adjustment task on the USAFSAM Spatisl
Orientation Trainer, High percentages in blood
ethanol levels were [ound i some  indi-
viduale B hre alter ingestion of  alcobal and
“faiigue T wae rcported in spite of 7 hr
[ sleep

(%

3, Inwoluntary Head movements and haimet
moliens during Contrifuge runs with up
to | 6 Gz 3 derospace Med. (K H.E. Knog-
e and EneserH WL Kessiny) Yol 44
June 1933 Page 639 - 644 ; Hell 4,

centrifuge runs reniching 060z
were pofformed with 13 subjects wenring the
Toamm I)]:ddrﬂ standard WGU-ZA/P  helmet,
Weights up 1o 20 oF were-atiached gl (op and-
gigts, Thurine the centrifuge rTons.  cuch
subject ayempted- to maintain his gnze o 2
torget divectly in front of him, Hence, mno
vialumary motion of the head sghould have
peourred.  Posinion of the -head, of the hel~
met, und of a helmer-mitached reticly were
recorded  pholggraphically at each G-level:
From the photographs data on  aclueal dis-
placemsnts of lhzad, helmer and redicle were
extracled and subjected o a compuicr-gidcd
unulysis,

O loop

Involuntury gogular head movements a5 well
Az Totationel displacements of the helmat on
the. head discussed in this paper in
terms of pitch, * roll and vaw. Also discribed
are lincar clanges inthe vertical height of
the suljects® eyes and of the reticie. Yawand
roil were found o besmall and unstractured,
TFore-and-down head and helmezt piteh . and de-
pression of ‘c¥e ond relicle wers about pre-
portionil tothe amount of -+ GF stress.

fires

4, Effect of Prolonged Bedrest and + Gz
Accaleration upon peripheral visual res-
ponse time : Hane: RF : Aderospace Mred.
Vol 44 : April. 1973 Page425.432; Reids

Curdiovusoulnr deconditioning dehvdrations
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and other physiologicul changes which ogeur
as a result of prolonged oxposute Lo tha
Fero-n ApAce enviconment ruise some quedlions
about the applicability of much previous re-

gearch which has shown that spuacecrall re-
entiy  accelerntions  pose no  apprecinble
physinlogical or petformance  problemy for
the nastronaurs,  The present paper deals

with whether or nol peripheril visuul résponye
time changes duning 4 G acceleratisn after
I4 dovs of bhedragt, Eighteen test ights,
plaged 10% ure apart along the horizantal
meridinn of the sobject's. feld of view, were
presented in o random sequence,  The subfect
wis imilrvcted tol press & blhttan as S00n a8
u light wsppeared, This resting Gecurred
periodivlly during bedrest and  continuously
during |,_-¢.||:-.||'||,r,.u|'.1n I!l:".l!inp.. Thl‘ ﬂ‘.‘iullﬁ.'
indicated that: (1) medn cesponse time was
significantly longer (p) 0.01) to atimuld imaged

in the. far periphery than to stimuli imaged
closer to the line of aight during =+ Gz ne-
celeration. {2} mean résponse Lime at gach

stimuli pogition tends o be longer atplatesu
g than durine the pre-acceleration baseling
period for that run by an amount which
ranged from about 20 o 12 msee, (3 mean

response time tends to lengthen as g level
13 nereased, and  (4) under these testing
conditions peripheral wvisugl redponge time

during  + G: acceleration within approxi-
mately 40 seconds of blackout does not pro-

vide a reliahble indicator that blackout is
piing to pocur, The hedrest response Time
datz  showed rthat the distribution of HKTs

goross the hortrontal retinal merFidian . res
markably constant within suhjects from day
to day during the bedrest and recovery periods.
These findiogs ate discussed: in  relation to
previous studies and tothe design and place-
ment of gerospace vehicle cnckpit instrumeonts.

AIRCREW MEDICAL EVALUTION

Prosent  Status of
regarding  Airline  Pilot
Retirement - Mouccr S.R, | deérospace
AMe, Yol 445 Septembec 18735 Pags
1062~ 1066 ; 12 Hel,

1. Functional
Assesments

Aging ;
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ARRTRACTE OF ARROMEDICAL LITERATURE

Geronttlogie research progress 1o the present
time  concerning the blolagleal age of a
glven humuan has procecded relatively slowly.
Reports by gerontologists and persons actively
angaged [0 research on aging reveal that
almast no significanl progress hus been made
i tha' post 10 vears from  the stundpoint ol
application, In parg, this is doe 1o o gene-
rally diminished emphasls in reseurch suppoit
of geronfolopy on the lopie of ** lfupetionnl™
age. Sinee no sigoificunt new gerontological
information  exists 0l present bevond that
which justified the originol institution of a
mundatory retitement age for alr  tranaport
piloly over uge 60, no busiy currently exisis
lor modilying ‘the present regolation.

8. Monocular Pilets - A followup study .
Mavex HB and Lane JC Aerospacs Mad,
Vol 44 ; September 1973 :Page 1070 - 1074 :
4 Rel.

A prospective survey was made of 203 pilats
appliconts with defeclive or absent vision In
one ¢ye and 408 maetched contrals,  The
monoculur  pilots, wschicvement in securing
and retuiming licences, scquiring cndorsement
on different airerafl types and decumulating
flving hours, wi#s egusl to' or hetter than
that of the controls. There 15-a  possihility,
which cannot be cntirely rejected, that the
monoculur pilols were  involved in more
hazdardous events than the controls,

ENVIRONMENT PHYSIOLOGY

7. Human performance afElevated Enviren-
mant temperatures ; W, F. Grernes ; Page
V47 - 755 Ref. 48 Aerospace Med, Yol 44
July 1973,

A creview of rescarch  on human  perfor-
mance ‘al elevated temperatures is presented,
The findings-are analyrzed in teoms of five
categoriexs  of performance measurements::
(2] reaclion time, (3)
vigilance and monitoring (43 tracking and

(3] cognitive and other skilled tasks,. Time
estimution studies. requiring subhjects to count
or tup nt. specified rates, genarally show in-
crensed speed of response with elevation of
internal hody temperature. Most studies of
simple reaction time have also resulted in
inereased specd us either body or environ-
ment  temperalures are eaperimentully in-
creased, Presumably both of these effccy are
a reflection of increased speed of neural
conduction, Improvements In  performance
have also been found In measurements of
vigilonee, with optimum performance appearing
ot an Effcctive Tempernture (F.T) of abhout
&F F. For ull other performiance functions
there uppears o be a plateau, with anly
minor eflects, up to un ET of about 85 F.
As environmental temperatures exceed this
valie there are genernlly increasing perfor-
manee decrements, This paltean up to B3 F
ET appears tv coincide very closely with tha
range over which the human bhady can com-
pcnsile physivlogically to elevated environ-
mr:niu.] II:I'[I[TCI'U{LEEL".{_

8. Heat acclimatization while wearing va-
pour-barrier clathing Aeraspace Med, Vol.
24 june 1973; Page 609-612: Ref. 21

Acclimatization to. a hot, humid environ-
menl wis studied in nine’ men who performied
wirk #t um wir tomperature of 37°C while
WoHTIRE  vapour-barrier suifs for -6 successive
days, Heart rale, rectal and skin temperatures,
swral ratc. and oxygen consumption were
recorded. The resulis showed -only partial
acclimalization, which was indicated by de-
¢creases in heart rate and in rectal acd skio
temperutures of 16 beats/min 0.5 Cand 0.6 C
respeclively from the frst o the sixth ex-
posurcys. Sweat ratc increased 25  percent,
oxygen consumption decreased 13 parcent, and
Testing recial temperatures decreased by 0.39C.
Theze changes made poscible an  increase
af I3 min in tolerance time.  Since the eva-
poration of swcat was minimal, doeto the
vapour-barriar suits, acclimatization was at-
tributed to “the lowering of resting body
temperature and to the decrease in  heot
production,
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9  Thermal comferl; New dirsctions and
standards = RonLes TH Jr aod Ney L LA
Avrasnace Med. 2 Vol, 44 July 73 Page 730
TR Ref: 17

[nowrder o determine the range of tempera-
tures al which sedentary humans report fecling
camforiulle, | 600 young adults were expoded in
groups of 10+ five men and five women 1o 20 dry
hulh temperaiures ranging from 60 degrees to a8
degree F (19 degroes 1o 28 degrees ©) in 2 deg-
yeed T 11 degrees CC ) increments al each of
eipht relagive bumidities 159 to 8a% in 10%; in-
cramenis;  Theresnlis showed thot during the
first pact of the 3 hours exposure, Lhe men Worg
warmer  \un. the women and that homidity is
more importand in determining bow men feel
than how wemen feel, | For further research in
the thermul environment a Model comfon enve-
lope {MCE) consisting of 15 tcmperatute-homi-
dity condilions iz proposed and its development,
validation, and relationship to the new ASHRAE
standardy pre discussed. ‘The results are pre-
spntad of o clothing smody and & investigation
involvipg clderly snbjects in which the MCE

was ustil.

16 Tolerance to Heat following Cold stress
Sgvantz E; and Maaazanik A Aerorpace
Med. 3 ¥ol. 44 July 73; Pape 723- 723
Rel. 11

TFour men dressed in shorts performad mode-
rate work ut ann ambient temperators of 50
degree © and 21%; velative humidity, wilh and
without previous exposure. 6 7  degrees [
for 30 min. Melabolism, evaporationg heearl
rate and rectal and sKin temperaluce WEre recor-
dod 8t n tempeiature environment of 24.5 degrec
¢, and every 153 min-in the heatand cold. | Ex-
posure 1o cold resulled inan increass in meta-
lolizsm and in rectal lemperature and a decrease
in skin temperature of 40%, 0.3 degrees C and
B.5 degres O respectively.  The transfer-from
cold to heat resulted mopn mitd raped rade of
hent slomgennd 10 o decfease in evaporation

g Ao M5 af India, April 1974
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and conductance values ws compared with no pre-
eonling, so that despite the removial of 91W/2m
of hody heat conteént in the cold, subsequent
work in the heat was not improved.  The main
fenson for the failure of precooling o improve
regctions to neat in this sthdy scemed ta by re-
tited to the indréase [n rectul . tempelulure in
the cold.

HIGH ALTITUDE PHYSIOLOGY

11 Mulrition syslems flor proassure sufts-
Humes CS: et al 3 Aderospaoe Med, Yol
447 Auge s 73 Poee 905 - 909 5.5 Rel.

Mutrition systems were successfully devolopad
in the Apalle PrOECAMME uspronuuls wearing
pressarespire during cmergency decompression
situntions and during lunar surfuce explarations,
These niltritlan yitems consisted ol unigue
dispensers water, flavoured bevernges, nutrient
“foptfied heverages, aud intermediate moisture
fuocd bars, The emergency decompression #yk-
ben dispensed the nutrition from outside by in-
terfacing with o sbit hoelmes penelrylion port.
The lunar exploration system utilised dispensers
sipwed within the interior lavers of pressure
suil, These syitems could be adapled for pro-
vision of nuitients in other sifuations reguiring
the wse of pressure suits, 3

12 Cobalt compounds for the confrol of
hypoxia stress ; BraHmacHart HD and
S JoserH ; Aerospace Med. Yol 44 ;. June
1973 : Page 636 - 638 Ref. 5

Cakalt chloride, ¢obaliodihistidine and Ren-
gavite tublets were administered orally¥; on a
daily dosc equivalent to 2 mg. cobalt parrat and
the polyeythemic respanse of the treated “ani-
mals to hvposin exposure eguivalentto an alti.
vude of 27500 (1 for 40 days was comparad with
pormal controds. Lhe amoutts of enbale retained
by the hody Ussuesol the treated animals wers
iluo determined, The comparative efficioney of
Roncovite tabiets und cobaltodibistiding in ra-
lieving the hypuxia stress, as evidence hy thelr
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loweringof the degree of polyeythemic responee,
Was determined, Coball from all these com-
pounds waseleclive in producing considerable
polyeythemic in normal gets, while exposure to
hypoxin alone produced the same effect.  The
pretrented ‘uls on exposuce to hypoxla showed a
decreage in the level ol the & B C's from the
nhendy rilsed level, Polyevthemic responge 1o
byposin was lenst vn simultuncous administra-
tion of wobultodihistidine and hypoxia stress,
nnel the bone recention of cobalt was highest
with this compound.

HUMAN ENGINEERING

13.  Intellectunl perlarmance  during pro-
longed exposurae to noise and mild hy.
poxia- Pmrson WR, ; Aerospace Med;
Yol 44 July 1973 Page 723-724 Ref, 12

The purpose of this study was o investigale
the effects of 6.5 hr exposure to 85 dB{A) turbop-
rop aireraft noise and an 8,000 [t simulated alli-
tude on inlelleciual judgements common to air-
crow lasks. Mo slgniflcant effects were noted in
the ability to reedll analogows situations and
aolutions, thoubility to decode series of svmbals
inle meuningtul groups, ar the ability to per-
form uppropriate sequential peychomotor tasks,
There was no apparent &ynergistic effect on
these same variahles. ,

14, Interactive effects of intense noise and
low-level viberation on tracking per-
formance and response time - Syawiby.
C. Hagws; and Ilemry. O SomMMeR ;
Aerospace Med Vol 44 : September 1973:
Page 1013-1016 ;. 7 Baf

Sludies: condocted in our laharatory on the
vombined cifects of neise and vibrationon track-
g performunce have wielded both addilive
und “subtractive effects. one reason [or the
diffcrence in results may he the difference
in e inlensity levels of the noise used.
Subtractive cfocts were obfained in @ recent
study using 100 dB'while additive eiffects were
obtained in anorher stody nsiog 10 JB noise.
However, there were additional Jdifferances
hetwaen the studies, other 1han noise level, that
coulil have accounted for the results, The pur-

pose of the present study was to determine whe=
ther the intensity diffcrences in nolse level can
the resulis.  Approximatlely the
provedures were used in  the  present
study with 100 dB noise as were used pre-
viously in a study where a sobiractive elTect
was obtdined with 100 &B noise. The per-
formance of 12 subjects was measured during
two conditions of noise. @ 4R and 110 dB
and 1wo conditions in which these noise
expotures were combined with 0, 10 g (vertical)
vibbration at 6 Hi. Noize produved o derri-
mental eflect on rracking tusk  performance
and the cffcct was additive: o the adverse
effect produced by viboration when both nojse
and wib sration were presented simultanjously.
These results, along with the results of the
previous experiments, demonstrate that 85 nojse
level is incremsed from 100 to 110 dR the
combined cffect of poise and vibirition chane
ges from subtractive ro additive,

aucount [of
same

13 Stress and straln in student hellcoptar
pilots - Billinggs CE :RI Gesks: RO
Crase and JJ° Eggspuehler: Aeroipace
Med. Vol. 44 September 1973; Page 107]-
1035; Ref. 27

The heart ratcs of nine volunteer subjccts
were studied during 223 hrs of primery helicop-
ter Right traiaing. Segments of hearl tate data
representing 3,952 replications of five standard
training mancuyres were sslected [or unalysis,
together with 845 szepments while Ihe heali-
copter was on  the the ground before during
and after Might instruction  perjods.  Ieart
rates afier fights were generally higher than
hefare the samc Hights. Heart rates, on tha
ground tendcd to increase over M025 hours
of flight instedstion. This trend towards in-
creases the heart rates was also  ohserved
during dual Rights, whethar the instructors ar
students were fiving. Puring sold Hights, in
contriusl, heart rates 1ended to decrease in mosy
students.  Student hearr rates were highest dur-
img Might checks in cighr of nine sibjocty. We
conclode that these data are indictive of a
moderate and sequentially increasing lovel of
peychological stress in students undergoing dual
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fight instruction in helicopters, The except ian
to the sequentinl trend was solo fying., These
irends may be a reflection of siress induced by
the ¢ Evalugtory: of the Night instrucions,

18 Physiologleal and operational state of
u group of asroplane pilots under the
conditlions of streasing and tracking tests
Strassors H: G Banuno ; K P Kuisoes
and MULLER - LIMMROTH ; Aerospace Med,
Vol.44: Sept, 73 Page 1040-1047; 135 Rel.

A test set-up is described with which a picture
of the operational and physiological state of 2
group of pilots during ahout 2 hrs wis obtained
The results recorded  far tracking performance
with fixed and also adaptive, sclludjusting deg-
rees of diflicully, togetharwith the simultaneous
recording of the heart rate, sinus arthyihmio,
and acousticully evoked potentialzs, werg com-
pared with the figures obtained from u control
group,  Throughthe comhination of the para-
meters.measured it could he demonsrrated thal
the group of pilots had an above-average level
of performance in the tracking tesis as well &s a
high capucity for prolonged mental convontra-
tion. A relatively small acute alcohel cficet,
which cannot be separated from t(he oztursl
affecis of {raining by means of the operationzl
data. is clearly shown in the parameter of evo-
ken potentiuls that describzs Information pro-
cessing by the CNS. Tt is suggesicd that this
procedure may be nsed for apritude diagnoses
since it permits both performance and loading
criteria to be determined.

HYPERBARIC MEDICINE

47. Massive surgical Air embolism treated
with brief recompression sixatmosphers
followed by hyperbaric oxygen ; Eric
KINDWALL ; Aerospace Med, Vol 44; June

1973 ; Page 653-006; Ref. 16

A caso of massive air embolism stemming
from open hearl surgery is deteribed, Twenty-

g2 1 AMXE of India, April 1974,
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two minutes elapsed before cordio-pulmonary
bypass could  be resinblished. The naticnt
reached the hyperburic chumber 3, 1Tmin,
nfier embolization occcured, Only a brief 9min.
wt 6 ara was used, f(ollowed by treatment
with low pressure oXygon  reduiriog o total

chamber stay at 5 hours 13 mioutes. The
patient wias discharged from  lhe hospital
with oply minunal neuralagic residu’ ., The

practical advantages of this briel freatmeny
schedule versus the standard 38 hours  tuble
are discussed, Pré-embolic  heparinigtion
propably pluyed o major  role  In survival.
The author [eels that initial heiel exposure
to & ata lollowed by boperbaric oxyvgen i4
Superior 10 beutment of air embolism w the
longer 38 hours schedule,

18 Hyperbaric Oxygen and Alveolar Sur-
factants : Brocgman, DL oand BT HouLl-
Han, Aeruspacd Med, Val. 44 April, 1973;
Page 433 - 434 ;12 Ref.

Girgss lung damage was previously found i
ruts - exposed 1o mechanicai head  injury
similar to that which occurs during exposure
of ruls o teonvgen at high pressure  ((OHP).
The pulmonary effects from this CNS injury
and OHP exposure were blocked by sympa-
thetolvtiv and antieipinephrine agen's. In
monkews CNS  injury * altered the alveolar
surfactant, in the ahsence of any immedizte
gross lung damage. Surfactant chapges were
also produced by clestrical stimulation of
the pulmosary sympathetics in monkeys and
cat The present experiments were performad
in order to determiine whether OHP also could
alter the alveolar surfactants hefore the occu-
reace of any gross fung damage. Thé results
indjcate that whife ratd exposed lo minimal,
OHP huve both aliered surfactants snd gross
lung damuge, that cats bhad  altered surfae-
fants wilhowt the attendant gross. lung damuge;
lung weight/body weight ratios were normal
in the eat  In addiion tothe species dilfc.
anees, our resalts supggest that at lewst parg
of the toxicity of OHP on the [uogs iy @
reselt of o centrally  mediated sympotlielic
intflugnee on the alveolar  surfaciunls.
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