Oripinal Article

Centrifuge training for ab-initio pilots (Stage ITA) of

yaalimical
ip 1, Dee

o Arining
ce Binlmn

it Ddlnged

Indian Air Force : Results

Sqn Ldr A Agarwal* Wg Cdr AK Singh* Wg Cdr H Malik*

riron Med, |
. A total of 129 trainces have been trained on the human centrifuge so far. All except one was con-
9 vinced about the increase in +Gz tolerance by using the AGSM and also about the utility of the
course, 125 pilots requested for the course to be repeated. Most pilots requested for o regular re-
fresher course. Nine (7% ) of the trainees underwent G-LOU during training. This is in keeping with
the world stutistics. 11 thus appears that the course i< effective nnd the pilots being trained realise the
benefits.
Keywords : Airerew training, anti-G straining mangeuyre (AGSM), G-induced loss of conciousness (G-
LOC)
Thu Institute of Acrospace Medicine (LAM), Wi hod two aims in starting this nuning at such
IAF, Bangalore started wammg for Stage  an carly stage:-
11-A, advanced pilot rances in 1998, Train-
ees leamning to fly for the Indian Air Force are
trained in three stages. The Stage [ of waining tor (a) The first was that if the pilul trainees learncd
flight cadets is dome cither at the Air Force the correct AGSM at an early stage, they
Academy (AFA) or at the Busic Flying Traming would ‘grow up’ with it, and hence would be
Sehiopl (BLTS), This is done on the HPT 32, The able 1w use it waturally.
Siage 11 of training is done on Kiran (HIT-1€) at
. M—'&_an:i A." FF'ICE .5' wation Bidar, This is folluwed o 1he cocond swas that training would prepare
by trifurcation Lo fighter, transporl and helicopter mem for the next sage of flying viz
51r‘|.’.u||1b.l-.|".|'!l: Stage IT Lizinees ga for specialized operational training on MiG-21 (T-77) air
wmmng i heir respective ruining wings. Siage 11- ctafis
A waiming for fighter pilots, is done al AFS
Hukimpet {AF) in Iskra and Kiran M-Il aircrafi.
In this paper we would use the pilots’
Siage LA trainees come © 1AM for 4Gz .E'ecdt.‘la:k_iin_d their response to training to try and
+ . gnswer these questions.
waining.  The object of the wamng s L0
indoctrinate the pilots in the effecis of high +Gx = Classified Specialist (Av Med), 1AM, IAF,
and impart AGSM training in the human ceplniuge. Vimanaptra PO, Bungalore - 560 017
{nd § Acrospace Med 43(2), 1999 7
(2), 1999
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Material and Methods

Contrifuge traming was done for 129 wainee
pilots undergomg stage 1A traming. The pilots
reported 10 LAM during their stage 11-A phase,
prior to their induction into operational flving at
e MiCH Operational Flying Trianing Unit (MOFTL)
During the course they were subjected 0 +Gz
tolerwnce rups, and Rapad Onser Kate (ROR) runs
al+ 1% 1o 4, 5 and 6 Ge, At o luter dute, on request
of the pilots, a Simulated A Combat Manoeuvre
(SACM) with peaks of 4 Gz (15 s) and 6.5 Gz (10
51 was added,

Ab the end of the course, the pilots were
fiven o gucstionnaire, in order 1o determine their
vpinion regarding the course. Pilots who under-
went L-LOC were asked 1o fAlE an
questionnaire, deseribing their episode of G-LOC

addhirzanal

Results

[29 pilot trainees have undergone Lhis
course 50 far. Their mean age was 214033 yeary,
The mean (£50) +Gz expericnced by pilots before
the course was 6.1240.64 Gz, 127 (Y8.5%) trainzes
completed the course successfully, Two trainces
could not complete the stipulated +6 Gz for 30 sec,
These pilots were sent back with advice to improve

thewr physical ftness and dietary habits and then
repeat the course. L s noteworthy that these two
individuals clarmed (o have undergone +6 Gz in the
arerall,

P28 (99 22%) trarnecs were convineed (ha
AGSM would increase their +Ge olerance. 128 felt
certain that physical conditioning would help them
combat +0z 10 the aircraft. 125 (96.4%) agrecd that
the course should b repented alter some time (o
consulicdule the gains,

31 (25.6%) of the trminces leli that the
duration of the course should b increased beyond
two days. 16 (12.4%) heheved that an exposure Lo
higher +Ge levels than the present +6 Ge iy
required individual  asked for deliberate
induction of G-LOC 1o give the pilots a better idea
about G-LOC, which was, however, not given in
view of the current policty in vogue,

One

Nine (7%} of the tminees developed G-LOC
in the centrifuge. Twn of these could finally ot
complete the course as mentoned above., Two of
these nine had experienced G-LOC in aircrafl
prior to reporting for the course. Tn hoth cases the
G-LOC had occuwrred during 2 tail chase sortie
while performing a roll-off-the-top. The medn
(=80} =Gz levels at which G-LOC pecurred in
the centrifuge wuy +5.7 (L84} Gz, The various

Table 1: Indicates characteristics of G-LOC in the centrifuge

SlNe Exercise Rum Type +Hiz value Additional factor
I Mo Raluxed Toleranee 33
2 Regular SACM 6.5 M Pre-iight meal
3 Regular RO= k]
i Regular ROR 3
5 Mo ROAA 5 Stopped AGSM
6 N ROR f Improper AGSM
q No SACM fs
) Np 0% a7
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characieristics of G-LOC are mentioned in tahles-
1832, The mean period of absolule incapacitation
was 0.7 (£1.32) sec. The perind of relative
ineapacitation was 5.8 (2.6 sec. The penod of
total incapacilution was 15.4 (£2.9) sec

‘bl 2: Choracteristios of G-LOC

Charncleristic Present in (n=4)
Aannesia 3
Dhrewenis 5
Convulsions 5
Tingling fi
Confusion 5
Discussion

129 pilots have been truined dunng the
Sige 11 A course since its nception 18 months
aga, This number is relatively ogher than that for
the Advanced Fighter Afrcrew  Indectrination
Course (AFAIC ), where Agarwal et 4l reported 259
pilots rained hetween 1991 and 1997 a1 the same
taboratory (2], The reason for higher numbers is
the much shorter duration of the Suage H-A course,
which lases for twn days. In contrast, the AFAIC
lasts for two weeks, Sekiguchi et al reporied
having trained 138 fighter pilats between 1983 and
1986, in a one week course, which 15 simular n
comsiruction to our AFAIC [3]. On the viher hand,
Gillingham and Fosdick, in their study published
in 1948 [4] reported results from training of 741
fighter aircrew of the USAT between 08 Jan 85 and
12 Feb 86,

g9, 7% of pur tramees felt that the course Wwas
sseful. This number s much higher than thar
reported by Gillingham and Fosdick for USAL
pilots, only 73% of whom found the course vl
[4]. The USAF course is for rrained pilots.
consists of anly five centrifuge runs viz GOR and
6.7.8.0 Gz ROR runs, It lasts for one day only [2.53].
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The authars are of the opiniun that the higher
acceplability of the Stage lI-A course may b adue
o & longer duration of the course Even with o
two-day course, 25% of the tanees in this study
feel that the duration of the course needs to be
incrensed, 96% trainees felt that the course should
he repeated at least vnce. 40% felt that the course
shiould be repeated at regular intervals, to muintain
currency. This further indicates the feeling ol the
pilots, that they require more AGSM practice i the
human centnfupe.

7% runces developed G-LOC i the
centrifuge. Gillingham and Fosihek reported an
incidence of 9% G-LOC during the USAF high +Uz
course 4], despite the shorer duration and much
less centnfuge runs. This figure 35 much lower than
15 5% reported by Agarwal ot al during the AFAIC
[2]. Whinnery in his study involying 56 medical
alficers, reported G-LOC in 15 trainces (26.7%)
ihe Jupansse high +Cz course had an incidence
of 23.9% [3]. The authars are of the opanion thal
the lower incidence of G-LOC in the Swge 1I-A
course is because of the lower +Gz levels to which
the pilots were exposed in this course andd the
relatively shor duration of the course, involving
lesser number of cenuifuge runs. The other
contributory fuctor may be the absence of gradul
onser rare (GOR) muns in Siage I1-A course.
Gillinghari 2t al have blamed GOR runs as a
major contributory  factor for G-LOC e the
cemrrifuge [4] This has, howewver. nof been
supparted hy various reports from our laboratory
[2.6].

In seven out of the mine frainces, the G-LOC
wis accompanicd by dreams or myoelonic jerks.
Thix is considerad to imply a greater neurologic
isult 171, and is associared with longer periods of
shsolute and relative meapacitation. Despite this,
the average duration of relative mcapacitation and
total incapacitation was much lower than that
teported by nther authors |7.5) This is primarily
due to the fact thet G-LOC during s course
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vecurred at lower 4G levels, as the highest +Ciz
levels during the course were +6.5 Gs during
simulated air combal manoeuvers (SACM)

In response 1o the prlots” demands for higher
+0iz Jevels, reeenlly SACMs were instiuted as 4
part of the course. The response of piots 1o this
addition was enthusiastic, with all raimees agree-
ing that 1 enhances their understanding of high
+0iz and coping stratepes

Conelngion

Thus the vaining course for Stage H-A ix still
evolving, Stll, the number of truinces thar we
truinedl during the past one vear, have given us
u very encouraging feedback I 35 felt that this
course would po a long way in increasing the
cificiency  of aircrew durmg  their operational
(lying traiming phase und thereafter.
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