrew hone
sht down in front of the eyes hy
whenever protection is rexuin el
ut down high illuminance. Tthe
I’ position in normal dying.
hit down manually or automatically
iy ablain the requireld protecrion.
ing the visor mannally will introduce
L ch, aircrew will have 1o underlale
tion i an cmergency.  Time is a critieal
mi,  Additional task such as mrgnaal
will canse loss of altitude parti-
aft with a large sink rate and can be
altitnde cjections.  Most of the ejoe-
wed ot tn be [atal had been due to
¢ altitude and time for the parachule
illy. Intraduction of additional tusk on
rew requires to be avaided if possille
urpose that a ‘G loaded visor which
lly trip down during cjection was
he Q0 sensor unil of this visor gets
{lie high + Gz value developed during

‘s done in such a way, that the visor
op down during normal fying and +Ge
and drops only ot higher +Gz wvalucs.
nor mal values of + Gz in high G manocuyvres

Details of the G profiles

are of the order of 6 - 7g ¢ G loading has to e daone
in such a way as to initiate lowering ol the visor at He.
Thie will ensure that the visor drops down as the sear
rises em the guide rails and geis exposcd lo the slip
3 Inading at a higher value will lead to the
late stage in ejection and Lhe
wind bilast,

slroalll.
Lripping of the visor al &
face of the rubject gots exposed o the

Frotatype ol such helmets were specially develop-
ed for Ajeet airerast with MBLI' ejection seat and
were subjecied to aeromedical evaluation.

Acromedical Evaluation
Three important aspects which req uire evaluation

are the following @

(i) Centriluge trials, lo ensure that the yisor
does not drop lor + Gz values less than i,
{1) Ejection test rig itrials, to cnsure that Ll
visor deops, within a few inches of travel
on the guide rails during tjeclion, and
(i} Wind tunncl trials ensure thar the visor

does nol get lifted up during wind blast
upto 500 knols, I A

Centrifope trials
Clentrifuge runs were earricd out with one such

helmet using an anthropomorphic  dumny. The
helmet was femly fised on the head of dummy and
he wisor was kept in “up’ position.  Thiminy was
ceated in the gendola ol the cenbrifuge and was viewed
on a closed circuit TV from the Control Room o
olbgerve tripping ol Lthe visor.

Cenreifuge was ran [ar dillerent setting of peak
‘(3 values starting from ‘5o Details of the *G
profiles fur various runs are given in 'Lable 1. Lrom

TJ"'LHI i 1

for various centeifuge runs

Profil: of Centriluge Run

Rate of

LA .
Ii g k Daraton 1y secl/Sec.
3.0g 15secs g
G.0g ¢ Lhsecs 0.1g
6.0g Heeis 0.5z
8,0 bsecs 0.5z
7.0a haecs 0.5z
f.0g fapas 0.5
7.0 Haecs T
a.0a JeuLH 0.5z

} These initial rons

REMAREKS

were to see if the mountling of
heatl was secure enough.

the helmet on dummy
Mon tripping of visor noticed.

Visor tripped before Lhe peak ‘G was
Visor tripped daring the prak (G
o tripping of visor.

Visor tripped during the poak ‘G
Visgr tripped just before the peak *G° was al-

alialned,

tained.
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wt fromn fig. @ that pratection lrom wind
uied during the firsl one sceond  after
gjection scats, which are operated with
aich protection to the faceis given iy
However, in ejection seats, which do not
Plinds protection to the fuce has 10 e given
andl sk,

ally visors are ftted Lo the aiverew hone
it are brought down in fronl of rhe eyes by
isor knoby whenever protection is roecuired
ar to ent down high illuminance, The
n the “Up'" position in pormal {lying.
roupht down manually or aulomatically
jection 1o obtain the required protection.
dropping the visor manually will introduct
tash which, uircrew will have to undertake
ection in an emergency. Time 1s s critival
i Additional task such as manual
ation of visor will canse loss af allitude parti-
gy i aireraft with a large sink rate and can be
in low alttude cjections, Muost of the ejee-

i turned out to he latal had Dbeen due to
‘mfficient altitude and timne for the parachule
¢ flly. Introduction of additional task on
L airerew vegquires to be avnided iF possible.
this purpose that a *G7 loaded wisor which
amatically trip down  during rjoction wils
The 3" sensor unit of Lhis visor gets
b G value developed during

loading iy done in such a way, that the visar
ot drop dawn during normal fAying and +Lx2
tics and drops only at higher + G values,
e ilie normal values of + Gz in high G manoewvres

=]

Details of the 67 profiles

are of the order of 6 —7g 5 G loading haz o be done
in such a way as to initiale lawering ol the visor at Bg.
‘Ihis will ensure that the viser drops down as thu seat
rises on the guide rails and gers exposed 1o the slip
stream. (3 loading at a higher value will lead Lo the
Lripping of the visor al a latc suuge in gjection and Lhe
face of the subject gets exposed to Lhe wind Llast,

Frotatype of such helmets were specially develop-
ed Tor Ajeet aircrast with MBGFS ejection seul and
were subjected to acromedical evaluation.

Acromedical Evaluation

Thres important aspects which require evaluation
are the Tollowing :

{i} Centriluge trials, Lo ensure thai

dues nar drop for + Guz values less than a.

{iiy Ejection lest vig irials, 1o ensure thal the
visor drops, within a lew inches of travel
on the puide rails during ejection, anc
wind tannel  Lrials ensure rhat che visor
does not get lilted up during wind Talast
upta 500 kuots, FiA S

thie visor

{iii}

Centrifuge trials

Centrifnge runs were carried out with one such
Lelmet wsing an anthropomorphic  dummy. The
helmet was femly ficed onthe hiead of dummy and
the visor was lkept i Sfup’” position,  Dumimy was
ceated in the gondola of the centrifuge and was viewed
on a closid gircuic TV from the Conlrol Foom Lo
ohserve tripping of the viser.

Clentriluge was run lor different serting of peak
(" vulues starting from *3g’, Delails of the *&7
prafiles for various runs are aiven in Table 1. From

TARLE |

for varioms centrifuge runs

Profile of Centrifuge Run

Rate of —_ .

onsetSec. ]:‘:é"l"' Duralion | }liri}l?';r:c.
0.8 2.0z 13snes 0.1z
h5g SHATE « 15sccs iy
b0 G.lg Jsees 0.5z
1A 5.0z Jsccs 0.og
Lo 7.0g Duecs e
2.0 Gl Ssvey 0.5
2. ERL Ssecs 0,5
2.0g 8.0z hyecs 0.5z

REMARKS

it the mounting of

Thess initial runs woere Lo see
} ihe Lelmet on dummy head was seeare enoigh.
Neon Liipping ol visor noticed.
Visor tripped bulure the peak *G°
Visor tripped during the pe ak <G
No tripping of visor.
Visor tripped during the peak ! B
Visor tripped just belore the peak ¢ G7 was at-
tained.

was attained,




this table it can he seen that with both rates of onee|
(ie: lgfson; Zaisee), the tripping of the visur atcurred
aka peak *3" valucof . There wis no 1ripping of dropping was ohserved in refatin
the visor before froand e visar tripped whenever (e sons upwards from ily original
G uxeeeded 7.0, Inflight trails on the same helimer data is presented in Lable TTL. It
was carrivd oul by ASTE in a number of sartics, Mo

IHpping was recarded during the flight, when (he
pilot pulled <G during aerchatics,

Cine film was analysed using o i
and the initiation angd completion o

the table that the visnr dropping
sl average, within 4" of (ravel af il
pleted within 207,
Ejection Test Rip Trials

For Lhese irials, the gjection tower at ARDL
Pune, swith 4 height of 154 f1.
helmer  way firmly fixed on an anthropomorphic
dummy and was harnessed into one ejection seal with  proli conr ions.  I'he helmet was
R-type of Personal Survival Pack. Indigenous ear- headform (developed by LAM fior hieln
tridges of HIT-16 were  ysed tor firing the seut- and secured by the chin atran.
dummy combination.

Wind Tunnel Trials

Transunic wind tunnel of Natig
Lahoratory— Bangalare, was used Ao ¢
visor does not mer lifjed npwards, i

waE used, Ihe

One AS- 100 acceleramerer was fitted onto the
hip of the dummy for measuring ‘G values,  Velo-
city of the movement of (e seal was obtained [Tom i
velocity coils fixed at g BAR (o the guide rails, All  as kept ** down " and wind specds wey
these informations wers recorded overa Honeywell 450 knots.  The heliner assembly was pho
UV wiscorder, The ejection: of dummy-seat com- during the wind velocity build 1p, Then
bination from (he staet was cine pholographed with was kept on for 4 seconds, Analy
movie camera having g speed of 64 framesfce,  Fop graph shows that there is no olserrable
purposes of obtaining measureinints from the vine visar due o winel blast,
photograph, hold markings were made for every 4
and 6" en the guide raili. Load bearimr ratio of
inertia loaded springs of the visgr tripping mechanism

was tested prior to ejection trials and is piven in
Table 11,

The headlorm-helmet assembly w
the 4' transenic wind tunnel an

rangement was as shown in the Photg

TABLE 1T
Load Learing of inerija toaded spring

Load in Dreffection in Levadt Dusring ralio
Ku. i, Tt SR
1.725 5.0 dOE0G
3,500 165 2.457
h.29h 13.0 288
I" TABRLLE I17
I Details of Visor Dropping
dliR
i No Helmet Travel af seat in inches
i : mmrking o hl."rl;_lfc_"."jﬂljj' drapning Wi
i |. i initinted carmpleded
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