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| ACCELERATION PHYSIOLOGY

1. Acceleration stress-induced Woltf-Parkinson
White Syndrome with marked ST -segment
depression

Exerciss can affect pre-excitation in several
ways. The possible presence of a catecholamine-
sensitive bypass, stimulated during periods of nigh
stress, was recently reported. In addition to a direct
otfect on the pre-excitation, when the pre-excitation
paltern exists, exercise-induced ST-segment changes
may ocour  which preclude  stress testing for
coronary  artery  disease  detection. Current
high-performance  fighter pilots, thying new goneras
tion aircraft, are under severe stress during merial
combat manoeuvring when they are exposed to high
sustained-+Gz (head-to-foot} accelaration stress.
The author reports the occurrence of a —Gz accelera-
tion-induced episode of pre-excitation with marked
ST-sagment depression in a healthy asympiomatic
Autonomic imbalance, with high cate-
may

aircravymarn,
cholamine lavels daveloped during +Gz stress
be the aetiology of this pre-excitation episode.

[Whinnery, JE. Aviat Space Environ Med. 32 (11} + 834, 1981.]

Il AVIATION NEUROPSYCHIATRY

2. Instructor pilet teaching behaviour and
student pilot stress in flight training

The purpose of this study was to investigats the
relationship betwesn instrucior pilot behaviour and
student pilot stress.  Sid instructor pilots and 12
undergraduate  pilot  traning students served as
subjsuls.  Two studenls were assigned 10 each ins-
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tructor. Ten cateqories of anstructar pilot behavieur
ware coded from audio casselte tapes made during
four sorties from  the initial instrument phase of
undergraduata pilot training in the T-50 Instrument
Flight Simulatar, Behaviours were tallied to a rale
per minute ; [nter-recordar agreement was 87%
Instructors who relied heavily on acceptance and
praise behaviours were placed in a positive  group
(N=4), while thase relying on crilicism and scalding
were placed in & negative group (N=2). Student
siruss was estimated from timed urine samples used
10 quantify catecholamine excretion, Results ndi-
cated that missions in the T-50 Instrument Flight
Simulator produced a significant stress response in
the subjects and that the Siress response was qredtar
in lessons taught by the instructor pilots in the
nagative group,

[Krahenbuhl, G5, Darst, PW, Maratt, JR, Heuther, LT
Canstable, SH, Swingford, ME and Reid, GE. Avlat Space
Environ. Mad. 52 (10): 594, 1881.]

3 The individual’'s ws the organisation's
doctor-value conflict in psychiatric asromedical

evaluation

Physicians who parform acromedical evaluations
are aware of the value canflicts inherent in being
both a physician and a social agant, This papar
examines same of the conflicts which occur when
the psychiatrist acts as an asromedical examingl,
Five areas are sxamined ; (1) the use by the psy
chiatrist of the authority delegated by the socidl

system (2) issues of confidentiality (3) efforts of tha
social system to influence the psychiatrist’s findings
(4) the requirements to make decisions in areas
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where scientific data is lacking, and (&) the physi-
cian's imperative to "do no harm” to his patient.
Recommendations 1o minimize the impact of these
factors through recognition, open discussion, and
thoughtful structuring of the physician-patient rela-
tignship are made.

[Ursano, R and Jones, DR, Aviat Space Enviren Med, 52
{11 3 704, 1981, ]

N AVIATION OPHTHALMOLOGY
4. Lasars and protection of the syes

The applications and characlenstics of some of
the lasars currently aveilable are discusssd and these
parameters are related 1o the ocular tissues at risk,
The probable visual consequences of laser induced
pathology are considered together with the advan-
lages ol protective devices.  Accident procedures,
codes of conduct, and a hazard related examination
piotocol are also deserbed,

[Brannan, DH /in AGARD Personnl Visual Aids for Alrcrew
Jum 1981

IV AVIATION OTOLARYNGOLOGY

5. Total energy and critical intensity concepts
in noise damage

Groups of chinchillas were given a series of
roise exposures of approximately equal energy rang-
ing from 22 min at 120db SPL to 150 days at 82
dB, For all exposures inveolving levels of 112 dB or
lesg, the =ame average permanent hearing losses
[16-20cB) and degree of outer hair cell destruction
(8-10%.) resulted, thus confirming the validity of
the total energy  principal for assessing the nhazard
aszociated  with single continuous  exposures at
moderate levels. The 22-minute, 12048 exposurs,
however, produced a 80dE hearing loss and massive
hair cell destruction (70-8B0°.), indicating that
some critical level had been exceeded, thus produc-
ng acoustic trauma., Further histelogicsl study
suggests that the massive destruction is a result of
‘breaks in the organ of Corti, produced by severe
mechanical stress, that permit the mixture of
endalymph with perilymph, thus creating 2 hostle
enviconment for the hair cells.

'_’[Wurd, WD, Duvall, Ad, Santi, PA, Christopher, W and
Turner, MS. Annalz of Otology. 90 : 584, 1981]
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6 Time course of acoustic intra-aural muscle
reflex in non-snassthetized rabbits, normative
data

Tha dynamic properties of the intra-aural reflex
In response to tones of 2000 Hz in non-anaesthe-
tized rabbits 15 described  Rise time (time from
start of stimulus to response has reached half of its
steady-state amplitude) decreased from about 300
msec at threshold to 54 m sec at high level for the
ipsilateral and &0 m sec for the contralateral raflex,
Offset time (time from end of stimulus to relaxation
to 507, of steady state amplitude) increased from
100-150 m sec at threshold to 250-300 m sec at
high level, being langer for the crossed than for
the ipsilateral reflex.  lmpulse response (responseo
to 16 m sec burst of pure tone) reached its peak after
about B0 m sec, a value independent of sound [eval,
The ipsilateral reflex had a B6-8 m sec shorter time
lag than the contralateral reflex, after correction
for difference  in response amplitude, This
difference is compatible with additional synapses
and a longer neural pathway for the erossed reflex.
It has besn pointed out that the intensity depen-
dence of rise time has to be carefully considerad
when evaluating "'normal ranges’ of temporal parame-
tars for reflex responses, The rise time |8 suggested
as a suitable parameter for guantification of supra-
thershold stapedius responses.

[Borg, E. Acla Qlolaryngol, 93 < 161, 1982],

7. Reliability in tests of the sustachian tube
function

With the aid of a guantitative impedance mathod
and a pressure chamber, the capscity of the eus-
tachian tube to squilibrate pressure differences
across the tympanic membrane was repeatedly
detarmined in 20 otologically  healthy men. The
testi-retest reliability was caloulated from five deter-
minations of static pressure equilibration of over-
and underpressures of 10 cm H.O and 10 determi-
nations of equilibration of dynamic pressure changes.
The pressure opening level of the tube during pres-
sure increase in the middle ear was significantly
lawered in the middle ear after maximum equilibrat-
ing efforts during pressure increase in the chambar
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was also significanty lowered. For the rest, the
test-retast reliability was good, Ears with perfect
wbal function had better test-ratest reliabity for
all parameters tested than ears with poorer function,

The significance of repeated measurements and the
value of reliability determinations are discussad,

[Groth, P, Acia Otolaryngol. 93 : 261, 18827,

V AVIATION PATHOLOGY

8. Occurrence of pre-existing disease in aircraw

kilted in flying accidents

A review of the occurrence of pre-existing dis-

ense foymd in 809 mulitary, protessional, and privatle

airgie Killed in 626 flying accidents in the United
Kipgdom from 195656 1o 1879, In the authors ex-
perienca, the mosl common disgase epncountered
included coronary atherosclerosis, pathology of the
liver, psychiatric ot adverse mudical histories, upper
respiratgry tract infections, and  defectve vision,
The role of these diseasas in accident causation and
the nead for caution in the interpretation of asymp-
tomatic discase is discussed. The importance of
histological examination in death duge 10 trauma and
of circumstantial evidence is emphasised.

[Underwood Ground, K.E. Avigl Space Environ Med. 52{11) ¢

672, 1961],

g Liver pathology in appsrently haealthy
United Kingdom aircrew

The aim of this review is to determine 1he
incidence and aetiology of fatty liver and other liver
pathology in sircrew, A review of 525 fatal aircraft
sccidents fesulted in deaths of 776 awcrew, His-
tology of liver, available in 423 gircrew, was
reviewed and 118 found abrormal. Thers were B8
cases (15 6%,) of fatty livers, In 11 of tha faity
livers and & of the 52 non-fatty liver there was
histopathologic evidsnce compatible with alcohol
shuse  {4.5%), Tha histopathologic appearances

are discussed.

|Underwand Ground, KE. Avial Space Epvican Med, 53i1)
16, 1882],

18

10. Hepato-splanic injury in sircraft accidants

The incidence of hepatasplenic injury is greater
in fatally injured wictims than it is in survivors,
though there 15 soma wvanation in  the literature,
depending upon the author's experience. In fatal
aircrafll accidents, hepatic  injury  is  mote
commaon than is splenic injury. Thera is a direct
association with damage to the lower chest and
injury to these organs. Injury scoring is a good
mathamatical tool, for studying tha sevarity of in-
juries in aircraft aceidents, and gives an indication
of the sevarity of injury in telation 1o the intangity
of impact.

(MU, IR, Avial Spoce Enviran Med, 53013 © 19, 1982].

V1 BIORHYTHM

11. Diurnal variation in vigilance efficiency

Fivi sets of data are presented, abylained from
studics that examined the influepnce of time of day
on auditory vigilance performance dunng the normal
waking day. Although both hits and false alarms
exhibited a fairly consistent tandency to be |owest al
first time in the morning, 1 or 2 hours after awaken-
the ing from sleep, and te Inciease in parallal then:
after, the magnitude of change was modest and the
time of-day effect was statistically rellable in anly &
minarity of the analyses. The slight changses that
did occur seemed largely attributable 1a shifts in
rasponse criterion rather than to altered lavels of
signal deteciability, In admonitory contrast with
thase findings, which have reassuring implications
for vigilance ‘efficiency during narmal  day-waork,
additional evidence is presented indicaling lhat"
detectability levels may alter within the day light
span when the normal slesp-work-rest routine is
disturbad,

[Craig. A, Wilkinson, RT and Colguheun, WP, Ergenomles
24(8) : 541, 1981],

12. Sleep loss, recovery sleep, and military
performancs

Ten sxperienced infantry soldiers completed a
9 day (218 hours) tactical defensive exercise, the
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aim of which was to determine whether soldiers are
likely to remain military effective during a period
of partial sleep loss following @& period and no
scheduled sleep at all.  Assessments were made of
shooling, vigilance, cognitive functioning, EEG acti-
vity and physical fitness.  The resulls indicated that
tasks with a wvigilance and cognitive component
began to deleriorate after one night without sche-
duled slesp. After 3 3/4 days (90 hours) with no
scheduled (and wvery little unscheduled) sleep, 4
hours block sleep had a marked benelicial eflect upon
performance.  Afier a8 total of 12 hours slesp over
3 days (72 hours), performance had recovered (ex.
capl for seores a1 05,45 hours) from  an appraximate
avernge level of 50 10 837, of control velues, One
ond a quarter days {30 hours) of rest. of which an
average aeount of 191 hours was spent ssleep, eli-
mindted any remaining decrement,

Electroencephalography (EEG) recordings indi-
coted that on the six nights following total sleep
loss 1here was  an  increased percentage ol stage
4 sleep, Stage HEM percentage remained virtually
unchanged, except for the first rught atter total
sleep loss, when there was B89 less.  The EEG re-
sulle are discussed inrelation 1o the work of ather
investigators,

[Haclam, DR, Erponomice 25 (2 @ 163, 1882],

¥il CLINICAL AVIATION MEDICINE

13. Sympathoadrenal and cardiovascular res-
ponses to mental stress, isometric handgrip

cand celd pressor test in asymptomatic young

man with primary T wava abnormalities in the
electrocardiogram

Sympathoadrenal activily was evaluated by the
determination of plasma catecholamines at rest and
during stressful provocations in T2 young asympto-
matic men with primary T wave zbnormalities in the
glectrocardiogram  and without a histary or signs of
of cardiac disease {croup T} and in 13 maiched con-
trols. The T wave abnormalities consisted of flatlen-
ing. or inversion without concomitant ST depression
in leads I, ¥4 and V6. At rest, plasma noradrenaline
was approximately twice as high ingroup T as in
the-controle, wheress plasma adrenaline and dopa-
ming levels were similar Iin two groups. MNon-

JUNE 1882

invasive haemadynamic monitoring (blood pressure
and impedance cardio-graphy) showsd a significantly
higher systolic blood pressura and impedance 5ians
of increased cardiac contractility without tachycardia
ingroup T. A standarchsad mental stress test, iso-
metric handgrip, and a cold pressor test sl signi-
ficantly increasad blood pressure as well as nor-
adranaline and adrenaline in  bath groups. The
increasa in diastalic blood pressure and adrenaline
tended 12 be larger in group Tin connection with
stressful provocation, indicating increasod By IMpa-
thoadrenal resctivity, The increases in systolic bood
pressurc and naradrenaline persisted during provoca-
tion. In both groups the cold preasar test, which raizes
blood pressure mainly by vasaconstrict|on, increasas
maora than did the other two tests, which are be-
levaed 1o act mainly by cardiac stimulation, Because
of the low adrenaline  levels found, neurogenic
machanism appears to be of greater importance than
adrenaline for the circulatory responses to each of
thase “provocations.  The study provides evidence
in favour of increased sympathetic activity at rest
and enhanced sympathoadranal reactivity during
stress in subjects with primary T wave abnormalities,
These electrocardiographic findings may therefore
be explained by increased sympathoadranal activity,

[Jan-Hanrik, Afterneg, Elissen, K and Hjamdahl, P, Brit Haart
J. 46(3) : Sep, 1981].

14, Clinical use of bata blockers in hyperten-
sian

Recent work on the use of beta blockade in the
treatment of mild hypertension s reviewed, |t is
clear from these studies that this form of antihy-
partensive fherapy can exsrcise 3 protective influ-
ence on cercbrovascular events and on fatal and
nonfatal myocardial infarction. In particular, there
is ovidence af reduced rate of teinfarction when be
ta-blocking agsnts are starled soon after the first
evant. The comparative efficacy and side seffacts
prafile of the various clinically available beta
blockers are discussed, as differences between these
ate now becoming mora apparent. |0 particular, the
degree of water or lipid solubility may determina
which will penetrate into brain tissue with resultant
cantral effect ; the more watar soluble, the less
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likely this is to occur. |t is also important that
those which are not metabolised by the liver can
be more easily titrated as they do not require large
changes in dosage ; some may be given once daily.
The use of beta blockade in the presencea of airway
resistance is strongly contraindicated but, if it has
to be used, this should be started in hospital with
a cardioselective agent.

[Sleipht, P, Aviat Space Environ Mod, B2(17) : 52, 1881].

16. Treatment of refractory hypertension

126 patients with blood prassure, which was
unacceptably high despite 8 conventional siepped-
care regimen  (diuretic, betablocker, and vasadilator]
took part in a comparative assessment of different
approaches to the trealment of refractory hyperten-
sion. One of tour ragimens was used : oral diazoxide,
minoxidil, captopril, or quadruple therapy (diuretic+
beta adrenoceptor  blocker | hydralaze + prazosin)
Daspite the severty ol hypertension, blood pressure
could be controiled tn almost all these patients, and
no patient died from cercbrovascular disease while
on treatment. 2 patients died of renal failure and B
patients required long-term hasmodialysis. Ischaemic
heart disease remained 3 problem and caused the
death of 10 patients. Diszaxide was the most effec-
tive treatment but was the mest difficult and un-
Captopril was the best-tolerated
but falled to contral blood pressure in 8 of 15
patients. Authors conclude that thers are now
sufficient therapeutic glternatives to schieve acceptl-
able blood pressure contrel in almost sll patients with
“refractory’” hypertension, although no  treatment

is ideal.

pleasant to use,

[Swales, JO, Heagarty, A, Russzell, Gl Bing, RF, Pohl, JEF
and Thurston, H. Lancet | 17 Apr. B2,

VIIl ENVIRONMENTAL PHYSIOLOGY

16. Haemodilution. vasopressin suppression.
and diuresis during water immesrsion in man

Authars hypothesize that hemcdilution in the
early stages of water immersion plays an important
role in vasopressin  (AVP) suppression and sub-
sequent diuresis.  Ten men (19-24 vEdls] Wers

8O

immersed ta the neck in a semiraclining pasition for
8h in 34.6°C tap water, After B h of immersion
there were decreases(p="0.05)in plasma valume {PV)
of 16.,6%, extracallular volume (ECY) of 18.87], inter-
stitial valume (ISV) of 19.6% and red cell volums
af 10.7% Haemodilution (hyposmoterma af 4 mosmol|
kg H:0) and near maximal suppression of AVP (1o
0.6 pg/ml) and plasma renin activity (to 0.4 ng Ang
1.ml=th-'} were evident by hour 2 of immersion.  The
sarly haesmodilution (0-2h) was due to ashght in-
crease in PV with no  change (n plasma Na or
asmotic  content, even though urine wvolume and
Unsm ¥ increased significantly. The hyposmotemis
and PRA suppression conlinuad throughout immersion
in spite of the progressively increasing diuresis and
decreasing PV. Thase findings suggest the transfer
of hypotonic fluid into the vascular system. This
fluid does not appear ta came from the intracellular

volume., The authors conclude that hyposmotemia
iz an important part of the mechanism contributing
1o AVP suppression during water Immersion,

[Graenieal, JE, Shvartz, Eand Kell, LC. Aviat Space Environ
Mod. 52 : 329, 1981].

17 Heat stress In the A-10 cockpit : flights
over desart

Heat stress is a significant problem during low-
level flight in hot climates, especially in aircraft that
impose high task loads and repetive monouvering
forces., The A-10 close-support aircraft presents
such a combined-stress environmenl. This report.
summarizes data from 15 low-level flights over
desert. Ground dry-bulb temperature (Tang) Wk,
26-42°C. Cockpit temperatuie (Tane) Was com-
monly over 40°C on the ground and tended to drop
progressively from taxi-out through flight to the
range and return ; for any given phase it wasa
linear functien of Tang. Small (50-mm) black globe
temperature (T« exceeded T by 2-5°C onthe
ground and by 4-8°C in flight. The pilot's mean
skin temperature was a linear function of Tape in
sach phase. Auditory canal temperature (Tug) rose
from & control value of 37.0 to a mean of 37.4°Cin
fiight, with one pilot reaching 37.8°C.  Sweat rale.
was a linear function of Tay ¢ with weight loss upto.
2.3%, These data are compared to earlier studies

AVIATION MEDICINE
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of the F-4 and F-11 aircralt.  Although the perfor-
mance of the A-10's cooling system resemblas that
in other aircraft and is somawhat betiter than the
F-4 on the ground, the eHects of cockpit heat are
exacerhalad by its close-support role.  Pilots noted
lowared "G’ tolerance and incressed general fatigue

on the hotter flights  The foot and leg-area tem-
peratures exceeded those ar the head . planned
changes in air distribution should partly alleviate
that situation.

[Nunnely, SA and Flick, CF. Avial Space Environ Med, 52 (95 ;
B, 10811,

X ERGONOMICS

18. Effects of beta blockers on psychomotor
performance  a review

There 15 a possibility that beta-recceptor block.
ing drugs mey modify  psychemaotor performance,
pithar peripherally or centrally. The inherent pro-
blems in evaluating the effects of drugs on perfor-
mence are mainly due to inlerpretation of what s
meant by  “psychomotor’’  as the term embraces
many mental and physical skills, In addition, statis-
tical walidation s often difficult.  The current
literature is reviewod with these provisos in mind
ond 24 studies of the effects of beta biockade are
discussed, Of these 15 could be assessed as show-
ing “no effect” and, of the remaining 9, improved
performance  was reported in 6 and impairment in 3,
There is a wide wvariation In the results of such
studies but, in gencral, it would appear that while
the clinical use of beta blocking drugs in aviation
may produce an adverse efiect on performance, it
should be no  greater than ordinary day-to-day
vatiaticn,

[Claister, OH. Avlat Spaca Enviren Med. 52(11) : 628, 10817,

19, A viscoelastic modsl for the mechanical
properties of biological materials

An attempt has been made 1o propose & theore-
tical model 1o explain the viscoslastic bshaviour of
biological materials. The creep and stress relaxation
predicted using the theoretical model were found
to be very close to the experimental results observed.

[Sanjeavi, R. Jaurnal af Biomechanics 15(2) 1 167, 1982],

JUNE 1082

20. External and internal attentional environ-
ments—the utilization of cardiac dacalaeratory
and accelsratory response data for avaluating
differences in mental workload betwean ma-
chine-paced and self-paced work

Previous evidence has suggosted that self-paced
(SP) task performancs may constitute a higher
mental wuorkload than machine-paced  (MP) perfor-
mance.  These differences in mental workload waore
thought to be due 1o the presence, when working
SP, of an internal pacing machanism serying 1o
maintain the worker's rhythm, In MP tasks, this
function would be maintained externally by the
machine. The present investigation attempted to
diractly test this hypothesis.  For  this  purposs,
Lacey's psychophysiological model relating changes
in heart rate (HR) to attentional demands was
empoyed, Differences in cardiac deceleratory and
accelaratory activity between MP and SP perfor-
mance were evaluated for each of two tasks. In
ane task, the emphasis was pradominantly on visual
detection. Based an the suspected direction of
attentional demands, this task was characterized as
external, The other task required mental solution
to anithmetic problems and was categorized accord-
ingly as internal.  Psychophysiological findings were
consistent with Lacey's basic madel and offered ro
support for the existence of an internal pacing
mechanism under SP conditions. Instead, they sug-
gested the presence of uncartainty factors reflecting
higher mental workload during the MP performance
of both tasks. Performance data, however, did not
suppart lhe casual interpretation given by Lacey for
his psychophysiological model, and were explained
in termz of a complex interplay between HR level
HR c¢hange.

[Sharil, J, Salvendy, G and Doisenroth, MP. Ergonomics 25(2)1
107, 1382,

21. Visual scanning behavieur and mental
weorklead in aireraft pilots

This paper describes an experimental paradigm
and a set of preliminary. results which demonstrate
a relationship between the level of performance on
g skilled man-machine control task; the skill of the
operator, the leval of mental difficulty Induced by

a1




an additional task imposed on the basic control
task. and visual scanning performance. During a

constant, simulated piloting task. visusl scanring
of instruments was found to vary as a function of
the level of difficulty of a3 verbal luading task. The
average dwell time of each fixation on the prlol's
primary  instrument increased a5 a  functian
ot the loading. The scanning behaviour was also a
function of the estimated skill level of the pilots,
wilth novices being affected by the loading task
much more than experts, The results suggest that
visual scanning of instruments in a controlled task
may be an indicator of both workload and skill.

[Tolo, JR, Stephans, AT, Huaerls Sr RL and Ephrath, AR,
Avial Space Environ Mod 53(1) @ 54, 16882],

X EXERCISE PHYSIOLOGY

22. Pattern of hrﬂﬂthing and vgn'[”utnry res-
ponses to CO, in subjects practising Hatha-
yaga

Eight Belgian subjects well advanced in tha
practice of hatha-yoga were studied compared with
cight sex-age snd height-matched cantral subjects,
Practice of yoga {range 4-12 years) involves control
of posture and manipulation of breathing
including slow near-vital capacity manoeuvies ac-
companiad by apnea at end inspiration and end
expiration. Average values for the yoga and ths
control group (in parentheses) are as follows © venti-
lation (VE) 5.53 Imin-! (7.07) : tida! volume {¥T),
1.03 liters {0.56); rate of breathing, 5.5 min-!
(13.4) ; end-tidal PCO,, 39.0 Torr (35.3). All diife-
rences are significant (P=20.05). VYentilatory res-
ponse to CO, (rebreathing 1echnigue) was significanitly
lower in the yoga group (P<<0.01}. The regrassion
relating VE to VT during rebreathing of €0, was
VE= 8.1 (VT —0.23) for the voga group and
VE=15.8 (VT —018) for the control group
{(P=20.008). The authors attribute these changes to
chronic manipulation of respiration.

[Stanescu, DC, MNemelry, B, Yariter, © and Marechal,
J Appl Phyelel Respirat Eaviron Exercise Physiol, &1(6} : 1625
19811,

a2

23, Maximal Oxygen uptake in boys

Maximal oxygen uptake (VO max) was daeters
mined in g5 boys, 10 to 19 years of age, Ly wphill
treadmill runming test, The mesn value of Vs max
increased from 096 'min at 10 vears 1o 2.22
l'minat 19 yoars showing rapid spurts of incraase
at 13 ta 16 years of aga. VQ, max par kilagram of
body weight showed meoan values varying batween
40.9 to 46.9 ml/min/kg in differant age groups, the
peak being ohsarved at 17-18 yaars of e Maximal
exercise venhilation (VE max) increased from 3841
l'min a1 10 years to 69.8 Ymin at 17-18 years with
spurts ol increase similar to that seen with Ve,
max. VE max per kilogram body weight, howeyor,
declinad with  age, whereas tho soonomy  of
ventilation  improved in the older bewes,  Haart
rate  responses during  maximal exarcise did not
reveal any  age bound change; V0o valyes of
the subjects  studied, whon exprassed par  ynit
body weight, wears found to match those reported
for their counterparts in various countriog EEGETR AT
Morth America and Sweden where the rportod
values are found to be 10-30 per cent higher, The
lagarithmic ralationship of VO, max  with heigh
revealed 1z ncrease in prroportion ter height
ndicating an increasing maturity of this funetion
through the formative period of adolescence, the
maturity rate being wall matched with that observed
in the very fit child population of Sweden,

[Banerjes, PK, Chattarjee, 3, Chatterjec, P and Mailra, SR
Indign J Med Res, 75 : 380, 1852,

X| HIGH ALTITUDE PHYSIOLOGY

24. Onboard oxygen generation systems

During the 1970s, the development of anboard
oxygen genaration systems (OBOGS) progressed

thraugh ‘ground and flight test phases to the point
where a second-genaration concept is now produg-
tion qualified and additional alternatives are baing
evalugted. This paper reviews the devalopment of
OBOGS and assesses the current state of the artof
these systems. High-purity fluomine systams, deve-
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loped  fur flight demonstration and qualified for
production application, aie discussed.  Development
of enriched air molecular sieve systems for labora-
tory and flight applications is described, along with
a recent study of @ permesble membrane-based
alrcraft oxygen enrichment concept. Capabilities
and charactenstics ot the various OBOGS concepts
are compared, showing the greater compliance of
high-purity  fluomine  systems  with  the current
oxygen military standards while noting the adyan-

JUNE 7982

e
tages of the reduced interface complexity of anriched\\_\\'5

air systems. Recommendations for future OBOGS
development ars presented, emphasizing the need
to coardinate the development of specifications and

hardwara so the oplimum compromises  batween
physiological reguirements and engineering feasi-
bilitics can result in OBOGS that bast satisty the
matabolic needs of aircrew members,

[Manatt, SA. Aviat Space Environ Med. 52(11] ; 645, 1881].
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