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Abstracts of Aero-Medical Literature

AEROSPACE MEDICINE
I
Summary of Medical Experience in the Apollo 7
througd: 11 Manned Spaceflights.  CHARLES A
BERRY,. Acrcspace Medicine, Vol 41, May 1970,
P S00.519, 12 Rely,

The 1105 hours of exposing man to space flight
during the Apallo program have added greatly to
knowledge of man's response to space travel. The
spacecraft cabin environment has been suimbly
mpaintained for the crew. The radintion environ.
ment has heen benign, no snlar flares occurring during
the Apollo program missions.  Crews have gencrally
ndapted well to weightlezsness, and have learned 1o
utilize it fo their sdvanlpge. Improvements have
been mnde in in-flight food, with the addition of
moistarized pocks and such Hems os sandwiches
and dried fruil. The body weight Tosses, which have
continued 10 potur during space missions, ane ool
entirely due to body Quids loss. Work-sleep oycles
have been lmproved somewhul by having oll crew
members: slesp at the same time; asd by having
eycles more closely related to those during fraining
period.  Cardiovascnlar deconditioning has heen
identified postRicht with bath lower body negative
prassnre and 90 ° passive standing techniques.  Micro-
hiclogical sindizs have shown that arganism trancfer
between crew members, Moreover, the growth of
opportunist organiems appears 1o be favoured Dy
these shills, Extruvehicular selivilivs oo the lutar
surface dorjng the Apolle 11 mission were comducied
within expiected enerey tosts, al an averges of 1200
BT per our.  The liguid-cooled-sarment-tempera-
ture method of epsrgy cost estimation is the most
faitable. Tt appears thal lunar surface time can bo
oxpanded safely. The: Apolle 11 quamntine
was & demanding operation, conducted very success-
fully,

(Aushor's abstract}

AIRCREW MEDICATL PROBLEMS
¥
Medical Wastage of Military and Civil Aircrew in
{ireat Dritain, 1963-68. . BONNETT and
P.J. O"CONNOR. . Acrospace Medicine, Vol. 41,
May 1970, ', 550-552, 1 Rof.

This paper comparcs the medicsl wasisge of
traincd professional aviators in military and civil

fyving in Grewt Hritiin [or the venrs 1963-68. It
voncerns flight deck personnel who are  prevented
froen revalidating their Mying lvenee by reason of 111
health or death.  The Board of Trade whioh fssuey
fiving licenses to all civilinn afvorews  gave. | Lhe
civil medical wastoge, and the statlstioy braneh of
the Royal Air Foroe gave detnils oonoeriing militoey
alrerew, The data show that eardiovaseular disease,
flving accidents and pavchintric [liness are the chiel
causes of medical wastape of nirerew, In givil
avintion cardiovascular diseags (90 % due to corcnary
artery disease) is 1he chief cavse of wostage, while
in military flying, flving accidents and paychiatrle
wastage are expectedly higher.
{Authors” aharract)
3
WollF-Parkinson-White Syndrome Simulating Myo-
cardinl Infrgetion. J. E. SMITH end G R,
HARPER. Acrospace Medicme, Vol, 41, March
1970, P. 328330, 10 Refs.

During & routing company  prescribed plivsical
examination, a Svear-old airline captain was
found to have an abnormal restingelectrocandiogram
and a positive post exercise Master two-step test,
Pravious BECGs taken annually over a peciod of
18 wvears were normal. Re-examination showed a
reversion to normal with a normal exercize electro-
cardiogram. It was decided that this case was an
unuznal ivpe of Wollf-Parkinson=Yhite Syndrome
and wits ool elateld (o cordnary heact disssse,  From
an analysis of the lileralors, and our experience wiily
this cuss, il i likely that exercise electrocardioprams
i the presence of Wolll-Parkinson-White type of
scoelzrated  conduction, hove o diagnostic walue
because of the frequency of false positive tests:

(Autlhors’ abstrace)
4
Occurrence  and  Significange of MWyocarditis in

Trapma.  P. I. STEVENS and K. E. UNDER-

WOOD GROUNT. Aesrcspace Medicine, Yol 41,

July 1970, P. 77678, 20 Refs.

The ltefature on fsolated Ffocal myocarditis is
reviewed with regard to its incidence and potential
for causing sudkden callapse and death in-apparently
healthy individuals, Six cases of the condition
among 263 pilote Killed In aircraft ‘gccidents “are
reported, but in no case was it considersd (o be
connected with the canses of their sccidents. The
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diffculties [n the dingnosls aml asseqement of the

‘ignificance of myocarditia with respect o gocident

causadion s, discussed. A ineidental myocarditis
wag not found in 93 nen-pllot aircrew kalled in the
wmie wireralt aecidents.  However, 8 comirol serics
al 61 heares from apparenily healthy minles aged
betwean 18 aad 50 years, who lud died frovn trawmi
in eiroummsranees which precludid the aesdents Taving
boen cansed by [he deceaneds’ siilden ncnpaoltntion,
were examined.  This study indicuted that the
[pdidenee of aaymptombtio fosal mvocarditiy in
Heltiah mules aped 18 1o 50 years may be s high as
8 per cent,
{Authors absiren)

5
Tn-flight Coronary Occlusions: A Short Serfes of

Cages: FoO0 MEMMING, Asrospies Medicine,

Vol 41, July 1970, P. T73-775, 10 Refs,

The sugeestion thut present medical scrulimy af
afreraw s lighly etfective in eliminnting overt cono-
nary artery discuses js examined in the light of six
cases of inflight death. Tl need for full autopsics
on all alrcrew [atalities is mentioned and 1he ques-
tion of the Double Maslers BCG s cunsidered
relevant to the F.AA, proposuly to amend Farts il

and 67 of the Federal Aviation Regulations. The

nbsence of u significant medical history and the
sxistence of noermal TCG records in the fatalities
described raises the question of the cfficacy of current
seresning methods.  The necessity {for acromedical
volvement in alrcrew autopsies is sireseedl @5 i3

qwareness of the danger of inadequate AU OPEICE

fAuthor's chzireacr)

v

Acromedical Consullation  Service CRse Report:
Postoiraumatic Epilepsy.  EARL A. FIMMER-
MAN and TIMOTHY [N, CARIS. Acrospacs
I‘-'Tedi;?jn:,.\"ﬂ!. A1, March 1970, PL343-344. 8 Refs.

Two cazes of head injury complicated by subdural

hematoma were referred o the USAL Sehanl of
Acrospace  hledicine sevenieen months amd  two
yours  Post-surgery for apro-medical  evpluation.
In one, persistent “foical ‘eenital spikes and, in the
other, a scizure ofter sleep deprivation prechided
ieturn to Hying These two high-risk factors for
post-taumutic  eptlepsy (subdural hermatema and

Focal spike EJF.G. abnormality) arc reviewed.

L Aduihoryt ahstroer)
7
Motion Sickness, k. E. MONEY, FPlysinlogical

Teviews, Vol S0 Junuary 1970, 1% 139, 316 Rels.

This review arlicle dlsensses motion sickness
wnder vartions heady like insldence mmoman, sigres d

symploms, otinlogy. treatmenl and  adaplotion.
theorics of cssentinl mature of molion sickness:
RED
]
Motion Sickness in USAF Flying Peisonnel. R. 8.
RYBACK and . E. RUDO, Avrotpace Medicine,
Juns 1970, Vol 41, PU612-6T7, 8 Refs,

Forly-ning casss GIMMACig the experienés with
motion sickness in rated pecsonnel evaluated at the
USAF School of Aerospave Medivine from 1962 1969
are reviewed, Typically, the individunl referred for
evaluation iy a young mavigttor or pilot who is
found 1o have A strong presions history of motion
<lekness and increased sanitivity to Coriolls stimula-
tion. Factors presant in Lhe past history, along with
labomtory cxaminations, help to deterniing whether
ihe etiology is primarily organic o pvchintrie.
Laboratory examinations included audiogram, clec-
srocncephalogram, 1l table, calorle stimulation,
centrifuge run, F-100 ride, and blocd indices. Psycho-
logic testing wis pecformed in 16 qises, and all patients
given pevchislric intery jews,  The aireraft . the
patient was current in at the time of referral, his
mting by command, mting code, fying hours,
mmmem'd disposition and final disposition dre
reported,

9

Potentiats of the Acronpadical Evacual fon System
in the overall Treamment Process (o the Seriously
I Patical. J.P. McCANN and J, B RURNETT.
Arrospace Medicine, Vol 41 March 1970, 2. 323-
323, 4 Refs,

A study of the worldwide Aeromedical Byvaciation
Svetem inchndad an evahiation of the potential of
‘he AES in the overall treatment of the seriously ill
patient. The findings relevant 1o this portion of the
study were based on (1} amulysis of specific case
histories of scrivusly ill patients involved in various
treatrent plans, cach of which included qir cvasuation
operations; (2) the applivation of - lechniques 1o
grossiy calealate the relative strese on  Lhe paticnt
imposad by various treatmeat and evacuntion alicr-
natives and their application (o fdeterminations of
aptimum lrepiment plans where air evacuntion i
available: aid (3) amivais of rrends inid the probuble
influenee of new developments in miedical treatmuent,
medical equipments, air transport, and the mililary-
givilion interfaces in Uhe exploitation af @ir wnbu-
lances mrd  specialily . treatmeont centres. A brief
desgription of the study progrem and ' some-of 18
findings pertinenl 1o the lopic are presented,  The
siudy,conducted by a pnilti-dissiplined team comprised
of medical, operutional- aml engineering persaonnel
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ineluded first-lomd ohservations of the AES covering
{11 excess of 100.000miles of evacuation roufes throughs
pul the worldwide system and interviews with over
150 authorities.
{Amthors” absrract)

10

Cenirifuge as & Therapeutic Device. R. PELLI-
GRA  and 8. STEIN, Acrospuce Muodicine,
Viol. 41, April 1970, 1", 451 455, 4 Rels.

A bullel fragment Nosting frecly in the ventricular
syxtemn of the bruin of o 6taywaraald male assaule
victim was moved Lo o fived position by ciposing him
o mn iocrensed oncoclerntion environowmnt in the
NASAYAmes Research  Center’s  Five-Diegree-af-
Freedom| Centrifuge. The small lead (engment
thrediening 100 ocelode  he Agueduct of  Sylvius
migrated o the: postenior. o of (le left lateral
venlricle under the following accelemtion prodile:

4. 3% miseoond onser rate (o peak 3 g maimns
tained for: 20 z2scomdde, then increased: at
(.33 glsccond (o 6 o for 3 scconds.  lntial offset
rute wus 0.8 gheecond, ond tofal exposure Lime
approximuccly 58 scoonds.

A fresh human brain aulopss specimen. with o

bullel fragmeni implanicd i e leit ventricle,
wazcxposed to these sanwe conditions,  Gross amd
microscopic.  pathological  esamination  nevealed
indentation of the ependymaldining doe 1o the lead
frapment which appeaved to be wedsed in the poste-
rioe. oo, Ie was presumed that the bollet fag-
ment in the patient’s brain was being held in place
by the combined =ffects of wadping in the posicrior
ko and plicsis die tordisroption of the ependymal
lining.. Recent preamoencephalography ond (omo-
graphy siudics confirm that approximelely, 30 to 20
per cent of the body of the bullel fregnwntss snbed-
ded inthe posteroduteral wall-of the foft laters!
ventricle. The patienl., & koown diabetic with
aricrig-stlerotic.  cardiovascular  diseass,  folerated
the procedure well and 5 now ambulatory with no
apparcnl neurclogical defizt

: (Authore ahatrace)

AIRCREW TRAINING
11
Heart Rate of Tratwing Captains Dngaged in Different
Activities. 5. €. BATEMAN and R. GOLD-
© BMITH. Aerospace: Medicine, Vaol. 41, April
1970, P. 425429, 1 Rels

Ag part of 3 atudy of the work of the (mumng

captains in a civil aifine,  an asscssment of the

ditferentinl stress of simulator, Buse conversion pigd
line training wits mude using heaey. mte asoan indi
cfor.

The henrt mte of iwelve voluntesl training captalng
Mving four diferent types of nivgraft In tliese three
situmifoms were compared with the rotés hoth ar
rest wncl i dine Nyiog without tiaining, T provide
o buse Tiee (e Tier fate of twelve ordinaey line
captuiny were alio obmerved  during their normad
Mying duty,

Iy resulis showed that the overall mean heard rate
recorded for trnining eapiains on ling fying way
the sume s for the control group: It was also
foundd thal their leart mies in Lina fying, lne training
and simulator work are very gimilar and that they
gre all higher than resting rates; Dase tralning rlcs
are significantly «till higher,

It was also shown that heart rate was mised by
specific stressful conditions, Most commonly this
way seen in loke off and landing and at timez when
the troiniog captain wis demonstraling Mmanocuvers
requiring o high degres of skill, or when there was
some element of danger.

The heurt mite also ose during activities such as
numerical caleulation; the diagnosis and rectifica-
fiom of aircraft technical fanlis and o rough ‘air.

'The conclusion was! drmwn that heéart ate was a
wsefal comparative indicator of stress andthal
buse tmuning was:an ardnous activity.

{Aeitfrars” absivact)

12

Responses of USAF Undergraduate Pilot - Trainces
to Indoctrination in the Spatial Orientation Uraner,
L BOWD and B L. CRAMER., Aerospace
Medicine, Volb, 41, May 1970, P 544349, 3 Rofs,

Twenty-twe students: from the Air Foree: Under-
graduate Flying Training Program ** flew ™ a proto-
Lepe spatinl ofisntation trainer to: the solution of
differen) onentation problems.  Tn subsequent inter-
vicws. all buat one recomended incorporation of
grieniation’ teaining 0 their program. ‘Fhelone
diszenter had not  ver begun instrument flight
Iraining.

{oAuitfrors’ abatraet)
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BIOMEDICAL INSTRUMENTATION
1y
A Methed for Recording Myocardinl ECG

Animulks During Litease Yibeation. DONALDR ]

SASS  Journol of Applied Physiology, Vol 2%

Murels 1970, . 361-164, 6 Refs,

In stodies of effects of whole-body vibration in
cits we e been unable 1o record the electiocardio-
Brunt vy conventional metheds when. (he anima
in vibroted with peak: acccterution exceeding about
ey Tl pressnt stady sl however that the
eloclpocordioermm. cu be recorded Trom- myocardial
glectrodes during whele-body vibration with' peak
cealirntion up 1o 415 g Saisfactory eledtrodes
eopgist dfl two Na, W AWC enamelled eopper wires
subuted fnto the myoanrdium ui oneend of each wire
with the twe free ends brought out throngh the
vasmalar svatem.  Clindeul guality slectrocardiograms
were not recorded using Uiis wethod In anaesthelieed
eats, bt tracings were geeduced dn which the bose
line and W ownves e distinet theoughout the period
of vibralion, Tlis paper describes one method for
implanting the electrodes and (Hustruls the resyls
with reproductions of tragings from some of the
experiments.

{Auton's alstract)
14
ELCLG. Telemetry Within & Smill, Tlesed Chamber.

F O CARPENTER. Jx. Aerospoce Medicine,

Nl 41, April 1970, 1. 402406, 6 Refs,

This drticle concerns ‘the reguirsments amd pro-
Blems of an BOG Telemetry System within 2 small,
irregular metal chamber. Theoretical analvsis of
the chamber s made to provides starting poinl para-
meters for development of & sicoessiul system,
Specifications for the séstem nud tesalis of cmpirical
tests are given, A diversity receiving  snienna
system for wie with two suhiects in-the chumtber is
dmsr::rlbnd Eleeirdde-subiest interface probloms are
discussed. Tests of high and low impedanee dats
chamnel inputs, and high and low clectrode imipe-
dunec uunﬁgu.rﬂuans are deseribed.. Investizaiion
ﬂf this arce was primarily for deveiopment of hest
telemelry syston tequirements: a- solulion do ibe
input-suliect interface problem s not offered. 10 is
siggested (hal muoch work cemaing (o be done in
this area [0 improve accuracy, paclisutagly for
monitoring. under worst-case  comdilions such as
slreneons exercise.

{Asthar’s abtiact)
15
(ag Sorubber for o Small High-Pressure Chamber.

R E THOMPSON wnd 1 K. AKBERS. Joumul

af ‘Appied Physiology, Vol 28, June 1970,

P BS1:AS52, 10 Rel,

A reclamation system, and its fow characteristics
for a =mail dual compartment high-presstire chamber
is described. | Pressure, up 1o 0L A, fa supplied
By elther an air comésor or a cascade of cylinders
contuining helium, oxygen, ote.  The gas Hows from
a 37,94 lter mining  tank to  elther or both com-
purtments of he high-pressunc | chamber; | exils
throtgh u detand valve comirodled  through u gus
Fie sttached o the negative, or yacuum, side of the
air compressor. The demantd. valve reduces Lhe
pressure and allows the nee of fragile plexigles cumisters
conlaining soda lime, Dricrite, or charcoul o sorub
the recirculating pae. After leaving the canisters,
the gis is recompretsed and reurned tothe chamber,
Al i pressure slightly geeater than | Ada, the Sow it
1200 Hipersfhr. within the closgd system.  Tempers-
ware is controlled through an S-shaped copper unlt
conaining a water Juckal on one Hmbopad hearing
tape on the other, it &5 installet berween the mixing
sank and the chamber and is capable of exchanging
0.972 kealihr.

(Aunthors” abseegee)

ENVIRONMENTAL FACTORS

{ Baromelric pressare, Hypoxia, Hyperburic
Oxvgen, Gravitarional Stress, Thermal Stress, |
Sleep, i)

LE{]

Acoidental Docompression: A New Philosophy for
the Transporis of the 1970°s. A PETER  HOLM
and  T. FREEDMAWN Asrospace Medicine,
Vol. 41, March 1970, P. 277-282. 21 Rels:

(he matioasle for personns]  proteciion  against
amdontal decompression in transport aucaft that
will be operating in the 1930 decade is reviewsd.
Drata pertinent 1o manped amd simian tests that
wera conductsd’ in comuretion with the B-T0 pro-
sram is presented inocomext with a review of the
lirerature dealing with the effects of rapid decompres-

‘siom oo altitudes of 45000 feet and abowe. The

resnltsof thess fimdines indicate a need for additionsl
protection for flights in this region and questions
the use of oxygen masks for contigencics above 33,000
foet,  Potential  altematives  which  would
angment aircrow protection are discussed in tecus of
feasibility amd. the physiological chamcterislics of the
cxisting pilol invesiory. A recommendation  is
madeto provide fight stations with & capsale which
would  rpldly achieve  a. ground. level osypen
equivilent upon  decompression wiurnigz - and  be
equmpped for flydown to an allitude where demand
onygen equipment can safely be utilized.

[ Awihors’ ubstrace)
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17

Faotors Infuencing the Time of Sale Uncoosious-
ness (TSL for Commercial Jet Passongers Follows
ing Cahin Decompression. JAMES G, GAUME
Anrospace Medicias, Yol 41, Apeil 1970, P, 3182,
ARS, 5 Refw,

A roview of the need! [or passengor emergency
axygen for cabin decimpréssions is worthy of deiaiked
analyxis Irom a physiological point of view. Statis
ticsl anadysis of U results of past decompressinmns
in-atreraft 15 not sufficient 1o make the desizion 1o
climinile omergensy osygen. In performing such
un nalysis muny plivsical and phasiological vansblc
must beconsidered,  The Time of Teefnl Conseions-
ness CYUCH und the time i1 takes 1o become uncon-
staouy ure guideline that have been sed in the past
for Might ocrew me=mbers, These eriteria are ol
applicable ro the passengers’ situntion.  The analysis
delineates und ddiszikses thoss factons involval in
detennining a Time of Safe Unconsviousiess (TELT)
permisxible for pagsengers alter cobin decompiression
Simply stated, the dégroe of hoziagd is divect 1y propor-
tiondl 1o the 1ime the pusscuger is unoomsions from
lack of oxvpen.

Clatloe™s pladract),

iB

Effect of Hypoxia on Aipway Smooth Muscle Mecha-
nics and Elecirophysiology. ™. 1. STEPHENS
gnd E. KROEGER. Journal of Applisd Physio-
logy, Vol. 28, Mav 1970, P, 63043523 Rels.

The mechanism by which hypoxis mpurs e
contractile Tunction of airway smooth muscle (ASM)
wizs gtodied in the canine trachealiz.  [opaimment of
power production as refected in chmnges i Lhe
force-velocity rlationship proved (o bé jnverselv
related to Gxygen tention ns well as-dexinose con-
centration: Tafracsliular poleniials: were recorded
to tesi whether depolerization block produced by
hypoxia had impaired cell excitobility and produced
theée machanical chanees. The normal  resting
rnembrane potential (RMP) of 342109 my was,
hewever;: umaffected by hypoxin. An increass in
rasting - tencion {RF) wiy alse olersd, but oaly
nnder severs hvpoxin wnd partial subetrate depleiion.
As the BME was unchanged, the increasz m RP
could not be dus 1o depolarization of the membrane
1o critical mothimical threshold levels provided the
latter” had Aot aliers].  Porassjumy dzpolacizaiion
titrutions cododed this  possibility. Simce poelyl-
choline: did mor increass electically elicited active
terion, and atroping did not affect the jacredse in
RP duving  hypoxia, mediation of these responses
by peurnl Wements was onlikely.  The fmpaimmient

of mechanlcal function in poewer production
riee in R o ASM are postuluied o invelve hypaxie
inhibitlon of mitochonduio which provide energy
for the contrugtile process sl for sequestration. of
caleium in intrdcellurlir-siores, lespedctively.
Celurfies’  ahsraet)
19
Hﬂil.lll.l:.'rtl.l.tﬂl-l.' il Metabalic Eftects ol “}'Nfbu”u
Oaygeaation in Myoeardial Tnfraction, [HOWARLD
I KLINE pod ANTHONY 1, JACOBRSON I
Jourmal of Applied Physlolegy, Yol 28, Muich
LOT0, P 250-207, 3 Refs,

The effecis of hyporbaric oxygenilion o qoronay
sints Mow and hemodynamic and curdine metabolio
allerationg were determined. in dogs breathing 10027
oxypen At 3 ATA and in those breathing  alratl
ATAaler production of peule myosiedial infraction
with shock by plustic spliore coronnry emballzatlon,
Hyperbaric oxvgenation (oreerinl PO, of 1,635 mm/
Hg, resalicd inu o sigofance vise of the low pbsiem-
bolie aortic presiuee 490620 Capdiac puiput nnd
coronary sinus fow infrially. increazed moderitely
m severszl gnimols bur the overall  increments for
the group were not significant (P < 005, ‘There
wils signifant eleval lon of ﬁ-}‘ils‘.!.‘l’lfl: anel  cornonary
vasculor resislance.  Arferial-coronarcy, sinus oxyEen
diflerence  diminishad: In-animals  bresching nip
at | ATA for 2 hr. after coronary embolizidion, thele
wie o change or decling in the low post-embalie
carding: oettpat, dartic pressure, arterial POZ, and
coronary sines Aow. Postembolic  myoecardial
Hevtess lactate”  production diminished er  dis-
appearad in Blmost all sninmls exposed 1o hyper-
haric oxvgemation bul in only one of nine animals
breathing air ut | ATA. It is coneluded that deiivery
of oxygen o the jwhemic myocardiom s probably
increased  during hypocharic okygenation: The in-
creased myocardial oxygenation might be attribut-
abie to ingreased coronary: perfusion pressure as well
gs {0 increased arferial oxygen content.

{Authors® abstracr)
20
Metnbolic Changes in Man During Shorl Exposure

Lo High Pressure. M. W, RADOMSELand Py B,

BEMMETT. Asrospace Medicing, Vol 41, March

1970, B, 302313, 18 Rcf

Tha effects of compression and decompression on
hlood and urine chemistry fn humois were dsseszed,
Subjects were exposed Lo presuies np 1o 10 abs-
pheres absolute (ATA), breathing air or wl 20780
ony-tigtiwm misiuze for 2= hette periods, and 2 ATA
of 100% oxygen for 1/2-hour, Samples of  bleod
and urine were collected at depth and throughoul
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the  decompression perivd.  Marked  decreases in
e excretion of sodium ond enleium were found
at deptl an the air dives, Hese chianges being comple-
lely reversible on decumpression.  Oxy=helium and
pare oxygen did not alter the normal pattern of
slectrolyte excretion, A sipnificant corrclution bet-
ween the degree of retention of sodium and/or calsium
and the total pressure of air was found,  Significant
Ineretaes in secam potassium and inorganic phos-
phorous and decreases in albumin also occnrred in
homans ol 200 and 3001, of air, The alterations
in cleclralvio distribution in humans breathing ale
ul pressure rosemble the changes found with various
atiesiitelic apents and implicate the narcolle proper-
ey of the nitrogen componenl of air,
(Authars' obstract)

al
Cardinresniratory Respunses (o Exercire at o Simula-

1ed Baawater Deplly of 1,000 Teet. J. SALLZAND

and D, €. RAUSCH. Journal of Applicd Physio-

logy, Vol 28, Jan. 1970, P. 34-41, 30 Refs.

Three subjects performed work on & hicycle
ergometer for 8. min, atloads of 275, 582 und 735 kpm
min. with latervening rest periods several times ai
gem level (1 atm), once at a simuluted depth of 320 1L
in seq water (10, Tatm), and ones a1 2 simulated
depth of 10ODFr, (31,3 atm), in o dry compression
charmber. Tha paseous environment at 31.3 aun
(99 1% helium amd 0.9% oxygen) was 4.4 times
denger than air at 1 atm. In general, the pallcms
of the responses to work at 31.3 am resembled
those occurring it healthy individuals al latm.
Tn comparison to studies at sea level cach work Lond
at depth was performed with a greater Vo2, wichang-
‘ed or greater Veo,, Tower heart rate, lower respiratony
rate, larger tidal volume, lower ventilutory equivalent

for oxveen (VE/Vol}), and greater oxygsn pulse..

{We2iheart heat). Meoderate hypercopnia occurred
it twer subiects during exercise at depth. Observed
differences at depth could be atrribured at least in
part to the inereased deusity of rhe respired modium.
Other observations al a simmilated depth of 3200 {1,
supmest that fuctors otlier than gas density contnbuled
to the altered cardiorespiratory Fesponses.
(Authors' abslract)
22
Gffcet of 2 Monallis' Undersea: Exposure to M0,
ut 2.2 At on Lung Function. AROMN B, FISHER
and ARTHUR B. DUBOIS, Joumal of
Applied Plysiology, Vol. 28, Jan. 1970, P. 70-74,
T Refs :

Four notmal  male aquanauts lived at 381t
{2 % armospheres absolute) and worked at 23-100 It
of geawnter for 60 davs while breathing a nitrogen-

caygen misture (ambient Pol 150-170 mm Hg.).
Compared to control studies on the surface, measure-
menth at the start of the underwater period showed
a decrease in masximal inspiratory and expirulery
flow rates and un incréase in pulmonney redistance
during tidul breating compatible with the incrensed
s density.  During the 2 month unslerwater pericd,
a statistically significant increase occurred in vital
capacity; in uddition maximal midimapirntory Now
rute and maximal voluntary ventilation showed an
upward trend in two subjects. Pealexposire. med-
suremetts of lung volumes, lung mechanical pro-
pertics, und diffusing capaeity iodicated that nelther
daleterions effects nor ndnptive changes in the lungs
occurned from the chronic exposure invalved in
(s study, However, the resulis do sugpest that
incrensed strength of the respirntory muscles deves
loped during the underwaler perfod seeondary to
exercise and physical training.
{Aurhors”  abstrael)
23
Offect of Carbon Dioxide on Oasygen  Uplike
During: Hyperventilation in  Normal Man,
MONROE 5. KAREIZKY und STEPHEMN M.
CAIN.  Journal of Applicd Physiology, Vol 28,
Jun. 1970, P, 8-12, 38 Hafs,

The oxygen upiake wis messured in four normal
subjecis at two levels of hyperventilation, breathing
four different CO4 mixtures at sach level. The €O,
mixtures were breutbed for 16-or 20-min. periods
and the sxpired mus was collected continucusly. and
meaeured at cither dor 3-min. intervals,  The cnd-
tidel PUO s was measured during the lasl minele of
each inferval.  Each level of venfilution way atiain-
od by two combinations of tidal volume and respira-
torvy frequency. A lnear rclafionstip was found
belween (he Vi, and end-tidal POO; during valun-
tary hyperventilation st combisations of fregency
and tidal volume studicd.  We concluded that the

excess oxygen nptake did not necessarily tepresent

increasad merzbolizm of 1he respefratory musculature
alone But, rather. resulted from 2 complex intcraction
of the increzsed work of hreathing and the stimulp-
tion of total body VD, by the fall in H-} 1on
concentrution.
(Authors™ absiract)
24
Eveluution: of the Sympatho-adronals Activity in
Pilols by Determination of Urinury Catechiolamines
During Supersonic Flight. R. DEBIOADII and L.
PEROVIC, Aerospace Muodicing, June 1970,
VoL 41 P. 677-679, 17 Refs.

Adrenaline and noradrcnnline. outpit in urine
wits estimated in supcrsoaie pilots divided in the
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groups, A, B and C, dyring the flight at difforent
nltitudes und speeds.  Sigoificantly increased excre-
tion of adrennling (P. = .001)during flight Is most
probably due to the emotional stress of the pilots,
The excrelad amount of adrenaline during flying
slross sugpests that the pilotain group A and D reacted
by e low “all or nothing ™. The repeated fight
af the pilots in group C has shown to lead to adpts-
tion of 1the sympathoadrenal syrlem to the flying
SLIGs50TS,

(Authors’ ahairaci)

25

Urinary Exeretion of Vanillvimandelic and Homao-
vanillic Acids in Moumtgin Climbing.  J. WOLF,
V., DOLEZAL and J. LUXA. Jourmal of
Applled Phyvalology, Vol 29, July 1970, P. 51-53,
13 Refe.

Czeehoslovak members of (he International Pamir
Bxpedition (o Legin’s Peak (7,134 m) were observed
for changes in * circulation index "' and for vanillyl-
mandelic and homovanillic acids in urinc afier
olimbing to various elevations, The circulalory
functions responded with rapidity while the organism
as o whole had nnt vet reachad optimum acedimati-
walion  During the final azesnt the circulatory
system had already reached it top efficicncy, and the
ascant tor hevond 7 km. wes possible only dee 10
maximal activation of the sympathoadrenal system

at that time,
[Authors' phetrace)

24

Saneory-moter  Aduplation and  After-effeziz of
Oxposure 1o Increased  Geavitational  Forees.
MALCOLM MARTIN COHEM.  Acrospace
Medicine, Vol. 41, March 1970, P. 318322, 13
Rels.

Eight snbjects were exposed to scoelerative forces
of 2.0Gz in the Naval Air Development Center
human centrifuge facility. Samples of handeye
coordination were examined boll during and after
EXpOSUTE,

While expozed to the 2.0 Gz environment, subjecis
initially reached below, and then, above, 3 mimor-
viewed targel. When Uhe accelerative forces were
removed, tramsient afier-effects werz observed in
which subjcets renched still further above the largel
before they reluried (o baseling Tevels of accuracy.
The aftcr-cicets resulted only when the subjeets had
an opportunity 10 make reaching movements while
they wre exposed to the increased accelerutive forces,
Where present, the after-effects were observed for
bolh arms,

The date suggest that the relationghip belween
intended motor oulpels and their propriooeptive-
Kinassthetio consequences provides  adeguale Ins
formation for rapid behavioral compensation nmd
adaptation to altered accelerative forces. Further,
vestibular and/or sensory-tonic factors are implieted
in bringing about changes in the apparent elevation
of 1argets viewed under ingrensed acoelerative forces.

(Authors' abstract)
27
Pressure Dynamics in thoracie Aarta During Linaar
Deceleration, PETER G, HANSON, Journsl of
Anplied Physiology, Vol. 28, Jan, 1970, P 23-27,
12 Refs,

Abrupt deccleration In the long sxis of the body
(Gz) may produce mumatic rupture of the aorlic
arch and descending thorneic noctn,  In this gludy
the relativnship belween (horogic hoolo Lrnnsmuea]
prosure and ruplure of the thoencie arterial vagcnla-
ture wos examinted during o geries of controfled
decelerntions, Anssthetized beagle dogs were pés-
trained in form-fitted couches and exposed to head
first impact (-Gz) over a range of 5-60 g. Thoracic
aorta and intraplenral pressures  were measurcd
by chronically implanted srrain-gaupe pressure
transducers. At impact there was® a4 prominent,
short-duration pressure spike in the apriic pressure
wave. The magnitude of the pressure peak inctessd
ag a linear functlon of peak g foree.  Inleapleucal
pressure alse inecrcased as & funclion of g forcs,
The resulting iramsmural pregsune exhibited an
oscillatory fluctualion over the period of impact
such that an initial rise in transmural pressure wWas
immediately followed by arapid dimimition. These
data sumgest that during —Ggz impact the transicot
increage (0 aortic pressure s compensated by a subse-
quent rise in intrapleural pressure. Vascular rup-
[ures which oceurred in thess studies were probably
duz to violent inertial displacement of the cardiag
mass and thoracic viscera.

{Author'y alistract)
28
Fifect of Grayity on Positionsl Alephol Nystagmis

{PAN]). W. 1. DOSTERYELD. Aerospice Mfadi-

cine, Yol 41, May 1970, P. 557-360), 29 Refs.

Tixperiments were petformed in order to evaluate
tha effect of gravity oo positional alénhol nystagmusy
(PAN) in man gnd in rabbits, Weaightlcssness,
evoked in = parubolic flight, abolished PAMN 1 a3
well s PAN I, Higher g-values Increased the spoed
of the alow component of PAN.  In the period when
PAN had disappearsd higher g-valucs were able to
provoke ehechol nystagmus up to 48 hours after the
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intuke of nlcohnl. Weightlcisness during a few'

seoondy  abalished this mvstabimus for a period of
yevernl minntes:.  The threshold value of provoke
PAN sseme to incrcuse in the weightless stale,
Inerensing gravity lowery the threshold for provoking
FAM,
{Author's abatract)
29
Thermal Stresd und Human Performance. M. F.
ALLNUTT, Flight Safery, Vol 3, Febrary
1970, P79, 23 Refs,

This paper bs converis] with decrement of human
mental performanie under heat stress, From the
studies of workers in the field, an cnvironmenial
empersiure of 3.0dem G (E1) or o deep body
temperature of AT 5 deg. C, can be taken as o base
line, The differant measures applied in the study
ure enviroimiental, physiclogical and hehavioural,
Sifuatjiona] variables which detennine performanc
under thetmal conditions can be grouped under
1, Mun—Mhis (2} phvsical condition, (b) intelligence,
() personality, (f) motivation and (e} traning.
2. Task under parpmeters like {g) Type of lask,
(M Central vy, Peripheral, (¢) The diffically level
of the task, (d) Arcusal level and (e} Compensation,
3. Tnvironmentul sitwation which can be distio-
muished as (@) The severity of the stress, (4) The
suddenncss of the application, (£) The duration of
the stress and (¢ The presence of vther stresses,

! (R.K.)
ki
Heat Stress in the Cockpit of the AH-IG Hueycobra

Helicopter, J. R, BRECKENRIDGE 2nd C. A

LEVELL, Acrospuce Medicine, June 1970,

Vol 41, I, 621-626, § Refs,

A teweating” copper manikin was used to deler-
piine hearsresslevels in the cockpit of an AH-IG
 Tueycobra ™ helicopter parked in sunlight. Adter
closing the canopy, changes in cockpil air ‘and
WERGT lemperaturnes and manikin hent dissipation
were measured.  Although air temperalure asnally
did niot exceed 80°F and clouds reduced solar radia-
tion, cockpit air temperature tose to 134°F, and
cuckpil WBGT excesded 104°F in several experi-
ments, With severe conditions, mianikin heat Tos=
capidiy fell to zero, indicating that a pilot could
dizsipate no heat. A relalionship is suggested
which indicates that o pilot would store heal 8t o
WRGT above 80°F. Since tests show that the
AH-IG ventifating system cannot maintain WBGT
below 90°F in hot, suony environments, an air
conditioner is obviously required for elfictive
nilot performance in this aircraft.

{Authors abstract)

H

mMaximal Oxygen Comsumption in a Hol Enyiron-
ment, F. PIRNAY., R. DEROANNE, and
1. M. PETIT. Journal of Applicd Physiology,
WVol. 28, May 1970, P. 642-645, 14 Rels,

Maximal oxygen consumption was measured [na
hot environment (T, =46 C, T, =35 C) by means
of two cxperimental procedures, A group af 18 coal
mincrs who performed exhausting exercise were
tested ut the beginning of exposure to the heat. MNo
marked differenco was noticed between maximal O,
comsumption under these conditiont and under
normal conditions (I,=23 C, Tw—16C) A
group of 8 students performed the same exhausling
work after prolonged exposure (0 heat leading (o n
storage of calories. Such cxperimental conditions
markedly reduced the work capacity, decreasing the
maximal 00, comsmmption by 253, 1t is presumed
that after prolonged thermal exposire, hyperthermy
prevents the compensiting circulatory adjustments
1o muscular exercise.

(Authors’ alratract)

iz

Tffect of & Cooling Hood on Phyziological Response
to Work in: a Hot Environmont. ESAR-
SHYARTZ. Joumal of Applicd Physiology;
Vol. 29, July 1970, P. 36-39, § Reis,

Six healthy voung men completed 2 hr. of three
work-heat testz (S0C, 209% relative homidity,
5 kmfhr) in the following experimental condilions:
oo cooling, wearing & cooling hood, and weacing
the hood and & suit covering the torso, snns and
thighe. The hood and suit consisted of 11 and 40 m.
of tubing, respectively, sewen into. colton cloth,
Cool water was circalated throngh the tubss, with
inlct tomperaturss determined by subjeciive comfort
establisked at 7.5 C for the hood and 9.9C for
the hood and suit, the latter condition requiring
larger fow rates. Cooling with both hood and suit
markedly reduced heat strain (fnal mean heari raie
and rectal temperature, and total weight loss were
104/beats/min., 37.4 C, and 0.99 kg, respectively).
Cooling with the hood only resulted in a final men
heart rate and rectal temperature of 127 beats/min.
and 37.9 C,; while total weight was 1.81'ke. The
hond alone reduced oral aod forehead temperilures
more than rootal and skin temperatures. L was
concluded that cooling the head and neck iy more
effective and efficient than cooling other pucls of the
body.

{Author's absiracs)
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33

Infhience of Age and Duily Duration of Esposiue
on Responscs’ of Men (o Work  in Heat, A, R.
LIND and B. W, HUMPHREYS. Joumal of
Applicd Physiology, Vol. 28, Jan. 1970, P. 50.56,
13 Hefs,

Six younger (2321 vra) and six older (39-53 yrs.)
mien  were enpotad tor five different climates, thres
of which lny in  1he prescriptive  zone while the
alher (w0 were botter.  FEsposures were for 8 hr.
and the total energy cost was nearly 2,000 keul.
In the three prescriptive climates, differcness in Lthe
responses of the two age groups were small and con-
gistent; rectn]  femperaiure was similar for each
age group in all three climates. Lo the two holler
climures, rectul temperatire increased above prescrips
tive Javels in both sge groups, bul more so for older
meon.: The dumtion of exposure haedly affected the
responscs O cither groop in the prescripiive climates,
bul inm the holler climales recial temperntirs
increascd with timg; sgoin the older men exhibited
n selectively greater strain, Since there was lintle
ar oo difference in the strain in the two groups of
men in the threa coolest climates, the mesulls lend
confidencs to the nse of the prescriptive zone o sel
thermal environmental limits for everyvday work.

(Aushors” ahsiract)

it

Body Temperatures and Sweating Dunng Thermal
Transients Cauged by Excrcizc. H. SALITN and
Al POGAGGE. Joumal of Applied Phesiology,
¥ol. 28, March 1970, P. 318-327, 312 Refs,

Daring thermal transients cangsd by  byowcle
exercise (25-75 max V0,.} al ambisnt temporaturcs
of 10°,20° and 30°C {rh 4027), continuous ohsora-
tions were miade of oovesn uptake, weight changes
(W, skin (Ts), esophagsal (Tes), rectal (Tr), and
cpiaddriceps muecle (Tm) temperaturcs as well @5 5Kin
conductance and skin cvaporation (Es). Al the
start of exercize, 8 2-t0 S-min. delay was observed
before Es increascd @0, a lével elfective for tempera-
tre regulation; Tm mose mapidly: the respanse of
Tes was faster and wider than Tr. For the lower
crercize levels, Ts remained esseatially unchanged;
for the highest level ihe greatest changes in Ts
happened 81 10°C. Changes in Tm may relate
imitinlly Lo sweat secretion rate rather than W.  Signi-
ficant linear regressions between [k and Ts, Tes
and Tr occurped only during exercise. Mo lincar
combinations of these temperatures oould predict
Ez under all conditions of rest, cxercise and ambrenl
temperatures and - account for more than 655 of
the data.  Tharmoregulatory signals from the obueryv-

ed hody temperaturcs may hive inleructed non-
lineraly, or other important solrees of theomul ond
nonthermal slgnuls may not be represented by our
femperature meusurementy.

{Authors' abistraet)

15

Automatic Cooling in Walet Cooled Spoce Sults.
PAUL WEBB und SAMUEL, . Asrospace
Medicing, Vol, 41, March 1970, B, 269-277, 21 Refs,

Wiiter cooling [n spece suits foa powerful means
of eatrsoting metabolic heat, so effective thul o man
can he overcooled even when working hard, The
problers is how to control the colling.  Mamul
contral by the subject hag beenused but man is b pooy
judge of his awn thermal soate and offen reacts loo
[ate or too strongly.  Automptic control baged upon
phvsiological changes §3 diseussed i this paper for
astronants who might work hard during extravehi-
cular activity while relying on witer ‘cooling to
prevent heat acoumulation wnd sweating in space
suits.

(Aurhors” abstracr)
a6 !

Sleep Patterns of an Airline Pilot Operating World-
wide Fasr-West Routes. ANTHONY N,
MICHOLSON, Afrogpace Medicing, Jung 1970,
Yol. 41, P 625-63221 Refs.

The sleeps pattern of an alrling pilot eperating long
hand east-west routes have boem obuerved over a
period of eighteen months, ‘The noomial slesp
pattern waz modified by irregular duly peciods, and
by adaptation to time zone changs, 18 is considered
that slecp disturbance miher than sleep deprivation
iz the main problem in snch airctew. The physio-
[ozical sizniffcance of the sleep patterns expericnced
during roate flving is not understood, but it would
appear possible that complex adjustments: of intru-
slesp ovcles and short perlods of sleep (maps) muy
provide an adequate sicep  patiern,

CAnehor's alisiract)

37
Activity of the NMervous Systom Buting’ the Let-
dovwn, Approach and Landing: A Study of Short

Duration High Workload, A N, NICHOLSON

and L. E, HILL, Asrospace Medicine, ¥Yol. 41,

April 1970, P. 435-446, 14 Rafs,

Subjective ossessment of workload and changes in
the rr intervil and finger tremor of the pilot haye
beenn studied during the [et-down, approach and
landing of & Roeing 707 aircraft. The obscivalions
have hean made ditring thirty-four landings it nteg=
wational airports. Fach let-down was dssessed [or
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its overnll difficolty and with reference 10 the various
faelors. which Influence the work pattern. The rr
interval was recorded during the terminal part

*of the crulse and let-down and the finger tremor

wiis recarded before tuke-off and within anc minule
af tomch-cdown.

The physivlogical change in the pilol associated
with an uneventful let-down wis 8 mean 0 inlerval
Between 400 and 450 meee and finger Lremor between
0.3 and 0.8 meecZHZ ! at the 10 Hz frequency.
During lel-down in which paor control was accom-
punied by inndequate alds and unfivourable metesro-
logical conditions and frequently preceded by o high
worklond conjse indicated by o mean rr intervil less
then 630 maee at top of descent) the mean rrinterval
w1 toneh-down was Tegs thun 400 meec bt the fmger
(remnr-at 10 He remnined less than 0.8 meec-2HZ-1,
Inthe event of an uirsolved problem persisling
or a fresh problem of some magnitude appearing
during the approach menn v intervals of less tlan
A0 maee were necompanied by finger tremors Belween
0.8 and 1,3 mees?HZ! ar the 10 Hz frequency.

Tt is comsidered that mean or interval around
touch-down reflects the workload of the eruise,
let-down, approach ‘and landing whereas changes
in finger ftremor arc wssociated with untoward
evenls during the appreach.

(Awnrhors” absiract)

FLIGHT SAFETY

iR

Physiologival and Psychological Factors in * The
Dark Night Takeoff Accident™. L. B BULEY
and J. SPELINA, Aerospace Medicine, Vol. 41,
May 1970, P. 553-556, 11 Refs

The apparent displacement of the vertical which
riay occur when the sitting body undergoes longi-
tudinal (linear) aceeleration was first indicated as o
canse of night takeo accidents at least 23 yoars ng.
However it has reeeived scant attention in the
training and operutivoal contexts and relatively
litthe at hypothetical (ep. accident imyestimilon
levels and in the litesaiure, Tn the absence of visual
pitch information a pilet under longitudina acelers-
tion cannot distinguish batween the true verlical and
the resuliant of the gravity and **neceleration ™
ceclors,  Thus after takeofl an illusion of excessive
pitch-up may occur and if, due 1o * corrective "
pilot contral input and/or flip retroction, the aircraf
enters 2 shallow  dive, the pilor  may still
xpericrios a sensation of climb. This sequence of

evenls f& most likely to coour following takcoff
over a * textureless ™ aren in conditions of extreme
darkness but good visibility (in the metecrologicul
sense), which may induce the pilot to Forsake his
atiimade instrument(s) in favour of lpoking out,
The “ classical ™ pcoident oecurs when the shallow
dive Is allowed 1o continte steadily to impagt with
the unseen land or water. Accelerations of airline
alecralt, s mensured just after takcoff, wonld
produce un apparent tlt of the vertical of between
£ and 10 degross. The twelve accidents repocted In
ICACY Afrerall Accident Digests covering the period
19850-65, in which pilot disorientation of this type
gppears to have played # primary or contributory
role, are cited. Two recent accidents (Thyushin
1810, Gander, Canada, 5 Scplanber 1967; Bocing
073440, Windhoek, 5. W, Africa. 20 April 1968)
present a similar paticrn.  The caleulated Right paths
and saquential necelerations for an accident in 1954
and for the two recent accidents are presented, and
illmsory angular displacements of the verticl (provi-
dine 2 measure of the sirength of the Llusion) are
derived for climb and descent phascs,  Faclors
thought 1o contribute te pilols” susceplibility 10
illusion are considered.  Finally, the need for an
inicgrated multi-level  prevenlion  programme i3
slpessed.

(odatliovs” cbsrraer )

3

Buman and Epidemiologic Aspects of LISAF Mid-
gir Collisonis, 1 Jan.  195% 1o 31 Dec. 1968
FICTOR J. FERRARI Jr. and ANCHARD T,
FE1TER.. Acrospace Medicing, Yol. 41, Marli
1970, P. 313317, 3 Refs

Aithough the USAF mid-air coilision rate fell
from 0.% in 1947 1o 0016 in 1963, the consistent
morcase in the aumber of mid-aie collisions per
hundred thousand major sceidents during this same
pericd indicares that these renmin one of the mos
apute problems in avistion safety. An evaluation
of these accidents csieblishes ol only their incress-
ingr relative Frequency but also their lethal potentisl
amd their relation to aerospace traffic’ density end
type of mission. The anslvsis of the classic cxample
sstatlishes man's psvchophvsiological tmabilily. to
avoid mid-ic eollisions on the hasis of see und be
spen,  Man's psychiophysiological Himitations remain
constant, Fulure aerospace rescarch wnd develop-
ment must bridee this gap between technological
advances and fined human capubilities if mid-akr
collisions are to be prevented. A number of waysin
which this may be done urc sugested,

{Anthors’ abarract)
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4l

Sufoty Significance of Atrcraflt Accident Post Mortem
Findings, P, V. SIEGEL and 5. B. MOHLER,
Arrospoce Medicing, Vol, 41, July 1970, I 80E-314,
2 Refy,

AN review of 'post modiem exnmination oblained
i 1968 of pilol victims of general avistion sireraft
necidants: reveals that 51% of the pilol victins wene
studied by patholoplsis. “The post mortem exaninn-
tion population above was tnken from 687 pilal fata-
[rién dn peneral aviation accidents occurring within
the: United Siatex in 1068, The percentagn of post
mortem- examinations ohtained in 1968 represents
considerable progress In comparison (o earlier
years, | Without an alrerew autapsy, the probable
causc glmost alwaye consists of a higher proportion
O comeoture: than in otherwise the caze. The
ful utility of (he importent date resulting from these
examinalions is going (o depend, however, upon the
addition of vertuin quantitstive dats to that in the
current  verbolly deseriptive protocol elmost univer-
sully  ecouniensd. This is pariculariy
pertiment in’ relation (o computer assisial analyviic
stndies of broad scale comcaming: post moriem
findings.

CAwidns chsrromer)

41

Effects of Bending on-the Vertebral Column Daring
<Gz Acceleration. AL P VUECAN and AL 1
KNG, Acrospace Medicine, Yol. 41, March
1970, P. 20300, % Refs,

Fractures of verlebse wre still common  during
gieetion: from: militarv aiwrcmlt. The majority of
frattires occor- between- T8 and LI,  Experimenls
were: conducted on: the vertical agrelersior using
seated -human cadavers. Strain gauges were installed
on the anterior-and lateral aspects-of the verieheal
bodies in order to azsess the relative importancs of
bending -and axial compression. The existence of
sigmificant teneding sircsses has been established.
It1s shown that thesc high bending stressez are caueed
by the forwarl rotation of the head and torso.

Various restramt systom and sest-buck configurs-
Livns: were mvesligated. The rosulls show  thar
bending strains can be reduced by increasing shoulder
strap prestension and by leaning (e seaiback pear-
wards,

It is sugmested th:.ll fuiure models prediciing verte-
Tral injury of the seated human subjecied to caudnee-
phalad acceleration should take into acconnt forward

lexipn  of the head and torso and the effects of
cxternal reatraimis.
(Aurfopa’ - abeerans)
42
Study of Prlots Who Have Made Multiple Bjeations.
3. 0. SMELSEY. Acropsace Mesicing) Vol. 41,
Muy 1970, P. 563-566,

Theough 31 December 1968 there woere 116
individuals who mude two or more emergency non-
combat ejections from USAK wircraft; The circum-
standes subrounding both geelions for eich individuad
wire reviewed wod poslyeed, The nuthor oime Lo
the following conclusions. Owerall success: niles
are better on the second ejection. Recdipt of nn

infury on the fipst election lead Lo 0 higher sudcess .

rate on subsaquent ejections.  Thirtvefive iodividunls
in thiz catepory had a success rote on the secouwd
gection of 97.1%. Individuals who did npt receive
an imjury (84) had o subsequent sucesss rate of
#3.3%%,  Inthecases reported, recaint of a vertebral
frscture on the first ejection did not predispose an
ciecles fo additive injury on a subsequent ejeciion.
{Anpfeor's chirraer)
43
Over Water Safety. F. DENSLEY. Flight Sufcty,
Vol. 3, Febniary 19700°F. 10-L1,

With the advent of Supersonic Teanspory, Jumbo
Jets and Aifr huses and with air routes over waler,
runwav: exténding sea wards, there would be o
higher ratic of ditching in emeargency sitoations.
i e various safcty measures which are of paramaount
imporiance to provent avoidable foss of life are
spond legistuation, ingorporation of priginal planning
for escape deills in the initinl designs For amireraft,
lorwy wiingr airerafl design instend of high wing configu-
tation, thomouzh training of crews in escupe. drills,
provision of adequate survival aids and propecly
designed life rafis in the place of inadequate life
Jazkets, and constant training of aircrew [or preserva-
ticn of life after ditching.

[RK)

HEARING AND VESTIDULAR FUNCTION

ad

Purc-Tone Air Conduction’ Audiogram. VERNON
C. BRAGG. Acrospuce  Medicine, Yol, 41,
March 15970, P, 264-263, 1 Kef.

Although (e air eonduction wliogram alone
does pot provide sufficient informalion e dingmosis
in hearing loss cases, it usundly gives an inclicalion
as to whether the Toss is conductive of sensorinvurel
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I arigin, 'Ll information is essential 1o the proper

laridiing of puticnrs, particatarly Hse who may be
exposell to intense noltes. A method for interprelu-

tien of wudicmettie eontours L given, followed by o

step=by-alep procedure for wnnlyeing the pure tooe
audiogrom, I addition, reeommendations are e

evmeeriing Lhe handiing of putients whose audiogrums

fall ‘sutside normal lmily, Utilization of these
procedutes within o comprelensive progrom af
hearing tosting, noise control, and eduestion hine
been Tonnd 1o consitute o suceessiul hearing conser-
vation program wherever personnel work in hazard-
biE noisss The sinlysis technigue should alsoe
be helpful in dealing with various types of hearing
lewnes In many situnlions. A chart, Key (o Interpre-
fation of the Pure Tone Alr Conduction Audiogram,
provides a quick reference to patient disposition.
{Aindifor's ahseracr)
A5
Luterlization of Hearing Loss and Vestibular
Mystagoms: in Test Pilots, A BRRUNER wnd
1. W, NORRIS. Acrospuce Medicing, June 1970,
Vaol, 41, P, 684-687, 10 Rels

Bekesy hearing (heesholds, and spontincons and
caloric nystugmus were recorded in 53 healthy test
pilats.  Significant correlations were ohiajned  bet-
ween interaursl differences in high foeyuency hearing
thresholds. and the extent to which caloric nystag-
mine bedt more steongly in one direclion than the
other (Directional Preponderancs, DF}L The diret-
tion of spoutinecns Aystagmus, when present, and
DF wete toward the worse hisaring ear for pilols
exhibiling interaural threshold differences, in con-
ruist Lo the more typicel fndings for 17 unilatezsl
sensorineural Toss palients whose DF was away
[vom the worse heanine ¢ar,  Warmal hearing patisnts
showed no hearing-vestibular relations, while 31

‘weoustic trauma paticnts gave resulis similar to the

pilots.

The lateralization of hearing loss and TP among
high [requency hearing loss subjects appears to bea
cerilral phenomenon and may represent = nonual
prodisposition to asymmetry which may or may nol
be augnmented by noise.

(Anurhors” absiract)

46

Off-vertical Rotation: A Convenient Precise Means
of Exposing the Passive Human Subjeet 1o a
Rotating Lincar Acceleration Vector, ASHTON
CGRAYBIEL und EARL F. MILLER II. Aero-
‘gpace Medicine, Vol, 41, April 1970, P. 407410,
12 Refs,

A motating chaic modified to pormil Hlting of n
subject np to 207 from the upright wis used 10 expote
100 normil men to an unusunl vestibulae stimulie,
eliciting manifcstntions including the clinleal pisture
of motion sickness. Theough stepwise increases
in anguiar velocily of the chair, yubjects were rotated
a1 10° tilt until they experineced mild motion sickness
(a predetermined endpoint) or wntil @ terminal
veloeity of 25 rpm was trouchel. Eifighty-elght men
reaclied (he predetermined endpoint; seven addi-
tiomil men reached it anly when the tilt angle wiy
inoreased 1o 207%; the rameining five men were shown
1o be bighly ingusceptible, The accuracy el
flexibility af the method should prove to be useful
in runking nersons secording to thele susceptibillty
(o motion sickness and in studying the syruptomato-
logy, including the underlying centril nervous sysiem
mech s

(Awthurs” ahsiract)

4T
Afiereficets of Varione Alcoholic Beverages on Posi-
tional  Mystogous: and | Coriolls Acceleration.

R 5 RYBACK and P. J. DOWIY Acrospace

Medicing, Vol. 41, April 1970, P, 439435, 38 Refs,

The purpose of this -siudy was 1w phyerve the
allerefiects of bourbon and wvodka on subjective
tnbling, and pogitional and Coriolis nystagmus
recorded by clecironystagmography. Subjects were
pilots, pon-fiying personnel, and non-Hyine personnel
habimated w Coriolisstimulation.  Alter baseline
valies were obiained, subjecis imbibed their beverage
of choice &t 2200 hours over a 90-minite parind.

Ro-copmination coourmed the following (Wo U=
ings &t 0830 hoes. Pozitiona] alcohol nystagrds
(PAN) occarred, but the usual order of PAN I ol

PAN T was novobstived. An incremient in Corolis:

mystagmos was scom, and It appears thit bourban
s o stronger cifcct (han voska. 34 hours after
jmgestion. The implications of the Tatier und other
findings, =uch #5 ncreased sulpcciive ambling,
unmasking, sod alcohel's cffect won pre-gxisting
positional nystagmus. are discussed,

{Authars’ ahstract)
TOXIC HAZARDS

48

The Chunging Attitudes in Toxicolegy, A, 5.
CURILY. Asrosapce Modicine, Vol. 41, July 1970,
T. 754756, § Refe.

The Home Office Central Research Estublishment
wis @1 up in 1966 to do mesearch into ull nspects

l g
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of Foronsic Science. Part ol this work is in the
field of toxicology. The RAF lustilute of Patho-
lagy and Tropical Medicine at Hollon (AVM W P
Stamm) s concerned with the pathological work
involved in afrcraft crushes of British aircraft and
in 1966 1t was decided 1o form a combined unit
toundertake the toxicological analysis of the victims
of the crashes, This combination of RAF stall
with the instrumentntion ar Aldermaston also provid-
od the opportunitity for research in aviation loxi-
cology (o be sturied

(Author’s abstract)

VISUAL PROBLEMS

49

Analysis of Visual Scarch Activily in Skilled and
Novica Helicopter Pilols. JOHN A. STERN and
JAMES A, HBYNUM. Aecrospace Medicine,
Vol. 41, March 1970, P. 300-305, 2 Refs

Eve movements an bolly the horizontal ag well as
vertical planc and cyc' biinks were recorded in 13
skilled and 13 unskilled pilots while fiying the UH-1D
helivopter, during & cross-country. fiight of- approxi-
mately 50 minutes duration. . Ssccudic ey move-
ments in both the horizonml and vertical plane were
evaluated, The results demonstruie (hal  skilted
pilots enpsze in significantly more visual search
activity in the horizonts] planc than is true of novice
pilots, Both skilled and unskilled pilots demonstraie
changes in visual scupch activity o5 a fanetion of time
on  task. ‘These chanegss include: a decrease of
gearching in the lorizional plane; a' decrease in
scarching in the vertical plane; an increase in the
gmiount of time nol engaged in scarch sctivilty per
unil time: and 2 decrease in blink rate. Thes
results are interpreted as sugeesting @ decrsase in
visnal seasch activity g a fonciion of time-cr-lasks

{ Authors” absiract)
50
Flight-Deck Vision of Profcssional Piofs.. R. T
WATCKING. Acrospace: Medicine, Vel. 41,
March 1970, P. 337342, 23 Refs

Alterations 1o the nour visual aduity requiremants
for professionul pilots are recommended, and the
reasons for thise proposed allerations are discussed.
‘The faciors wihich influence the power and type of
tens chosen for fight-deck wte by a presbyopic pilot
are presented, particular  reference  being madec
1o the runge of distances over which the main instru-
mend pane] should appear clear rather then the single

distance usunlly tongidered. Tha possibilities of

ophthulmic correction for the overhead panel are

brichy cxomined und are conaludad o be less aatis-

fuetory thun a hemon factors engineering solution,

{Author's abytract}

3l

Effect of Oxygen on Might Vision, H, A, BRETO-
RIUS. Aerospace Medicine, Vol 41, Muy 1970,
P, 560-562, 6 Refs.

The rods of tha retinn are the receptors tesponsible
for night vigion. This function iy lhighly sensitive
to oxygen deflelency. A deteriorution in night
vision ix peroeptible with even a minimal decrease
in the partial pressure of slmospheric oxygen. A
group of 100 young mén (uverngs ags 19.5 years),
were tested on o Goldmonn-Weeskars Adaptometer,
Threshold  curves of dadk adaptation, with and
without the sduinistration of oxygen, were oblaingd
ot a height of 5,000 feet above sea level.  Following
the admindstraticn of oxygen an average iniprove-
mientt in ndght vision of 25.9% was found.

{ Auithor's abstract )

52

Fifects of Hypoxie and Acetazolamide on. Color
Sensititivity Zones in the Visual Field, JOFHMN L.
KORRICK. Journml of Applied  Phisiolagy,
Vol. 28, June 1970, P; 741-747, 28 Refs;

Effccts of cxposuce 10 a series of hypoxic atmos-
pheres (D, 13,000, 15000, 17000, cquivilenl
elevilions) on the size and shape of visual felds for
red, green,-and blye stimulus dateetion were studied,
Twenly-four human subjects were tested, hulf ol
whom received acetazolamide znd the: ¢ther half
equivalent placebo tublcls. Complete menocular
fisld plots were obiined by conventional perimetry
rechnigues for escheveal epchelsvdtion for each eolor
at luminances of both 9.3 and 0.72 ft.-T., and for
exposure  durations of 0.5 and 3. 5hr, Sipnificant
cffects were showt for hypoxia levels, cxposure
durntion amd stimulus luminanes; furthermore; acela-
solamide reduced hypoxic decrements generated in
the placebo group, In general, comstrictiony in
visual field size were directly related to hypoxie
severity and exposyre duration, particularly al lover
stimulus luminance, Relative sensitivity losses cor-
rectly followed predictions based on the Purkinie
fuw of color himinance detectabilily, in that ced
sensitivity was carliest and most severely affected
under hypaxia,

{Anthorte abstract)



