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Design and development of anti-(; suit: Critical
considerations
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In expericnce in the design and development
af the cut-away lpe of anti-€7 swit cortuin
eritical  wreas  meed eareful  considerarion,
There Is scope to increase the least cylindrical
configuration in g Contventiona! wnti- €0 i {1
order to Increase the

Pressure contact gres,
Certain aspocis tf

Swit design are considered
Critical for aptitam performance, These tn-
e the influtton characteristies wf the sair,
the eiter parmens Sabric, stitches, seams i
Jvinty, zip, lacing, erc. Wi fncrease fr s
Pressure, the slide fasteners become vilner.
#ble along their stiteh fines. Pockeis stirched
on the oater garment can nullify atl the agvan.-
fages unlexs specific care i laker

Keywaris: Dlesipn: Ang ¢; £104L,

N PW-generulion combat aircraft have (he
capability 1o impose accelerations fur g

eicess of the tolerance level of & pilet. Hence,
0 enable him to witlisiand such high accelera.
Hons, various changes are being incorporated in
the existing anti-G suits (o make them maors
effective, These SUIls, ulong with anti-G straip-
g maneey vre (AGEM) and G-induced nressurs
oreathing performed optimally, can provide 2
destred protection against high sustained +0i7
The anti-G  suit inercases olerance by tuy
means, Firstly. it applies Clunter-pressure gver
the contact surfuce of the budy 10 prevent
moling of blood in tie capacitance vessels, thus
itciiasing the venous return. Secondly counter-
PIEssure gver the ahdomen prevents the descens
olthe diaphragm and the CONSCIENT increase in
Bedr-lobrain distapee [1]

Protection given by an anti-G suit is a resnh
dfthe following fuctors.
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(a) The pressure contact urea of suil
() The pressure upplied.
(el The s -.'i;_':.iy,l]

The pressure contact areq

Ihe protection given by an anti-G sui js o
rectly proportional (o the pressure contact area,
The contiet area in q Cul-away suir i limired o
only the feust cplindrical configuration of 1he
sull hecause af i nflation

characteristics,
which jntu

. applies wension on the outer Faul-
rie. The least evlindricul configir
away nvpe of antj-0

ation in a cur-
SUIL measures vertically
from the lowest cur malging on lhe thigh and
calf tlaps 10 the UPPENINGsT cul margins on the
respective flaps. Thus, in g comventional cuts
AWiy Ivpe of suwit ax much as 308

o of the Jower
limbs are practjc

ally withour counter-pressure,
seope for increasing the pros-
sure contact surface area by various meaps, A
full-coverame anti-r; sult. however, will he the
final outcome, With merease in the surface areg
of the suit, the bladder chimension will alsé have
e he increased for effective inflatinn, which in
lurn will inerease the bladder volume. Hence,
compatibility of such suits with the tvpe af antj-
G valve availahle with the aireraft has m he
checked whether i1 can b inflated in less than
V& to provide an adeyuare counter-pressure, [
the increase in the bladder valume is of the order
that 1t increases the intlation time to more than 3 5,
1t will be undesirable 1o have such a suir,

Hence, there is 3

The suit pressure

e effect of suil pressure on (he Li-telerance
Peen studied and various pressure schedu|ex
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Preatenr coined Dlevdpnarens af Aok (7 Suit — S vr al

are tollowed in different pircraft. The commaon-
gsl pressure sohedule fulloywed is that the st
inflation starts afler +2 Gy and increase an the
suit pressure 15 effceted at a raie of 14129l
per additonal 1Gz A minor devialion i pres-
syre schedule s incorporated for expose 10
vory gh 16 forees Developmental work is in
progress o peorporate an glectrome senser for
very high onset rates and elTeet the suit inflation
accordingly, Vor the bladder pressure fo be
wansmitted 1o the skin, the following consid-

eralivng are erilicul.

(1) luflation of bladders musl cause ude-
guate lension of the outer tabre

{b) Chuter fabrie should be fras siretchable

fe) lulpe of inflation should mostly be in-
wiTds,

(dy Inner fabric should be loose enough so
e to allow inward bulge for an effective
b COUnieT=pressurs

(¢} Scams of the bladder joint are to b ‘in-
corporated inside the fubric in such away that il
occupies Lhe least space and allows adequale
inflation of the hladders.

({} Provision of height tapes in the bladder
limits the bulge in its cross-seclion

() Provision of an noer reinforcement lape
will make the joint slrong 1o withstand the reg-
uisite pressure.

(hy Adhesive strength per se should be acde-
quate to withstand the pressure inside the blad-
ders.

(i) Stitching on outer fabric will make it
vilnerable to nutward inflation due to warp Of
weftwise squesse.

‘The suil design

various marterials for the bladder have been
trigd out, Some of them arc palyurethane
polyamide 66 sealable with a single-laver coal-

i54

ing. neoprene-coated fabric, natural rubber, cle.
Fach of them has its own advantages and disal-
vantages. A double-sided neoprene-coated wy-
lon fubric developed indigenously hax liglt
weight (300 gm m') Feguisite strength (810 ko,
foni shelt-hife (3 5 ¥r). 4 puod adbesive surtace
along with an anti-crack and anti-crease prop
erty The material has withstound the environ
mental and prossure fests (22 pst) sulisfacrorly
ane ix considercd a goad andigenois mterial
tor enhanced anti-Ci swik.

(hher consideratinng which are critical fin
ie optimal function of an anti-te sull coneern
the zips and the lacing Heavy-duly wetallie
synthetic Zips are usually strong enough
withstand the requisite pressure. But the stitch-
ing pallern i an important variable which de
termines tie pressurc at @ particular point ol the
zip. IThe stitching thread has Lo march  the
specificatian 10 withstapd  the pressure. ARy
hreak in the integrity of the zip can nullify all
the advanrages so gained. The lacing of cons
cealed pattern must tighten smaothly and uni-
formly all along during its adjustment. A usual
problem {5 4 “lovss lace in the nrermediate
parallels’, which mukes the suil o lpose it dur-
ing inflight inflation,

Therafore, it is evident that to achieve prrod
anti-G profection certain cunsiderations are im-
portant in the design and development of mod-
ern anti-G suits.
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