Abstracts of Aero-Medical Literature

AIRCREW MEDICAL PROBLEMS

Physical Fitness, Flight Requirements and Age,
RALPH F. GOLDMAN, Acrospace Medicine,
Val. 42, June 1971, pp, 635-641, 26 Refs.

Muscilar strength (estimated from dynamaomelrig
memurenients of foree exeried), :nrdiu-rcsp!rmmy
capacity. (determined ne WETIN,  work capagily
Or oxygen upiake) and rolative body weight (assessed
by anthrepometric measures) are leequently ymed
ariteria of **physical fitness™. Thess different
aspects of fitness wll alter predictably with age and
can be uliered by truining. LConsidering the plivaical
work involved in Right, it seems appropriagte to
eansider to what degree physical fitness—ang which
aspecis of it—should be important 1o an aircrowman,
Excess weight may TEqUine prematgrs repluvenant
of an individual becavse of the decregzed longevity
associated with being overweight, byt should pot
hinder fight Pelominnee as long as the man fis
nto his workspate, ang agility and reach are urime
paired.  The encrgy cost of fving only averages
125 kealfhr, and even an average 65 vear old in
Y Huir™ condition hag. g mANinim work capacily
al least 3 tinwes that, Finally, the nnmentar forces
required to fly modern aircraf; are minimized By
elero-mechunical contral systems, It appears thar
these thres well defined aspeois of ** physical filness ™
are of fittle importanee to aircrew, althoush sirength
may e importani for grounderes - The aititde
of tha “fit " individual in terms of @ sense of well
being, self vonfidence and vourhfiud outlock may be
vne of the more imparsan; fand Jess readify demon-
strated) facets of physical filmass,

(Author’s abstract),

2

Epidemiclogical Aspects of Alrport  Medicine.
). G. CONSTANTING. Acrospace  Medicine,
Vol. 42, Apr. 1971, Pp. 456460, 7 Refe.

As air farcs and {rave] time decrenscs, one cun
anticipate increased movenicnt of peopic and animals
throughout the world thus mncreasing the potential
threat 1o spread of discass on a global basis, The
danger exists rot only for the highly developed and
affluen! ‘country where communicable disease o
probably no longer considered o serious health

problem but also for the Under-developed amd pacrer
countrics which fuce the risk ar intradieetion af pesy
disedzes adiing to their existing burden of harharing
many endetic ozl of diseqse, Fordunately most
countries are Lnanimous in thei; thinking of the
impartance of public health due 1o the fene af diseare
spread. The Asian fucnzy epidemic of 1957-58
demonstrated the devasting steeptibiliy  of the
human race to & 2light change in the Miligende nanke-
up of the influenz virus,  Tralso ilhuatrgged Brillig nily
the value of internitional eo-operitio in monitoring
an epidemic disense, In 1lis constan moving eri
involving changes in politics] BEuvernnients far batier
ar worse, the public health picture alio chianges wml
we must be preparcd o face thi changing health
situntion on a Fu-operative, inlemational level, One
eannol ever become eomplacent aboul communicabls
diseases even when the [og) sltudtion heplth-wiss
of & country is comparutively safe— ihp airplune has
changed  this. Although the magninde #nd the
realization of the problem of disesse fpread in at
vimes frightening, in gl due Eafress poblic health
authoritles thronghoy the world us well as the
varions airlines engaged in international travel, are
to be eomimended for their role i the cyriailment
of disease spread.  There is atill much o be done
and we must maintain continued vigilance Lo insure
that serions outhreaks of disense throughoul the
world do not acour in this dynamic era of jel (ravel,

{ﬂythﬂr‘s abstract),

3

Control of Acutc Mountain Sickness. G, W,
GRAY, A, C. BRYAN, REGINA FRAYSER,
L. 5 IIOVUSTON and I D. B ‘RENNIE  Acro-
spaer. Medicing, ¥ol, 42, Jan. 1071, Pp ®1-84,
1 Refs. :

Clinisul trials of acetaznlomide versis - placebo,
and acetazolamide and Furosemide were carred out
at 17,500 feet ¢5,400 md, on Monnt Logan, Subjoor
nrefreated with sectazolamide before ascent werp
clinfcully well with minor symptons of acute mpun-
tain sickness. Subjects started an furoseinide on
arrival at altitode quickly became medical cosualties.

{Authors’ abstract)

4
Aeromedical  Transportation el General
Aviation. HARRY 1. GIBBONS and CARL
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FROMHAGEN, Acrospace Medicine, Yol, 42,
July 1971, Pp. 7732779, 35 Refs,

The advantuges of airgruft in providing military
miedienl evacuation wre well documented.  Training
ckperionce. have resulted in @ relinble and safe
militgry medical evicuntion System.  Many studies
[ Been done ar are In process which perluin lo givil
crmerpeiey helicopter evacintion,

Flaelswing secondary ambulance servide is growing
at o cupid rate without the benefil of sludies such s
thase perlpining to helicopter primary ambulance
sorvice,  Problems  pssociated  with  this - growth
relate Lo equipment, crew training, nnd koowledge
of U physiclopy of * fight.  Legislative andfor
educalionnl efforts are needed to ussure opiimm
general sviglion patieat transportalion.

(Authors” absiract),

5

Body Fat, Denitrogenation and Decompressiom
Sichiiess In Men Exercizing Aller Abrupl Esposure
i Altilude. T, H. ALLEN, D. A, MALO and
i, W, BANCROPIT. Acrospace Medicme,
Vol 42, May 1971, Pp. 318-324, 51 Hels,

Groups of men, numbering 147 i sll, smong whom
body volume snd mass had been delermined took
853 cxposures for as long at 4 hours ai 33,000 ft. mn
oxvgen ot 27,000 1. in oxygen or in TU:30:: oxygen:
mtragen while perfomiing mild intermiticnt exerciee.
Forty men will less than 12 kg, of body fat suffercd
s leny ineidence of less intense decompression sichpess
than the 107 men wilh 12 of more kg of Tody fat.
This distinetion gs o infuence of bedy far on de-
compression sickaess applied both in the bBasence
and in the presence of denitrogenation for periods
up to 3,5 hours when cumpketely exposed in * shirg-
slesves ™ Lo oxygen at ground level”. Alter 4
honrs of such denfirogenalion 2954 wers Protected
including those with more Than 12 kg, of fat.

(Authors abstract),

h

Meurclozical Decolnpression Sithuess; Report of
Two Cases wl Mimmal Altitudes with Subsequent
Seizures. JEFFERSON C. DAVIS, ROBERT
TAGTR;, HARRY P, POLEOVITZ and ROBERT
N WORKMAN, Aerospace Medicing, Vol 42,
Jan, 1971, Pp. B5-38, 13 Refs,

Thi clinieul mumfestations, pathophysiolom: and
treatrment of allilude decompression sickness continuc

to pose o dilerma for the fight surgeoi, Thiy pupeor
prosents two cases with similar peurologival mani-
festations und clinical courses resulting from exposute
to altitudes af 19,000 feerand 28,000 feet respoctively.
Both cases suffered from long delay in reaching con-
pression chambers, hoth were treated with the USN
Tuble VI (minimal pressure 100%, oxypen), Loth
had grand mal seizures in the post-treatment period
and both recoversd fudly.

(Authars’ absliagl),

4

Long-Tenm Prognosis of Transient Hyperiension i
Young Male Adulis. POUL E. RORBAER
MALSEN and JAN BUCH.  Acrospuce Medicine,
Val. 42, July 1971, Pp. 725-735, 16 Refs,

Sixty-nine young men with transicnt liypertension
when seoepted as pilot aspicunts luve been controfled
17 1o 20 vears later, In chis group wilhe pelmary
transient hypertension thefrequency of later problems
of high blood pressure has heen found to be signi-
ficantly higher than in 2 control group of 216 pilots
with normul blood pressure when accepted as pilot
aspirants (11.6% ve. 2.35%0). This is in accordance
with the results of carlier investigations.

On account of oo short a period of observation
and few individuals controlled we fined it necessdry
to stress the still existing uncertainty of the uhimale
imporiance of ransient hypertension.

Fren though we do -not conslder it justified (o
assign to transient hypertension 4o great importance
that this should in itself imply elimination of appli-
cants for pilot education, ivshould always be laken
into zccouni @y m negative factor where other
partly dizqualifying guelities are manifiat,

{Authors™ absiract).

-3
Stress Responses as Criterfa for Personnel Scléction:

Bascling: Siudy. ROY B MEFFERD, In,
HENRY B. HALE. IRA L. SHANNON, JOHN
R. PRIGMORE and JAMES P. FLLIS, Jr
Aerospace Medicing, Vol. 42, Jan. 1971, Pp. 42-51,
40 Rels,

Thiz way an exploratory study of the feasibilily
of using physiological responses to an anticipaled
stressor, 1o the physical stress per 5=, and to recovery
from the stress as o procedure for selecting personmel
for jobs roguiring emotional and physical stabilly
in the face of siressful siluptioms. Batteries of
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rhysiological, chemleal und of peychological Lests
were wsed to obtain buscline values, A number of
potenbially useful indicies of responsivencss were

delincated and discussd.
(Authors” abstract),

9

Use of Heparin for the Therapeutie/Praphylactic
Treatment of Decompression Sickniss, ELIZA-
DETH REEVES snd ROBERT D, WORKMAN,
Aercspuce Medicine, Yol. 42, Jan. 1971, Pp. 2023,
10 Refs

The effectiveness of Hepatin in the troaiment of
decompresiion sickned or gs o prophylanis  apains
this disease has been tested in an animal el
employing large dogs in which the tends threshold
depth had been previowsly determiied (o within
£ 2ft. Ench aninial wis comprssed 3 10 [0 f,
deeper than its bends threslinld depil for § hrs, ynd
broght 10 s lovel pressure with = no-stop ™ le-
eompression,  Two setics of experiments were done:
(1} IV Heparin way injected following the develop-
menl of signs of decompression sickness at sew fovel
Pressure.  The anti-conenlant level was maintatned
at 3 times the normal Tevel in all animals.

Heparin plus shullow recompression did not nesolbve
signs of decompression sivkness in 18 of the 19
apimals. Therefore Hepurin ax 2 therapeytic/
prophyiactic treatment was not effective umnder- the
experimental conditions of thic investigation,

(Authors™ ahsteact),

VESTIBULAR FUNCTION AND ORIENTATION

10

Testidg of the Vestibular System. ROBERT H.
MATHOG and HOBERT 1. CRAMER. Aero-
space Medicine, Vol. 42, Julv 1971, Pp. 741-745,
17 Befs.

Since it appears that no single tést can adequately
describe mormal function of the sestibudar systam
a' series of 1ests may be applied to obtein & berter
understanding of vestibular cupability, Such rests,
employing optokinetic, calotie, postional and rota-
tional stimuli, appear 1o reflect furction ul different
Tevels of nenral integration, thereby giving 3 more
accurale analysis of orientation mechinisms. The
functional tests may provide infonmation relative
to the inferaction of the vestiblar system with visual
and somatokinesthetic systems. The optokinelic

evaluation may detetmine notmal oulomater fljic-
tion as well ax defects throughout the teflex patvwiy,
The caforic 10815 deserine Mmgtion Wl the rooefrlor
level, comparing une ear with the olher, while rol-
tiomal determinations. evalunte the integrution ol
repaafes wiuler simullaneows stimulation,  Technie
ques in odministering  and inlerpreting such vest|-

bular tests ire deseribed,
CAUthors' abstraet),

11
Pilot Reporis of Disorientation Aorods I Yeury of

Flight. BRANT CLARK. Acrospace Melicine,
Vol 42, July 1971, Pp. 708-712, 19 Refs,

Tl purpose of this study was Lo COGTRLED Fede
meidents involving disoricntation in Aight reportied by
336 Air Force, Army and Navy pllats wiil) incidenes
reported by 137 pllots iy 1946, The pilols reported
their experiences wsing @ Gheek list and o Writter
desaription of an expericnce with: disorionluljon il
the aireraft they were flving ot the time.  The latwer
included 40 incidents which coourred in suppart of
operations in Vielnam, The reports of disorienti-
tioms showed w0 siriking sirmilarity adross types ol
aircralt flown wver 14 years of fying, as well s will
the incidents teeurring n Vielnam. However, some
wirlation in reports between aircrafi ypes was noled,
These reporis of disorfentution supgest that disoricn-
tation is currently expericnced in a wide varicty of
flight vperations and (hat il will continue to be cxpe-
rieneed by afrcraft pilots,

tAuthor's abstract).

Vestibular  Nystagmus—A© Differential  Reaciion,
E. FLUUR and A:. MELLSTROM, Ot
Laryngologica. Vol 71, April 1971, Pp, 299-302,
13 Rels,

Galvanic polarization was applied to 20 agun
spinalized cuts in arder to study the fnterplay between
the two |ubyrinths dwing  different slimularion
conditions. The results lave shown that it fs the
difference in activity between the two reflox g
which deteomines the dircction and inlensity of (ke
reaclion, fe., the vestibular reflex arcs function in
the same way w3 o differential amplifer,

(Authors" abstact),

13
Comparisons of Nystigmic Responses Hasic
Airmwen, Grounded Pilots and  Active Pilots,
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GREGORY J, MATZ and JAMES W. WOLFE.
Acrpaes Medicing, Yol. 42, June 1971, Pp. 627-
29, § Rels,

The Dix-Hallpike bBitheoonnl  coloric 1est and
bldi-rectionul rotary stimulations (10 sec. * aceelera-
tan far 16 seconds followed immedinrely by 107 fsee,
degeleration for 16 sceonds) were given o thiee
grouns: non-Nying alrmen, pilots actively enguged in
Mying, and pilols who had been promnded for at leas
gl muentlis for reasons other than discases of the
car. Bosed on the two main contrastis of interest
iaresis and prepondeninee), there were no significant
ditferences between the groups for either variable,
nor wene there any differences in slow phase velocity
in the rodntloasl lest,  However, the annlysis of
varianes did reveal a significunt group by temperulure
Interaetion Tor velogity and frequency due to the
rounded pilots respoirhing in an opposile nunner 1o
the slimuli than the ather groups, 1t was concluded
that any habitoation of the vestibulo-peular refles
that’ might result from flving did not generalize
po thees teat condilions.

{Authors’ absiracih

FLIGHT SATETY
14
Detection of Aleohol in Aviationand olher Futalities
in Tinland, ANTTI R, ALHA und VEIKED
TAMMINCN, Acrgspace  Medicine, Yol 4
May 1971, Pp. 564-568, 18 Refs.

Alcohol exaidinations on aulopsy casws in 1950
and on 41 pilots and others who disd in aviation
accidents between 1961 and 1970 are presented,  The
sumples: had been tuken less than § days in e B0
of the cases.

Far determinstion of aleohol in the blood the
Widmark and ADH methods were used side by side
and the criterivn of the primary interpretation of the
resi s was the colrespondence or discrepaney between
the two resulls, Gas-chromatography wits used
for further investigation.  According o possibilities
gl neeid, an alcohol examination was alse performed
onlufine of organg;  The battery of aleohol examinu-
livts oifered good possibilities for interpreting the
results gs repards ‘the  presence of ethanol as gither
nalive, posititive or eomplicated. In complicated
cases (120) eilher edomenons vplatlile agents other
tham ethanol or an evident putrefaction effect were
detected,  In cases of putrefaction, the time elapsed
between death and the taking of the sample az well

as special conditions were  significant, For the
purpost of avoiding these favtors, samples should be
takon us carly as potsible.  As regarda the resulis of
the examiinations, the aviation fatulities dig not differ
from the rest of the series

In the aviation fatalities, 5 pilots awd athers in
1 pireraft scoidents could be shown to have had
etlinnol in their blood, although in one of these
Urere was no cvidence of alcohol ingsstion in the

case renort.
(Authors' abstract).

IS

Effect of Earplugs on Passenger Speech  Reception
in Retarn-Wing Adrerafi. € E. WILLIAMS,
1. R, FORSTALL and W. €. PARSONS, Acro-
space Medicing, Yol. 42, July 1971, P. 750-732,
$ Refs,

Direct persm-to-person speech communication s
sometimes. required in rotary-wing afrcraft where
high levels of noise make the use of hearing pratective
devioes desirahlc. The question arises as to what
effeel earplugs would have on the intelligibiliey of
speech in rotary-wing aircralt,  Intelligibility 1est
Jdata obtained in flight as well as in.a sinulated
flight situution indicate that the use of carplugs in
potarv-wing aireraft will improve the receplion of
direot  porson-lo-perinn speech  communication,
Moreover, their use will affurd protection againsi
the deafening, fatigue, and snnoyance effects of the
hazardious nobie present in rotane-wing aircrafr,

(Authors’ ahstractl

1%
Re-Evaluation of Emergency  Pressurization Re-

guirements for Brict Flights above 30,000 Fewl,
CHARLES L. WILSOMN, Acrospace Medivine,
Vol. 42, Feb 1971, Pp. 183-185, 6 Refs.

Among diverse aeronauticsl mission requirenienls
Liere are those in which valid provisions for emergensy
aircrew prossurization are distinetly indigated. On
the other hend, the various fiabilities of emergency
gircrew pressurization cquipment compel a conbi-
nuing reconsidersiion o the need for such devices,
Experience suggesls that there is mierit in walving
the requirement for capsule and cuil pressire devioss
when the Right time slightly above 50,000 feet is
infrequent and hrick. In the initial design of uireraft,
it mppears ecomomical in weight, design, amd cost 10
rewuire a pressure suit retrofit capability in the event
thal the mission requircments later change.

{Author's abslracth
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17

Effec! on Sleep of a Sleep Period Time Displacement
WILSE B. WEBRE, HARMAN W, AGNEW, In,
and ROBERT L. WILLIAMS. Aerospace Medi-
vinc, Yol 42, Fob. 197), Pp. 152155, 15 Refs.

Five young adult males glept fram 0800 1o 1600
und did performance: tasks from 1100 1o 6700 for
four days: Electroencophalogram records for the
displneed sleep periois were scored for sleep stages
and compared with baselipe shasp  (1100-0700).
The time awake after deep onsel was slightly fnencas-
ed.  The effect on the towl relative amonits of (he
sleep sluges was minimal. The temporal distribu-
tion of the' omounts of stuge 4 and REM sleop ublivm-
e per hoirwas clearly uffccted  but e exelical
eharaoler of REM in terms of tim2 Between periods
s muintained, We infer from ourdatn thit observed
decrements in performance due to time displacements
are nol likely to be dug 1o disturbed slecp per se.

(Authors” ebsrract),

18

Avromedicaland Hunian Factors Aspecis of AIrporis,
THE ' INTERNATIONAL  OQUARANTINEG
AIRPORT MODICAL SERVICE and ELIGHT
SANITATION SUB-COMMITTEE, ACTOARACE
Medicine, Viol. 42, April 1871, Pp. £39-448 O Refs,

Thirty-four of the world's mzjor civil QUrports were
azsested by the sub-commitiee Tor the vears 1968-1973%
with Tespect tohe following arews: (1) airport
population, (2} aftpor: medical facilitics, {3) airport
miedical experientes; (4) aircraft sovident victins
treated in the past decade, (5) comments on certain
problems In providing acute and preventive medipal
services At apilporis; (6) specific girpart design fea-
tures Whicli ljave 2 bearing - on’ medical facton:
{7} selected spevific human faclors considerations,
(8} Tulure plans and requirements concaring umbo
jels, B5T% mir buses, mir taxi ainsaft ViSTOL
and other 1¥pes, and (9) commcnts on criterin for an
* Alrporl Medical Desisn Goide”  Detailed infor-
mation on tach of the above arcas for these air ports
wus obaincd by sub-committee  members and
consuliants in a preserited format. The findings are
quite revesling to aviation medicing specialists,
airport operatars, the aviation industry and to-all
who' have o responsibility and intercst inair travel
efficiency ond safety. Shortcomings: of - existing
facilities ure pinpointed and’ recommendations are
nuigle (0 assure that future vivil airpart operations
ean be wecomplished with efficienoy and safety from
the medical standpning

3]

Physiologloal Aspecinal Alnauil Avcldont el gus
Hon, C0W, SEM-JACOBRSEN, Awrrospiee Medi-
cine, Vol 420 Feh, 1971, Pp. 199204, [ Rely,

Today's fghter, hélieaprer, bomber . and Iramspart
planes, 1o nume the major extegaries, nie Nown by
Pilots, Thus human fagtors has (o ba considered |n
the wopetutional design and use ol 1hese [lanes,
whether milttary o gommercial,

Inflight biomediaal monitoring hax bnproyed e
Knowledg: and ynderstunding of the pilots, hisfimiie-
Vv anal capabilities, as well as demonstrated 1l
seenl variablby do the human stress Lolerinee,

Fodiey s posstble Lo monitor pllons during apera-
Liomal missions, witlout inlerfering wilh the mission
ur the pilot’s perfomanes or domlore,

Physiological manitorins during oparationgl Nights
should Lheretre vigonowsly be ppsued to subslantiate
and expand our Knowledge in gur sleady wn-gaing
stride to improve cffectiveness and redies seeldants.

Lt case of sudden incapacitgtion, foearl lailures,
e, A dangerogs signaturd Ta (e duic monitored
may on line be used 1o trigeer auiomatic warning
devices, A “Dead Man's Butiun™ is currently
umder  developmenl as -3 one or o step alarm
SysLeny,

fAuthor's abstract)

20

Meurpendocrine and Metaholic Responses ber Iter-
mittens Might Shilt Work, H. B. HALE, E. W,
WILLTAMS, B. N, 5MITH and ¢, E, MELTOMN,
Jr. Acrospace Medicine, Vel, 42, Teh, 1571
Pp. 156-182, 3% Relz,

Six men were shudied nightly during three cveles
of unaccystomed . alternating shifl work, with cach
excle inchuding five dayvs on a mpEning shift {2400 to
0800 hours)-and: five davs on an aficrmoon-avening
shift (F300 Lo 2300 howrs).  MNurcendocrine Al
metabolic functivns were appraised by means of
determinuetions of urinary epiiephring, . | 7-Iviloosy-
corti-cosleroids (L7-0HCS), uren, potassitn, sodinm
and invrgunic phosphate, Bvidence was ohbiluined
ol - work-assoclated newroendocrine and metabolic
hypeructivity (nonspecitic stress) which way  mosl
distinel during the Arit week of moriing watk,
Helatively high values of urinary epiephrme and
IT-OHCS were found during moming periods in e
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weeky inwlich therewasno morming work. indicating
that the rotating 4hift schedule fiself, nol just the
night work, acted as b atressor,  An - aduplive
changl wis evident, since there was o lessening of
the ‘physiologic distrbanes with: cuch return to
marning dily, as Judged by utinary  epinephrine,
notepfiephrine, 17-0HCS, and uren.  Full adapa-
fian whs nol sitoined) for the  work-associsted
changes in polassivm and  Inorganie phosphate
reanpenred with  cach relurm {6 marning  duty,
dnel there wire no reductiions In the magaitndes ol
alther of theds résparises.  The potassivm and phos-
phinte responses 1o marning work were bath biphasic.
Murning work consistently induced elevntions in
urimiry potassimn, and there were Compensntory
redvctions i urinary potassium in the postwork
fsfeop) periods.  Morning work congistently caused
relulive pru]-,-lws]ﬂmmri. and as an afier-cffect
there was ulwnyva relfif fve hvperphosphaturis,
(Authors” abatract )

VISUAL PROBLEMS

S i : .
vieyul Vibmation Responsc. RICHARIDY A. TEE
und ALBERT L King.  Journal of Applicd Physic-
logy, Vol. 30, Féb. 1971, Pp, 281 286, 12 Refs.

Currently mmhb]e data periaining to vision ie 3
vﬂwatoi}r enwrunmml gre concerned  with Lhe
ahility of ﬁubmu to read leltérs of numbers while
heing vibrated at disereie frequencies. This paper
‘presents a wnigue method of measuring amplitude
and ph&%e of eve molion during whole hody vibration.
G’un-‘frh.am p!ots are presented for sia suhiects for

the frequency fange from 3 1w 77 He The graphs’

contain: (1) ratio of head molion 1o mput motion;
(2) phase of eye motion 1o head motion; (3) mtic
vl eve mution to head motion; and (4) phase betwesn
eye lli{';i.tifuj. and head motion. ‘Tabulated data
inelude the average gain and phase values, the
stundard deviation and 957 comfidence limits-
{Authars” ahsiract).

12

Flaghblindness Recovery With and Without Protec-
tion i Simulated  Flight  Conditions.  BRIAN
WARD, W. H. BOWIE and WILLIAM H. CUSH-
MAN, Actospact Medicine, Vol 43, Féh, 1971,
P 149.152, 7 Rels,

Recoviery from fovenl fash blinddess was measyred
wking nircrafl insteumenl’ readimg’ criteria. The

assumption wes made that the pilol must be able to
have useful vision outside the alyeraft nt might while
wearing any protective device. Recovery ol visuul
finiction 10 the Jevels required far the reading of
vital instrments way recorded (o) without proteciion,
{5y with the wee' of o monoculir ove  pataly, = and
(6) uvinn 2% crondmission gold cowled wisor
and  supplementary  insteument  iHumination.  Re-
covery time was shown 1o be leayl when the ey patah
was cmploved.  Sugiestions are made ns 1o the
operationul uselilness of  thesa  two differen
approaches 1o Muhblindiess protection,

{Author's abstrael).

21

Pilot Vision During’ Final  Approach-tnd- Linding
fn Tubojet Trunsport Opefations. DAVID. A,
HODGSOM.  Acrospace Medicine, Yol 42, Feb,
1971, Pp. 205208, 4 Refs.

This paper examines the critical role of pilot vision
duridg the fingl  approach-and-landing ' phas¢ in
turhofét tramsport  gperations. <A brief ook
ar the staristics for fatal turbojet aceidents I reveals”
thut wvisual and other non-precision approaches
remmin 2 problem as o cuese or contributory cayse.

An examination is mude of the basic information,
requirements for @ pilat during final appreach under
visual and instniment conditions, together with. the
decisiuns and actions associated with' this imforma-
tion. Empliasis 15 given to the landing geanieley for
third-gencration jete.

Finally, some necded research pertaining tolanding
vision problems s idemiificd. Aseas of concern
included information  requirements, -oriteria for
sveluating windshislds, illusfons, visual scoommoda.
tion, and systemic physiological condilions.

{Authors™abatract).

24

vision Loss Frioon Windshield Tinting in a Night
Visual Flying Accident. B. AL J. CLARK, Aero-
space Medivine, Vol. 42, Feb, 1971, Pp, 190195,
23 Refs

A Tight aircrall witha tinred windshield crashed
lto o mowntain in clear conditions: on @ moonless
night. The pllot’s visual papability within the last
few minutes of Might is investigated by reference
to published visual performance and sky Tuminance
duts, coupled with photometric meusurements and
visusl and photogmphic observations of the ciash
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gite. ol of the cabin of a similar wireraft, 01 s
concluded that cabin lighting could have affected
the pilol’s vision during tle (wo minules in whikch e
mouitlum might have been recognizuble, and that
e windshield vnting could huve caused a furtier
imporiant loss of vision, The method mresented 4
upplicable to other wircraft and pilats in the might
Nying simation, Although the estimates of vl
perfarmance shouhl be checked in simulated night
Nying conditions, thereis littde doubt thal  wind
shield tinting represents an  unnecessary hazard in
night flying,

{Authors” abstract),

ENVIRONMMENTAL FACTORS

25

Witer Metabolism in Humans During Acute High-
Altitude Exposure (4,200 m.). HARRY J. KRZY-
WICKI, C. FRANK CONSOLAZIO, HERMAN
1. JOHMNSON, WALTER C, NIELSEN, Jk.,
and ROBERT A, HARNHART. lournal of
Applicd Physiology, Vol 30, Jusc 1971, Pp. 806
RO2, 14 Refs,

Dwring 6 duvs of allilude cxposure gt 4,300 m.
the following changss in hody water compartment
were abserved. () Total body waler was signi-
ficantly decreased by 2 25kg during the Geday
altiiude exposure. {4 Oxtra-cellular water gppeured
to ingrease by 1.27ke at allitude, although nof
significently. {2) Intracellylar waler, in {fum. was
significantly decreased by .52 kp gt aliitude
which is contrary {0 some previows reports.  Under
the conditions of this siudy, with heavs physical
activily prior to and during altiipde exposure, and
with fairly high food intakes {ahove 3,400 keal /day)
it appeared thal hypo-hydration and dipresis siill
obcurred  during acute altitude exposure. This
sugiested that body water loss may have been an
adaptive mechanism in acute alifluds CXPOS I,

CAuthors™ abstract),

26

Funetional Clianees of Cardiac Muscle in Adaptation
. Two Types of Chronic Hypoxia. JOSEF
SOUHRADA, BOHLUSLAY MRZENA, OTA.
KAR POUPA and B. W. BULLAED. Jousnal
of Applied Physiology, Vol. 30, Fob, 1971 Pp. 214-
218, 33 Refs.
Toleronee to acute anoxia of the myocardium of

labwyratory rats adapted 1o the chronic hyposia of

simuluted  high altitude (917 weelx at 7,000 m.)

i fram animals adupled o longsterm sider-openic
imemia (21 weeks at blood hemoglabin vilues eyui-
valent to 46 g, /100 mb.) has been tested.  Transient
anaxia wis indueed in the rl henrt-ling proparation
(HLI) by yentilaling Lhe hings with 93% nitrogen
phus 55 CO, or 1002, nitrogen.  Twi parimelers,
the reslatinee of heart funeion in unoxia (Rt} aid
the recovery of statle eardloe work (Rep. %0y oftes
the dnoxin exposure, were measured to deterinine
the folerunce of the working myoeardium o goule
oxygen lack,  Inerensed tolecance of eardivg musele
ol ruts acdlimated (o allitude hypoxia o chronio
sider-openic anemin was demonsiited, The pre-
senie of OO, during anoxin had u different effect
on anaxie survival of hearts from s adapted 10
ehronic hypoxio and those of bolly controls and aii-
s with sideropenic unemin.  The possible mecha-
nisme that muy lead to lnoreased toleranee of (e
myocardium 1o acute oxygen luek are disoussed,
[Authars” phater)
27
Effects of Conlinuous Posirive-Pressure Ventiation
on Gas Exchange In Acute Pulmonary  Edemy,
FREDERICK W. CHENEY, Ir., and WAYNE
E. MAHRTIN. Journal of Applied ng'uial;}gh
Nol, 30, Mar. 1971, Pp. 37§-381, 11 Refs.

Acute pulmonary edema wus induced in 12 dogs
by injection of aleic acid i Lhe pulmonary ariery,
Conlrol measyrements were made with the dops
breathing 1009 oxygen und receiving continuos
intermittent  positive-pressure  ventilglion PPV
at 2 ¥t of 15 ml/kg.  Mean airway PIeSsure was
raised either by imposing an end-expiratory resistance
of 10 em. H 0 (CPPY) or by ralsing the (idal vahime
1o high levels (38 ml ke) (HIPPV), During experi-
mental pulmonary cdema both CPPY and HIPRY
were equally effeetive in raising Paa, from that seen
with IPPY. Optimal Pag, volumes during  acute
pulmonary edema were related to the mean airway
pressure rather than to fidal volume and were | nde-
penident of the method of increasing the mean @irway
Nressine,

(Authors” abstract),
28
Cost of Submusimal and Moximal Work Dhring

Chronic Exposure At 380 m, CHARLES £,

BILLIMGS, RODCRT BASOM, DOMNALD K.

MATHEWS, and EDWARD L. FOX. Journl

of Applicd Physiology, Yol, 30, Mar. 1971,

Pp. 405408, 6 Refs, 3

Twenty-live males were studicd during 20 davy
of continuous residence af an elevation of 3,800 i,
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They wurked for up to 3 min. at § ar 23 of their
gen-level (230 mu) work cupacity during 8 days atl
altliude.  Oxvgen  uptake, vemtilation, and  heart
rate were recorded several times: during cach work
geaclon: O the 1Tthand 19th days of exposures,
maximal oaygen uptakes were determined.  The
time required Lo reaclystable levels of oxygen uptake,
ventilation, and henrt mte during work did not
ehange during 20 doys 1 altitude, Perminal ox¥gen
uptakes and ventilation volumes during work at
of sen-level capacity were higher on the 2nd und Sth
doys than At other times, while lerminal heart rotes
declined steadity for 11 doys. Work which  required
oxvien uptakes greater than 2§ |/min. a 230 m.
wiis always nssociated with lower oxygen uptakes
ul 3800 m,

{Authors" abatruct).

49

Susceptibility 1o Moderate Hypoxia in Airerew With
a History of Episudes of Tmpaired Consciousmess in
Tlight. W. HARTZELL and P. . NEWBERRY.
Aerospace Medicing, Vol, 42, Jan, 1971, Pp. 93-97,
g :Rr:i'.'r-.

Teleranes to- lypoxia was compared: in seVen
atbrerew . who teporled  unekpleined  impaired
conscicisness in flight at wabin althudes above
Fronh’ {LICE), 10 aircrew who denied [ICTF, and 10
C.F.LEM. siaff.

The secated subjects beeathed 1190 oxygen in
altrogen.  Blood pressure was recorded.  The test
was stopped afler 45 minutes, or sooner il neteseary
in the apinion af lwo experienced ohstrvers or
the subject.

Threce of the seven sitgrew in the [esl group were
unahle o complete the lest.  In contrast, all of the
ten alrcrew contrals, and mine of the ten C.F.LE.M.
sibjects completed the lest, The mean BP. of the
hypoxia sensitive subjects was signifcantly lower
ithan that of the aircrew control group (g 0, 03),

Aircréw who have reported 1ICF are less tolerant
of moderate hyposia than other airepsw. T s
likelysome IICF are caused by unsuspegted, moderate
hyposia in susceptible individuals.

(Authors” absiract).

30 ‘

Immediite elecls of Positive-Pressure Breathing on
thi Yenliltury Response to €0, DL C FLEN-
LEY, L. D, PENGELLY and J. MILIC-EMILL

Journul of Applicd Physiology, Yol M Jan. E47L,
'p. 7-11, 30 Refs,

Acute exposure of four conselons subjecls o
continuous mouth pressurcs up to =30 em. wuler
throughout the respiratory exvle for 4 breaths caused
the tidal volwme 1o fall during the pressure bréathing,
this Tall being greater at higher pressures, Fnd-
expiratory g volune increased wlong the relasation
prewsyresvalume  curve of the fespiralury  svstem.
When €01, mixtures  were hreathed  belfore  and
during conlinuous positive pressure e Lidel volwme
response 1o Ok, was always decreased, However,
since the freguency of breathing always incrensed,
the impuirment in minute yoltme response Lo Co
was len pronounced,  In one subject this incrense in
frequency eompletely compensuted for tidal volume
decreases. Reduction in the length of Tnspiratary
muscles by lung inflation, disphragmatic flartening,
and the decreased respiratory compliance ar high
lung volumas could explain this fll in tidal v lume
during cominuous positive-pressure breathing.

(Authors' abstract).

3

Hyperburic  Respiratory Mechanics. FDWIN G
VAIL. Aerepace Medicine, Vol 42, May 1971,
Pp. 336-546, 23 Refs

There is an urgent need for a closer look ar hyper-
haric Tespimtory mechanics. For neacly halt a
century, undersen physiology has been siarcotized
by the mylhology of * nitrogen narcosis.”  There
ars no cxperimental facts which show an inert gas,
in f1self, is @ mercotizing asent through biochemical
action inthe humen body, A parametric analysis
of respiratory mechanical and physiologival deficien-
cigs which noour ina hyperharic environment show
that all narcosis is ceused by the increased dénsity
of the breathine mikture wiich, with expiratory effort,
generaied (rapspulmonary pressures in excess of
Pip. max. The resulting chacacteristic gas flow
following elastic tube theory in the ewrly phase of
expiration causes elosure and collupse of the ‘Subseg-
micntal bromehi. This cesurc and collapse of the
sybscementzl bronchi Is respomaible for blocking gas
exchange from alveoli pad  thereby, producinghypoxia
complicated by carbon dioxide retention. Hyper-
baric hypoxia is much more serious than carhon
diowide retention in saturstion divers.  Graphs are
presented which corrciate the airway critical entlapse
presstire with maximum expiratory flow rates and the
density of the breathing gas mixture.  These graphs
cim be ysed 10 establish an optimal expimtory Now
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fale nl Any diving depth (o assure sdegusie alveolar
ventilation
(Author’s wbatract),

Ad

Rate of Development of Polmonary O Toxicity in
Man During © Breathing at 2.0 A, ). M,
CLARK and CJ. LAMBERTSEN. Journal of
Applied Physiology, Vol. 30. May 1971, Pp, 739-
783, &6 Refs.

Rate of pulmonary oxyvgen loxicity development
duriie continuous ﬂ= breathingat 2,00 Ava was deter-
mined in 11 pormal subjects with change in VO
as (he toxfeity index. By the 4th hir. of O, breuthing,
VI decreased in all But 1wo subjects.  VC reduction
progressed (hroughoit ©, exposure’ und the firsl
nact of the poslexposure period,  Recovery of Y
usnally oceurred wilhin 1-3 days after the exposures,
it required. 11 days in one subject. - Symploms
bepan within 3-8 hr; of O breathing, us mild tracheal
irritation and increased in intensity throughout the
exposure. Afrer B-10hr. of O, breathing, symptoms
were chargeterized by uncontrollable coughing, dysp-
ney ut rest, wnd o constant tracheobronchial burning
sensation. | Average lung volume chinges ol seven
subjects at the cnd- of O brenthing weres VG,
—I0, Fue - I —23. T % ERV, — 1407904, FIV, .
—14.8%; Y%TIV,., —2.4%:; MMIF, 20 §%:
EENG o 93000 WCPEN .5 +4.330 and MMEF,
+19.2%.  Within 1-5 hr. afier the exposurs
average changes in the same pammeters for six
subljects wenst. —16.3020, 31 A 134 B
5,808 10 0%, —38.0%%, —19.8%. v, 1%
and —14:-3 % respectively (221eTiEk represents signifi.
canl changes) Abfence of sienificant changes inf A—a)
Po weasured during (0, breathingat 2.0 and 1.0
Algatthe end of and sfier tle O, oxposures
indicates that progressive alveolprateleclEsis or sovere
pulmonary edema is Aot o prominenl  Featwee of
eprly. pulinonary oxveen -loxicily in-maen

(Authors” absiract).

23

Respiratory: Function During 2 Simuloted  Satura-
lipm Dive to 1,500 feet:  J Bo MORRISON and
. T FLORIO.  Joumal of Applicd Physiology,
Yol 30, May 1921, Bp. 724732, 30 Rels.

Acgmulated - saturglion give wes -performed in-a
dry chamber complex.  Twosubjects were compress-
cd o succesne deprhs of 600, 1K, 1,300 and
1,500 ft. . Time spont 8t cach dopth was 24,22 and
1 hrorespectively.  The purpose of the dive was

cily eml (4) suggest some commonly ingested  druga
conld be  detrimental to humans exposed Lo Signifi-
cant hypernxia.

ey better gstablish  man's  physfologival state at
depths in excess of LOOOE, o vegion beyowd e
limits of man's  proeviows experiente,  Respiatory
measuraments were mnde ut cuch depth  both when
the subjects were al resh and when they were. per-
formiing a0 moderaty work loud,  Compared with
mnsurements pf surefive, there was, in peneral, and
incpetse e ventilution und  tidal vohone, and
deecrense in fespitatory e amd hearl rate ot depth.
Carbon dhexide  production was unchangsd  or
shightly lower ar rest and unchangesl pr increased
during exercise, [t is concluded from (he cestilis
that under thewe conditions there nre no signilleamt
reapimtary  problens and man can exisl with
réasonnble comfort.

CAu s’ abstract).

32

Effect of Acetylasallovlic Acicl and Ascorbic  Agid |

on Oxygen Toxicity,  SCOT SERRIL, DEVENIA
CJEFFERSOM, | JACQUELINE' | QUICK and
CHARLES Ei MENGEL.: Aerospace Medicing,
Yol 42, Aptil 1971, Pp. 436-438, & Rels, |

With rhe use of hyperoxic environments: in space
eapsules ond for medical purpeses, thissiudy explored
Lhe elfects of some common drugs with redos poten-
tiel on oxygen texmitys  acelylsalioviic aeid ol
wsvorbiy woid wore imjected into chow-fod and  todo-
pherol-deficient mice, Ino vitros Ivsis of RBCY by
H ;0 increased from 40-£2% to 4+ 7% in chow-
fod and from 60+3% (0 904£2% in tocopherol-
deficiont miee, 60 minutes following ‘injection. A
linear responae: between deug dosc and T1 00, Fysiy
existed. During exposure to- WY, 6, at 45 psing
drig-treated and tocopherel-deficient mice began
seimures and died much seoner than did controls.
These dara (1) show increased RBC Tvtic sensitivity
o HoO, from mice treated with ASA and: ascorbic
aeid, (2} demmondimted untoward effect of these
drugs on inovive bvperosic exposure, (3) illostrate
predictive uwe of in vitroH 0, Iysis Tor in ‘vive 1oexi-

fAuthors? abstract),

15

Changes in Aortie, Coronary, wml Curolid Flows
During 4+ Gx Ageeleration. H. L. STONE, H. F,
STEGALL, M. TL KARDON, H, SAMNDIER
and B, M. PAYNE.  Journal or-Applied Physio-
Iogy, Vol. 30 Jan. 1971, Tpe 21-26, 14 Refs,
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Tl priniple cardioviseular aliermlions observed
when un unimil 1s exposed to nercnsesl graviiational
force applied from  Stecnomy 10 backbone  (0x)
hove been foumd Lo be a decrease in cardiae output,
Wit dnerease Inouarwrial pressure, and a decrease in
nrlerinl oxygen satommtion.  This sequence of evenis
imdiontes 1hat Blood flow, decropses through cerrain
viseudar boeds In the Tace of & decreasing avieriul
axygen salurption.  In seven mongeel dogs, anesthe-
ized with ulphaschloralose, Measurcments of wseend-
ing awriie; lelt cipeainlles gotomary artery, and right
common carotid Mows as well as urterlal and Jeft
ventricnlar pressures wore made during exposure e
& 10 gnd 15 Gx for 120wec,  Ascending aoriic
flow and henrt rate decrensed, while 1 descending
worliv pressure inereased witly each level of aoceler-
Hon.  The Now in the lefl cireumfes arlery did not
change except ub 15 | Gx, whers i1 increpsed signi-
ficantly, Common caretid Now decrcased transiently
but relumed loward control levels bBefore (he Xmin
acceleraiion cxposure was completed,  The coronary
and possibly in part of the common cairotid vasculsar
becls: are responding 1o the arledal hypoxemia of
acculeration stress and are contributing very little
(o Ll dncrease fe aiferinl pressure

{Authiors’ abstracth

b

ffluence ol Acclimatization on Sweal Sodiom Con-
eonplration,  J R, ALLAM and €. G WILSOXN,
Jourmal of Applied Plivsiology, Vel 30, May 1971,
Pp. T08-T12. 16 Refs.

Expcrimenls were undertaken o clanfy the effests
of heat acclimatizativn on the sodium concentiation
of sweat and o distinguish these from the  cffecis
of concomituml chunges in swenl rate. Sweat
samples were collected at different rates of sweating
from three unacelimatized subfeets, using a Perspex
capsule conlaining flter pupers. The subjecls were
then acclimatized to heat. using a passive hyperther-
mia technique, and A further series of sweat samples
phtaned at dilferent rates of sweating,:  The weighed
samples were anulyeed for sodigm concenlmtion und
the resnlis used 1o plel sodium comeenliotion agamst
sweal tate before and alter acclimatrzation. The
results show significant reduction in sweat sodipm
comeentrution with acclipgtization over a 1.\:'F:lﬂ rango
of sweal rutes,  Possible mechonisms are discussed,

{Author’s abstract),

17

Total Body Cooling. in Warm  Envirowmenis,
F. SHVARTEZ amd D, BENOR.  Journal ol
Applied Physinlogy, ¥al. 31, July 1971, Pp. 24-27,
9 Refs.

Seven healthy young men attempled 1 work-heal
1t nt diMerent amblent tempefatuees: ' 25, 307, 407,
457 and 30°C. The test consisted of the subjects
walking for 2 . at 3.5 km./hr, while wearing vapor-
barcier suils. Fxeept for those perlormed at 25°C,,
the tests were repeated with tolal body cooling, Cool-
ing was effévted by virculuting coul wuater Uhrough
S0 m. of wbing scwn into & garment thul covered
the enutre body surface area. cxeept the face, hands,
ad feet, Cooling resulted tn complete elimination
of signd of beat stress and stealn in all ambicnl tempe-
rutures;  This réguired 2 removal of abowt 230 Wim®
wl WA 1o 465 Wim= ar 30°C, In the absence of
cooling, there was a rapnl increase jn heat stryin
thit shorfened tolerance thme from 108 min, L
WE w 28 min. at 30°C.  When evaporative
cooling s prevented, it is possible Lo eliminate lead
strain completely with the removal of less. heat
than thiat reported  here.

[Authors” abstragt).

a8

Fifect of Body Coolime on Vigilance in Hot, Environ-
menis. DAN BEMOR and ESAH SHVARTZ.
Aerospace Modicine, Vol. 42, July 1971, Pp. 727-
T30, 17 Rels.

Vigilaner under scule heal sipess wits studied By
icsting simple reaction time o visual stiwel and
auditory signsl detection rate: Seven healthy adulr
pen were exposed to smbient lemperaiures of 30
ta 30°C for periods up to 2he  ‘They werc fested
while walking on 2 treadmill and wearing an imper-
meable marment. A rapid efevation of bady lempa-
rabure was thes achieved,  The fests were replicated
wilh the subjecis wearing 2 cooling suit, Reaction
time was vnaffected sither by the rise in iemperanire
or by the copling.  Signal detection rate déterinrated
significantly. 1l# deterioration was Jdireetly related
hoth in speed and in poml of onset Lo the environ-
mental tcmpesature, The discrepaney  betwesn re-
action time and dzicelion rale sugeesls o shorl term
“ mohilization "™ mechanism. The patlern of flse
repction ndicates o decline in serpdtivity rather l_him
criterion changes.  Some ptychologleal and practicul
implications of the results are discuszed.

{Authors’ abstruct).



