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HUMAN centrifuges have been in use
in many places to assess ailrcrew and
+3g protective systems, to indoetrinate
alrerew and medical officers, Lo carry
out research in protective systems and
to establish norms for human tolerance.
Their role as a training toel for
improving the combat effectiveness of
frontline pilots has been realised only
recently and has already been implemen-
ted in the Netherlands, USA and West
Germany as per current informarion.

This potential of rhe human eentri-
fuge was known but was never exploited
since it was presumed that the cumula-
tive training achieved by a fighter
pilot during his dnitial operational
training on different types of aircraft
was quite adequate to prepare him for
the: combat flight environment. Neow it
is. being zrealised that training of
pilots 1in woperational aireraft does
prepare the majority of them but some
are still wunableé to cope with the
requirements, resulting in a high inei-
dence of G-LGC. The centrifuge is a
useful equipment for imparting training
in +Gz protection techniques.
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Centrifuge Training

The objectives are understanding of
phiyslologle mechanlsms of G stress and
&z tolerance, recognition of symptoms,
skill {in dimprovipg & tolerance and
confidence in the ability to sustain
high & stress. The benefits are grea-
ter safety during combat manceuvres and
greater effectiveness in high G combat.

In rhe USAF, cenrrifuge training
for operational pilots of the Taetlical
Air Command started on & trial basis din
April 1983. Since January 1985, repgular
courses are being conducted at USAF 5AM
for pilets flving a number of diffcrent
types of aircraft including F-16, F-4,
F-13, AT-10, AT-38 and F-5 with ecncou-
raging results. TInformation available
from other NATO countries alse indicate
a major thrust in this direction.

Iin the initial part of the course,
brisfing/lectures are conducted to ex-—
plain the hazard of G-L0OC, physlologlie
mechanisms of ¢ stress and protection.
Demonstration of the effective petrsonal
protective techniques like M-1 and 1-1
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manoeuvres are carrled oul and prac-
tised before and during +Gz exposure on
the human centrifuge.

Personal FProtectlive or Straining
Manoeuvres

Most protective techniques against
0 forces Ilovolve tensing of body mus-
culature, ecrouching and respiracory
effort to raise intrathoracic pressure.
It may vake the form of yellinz/shout-
ing or prunting. However, it has been
proved that well ceo-ordinated and prac-
Liged manoeuvres could incresse the
human tolersnce to 4Gz by +2 C over
- relaxed values. On the other hand,
iwmproper techniques can give benefit of
only 1 ¢ or less. Some pilots follow
wrong methods and actually reduce their
tolerance as is found sometimes among
trainees.

M-1 and T~1 Manoceuvres:

These manoeuvres have been known
sinee 1940 and were extensively practi-
sed by American pillots prior to the
introduction of anti-C suits and later
on along with the suits.

" The -1 and L-1 manoceuvres consist
' of erouching forwards, straining of
abdominal, arm and leg muscles and
certain breathing practices.In the M-1,
the pilot takes in a short brearh and
breathes out against a semiclosed glot-
tis producing repeated grunts, whersas
in the L-1 the pilet takes a short
breath in and breathes cut against a
closed glottis. 1n both these techni-
ques the intrathoracic pressure is
raiscd by 30-100 mm llg. This raised
intrathoracic pressure is maintained
for short periods of time only, thus
avoiding any effect on the venous
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raised intrathoracic pres-
sure raises the arterial pressure at
the level of the arch of aorta thus
maintaining a higher perfusion towards
the head apainst the hydrostatic pres-
sure due to high .

return. The

The M-1 and L-1 manocuvres can  be

executed vepeatedly durlng a hiph
exposure but are fatlgulng and also
require some effort and concentration

by the pilot. Some pilots may Inltlally
tind these very distracting from their
primary task of flying the aircraft. To
achieve ideal coordination and habitual
repetition of these manoeuvres, exten-
sive training is required, This tral-
ning could be carried ouL llrst din a
class room and later assessed in the
human centrifuge. A well traluned pilot
can perform these manveuvres repeatedly
and gain an advantape of about +2 G
over his  relaxed toleraunce,

Centrifuge Profiles

The centrifuge
WETE ]

run profiles used

a. Gradual onset run (GOR) Lo dete-
rmine relaxed € tolerance +and
straining G tolerance.

b. Rapid onset tun (HOR)
Tun.

practice

c. ROR to determine relaxed tolera-
nce and straining 6 tolerance.

d. Training ROR runs to improve
protective Lechniques and better
tolerance.

e. Simulated air combat manoeuvres
(SACHM) for training for the parti-
cular alrcraft type.
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At the end there is a debriefing
and discussion along with video tape
replays to explain the individual beha-
viour and performance during centrifuge
training. This helps Lhe pilot to
understand his strengths sand weaknesses
during Hsz exposures.

Results of USAF SAM Training

Pertormance summary for 741 pllot
Lrainees is given below (7):

Average relaxed COR Tolerance 2.206
Average straining GOR tolerance: 8.3G
Reached Pealk © on GOR 40 .8%
Completed 8 G ROR (o= 739) 199.7%
Completed 9 G ROR {n = 697) :94.1%
Attempted 9 © SACM (n 40) 1 5.4%

-
-
-
-

Course tesults as asscssed by trainee
pilots were as follows:

3a2

Total respondents 3
: 110 (28.82)

Outstanding

Pogitive i 169 (54,2%)

Neutral + 95 (24.9%)

Negative I B - 5

Worthless s 1 £ 0.3%)
Conclusion

The potential probleéem of G-1OC is
already with wus. The high peak ¢ and
the high rales of onset prevalent in
modern aircraft should awaken us to
this requirement. Training of pilots in
‘human  centrifuge 1is  being  widely
aecepted as a norm in many western
countries. The need to introduce
similar training: for ocur aircrew is
considered urgent.
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