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Abstracts of Acve Medical Litevature

Adrerew Medical Problems

Civil Aeromedical Hesearch; Rosponnibiliting,
Aims, and Agsemplishments, 5, R MOH-
ARk —Tederal Avintian Agemey. Civil eros
medical Research Inst., Oklahoma Clty, Okla-
homa. Report Mo, 62.20, Oct, 1967 18p,
lnelassified

Civil neromedical retearch conducted hy the
Avintton Medical bervice of the ~ederal Aviation
Ageney isconcerned primarily sith (1) elucidating
those menial and physeal atributes of civil
airmen maost ¥itul 10 the 4afe operation of present
and proposed civil alreraft: (1) providing the
clvil aviation lodustey, from the designer (o 1he
pperator, with adeguate information rélative to
the physiological, psychological and medical
characienstics of civil aircrew mem»ers, patten-
pers. and ground support personnel 3 (3) dater-
mining 1he means by which human tissues may be
protected from injury during civil aircraft acci-
de 1s; wnd (%) developing mecans by which the
elfects of aging, drugs, Tatigue, hypoxis, taxic
substances, aod other faciora can be mrcasured
with respect 1o their influence on performance by
civil airmen CAuwthor's abstract)

2

Clinical ARercomedical Observations. H. A,
MIMMNERS, 5. C WHITE, W. K. DOUGLAS,
E.C. KONBLOCK, and A, GRAYRIEL—In:
lesulty of the second Upited Stater manncd
orhitzl space fight, May 24, 1962, p. 43-53.
Washinglon, 13, C.; Nationel Aeronautics and
Space Administration, 1962, Untlassifed.

A review of the detaiied medical cxaminations
on lwo astropauls who caperien od sporoximately
41,2 “haurs of weightiess space fAight revesals
neither physival nor brovhemical evidence of any
derrimental effect.  Specifically, no pulmonary
nicleociasis,  cosmiv ray damage, or pIvchistric
abpormalities were found, [In zpite of “directed
c¢liorts to stimulate the pilor's oricniation and
halancing mechanism during weightless fight, ao
sbnormal vestibular nor related gasirointestinal
svmptoms occureed.  Pestflight special labyrin:
thine tesiz confirmed an unchaoged integrity of
{he pilols'  vestibular  syslom, Brochemical
snalvees after astronaut M. Scott Carpenter’s
flight' confirmed  the occorrence of modormie
dinegis. Included are representative medical and
hiochemicul tables. [f heut stress continuce 1o be
A pairt af space flight, adequate fluid intake during
the mission is necessary for crew performance and
salely (Authors” summary, mediled)

B
Tnhorculosis in Air Foree Poarsonnel : Tu
Treatment and Heturn to Aclive Duty Practki-

eal? T, M, Deex M. MY Hensler.— Mill-
tary Med,, 127 (10) 322826, OCT, 1962,

A Fallowaiip survey af VU0 patientd rewlzd loe
tubercilonis revenled that it was mare profirabla
lay tha it Force to treat aod return 1o duly
properly modivated patients with micimal and
modeiotely advaseed tuberéulosis. TRy wus based
an the fnting thot $2% of he pulients weie atill
an wetive dary, that of the 21 patients, who qad
heen separated anly 4 wers aepuraicd beciuse of
problems reliuted o theiv tuberaalosls, and that
prevais hibereulasis did not decn 1o allcet the
iy dunl’'s work perfarmanca. The only aignifi-
cant effect af tuberculoils on the paticns’ carcers
szema 1o e relnecd to length ol hospitalidatian
gnd (o either fempoary or peemanent removil
froe Aving status,  Foriy-seven per genl ol 1hose
wrapnded were eéventually returnad to flving
vatus and twe individunls wel previewsly on
stolus were pul ou starus after completion of
therapy fov pulmonary tuberculosis, ‘The nood s
streased for po intcgreted follow-up system of
(ub=rculosis  patients.  (Authors”  cenclusions,
madified)

4

HQpoantanecus  Poneumothoraz—Maodified feem
“Gleanings."” The Antiseptic E&0[5) : 440,
May 1963,

Opiniangs about the bost means of treating
spontancous poeumiharax diffar widely.  The
componesl cause of dpontancoud pacumothorax
o voung adulls {ususlly male ) is juphare of a
subplenral bBlebh; and fn discussian of ““spon-
ancous poewnothorax *this is useally the typs
envisagsd.

The objects of lregtment ore; {4) to ensule
re-zspanston af the lung and (h) to prevent
tecusrence.  Usunlly poesumathoras, left to ilself,
will ke reabsorbed in time ard rherefare est,
supplemented by gspiration of air from the plecrdl
cavily i necessary, s thie only fregiment regquired.
Hur, if 1he condirion recurs, some form of pleuro-
desis ta prevent further episodes may be necessary.
The techaiqus of pleurodesis varies from’ Instilia-
ticn of silver nilrate, lodiscd oil; or camphor in
oil, to peudrage with fadised tale. These methods
are most often sugcessful but carry & definite,
thowgh small, morbidity: Yhen the patient is
admitted under o Surgcon’s care, the commoncst
form of treatmient s ° controlbed thoracotomy wbe
zuction ', although other methods like thordcoomy
with <iripping of the porictal plewra, are ooeosion-
ally psed. Klazgeen and Mecksirath treated (35
cesed by thordcotomy and tube  suctipn -dand
achieves prampt re-2xpanaion of the lung without
subsegurnt colinpse in $19 of the cuyes. A short
stay of five days in hosporal isusually sufficient for
this method of trearmeont.  Thoracotomy with
reszolion of the subploural blebs lad to be done
in 30 cascs because of recurrence or becausc tube
suetign faled.




&

Obesity in Alrerew-1. ), POWELL, I'. P CAR-
RIGAMN, and M. 1OSTANFIELD Aeronpace
Med. 3411 21=24. Jan. 19467,

I'he aulbors subinit that obesity und overs
weight from a ' seandard " 1able have little o po
relntionship,  The beliel thit overweight has s
relutionship 1w dyabarism docs nor oseem 1w be
rorpe out by stime curelfol sindied,  Patholopiss
o deseribing coses of foinl dvsborism appear (o
hitve DBeen gomewhat lax in delining the term
“abesite"  The appoaren! nesogialiontof obesiry
and fatal dvsbharism does not seem 1o he proven
but thiz associstion bas been eagerly pounced
wpon, anel fercilble reduction of weizghi has been
practiced on aircrew, The dangers af fatemholism
would seem (o be enhonced by o reduced, {nude-
quate dietary regime as practiced by many indivi.
duplz, The relutionship of aleohol consumption
pid dyebariam should be {nvestiated, thess 1we
factars may well be correluied.  We most strongly
auppest that pathalopgisrs define abetity for us in
terms of adipose organ (it and fat intiltration of
plher (ssues, Tt has nor bBeen possible Tor (hose
looking 4t the outside of the body o produce a
definivion.  The pathologist, with the whole body
and the history of the subject, 85 better equipped
ta provide the angwer,  (Authors® summary)

5]

Current Flying Age, Expedenos snd Noo-Jot
Acoldenta, A.H:ZELLE®, E, C. LENTZ and
J.M. BURKFE —Setospace Med, 94 (%) 222
225 March 1963,

The study as a whole lends substantial support
toall of the hypotliesis advanced, By practical
cxperience the number of accidents available for
consideration s markedly less than when jet acci-
dents arc invelved. For this reatan the trends are
not nearly as clearly established for non-jct 85 for
jet Hying. In gencral, Bowever, there it 3 fendency
for greater amounts of current flying 10 be
associated with a lowsr accident rate. By far the
mosl important current Aving interval & the first
M1 hours during a six-moenth period,

In conirast 1o the jet evaluations there & no
tendency for the advanced age factor to be an
imporlanl copsideralion in sceident experience.
Tao the contrary, the alder pilot bas a lower rate
“angd iz less dependent upen current fiving for
maintaining thisrate, Apy decision (o resimict ol der
pilols from flying reciprocatioe aireraft on the
bazis of hivher accident potentinl should be very
carefully considered as the factual information
dvailable lends lillle or 00 supporr to this thesis,

The transition process in non-jet wircraft is
alip secomplished with far less Razard than in
Jets,  Avain the older pilots uppear Lo cope with
the trunsition problems in thess non-jet pirerafl
with greater success than da the vounger.

Pilots in reciprocating aircraft are alsg able (o
maintain  proficiency  with  erraticaily  spaced
periods of current Hyving. The older pilot is more
capable of vcoping with this bazard than tie
vaunger,
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As huve previous evaluations, this ooe nlsp
shows the perjod offer groduation s pne associa-
tcd with high accident hasard revardless of (e
tvpe of abcral mvolved. This is the period which
FEQUIres InTensive Lup: v ision ool 15 sugdeited ax
the simele moost Cruitful ares for the nrevelion of
large numbers of accidenty

™No abttemp! should be meole to extropolite the
nrerent findings to other than military fving. Ry
definivon, military missions swaldam hive ther
comnterparts in civilimn fving and even. the equip-
ment, which 1 como instances js guite slembir,
hig heen modified s chat direct camparison is
ditticyls,  The age speetium of Air Farce priofsis
als quile different frum that of niost otlier groups,
Whereas in some civilinh [lying pilots 40 woars
ond over repreacnt the averpgs, willitn the Alr
Porce this group represents w small fraction of Tl
averall pilot population.  Any (decivion invclving
policy regarding flving should he unigue w Lhe

pilot population, o the eguipment, and the
mission 10 be Bown. (Authart’ summary)
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Discussion ws Hypertension: Management

and Hesolta, G. PICKERIMG, D, WIIDAT-
LEY, H, . N. SEARS and W EVAMNI_The
Practitioner 190 (1 13R) 5 520531, April 19367,

Mo evidenve has been produced o indicate
that therc is o dividing line batween normal blgad
pregsyre &nd hypertension. The rute of rise of
Blood pressure with sge is the same In  relarives of
subjects with and without bhvpertensian.  What is
inherjled is mol the rate of rise of pressure with
sge, but the tendency 1o hieh pressurcs ar all ages,
The fulzse concept of a dividing line bebween nog-
motension dnd hypericnsion has caused avaidahle
anxcty 1o patients and has been the pregiost cause
of mismanogemend,

The objdctives of tréztment are - [2) rediction
in blocd pressure, (b) refiel of symptoms, and
() prevenuon of complications,

WWith methoserpidine theére was o fll o
dizgtolic préssurs of at least 10 w 15 mm Hg after
ten weeks, Polvthigzide prodoced similac effemet
In 8775 and in combinalion willi cescrping greater
falls,  Guanethidine produced lacger falls, and
when combined with cyclopenthiaxide had an
cohenccd cffect:

Commonsst symploms were headache, vertigo,
and dvsponoea; 873 of patients oblained teliel with
the wirigus hypoteasive drugs wed, Tv s pro-
hable that refief of svmptoms resulted fram the
blood pressurc falls

Hypo'ensive effects can be maintained [or
many yoars, with continurd relie]l of sympioms.
Jimistion of trcaiment, howsver may resiult ‘in
cerebrovascular accidenls supervening.  Weighe
reduction end abstinence from' aver fadulgence
either in Flri.‘a.'i:lfe 0 wu[];l Hre 1rr|p.'|r:_|_|nt,

Hyprionia, as physdologicsl (e, must he
differentiated from hyvoertenafan, This diferentin-
tion cannot he hased on the level of blood nressure
only. and the former condition does not develop
into the latter.  Ip & series studied for ten years,
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the mean bload prefsure of hosoilonid pRnoco
wiag 235120, whilat the hypaoroosive mgan was
21%/125: ‘Lhe rsc i hepertoma i3 naosisnt and
julluenced by pervous stmub, ae d i igeorh
panied by any ather physi al aipns o haperiens
pion 1he rise v susthined, thickens=d [ETR] "nls are
compon, retinal arterioled 1variably goracted
and T C.Go dndicates left wvenlrigulny Bypers
irophy.

L

Cliniokl Problems In Avislion ‘\"-r"E_—h_a--_ T"::u-
Aglng Pilot and Hoar! Divecse. V. O 50 HIL-
ZE flri—Aorospace Mod. 30%)0  ddl-d@d
Maw 1903

I'here hos been a 1:""-.‘\54| ncregss . i the
pumbers of = aver farty ™ Nyite peisnrnel i the
118, Air Foree m the post seven vears,  1owre
has nise bean o vignifcant inciead: in the percen-
page ol civilian sirling pilote over 40 veary ol ug-,
Thix group is important from  the standpoing af
punilers and Aving expericnge. Caeof the grearcs
challenges o them asa growp bethe develepment
of corenary heart dusase wirnin the WEXT TEf YEArs,
Coroniry henrt diepie s a ¢isease resarrieled
1o the moed, bt frequent™y pocurs o perions 1n
e 40540 ape group  Lher h % to be A ceriuin
wugeeptibality of piven Indivinuale to develop  the
divenses, and the & individunls J[u_g. be ideniified
with a foir degres of gseciacy years before the
diseasre becomes manifers. These i«.’l-_-::!-l‘vmg ar
predivposing faclors, inclode a positive funnils
hisirry, an o elevared serum cheleslerol fevel,
obesity, Jack of exercise, end heasy cifarelld
smoking.

There is need fora d-fforent vporoach to tre
care of older flyers, One tsprel 500 extanl
and condyey of the snapal nkviicn) exsmigilon.
Maore 1ime chould be spant with the fver and some
health purdoece ~lwnkd 'Wt included. Lf"i’_."l’n.:i:}
bt di-ease «nscepribles should be jderumied and
connsel ed reearding their weichi,, diel, exercise,
sl petgonal hehifs, A servm choleste ol deter-
minztion and ecrinin clect ru::'-u.‘:u-glzpr ¢ atudics
should Be fncluded as 2 part of the annugl cexani-
natien of zll fvers. Fina!ly, pieventive medical
prntiples a3 pertsin te the "“{fr‘:tr".l nt of
coronary heact disease shoull ko emphasized.

{Auther's Summary |

=]

Urinary Calinlosie: Aergm=adiazl fm plicaiioos
of Current Concepts. (. L. HOLT—Awsro-
njrace Med. 34i5) ;392350 —.“E:L_v 1961,

Some historcal aspect!s of wriosry ealoolvss
were bricliy noted and the need pogmicd owt For
review of curient developmenis in several aspeets
of the disease, Limired cpidemioloric data imdi-
cates - (1) Urninery caleutosis s bwace us fiegognt
in males ac in females. (23 The highest frequency
i mules 15 eitamed m the 31h - deo {3) Thare
appears: to be a relatinaship beiwreern incidence
and certain climalic conditione, (4} Negroes
appear o be relatively revsant o the disease.

(5) Among UUSAF personnel, thete it nu clear
excess of the dissaie m pilols.

A large proportion of cases of grinary cileu-

Tissis apowear 1o have ezrtmn attcibutes i cAmmat
which mav b ol edologle slgndicanes: 1)
Apprerinately 90 peraent of vieder wee idinpathic
inarigia. (2] %k |_| prepemizl af ealenliare eafel-
ESTOU A N, Adl ealeigerena culeali hayve
an opsa lE ks |, r|'..'-'|.,I fean coniipopents of the
wein selloads which oo markadly elewited in
crloutlons q.q:l“h-. Gy Crerwiny [ractioms ol the
srlaaey ooty bind -...i..llrln ieonina thraughugt
e M ra of ok e, 081 Yrrewpechive ol Stope
fowation, biiar ral «lgeation el the veoal tabidar
elbve tiestie ronir b las been  damonsirafed.
GF Teeurrent calewll wre oa Neguently docated
contrluteradly oy ipailatera |y

In evalusitne the pabent preagnling with
prinary coleutus, o numbar af aspecrs shauld be
ponsddered = (1F A wida variery ol polential
etiologied exmr (27 Asvuiplomnl IRSITA R T L
wislewl juay be gresent (0529 pee cent ol wdmissions
for the disgae. 1.1: e rhioputhie s long<Tormer
with meotivs .1i1._ ane Ay he peaddly differantinted
fran-all oker cl.'mu by the elfeet ¢f o drug sungd
et roginren oo d4 B ealeion excretion, {4} The
ptrave i s calicium load, test muy be the moat
valuable wed in differen i ing edtly hyperpirgiliy-
paiclisn from the other calealvus dizedses, [8) When
contidered a1 4 separule wioup, pelients with
papidly recuctent or bitareral wein iry calowlosiy
have a much increade lnewdenced of emlacrine,
metabolic, degenerative and infectious disense,

The énly syitem of modical management of
demonsiruted effeclivesess iy prevention of regur
el wiinary calenlosis involves rigid application
of the fullpwing principlea: (1) detary calelum
pestricipen by 150 my. aay ) (3 adfuncrive pse of
calcinm  qequedtaring agenty & 03y vitamin D
control: and {4) wing acidification.

Currentstudies of uringry caleulasis indicale
cerigin rems of proguostic vilue ; (1) An overall
reewrkence rate of zhaut 9 per cent iz o be
expecied. (2) BU-H3 per ocenc of potients’ with
wrinary calenlasiv will have bot (-} episodes in o
lifetime. The remuining [3-20 pér cent have
pilutern] ar rapidly recorring diseases (3) Surgical
ittarvention increases the risk of  recurrence, (4)
Muost recorrepies aee within 3-3 vears, (5 Renal
funciigs s mat measurably-aliered aftér conserva-
tiv sagermient.  (AulhOor's Summary).

L8 ¢}

Medical and Envirenmental Prohlems in Aagri-
oultocal Aviation. C. E. BILLITNGS, I -
Aerospana Med. 34(5): S06-408. May 1363,

Certain of the kazards implicil io aetial ppli-
cation have been describod. These fall intn three
mujor sitegories.  The firsl 1y faligue, with which
ipry be included the effects of noise, vibration,
wind blust, high ambient  tempersturcs, and
dgistracting infitences, Tris beligved hat beties
rertonitl  cguipment  incorporating lightweight
comnnunCafions units would make the pilol's (osk
easier-and would thus kelp to alleviare farlgoa. A
segond hosird valgrory iu that of toxie substapces
with which the pilot iz continually in patential m
aerual conteet, There is an urgent nced for simple
gualitative screening tests which will ndicate
whethicr apprecinbie  abuorption of these toxing




M. g E e L

il or
rple
il
P

ABSIRACTS OF ALRO MEDICAL LITERATURE il

have-oscurred.  Actband cavepory is that of infor-
ma o nnd dats preventation. e ench of  Lhese
areas, resgarch und Jdovelopment effarte ane hadiy
ticeded.  Fipoliv, thage cngaged in agriculiu-al
aviatian have sn unsoel negd ot aeromedical
frdrieg and guidanee,

Agrienloral pviation 1va major luctor n this
enlntrys agbeultuenl  economy.  esiires on
npplicators, partlenlarly during periods of plunt
epidemics, are enormous.  This segmont of pape
vl mwiatpen needd and dessrves betier qupport
frovmy caviation mediwme than ot Les fles g
peoeived, 10y hoped thar Mlight surgeons and
eguipment mannfacturers will realize the poreatiul
gaing Bath to the indusiry ond to themselves o the
gobl of resenaell and development which has been
discussed. (Author s Summary b

11

The Effects of Simuolatod Altitude on Penotrat-
ing Bye Tnjures; J R DILLE, XN, L, SEW-
TOM aml 1 F, CULVER Aprospace Mad.
24 (2p: 1055 107, Febovary 1963

Trapped Intrascular Sir eX0ans10N Con chuse
ertrudeen ol the leies oF vilreous l|'1|'ul_1I?.i!! ocular
penetralivos,  Heduction in harometric pressore
witha predictable relative gas cxpuansivn (RGE)
geenrs under conditions of altituds,  Therefore,
air evacuatlon prosenis & potentidl hazard to the
patient having incraeculur rapped ail esulting
{from an acular penetvption.  Informaton obigin.
able from a knowledge of Lhe ighfcoaditions and
Gl the clinical eye examination can be related 10
the hypothetical formula Yer={RGE X ¥ 2in K K)
Npn (where YPL—valume primary loss of
incrgaculsr contents following mitial Tijuryd.
Thiz: formuela shaonld be regarded as a bhasis
for understinding  the  mechanics  anvelved,
und Bl should sérve to approximalely defing the
gxtent of the Wazard for individonl patiems.  The
precise prediction of VaL (volume of secondary
intraocular content lozs) 13 not posaible, There-
fare, the best mode  of transporialion fop indivi-
dual ecular injury patients will rezt heavily on
clinigy! judgrmgnl.

Spontansons 1ot of infraceniar contents may
aeeur for Teasons olher han eapunsion of trapped
gas under conditions of redoced  bharomelric
pregsure.. Lhis Jops 15 usually auributasle o
exlrinsic nechanical pressure, such as fronr muscls
spasm.  Thiz fact supgests that great care should
be used 1o Landling the patient; also. 1L poinls to
a logical pee for sedatinn and analgesia. (Authars”
Summury ).
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The Uie of Newly Designated Aviators as
Instructors.-), FI JOHNSON, and J, R. BERK-
SHIRE—Aerospace Med. 34 (1) :25-27 Jan.
14He3,

Traditionally, MNaval Flight Instructors have
Meen pilods. who have had ac feast one tour of duty
m the Fleel, Chocasionally, however, beceuse of
shoctages of fAect experienced personnel, newly
desigrnied Muvial Avintors bove been pssigned o
Instructor duly, Many training perionnel have

strong misgivings ahout it effect upan the guality
af tratning cccomplished. Begmomng in 1935 and
jnte=mitiently  thereafrer For Four years somc
graduaring aviators were * plowed buck " inlo
Inaliuclor joebe,

The department of Pe-chologs of the L. 8.
Mavitl Sehool of Aviution Medecing wat asied (o
qq-.n:‘:..um the eifects of such ** plowing bac. ™

e study mcluded students” performance,
students” athitudes, trainkog «eeidents nnd Suecess
in the feet

e 1 i
Bladenia® Pu -Iurrn aacd

L he cheek fhight of the students were conducted
and graded by exparienced pilods other thon (he
studenis’ regular Instructars. The reaults of che
study showed thait there v o el -dilTerdneg i
primary fight training succass of students taught
by oewly desienitied uvintors und thise  Laught by
Aeet experienced instuuctors,

Studeate’ Attitudo

It was thought that the attitude of students
towards the relatively inexperienced ** plow Back™
istrclors  would nol be g5 good as towyrd
Instruciors who were older, hod more reok and
cpuld teach wilh wuthority based on ctaal: squd-
ron experiencs. A study showsd (hat there was no
teal iffersnes 10 student actitudes becauwse of fleet
experience of their instructors,

Training Accldents

A study showed no appacent difference in
gcvident raies. 1t had previously been scen how-
pver that o * plow  back'™ Instructor whe had o
low pre-solo grade when he went through training
fad & relarively hizher prabability of encown eting
a pilor-caunsed accide=nt; it had alzo boen found
previgusly thal studends who had a low pre-sclo
pfade in training wers liable to mare accidentsin
the flest wher zrodustion; bul the suspecied
difference in accident rates amonest differcatly
{ramed swudents could not besubsiantiated.

Suacceszs in Fleat

The pecformunce of former “ plow back™
insiructors who were serving thejr first tour in the
Acet wes compared with that of several groups of
ether piluts who were nlsoserving their Grst tour,
Pilots in both fighter attack squadrons and anu-
submarine squidions were eveloated, Toe resulls
showed that the « plow hacks" compared. un-
fuvourably with ull cutegories. This was thuuehl
due 1o the fact that ao nitial assignment toa
traiming tvpe sircraft, training tvpe missons: and
duties was peor prepuraton for Tuler operational
flving and for offcer responsibility in operarional
squadrons

11 was also dizcovered that men who voluntces
o Ve ! :
red o plow Dack ' were voorer giskd in laver
awsignments than non-volantcers.
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Thefindings supgested thut. should ft ever ba
necettAry 1o usc newly  desigooted pilots an
iustructors, men should be sefectid for the assign-
mant rather than be perinitted to volunteer and
that they should be revralmed i hiok prrlurmance
wererufr, prior o fleel assigninent,

13

The Value of Ilndectrinstion Flighis in the
Sereening and Tralzing of Maval Aviatora,
Jo R BRERKSHIRR and R. AMBLER—Aero-
ppace Mod. (33) (5): 420423, May 1961

Four natructional hops were given to 196
atudeniz prior 1o their entry into naval ajr tratning.
The purpose wan 1o determine the cffects of the
Highte vpon subsequent studeot performance in
Liuining and to delermine if evaluation during
mrch Mlights could be wied 1o nugment cxisting
selection procedures.  The cvidenca was generally
favournble taward the conespt of indoctrination
Mlights, MWeduced witrition and enchancenent of
performunee were degossirated. These fNndings
were jnlerpreled with cantion, however, The
mosl sigailicant results were that certaln predic.
lont and cbservations made by ho instrugtors
bad bigh validity in predicring Jater failure and

wonld sipnificently  comwent current fclection
procedures, {(Author'z Summa vl

14

Streds Heznansen of Pllots Flyiag 6G-Hoor

Ovorwater Missione in F-100 and F.104
flreraft—V, H, MARCHBANKS, JR., I B.
HALE, and I. P, ELLIS, JR—Bernspive
Med, 34(1): 17, Jan 1963,

Poutilight urine and blood samples for pilats
fving 6-hour overwater missionz im P-100 and
F-104 gircraflt wepe emploved in an afempr 1o
appraise fiving stressas, Comparizos was made
willl w third proup of pilatt an . an oi-duty day.
Urinary dete-minations included epioephrizs,
norcpinephrine;  corticasteraids  (17—01 1C3),
sodium, potassiom, Inorzanic phosphate, ured,
uric acic, and creatinjne, Bleod doterminations
included free and conjugated hydrocorijsone snd
corticosterune  like fractions.  Flving  raised
curlicosteraid levels in plasma But oot io urine,
Levels for (he F-100 froup were higher than [or
the F-104.  Urinury cpinephiineg and moreping-
phrine values for the feing Sroups were siEniii-
cantly ahove those for the control, valu.s for the
F-104 exeeeding those for the F-100. Differcncss
in fl¥ing proups appear (o relaze to  Aircrafl
characterists,  weaiher conditions, apd f ring
experiency, Hoth flving woups showsd ';E}i._u_a
UTInACY excrelion of urea and  urie agid, but only
in the F-104 group was sodiom and potassium
exeretion elevated, Flying isdoced ao variation
M urnndry  phosphatz. Singly and collectively,
these determisations are basic o furure studies on
flight stresz. | Author's SUMMATY

15

Prolengid Homan Perdormance as 3 Funetics
ol the Work -Rust Cyecle. 0. 5. ATTAMS and
W. D. CHILFS --Anrospace Mad, 34 (2}
132-138,  Felbruery 1951

The purposc.of this study wus o Investisage
the feasibility of wiing a d=honrs-oneduty and 2-
bours-off-duty schedule in  the aperdlion ol
advanced weapon systems. Two B<52 combat-
rendy erowd were conlined for 15 aays o0 simla-
teid Advanved syitem crew comipactment and warg
tested with & batleey of 3 perfornnnee bumks und 4
pevchuphysiological meraiies. 'This paper prossn s
the requlis obtained on 4 af tha paclovunce ks
(arithemete computation, pilpen diserimination,
prabability mowitoring wnd warndng Lhis madn-
toring) und 2 of the psychophysivlogival mosgisies
{ikin resistance loveland heart role lev [
convinded that, with the proper lavel al o vy
ton, crews can wors for peclods of av loast 15
duys vsing 4 don wod 2-o0lf work-redl schedale.
{Aulbivr™s Summary)

Flight Sajuiy.

16
Fatal Airgraft Aesaidents and Dlasase af
Alrcrew. P.J, SIEVENS— Auioapace Med.

W) 450455, May (083,

A number of conclusions ariye from t(he
anatysin of this serles of cyses and feom our ax-
perisnce with pilel errar or possible pilot erear
acidenig, examples of which have hesn quoted,

a) There i3 no evidence that pre-cxisting dis-
cane in dircrew constitntes o mojor proklem
and the shnarmal conditions found are in
no geawler proportion (han wauld be CHApCE.
ted in 2 routine gurvey of non airceew
travmatic deaths of a similar aze zroup.

by With the possible exceptinn of COronay
artery discase and fally liver, no other
coadilions oceur suffleiently freguently to
merit considorarion s being mecupationak
in-arigin.

€} Some gonditions, uncommuon though thoey
may be io aircrew, are either potentislly
suddznly incapacifating, or may materially
affect the eflicicncy of 3 man’s Derformance
OF bis fasks ) these conditions can and do
cause aceidents.

d) In many Instances the diseovery of signif-
ciant discase or dizabilily will be made from
the  pilot’s medical and persoual histery:
tAuthor's Conclusion)

1T
Viaual Deficlenciss as o Canzae of Airoraft
Accidentz. A, B: GDIRNEY — Revaa. du

medicing aeronautique {Pasiz), | (41 3545,
July-Ang. 1962, In Cnglish,

No evidence was demonsteatsd that reduced
vigual acully, sstigmati=nl, wanifest hypermetro-
pia, poar accommuodation, or poor catrinsic oya
muscle balanee within the limita of the el
Royal Afr Force stundarde played o specific part
in the cousation of 4 sroup of over 2KV nircraft
accidents. (1933-1960) capecially sulectod hecause
visual factors may have had some beuring on
their causation. [Hewever, viyunl acitity of. 6112
or warse in anc or both eyes was mome than Dwics
as prevalent in the two groups ol pilol-ercor
zccidents (579 and 6.27%) than i the technical
defect accidents (2,4%). This study indicited thut
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corrective Nyving spectocles connol bo issued with
the wssumptlen thal they will be worm on all
parasionk  when 11 16 ssscntial.  Heorcscnlative

tulidey  bre  included.  (Authors’  Conclusions
o ified s,
18

Blood Group Typing for Ajroralt Accident
Inventigaticn. L. R. TAYLOR—Aoronpace
Med, 31[5) 35089, May 1961,

14 crew members of a heuvy bomber wiog
were blood typed. st minimum cost using avail-
able personnel und cquipiieal for ABD, MN and
CeDE 1y pes,

Ieliability  and internal consislency of the
typing were Feanod (0 be aceepiable,

Final vulidetion of the detniied bleod typin
awalls usedn fagmented and hurned remains o
pedple upon whom types wers previoutly deter-
minayl,

Nivision of an aircrew population into small
unlyue  groups wis salicient fo bs of marked
patential valus in adreralt gecident investigalion,
[Author's Snmimary )

L9

Survay of Aotary Wing Acsidenta—FRANE
W, KIEL, and J. M, BLUMBERG, Aerospace
Miercd, 34 (1340247, Jan 1965

Heolizopters have developed inlo o useful and
popular meany of (ransporviation since Dreguet
first flew one §5 years ago. Nowsdoys there are
gver 5,000 helicoplers w service under Usnited
States registralion,

-Ag the number of aircraft hus increased, famali-
tigs iye wecurred, bul et in direct proportion.
Anappmient downswing in Taialitics is seen in the
threée services, ulthoueh 1he Chicago alr-taxi
crash tajzed the eivillan rate for 1960,

Investicslion of helivopler accidents is being
actively pursued by the three military services engd
the Civil Aeronautics Bourd, all of which have
wail-kept records. Autopsy examination of vic-
tims and oxicology tests are beiog used more in
recanl vears by the services.

Of 245 helicopter accidentz invelving af least
I fatalily, be most commou [vpe was found 1o be
the inflight erazh to the ground (typically open
land), with wealher being & iminor faclor.  Lisuaiiy
tho aireraft was largely or totally destroyed, and
{here was ofien a firg on impaet.

hMechanical feilure was the leading canse aof
theae zecidents, dccaunting formearly one-third.
Striking an unscen obstacie (Irpically high tension
wires or telephong wirss) was thesscond most
counen cawse, where the cause was delermmed.
Dizorientation due to bad weather was third ino
mmporlance as gocauzative factor. The oumber ol
persuns  wulking gnle rolors has decreased in
recent years, as lhelicopters have become & mose
lamiling sight, Pre-cxisting disease acule coronnry
insuflicignicy-was responsible for enly nre aceident

Curdiovascular  Ivtbsl injunes—rupluiss of
Beart andd aorta mainhy—have bean nearly as com.
mun ke lethal head injury,  As belmets scem lo

offer protection (o the head, perhaps attention
should neal be turned to the proventivn of injury
to ihe heirt and great wesscls.  Burns, lacera-
tions, und drowoing still claim gquite W few
victims,

Future developmenta in the held of prorecting
helicopter eccupants in accldents must be along
the Hoes of safer and stronger helicopters.  Flee-
tion teate do nol scem (o Do the anawer, bul on
ewphnsis on parachute batlouts mighl be warth.
while. (Author’s summary)

20
Holicoptior Vareus Fixed Wing Crash Injutles-

ANTHONY A. BEZREH, Aarcspace Med.
34(1 = Li=14, Jao. 1963,

This paper compares crash Injuries experiens
ced inthe U8, Army in lght slow f(iked wing
aircratt and higlicapters.,

The incidence of non faral injurivs wos Lwice
as great in rotatary wing svialors as o fixed wing
svittors—suggesting that rotatory wing sccidenis
are moge hkely to produce non futel lojurios than
fixed wing accidents,

In the severity, type and location of injurias
there was very little differcoce batwean 1I:E1¢ Lwa
types.  Pure decelortive farces sccounted [or oily
G0% of all tranmatis agents, of these 70%, invol-
vad the spiosl column, Cansldered separalely
6455 of all the fixed wing decsierutive mjuries, and
767, of the rotatory decelerative injuries involved
the spinal colump, Largé vertical forceg caused
75%, of the rotatory wing sginal and 447%, of fixed
wing spinul cojumn imjuaies.

Post crash fire ocurred anly in 5.7% ol all wmajor
acoidente: this accountod For 637, ol rotatory Wwing
fatalities opd 35% of fixed wing famlitics, Past
crash fises in both types of atrerall originated wien
fuel from ruptered fuel celle 2pd lines reached an
igmition source, This snggesi that a crash worthy
foel svstem should bea priority it2m in the 1.!::31311
of light aircraft. Arnalysis of the head lnjuries
revealed signifizant dutz, Aniong perionnel not
weanng helmets thers wers 145 serious head injuries
and 58 Tatal Bead injuries—ocenrrence of head
jnjuries was slightly morc amaongst rotalory wing
personnsl not wearing helmels. Bul thers were
twice &3 many fatul bead injucizs amongst Oxed
wing personnsl not wearing helmsis.  Amorng
personncl who werecrash bzlmets thers were 23
soripus head fnjuriss and 3 fatal heed njuries, all
the Jstter ocourred 1o rotatory wing users. Of the
22 cazse whercin the helmer wes dislodged on
impact 21 oocurred amongy rotalory wing awvialors.
Tt it probable thal the larger rotatie sl zcoclera-
tions in rotatory wing crashds may explain this,

Environmental Physiology.
=1 ALTITUDE

Pazlormance Tosts of a2 Passengsr Uzygen
Srutom Designed for Altitndes te 44,000
Feet. F. C. THIEDE, J, W. RAEKE and W R,
SANTSCHI Acroszace Med. 34 ¢3): 20U-
213, March 1963.

A testiog program wias Cirrisd ont to qualily
the oxveen system of thes commercial version ol
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the T-39 airplane for FAA certification at altite-
des up 1o 45,06 feer, Twinty altitadd-unindoct-
Fnated subijecls were Cécompiesiod from 8000 1o
5,000 feer in 10 seconds 10 atefss the abiliny of
Daive pasdsengets o don their axpgen minsks cifec-
tively fallowing a cabin depressurizntion and the
performance of the oxygon syiem. Four sddi-
tional unteained subjects were taken from ground
level 1o 45.000 feet 1o evaliaie vieady-state perfor
mnnce of (he passenger oayuen svstem up 1o maxi-
mum altiiude, and toa rained alriiede-indactri-
nated sulyecis were exposed to nepid decompoe-
sion from BOOO to 45,000 feat.

Results indic wed that the pe:formance of the
eXypan syslem wus suficient 1o mmnisin individu-
wla free from hyposic symptoms for at least 5
minutes fullowing riptd  decompression to 35,000
feet with rewpirntory adequiey also mail<facronly
mainthined hroughout the descent from 35,000
fect to (Iy-back abutude oy the mte of 2000 feet
per nnnute, Untrained zubjects, for the most
part, seemed  guile capable of donpiug theic
magks wilnin the 30 o A0 seconds of  wseful cons-
ciousnese  Lims wvailabls st this slulude, The
datn obigined from aicady-stame flights to 45 0040
feat and ihe 5000 1o 45,060 foor decompression
Indicated that the systcius provided ndeguate pro-
fection for subjects up to ‘? minutes At the 45000
feat T-39 altitude ceiling, The concept of o maxt-
mum of § mm. Hg positive préssure 3t 45000 fect
from & regulotor supplyving Iwo pUsICHESES Wils
vulidated. (Authors' sumniaey)

22

Cardioreapisaiory Functioning In-Flight, JLA.
ROMAN-Alrospace Med, 34 (4} & 322-336,
April 1953,

I Systolic and disstolic blood pressures oo
thres pilots in-light in kigh pocformance
single engine jel mircrafl o the cowss of
cross-country Aighis were above cl]n@:a.].
aorms; in the absencs of physical exercss;
linsnr aceeleration other than | G, or by
poxia, The wvalacs obizincd (sysielic 130-
200 nyn. Hg. diastelic 30-140 mm. Hg)
confirm isolated resuliz obrained by othce
investicators previoosly., Becapse of the
small rumber of pilots sampled, the datg
oblammed cannot be consideryd a5 norms for
2 larger pilot populaion,

2 The blood pressures obiainsd correlate
well with the pilot’s estimateof the difficaly
al the task 8t hand,

3 Higk blood pressures zge freguently seen
in the face of normal or near normal pulee
and reapiratory ratey.

4 Hearl cate. respiratory rate 2od blood pres-
gure responses were highly reproducible in
similar ju-Might sitvations in the same indi-
vidugrl. Substantial diffcrences 10 responsc
ure upparent beiween differsal individuals.

5 Bvaluation of in-flight heart rite responge
of & subject has mcaning only when refated
{0 boselme hearl rate values for that indivi-
dual. It is not yet apparent whether the

sume will hold true for blond pressure an
redpication redponse Lo the n-Hight coviran s
ment.

& From the data presently avatlahle, it appe.
ars vhat sinus wehyesrdia s the made coms
maon and the only slgnifcant BOG Gnelloe
deen mopalurly in o the m-thight situation.
{Author's Concluiions)

23

Aouto Palmonary Qodomn of Allitede s Qlind
cal and Phyalelagle Ohbesrvations. [ L.
FRED, A, M. SCHMILT, T. BATES ond
H. H. HECHT-=Clraulation, 2506]: 938917,
June 1962,

Three sepuriwte ephiodes of woule pultisobry
pedema are described that daveloped in two other-
wite ealthy individunls during hewvy exerlion al
high altitudes. Tatalled physical eximination
and laboratosy studies failed 1o demonsrals puls
mofary ipfection o carding divanse,  Dats obtain-
ed by cardine  catheterization during one of these
episndes revealed elovation of vhe pulmoiary ni-
ey pressure and nnnrﬂur left atrial pressure. This
syndrome appears to be the consggquences of pul-
moniry varcular ohsicuction distal (o the eapil-
lary bed, presumably in the pulmonary veins. 1
i Broughl abeat by éxposice of  wosceptible
individumls to high altitudss, and is 1:-:\~m|1lu=tl:l;I
reversad by gsygen administeation.  (Authors
summary).

wd

Blood Volume Changesin Dogs Exposad to
Altitude. D. W. BADGER und N.PACE—
Phystologist, 543} M. Aug. |9632

Changes inred cell mass, plasma and total
blood walumes were comparsd in intagt and
splensctomieed dogs sojourning at 12470 fea
abtitade.  Similar measarements were: made in
splenectiomized dogs, whose aortic nnd caroll
chemoreceptors had bean ablated {glomectamizzd)
te provent respirmtory mesponse fo hypoxin. Al
groinps showsd indreased red cell mass. The
intact and splensetomiz.d dogs rewched 145% of
seu level values, the Iatter more stowly, The
glomectomirad—zplenasctomized dogs incragsed 1o
250 ., hemutoeril values as high as 867, ‘being
obssrved.  Plasma volaome decreased withm s
fow days in all groupy, the Intzet dogs M1 to DO
of s=a leval and rétiirned by ot days, the splenea-
tentized desreaged to 7O add recovercd by 240
days, while the glomestomized decreased to SO%,
and had not recovarad by 30 days.  The erythro-
poictic Tesponse to hﬁ'pun:u iy slow in splenee-
tomized dogs, althoogh thesame degree ol ipcn:.‘iﬁn
im red cell mass as in intnot dogy ogoury sventually.
On theother hoid; tha glemectomized—splense-
tnmired dogs showed a far greater erythropoietic
responae to hypoxia than the other groups. It is
apparent that the chemoreceptors are not necded
for the erythropeietic teaponse,  but Wbt the
splecn miay play a rola in erythropaiests.  Furtler,
in the ahsanco of hypoxic hypervenulation medin-
ted by Lhe glomi, the eryfhropoletic maponse is
enhanced, with ar without the prescnce of the
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splecn. Fioully the sarly decrease in plasma velume
mimy be accounted for, at least in purl, by aziiva-
tion of left atrial stretch receploss by hypovia—
induced inereacsed pulmonary VENOus  PrEssure,
wilh resuliant decredse in ADH  seerction.
{Authars™ noslracth

2B

The Elfeot of Mederale Altitude on Exorciso
C. B. NILLINGS, P K, JOHNSON, G. N.
HOOYER, and D. K. MATHEWE—Phyain-
logint, 533 107, Aug. 1962

This report deseribes controlled studies 1o an
altitude  ehamber at 720,620, and 320 mo. M
barometric pressures U1, 500, 5,500 and 10,200 Faar
pressure altitudes).  Eleven male athletes parfor-
taed fld work (4 times the resting oxygen up-
take} twive at ench nititude under Edr.numlf condi-
tions. The experiment was carried out ander
double Blind  precautions, Expired air samples
weare collecied 3 ventilation, oxygen uptake and
curbon dioxide oufput Were determined. 11 was
found thal the excous oxygen cost of this mild
work wat not significantly ingreased at either 52
pr 520 mm, He compared  with 720 mm, He
Minute ventilation during cxercise, howsver:
increased ineresnentally pund significantly us
haromeiric pressere was reduced.  Inereases in
respiratory frequency 2t altatude may explain why
no significant dilference was obscrved in Tapira-
tory exchange rulios with ingreasing altitude. This
study and others in the literature suggcst that
“ time—dose "’ relationship exisis lsor arobiz
muscnlar work performed breathing ambig il air
at pressure altitudes as low as 5,500 foet, (Aunthors'
abstract).

28

Phyriclogical and Madieal Aspects of the
Himalayan Scientlfic and Mountaineordng

Expedition, 1960— 61. L. G. G E. MPUGH —
Brit. Mesd, Jour. Ne, 5305: 621—627. Sept,
8, 1962

Physiological investigations were conducted
aver & period of five months ina prefabricated
{aboratory situated at 12,008 f1. during an ﬂ'[t-;mgi
ted pscent of ML Makalu (27, 700 fr.). Al 24H
fi. the maximum exygen intake was found to be
1-4 litre per minule, ventilation 115 litres/minui=,
and heart rale 135 bBeais/minute. Haldane end-
expiratory gas samples taken al rest at 25,700 ft.
shoved an average oxygen lension of 33 mm. Hg.
and carbon dioxide tengion of 14 mm- 11§, Arterial
oxygen saturalion less than 507, was obszrved
during periods of two 10 three minuiet! meximum
exercice at 14,000 ft., the average resliog value
being &7°/.. The parly appeared o acclimaine
well to 19000 fl,, and card-gorting and other
ps‘:.rcholngicul tests revealed no evidenoce of mental
impiirment. However, all members of tho parly
continued to lose weight, Newcomers on Mt
Makalu, afier Four {0 six weeka' acclimatiz ifion
wee fitter and more active tbon men who winar-
ed at 19,000 [t. On Mt Makalu coses occirred
of cerebial thrombosis,  pulmonary iofarciion;
aente pulmoenary ecdemi, preumonio and (rost-
hite. The ascent was made without oxyg:n

equipment, kit axygen was available for medical

tteatment. (From the author's summary).

27

Alvaoiar Gas Composition at 21000 te 25000
B {0400 — 7810 M), M. B GILL, . 8.
MILLEDGE, [..G.C.E. PUCGH, and J. B, WEST
—JTour, Physiol (London), 163 (3): 3T3—377.
Dot 1962,

Puring  the recent Himulayan expadition
alvealar gax samples were collected by the Hal-
dunc—FPriestley technigue at altitudes ol 21,000 1.
6400 m)., 24400 fr. (7 W0 m)  and 25700 ft.
(7830 m) where the barometric presaurcy Wele
144,300, ond 788 mm. Hg. respectively. Themean
alvealar carbon dioxide tensions at the threo alti-
tudes were 2007, 15°8 and 143, min. H. reipec-
tively ; the mein alveolar oxygen tznsions werd
3k.1, 33.7 ond 52.8 mm. Hg, reapectively. By
plotting the alvealar gas points on an 0y,
dizgram, ilis shown that they liz between the
lines Jdrawn Ly Raho and Otis {1949) giving thg
alven ar gas compositions of men aculely cxpose
to low pressures and of men acclimatized to
high altitudes. These results are canslstent with
the altitude history OF the subjects; and agree well
with the curve predicted [rom data previously
callected on Mount Everest, (Authors® abstract)

28

Blood PCO; and Brain Oxygenation at He-
duced Ambient Pressure, E. C PIERCE,
¢ ]. LAMARERTSEN, M. I STROMNG, 8. C.
ALEXANDER and D. STEELE—Jour. Appli-
ad Physiol., 17(f): BI9- 0%, Mov. 1962

Hyperventilation during breathing of 1007
oxyzen elevales the exygen tension (PO2) of
alveaglor gas by the same amount that it lowera its
carbon diotide tension (PCO4). Since the develop-
ment of arlerial hypocapnia canses corebral vaso-
constriction, brain  oXygenation s drastically
decreased even whils arterial oxygenation is imp-
raved by hyperventilution. Adminizrration of 30%
carbon dioxide with oxygen at an ambicn{ pret-
eire equivalent to that at 39,000 fenc alitude pre-
vented alealemia and, in spite of hrperventila-
ijon, restorsd eerchral vepout exygenation to a
luyel at least cguivalent to thai found when pure
pxvgen wia breathad at rest at the samw altitnde,
The respiratory minuts volume during administ-
1ation of carbon dioxide with oxygen wis greater
{hun when oxygen mlone was breathed at reduced
ambient pressore, Sincs peither arterial PO, not
cerchbral venous PCO; values differed in thete two
experimental situations, the tesplratory stimulation
may represent the guantitative demonstration ‘in
min of a respiretory effect of carbon digxide me-
diated by arterial chemopreceptor activation and
untelated to cosnge in the level of central chemical
stimulus. (Authors’ abatract).

29

P;ricine Nucleotide Oxidases and Transhy-
drogoaase io Acclimatization to High Altl-
‘. de. B. REYNAFARJE - Inst. of Andean Bio-
ogy and Facalty of Medicine, Lima, Peru {Cont-
ract AF 41 (657)-249): issued by School of Atro-
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space Medivine, Brooks Air Force Bave, Tox,
(Praject Mo. 7758, Task No, 39581). Technical
Documentary Meport Mo, SAM-TDR-62-88, Mav,
1962, i 6p. Unclassified

Activity of pyridine nucteolide oxidases and
transhydrogenase has been examined In heart,
Liver, and reclus [eniorls muscie of guinea pige
uative of gsa level and high alvitude. There was
an enhanced, reduced form of diphosphopyridine
nucleatids oxidase [DPNH-oxidase) and trinchy-
droygenase gelilvity in-heurt sod muscie from ant-
mnls adapred to ﬁu’gh altitude, The higher actl-
vity in muscle at altitude was due =solely (o ins
crense o ratio of red (o white portions, Both
groups thowed the pigmented portion twice a2s
getive ua the white one. In  lver, neither Lhe
DPNH-oxidage sysiem nor the rranshydrogenase
was signifcantly changed in their a¢livily ona
fresh -weight hasis. Meverthelewss, the 1DPNH-
oxidase was higher ut altitude when  the petivily
wis eapressed par gram of niirogen. The reduced
form of (riphosphopyridine nucleotide oxidase
oetivity was not apprecinbly changed in any ol the
tiasue.. Tt Iz concluded that adaptstion to high
altitude e aszociated with apparent ¢hanges in (he
magnitude of the electron tansport pathway, Tn-
creased activily in skeletal muosele s p abably rela-
ted to the rissue pigment content, (Author's Abs-
trace),

20

Hormonal Factors In the Rat's
Altituda, D, A Do BIAS-Amer,
siol., 203 (5) - A13-B20, Nov, 1962,

The survival period of adrenalectamized rats,
which -are less tuleraul thes pormal rats tore-
duced barometric preszure [equivaleat to aliitpde
of 27,800 fect], can be eatended when the ani-
mals are pretredtsd with adeéquate amounts of
cortisol. Pretrestment of sdrenaleciemized ani-
mals with somatorropin (0.5 mg. 100z body
wi.) did oot have any significant eéfect on tole.
rance to eimulated altitode byt when scmaloiropin
was edministered simulitaneously with a sul‘snffgc-
tive dose of corljisol, lolerance to aliwde was
significantly inereazed. Thyreidectomy did nat
have'a beneficial effect oo survival of adrenzlicno-
mized animals, but pretréatment of adrenaleciomi-
zed thyroideclomized rats with 3 mg. cortisel,
which is inadequate to pratest the adrenalectoni-
zed apimal against exposure to simulawed alti-
tude, significantly incrensed survival raty. A possi-
ble mechanism wherchy lesser amonnts of corrisal
are effective in profonging survival of thyrodecto-
mized-adrenalectomized ram exposed o low
barometric pressure may be g decresse in cata-
bolism of the steroid in hypothyroid auimals.
{(Author’s absiruct).

al

Effects of Hypoxia aod Hypercapnia on Gast-
ric Acid Secretion in Man. A. NAITOYE
and 5. M. TENKEY.Gastroenterology, 43{2)
181-188. Aug. 1962,

'Fhe separate apd miteracling effects of alveo-
lar carbon  dioxide and pxygen leasions on gastiic

Toleranca ta
Jour, Fhy-

acid zecrotion were studicd in normal humans ex-
posed o a variely of gas mixtures ot seu level and
at high altitude (14,246 feet). Post-test menl acld
sperelion wus, o generuls direelly reluted to al-
vealar carbon  dioside tension. Morteover, Lhe
smount of scid secreted at any given carbon
dioxide tesion wae found 1o iucreass pd Lhe de-
campunying oxygen tension decrensed. However,
clevation ol curbon dioxide lension was shown
ot ta affect facting seceetion v man. 1tis coooly-
ded thut changes i carbon dioxide and oxygen
temaions can agnillcantly modify  an existing stote
of auid secretion, but thuat this cunnat be univer-
sally demonstcated in all types of s¢eretory sludi-
gs Lhe possible role plaved by chanpes In gastric
blood flow in deteronning the gustric sccretory
roaponies i3 discussed (Authors sommary ).

32

Effect of Altitucde an Formation ¢} Udnary
Bladder Caloull in Male Rate: A T.K, 00
KETT - Avrospace Med, 34+ (2): (08110,
February 1963,

_ A methed for the formation of vesical calenli
in nidle rols atsimulaled  altitde is presented,

Weight af urinary bladder caleuli formed
tx;:rtnmentnllim male rats at low barometric
pressure  without hypoxia (18,000 fecct) i3 not
significantly greater than calcnli formed experi-
mentaily in ra at ground level.

_ I'he significance of dehydrition ruther than
altitods in flying personnel 13 mentioned.

The possibility of urioary culeuli as a resolt of
extended spuce llight must await studies performed
under altitude and prolonged weightless congdi-
topns, (Author's summary),

13

Sindies oo Bubbles in Human Seraum Undar
Increased and Decreased Atmospheric Preg-
gures. V.M. DOWMNEY, T. W. WORLEY Ir.,
R. HACEWORTH and J.L. SHITLEY—Aeara-
gpace Med, 34 (2) 7 [16-118 Febroary 1963,

These simple experiments showed that  gay
evelved from solution when serum was subjected
to reduced atmospheric preasures 18ss than 380mm.
of mercury (equivalent to an sllitude of 18,000
fescty. The longer the serum remaimed gt
altituda *', the larger the bubbles becamea,  When
the serum was returned to ane atmosphere, the
bubbles decreased in size, bt ey did mat diy-
appear. When the pressure in the chamber was
increased to the pressure of five atmosphetes; the
bubblas rapidly decreazed Furtlier in size; and
some were climipated,  Continued pressure at
five atmospheres for a2 prolonged period of time
finully forced sll tho gas back into solution.

{Authors’ summary)
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i4

The ure of Overcompressrion In the Trantmant
of Dvapmprossion Slokoooe. ¥V M, DMIWNEY
— Aprcapoce Med. 34 No. (1) 2820 Jan. 1963,

The overcompression lrestment for decoms
pression sickness in avistors has bBean described,
Overcompression bus been used for muny years in
the treatment of the same dicense in divers. It
has now besn uved successlully in two aviators,
It i the only specific treatment avuilable for
decomprogsion slekness. e general adoption in
serions coses of decompression sickness m recom-
manded, particularly in nenrocirculatory collapse,
We musl conlinue 10 Lreut shock uwnd correct
carebral hypoxia with oxveen fohalation, bul
these treatments should be considered as adjuncis
o ovarcompression in serious cases, Mild coses
will not require overcompression the vsual aymp-
toanalie entenls will sulfice,

Authors Summary)
35

Convulbive Synoope Tnduced hy the Webes
Manocenvra, RO, DUVOISIN. Arah Won rol,,
TL3) 2 219-216, Sepl. 1962,

Reaponses oy the Weber or Vales va monosevre
{atrainine sepaingd g closed gloltis 83 long &% possi-
ble) wers abserved in 200 malés of military ame
and moenitored with simulianeous electroencenhal-
veraplic and  eléctiocardibgraphic recordines.
Sixty-pne succumbed in svncopal episndes which
wers aorompanizd by a poogressive slowing of the
EEG cplminating in exireme cases fn electrical
stlence.  Copvolsive phenomeny supervended an
54 occasions.  These were distinetlive in churacler
and posscssed [caturcs which rendar it difficolt o
view them merely as epifeptic seizures trigpered by
ancxig. I'he convulsive movements and the EEG
patterns resembled those desweribed for vonvalsive
syncope secondary 1o a2 reflex cardiac aswvsinle,
and to phenomena observed in men subjocied
hypoxia in a law-pressure chamber.

(Auihor’s summary, modificd)

i

Factors Affecting Tolerance to Cooling of the
Fingers (Abatract), CF EAGA N -Fhysiologist
503 133 Ang. 1962

The responses 1o finger cooling in 0.0vC
witler fof 10 minutes amd inai &t 209 fg —25¢
C. (with moderate aic mavement! for 30 minaptes,
or until ingecs cooled o —5Y O were compared
in 3 groups of sukjecis.  The groups consisted of ¢
six control subjects who were on the Iaboratary
gtaff | four Eskimes who normally jived v nor-
thern Alasks but who had lived in & tomperate
climate on an ardigary mixed diei for vile months
previons to the tests ; &ix mountaineers who kad
undergone rigors of daily oold exposure of the
extremiries for 45 days in the course of an asceat
of Mt. McKinley: Subjcots with higher basal
metabolic rates tended to maintain higher awver-
uge lingers tcmperaturcs during both water and

air cooling. Physical Atness scores were in the
arder : mouniaioeers=Eskimos bcontrols,  Tlers
wila no correlation between level of phyaical fit-
ness and resistance o lnger cooling, The most
marked differences bBetweon Lhe groups wera In
the air couling tests. The flagers.of all the control
subjects conled 1o - 30 Co before the end of (he
test (averuge 22 minutea), All of the Erkimos
withstood 30 minutes of cooling. Three of the
mouniuineers who had not sullered cold injury
lastadd 30 minutes with thelr Anpers alL lower
fuverage 150 C.), and heoce morc econonical,
teniperatures thun those of the Fskimos (uverage
220 ) (From the nuthor's abstract),
47
Mannal Perlormanao Duting Cold Exposure an
a Function of Practice Level and the Tharmal
Conditione of Truining., K. E. CLARK and
C.E. JONES—Jour, Appliad Peyahol,, 45 (4) :
276-280 Aug. 1962,

Three groups of 10 subjects ench were given
varled theérmal cxperience (warm or cold hands)
during the weeks of tridnmg on g standard manoal
task, The results were as follows @ (o) one duy
of cold-hand rraining significantly reduced the sfzs
of a manual decrement usually associated will
cokd expoture, bul continued cold experience did
nol; (b) skill lavel an the t2sk per se did not
interact with the cold-induced performance decre-
menty, gnd (e) the thermal conditions sssocinted
with performance on the task appeared to become
part af the srimulus complex cliciting correct
manual responzes when these thermal conditions
were maininined for o lurge oumber of trials, i.e.,
the subjeers learned not merely (o petform oo Lhe
tazk, but 1o perfonn with warm, or cold, hands
s;;ccllu:aiiy. {Authors' summary)

5

Efiect ot Sevare Cald Sttasn on the Mitrogen
Balines of Men Undar Diffsrent Distary
Conditions., B ISSEKUTZE, K, RODAH, and
WO BIRKHEAD — Tour. Mutrition, 78 (2]
1R9-197. 0t 1962,

_ Four groups of healthy youne men consumed

for [f-duy pericds ai gan ambignt tamperature of

22% &1 0000 calories (Call), lncluding 72 g, of

protem (disl T5; 3 000 Cal., 4 g.of pratein 1diet 2i;

1,500 Cal, 32 ¢ of protejn {dicl 3% sod 1,500

Cul., & g protcin (dist 4}, respestively, Dists 2 and

4 cansed 2 marked loss. and dict 3 2 moderate loss

of body nitrogen. Changivg to diet | during the

follow-up period caysed in every case a marked
prositive balance The metabolic response o lhese
four diets way investigated in nine nude subjects
living for three to nine davs.ol an ambieot om=
pereture of 59 O, This cold stress induced almoat
constant shivering and a resting metsbolie tule
about twice the basal matabolic rate IRMR),

necative nitrogen nilance way phseoved wilh dict

1, and the nitrogen loss characteristic for diets 2,

3 and 4 at 229C. was markedly increazed at §7C.

Afier changing to diet land a room (cmperature

of 22°C, durimg. the follow-up periad, during

which tima tha AMR was oormal, the pegative
nitrogen balence porsisted For four o six days,
despite an |8-fold increase of Lhe prolein intake
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in cese of dicts 2and 4). 3t is suggested thal an
nereased activity of the thyraid or the adreral
cortex, or hoth, may be rosponsible for this after-
eflect of cold caposure, (Authors® summury)

9

The Effect of Work In Cool and Hol Conditions
on Pulno Rato and Body Tomporaturo, O, G,
EDHOLM, ) M. ADAM, and R. H. FOX —
Ergonomics (London), 3 (4): $45: 556, Ocl.1962

Subjecis performed work daily Tor four hours
in ool condilivns for iwo weeks, and then on
one day in a hot environment, Thereafier, Loth
groups continued the daily work, one in hot
copditions, the other in cold, for a period of 12
days. 'The energy expenditure did not change
throughout the experiment. In the cool environ-
ment, afier apErnrimu:!y one week, post-wark
pulie rate and body lempersture remained reols-
tively constant, and so0 were the pulse rate and
body lemperalure increments during work. On
first exposure to heal, post-work body temperature
end pulse rote were greater thun in the cool con-
ditions. All parameters decreased with esch
suecestive day of work in the hest, but past-wark
fu]ﬂ: rote and body temperature did not reech the
evels mitained in cool conditions. Post-work
pulse rate gud body temperafure are linearly
relatad and a zorrection can be made to the pulse
rate by sublrocting 27 beats per 1°C. for the rise
of body temperature above 37°C. The valee abtak
ncd iz approximetcly cqual to the posi-work pulse
rate observed in cool conditions.  Assessing
eneryy cxpendilure [rom post-work pulse rate ar
body temperature or their inoremenis during work
in the heat may be mizleading, a3 the resole
depend upon the degree of acclimatization. Ifa
correction iz made for the level body temperature,
an approxitiate measuee of epergy eapendiluro
can be made irrespective of the state of acelimati-
zation, (From the autbors” summary).

40

Heat Exchanges of Men Durlng Caloric Hestrl-
ctioninthe Cold. B.F, TAMFPIETRO and D_E,
BASS — Jowr. Applisd Physicl, 17 (6) 1 947940
Nov. 1962,

The ability of men to maintain thermal balan-
ce during continuous cold exposurc (14 days at
15.6" C,, sedentary while nude} was assessed under
four regimens of caloric intake: (a) adeguate,
2,800 kcal.'day: (b) moderate restriction, i,
sufficient to maintain weight in a warm environ-
meni bul withoul the added calories {o support
shivering, 2,600 keal./day ; (¢} marked restriction,
G0 keal. jday ; god (d) cﬁm{:l:lﬁ:narvutiﬂﬂ.ﬂkﬂl.ﬁ
day. Respective weight losses for b, ¢ and d
were 1.6, 3.2, 12.2% body weight. ‘With 6 and
0 keal./day there was an impaired ability to mmain-
tain rccigl temperature ; wnder thesé conditions
the men exhibited rectal 1emperatures 0.7°C.
lower than when they were on adaquate or nearly
gdequale caloric inlake. The mon on compleie
starvation had the lowest heat production of all
g‘mups during later duys in the cold | howeéver, the

ala wers too variahle o demoostrate a close
Jolationship between dopressed core temperature

and decreased heat production. Il i3 coneluded
thut moarked restriction of calories [s associated
with depressed core temperatures during prolonged
cold exposure, due in part o absonce of specific
dypamic agtion. (Authors’ abatract)

41

Ellect of Bome Pharmanalogio Agents an Cold
Toloranao af Dega, C.M. BLAT L E1S — Amer,
Jouwr, Physiol., 203 (5) 1 B2u-8333, Nov, 1962,

Eight unponesthetizad, shaved dogs were
studied in 32 experiments for their thermal and
metabalic responses o 90 minuiés of exposure
69 C, during petipleral vasoconstriction (Melurg-
minal bitartrare, 0.3 mg'kg), peripheral vasadila-
tation (trimethaphan campharsulfonate, 10 mp/
kg), and increased heat production (2, 3= dinitra-
pfu:nul (BMNP), 2.9 megkg). In the cold, the
temperatures of the metaramingl — viseconsirics
ted dogs fell more rapidly and lower than tempe-
ratures of controls, whereas the tempernlures of
the trimethaphuan-vasodiluied dogs decreased more
slowly but ulyo fell lower than thase of conlrols |
DNP retarded the temperature fall of these
hypermelubolic dogs o the cold, hut did nol
ui'-:-:l its degree, The vasadilating drug Jdelayed
the onset of shivering, wherens DNP hastened it;
shivering in the vasoconsiricted dogs beguu wt a
time not significantly different from that of con-
trolse  (From (he author's abstracts),

42

Effsct of Ventllating Air Flow on Human Water
Requirements, B.F, WFLCH, R.G. CUTLER,
I.E, HERLOCIIER, J.)J. HARGREAVES, F,
ULVEDAL, E, G, SHAW, G, B, SMITH, H. 1.
McMANN and 1. BELL — derospace Med,
34 (%) : 383-388.  Mauy 1963,

Thess preliminary data  indicute that the
wearing of ventilated pressure garments, 2ither
partially-donned or fullv.donned, hes o maorked,
increasing effect on water requirements.  This in-
creuse is influeneed by suit inlet air remperdure
and hy the environmental conditions surrounding
the suit-man combinstiou. Watér requirementy
while the pressure suit was worn conlituously
averaged 1196 co/maniday with an inletalr tempe-
rature of 60.6¢ F. The partislly-donoed type
garment was reasonably well lodesuled by the teat
subjects, a5 well g the fully-donned mode. ~ Fro-
lenged (3 days) ecntinuous weur of the suits d:g.—
tatcs the peed for geod ventilation and gond skin
hygisne. Heat loss from the body via cveporalive
cooling was greater than in the shirt-sleeve ™
eovironment, but still did nor assume & dominant
rale in maintaining thermal oo libriun.

{Authars” Summary)
43

Physiological Hesponses of the Astronaut.
E., P. MCCUTCHEDON, . A. BERRY, G.F,
EELLY, R.M. RAPP and R. HACKWORTH—
In: Results of the seeond United States manned
orbital space flight, May 24, 1962, p. 54-62.
Washington D, C.: Navieno! Aveniautlcs amd
Space Adminisiration, 1962,  Unclagsilied,

All flight résponses in the MA-T missien of
M. 5. Carpeoter, May 24, 1962, provided an
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appreciable extension (o the observation of mau’s
physiological responses 10 space flight (accelera-
Liens, weighllessness, artificial enviranment, ele.),
and were consldered to be within acceptable phy-
giologival ranges.  Specifieally, the  heurtsrate
rasponse (0 nominul excrcive demontirated o
a remctive cardiovascular systemi.  An aberrant
electromrdiographic (ECG tracing recarded dye-
ing re-entry nossibly  resulled from  incressed
pespiralory ulfort associated with cantinoed speech
during maxinium acceleration.  No  disturhing
body  sensutions were reporied as n result of
weightless flight,  Astrovuut Curpenter felt tha
all body functions were normal  Sulid food could
be sucecss{ully consumed in {light but precautions
mukt be 1aken to provenst o uwmbhng. The rexpira-
tion rade sensor provided pood pre-launch but
minimal in=flight coverape HBeeuuse of erraric
wmplilicr behaviour, the rectal temperature ther-
mistor gave incorrect values for approximately 173
of the ight.  In<light blood pressure could nor
be dnterpreted,  Joeluded ore tabolated data from
clinical examination, hio-instwpentation, and
subjective im=flight obscrvations.  [Auilor's swume

mary modifigf A VITIONAL STRESS

44

The Physiclogical Limitailons of Perlormance
During Accelerstion. H, A SMEDAL, T. A.
ROGERSY, T. I, DUANE, G. R. HOLDEN
and I, ROSMITH—Avrospace Med. 34 (1):
48-55. Jan. 1963

We find that ghveolar ventilation and arteriu)
haemoglobin saturstion are severelv diminiched
during EBl (eve bulls inpaccelcration, aud that
L tatter decrement s prosressive  Thers is alea
indircet evidence that diminizhed vepous relurp
copiributes ta the progressive hypoxia and hyper-
capnia, Thedyspnoea reported by mosl pilois
under EBI aceelerution ¢an be ascoumted for fo
part by the hypercannia, but rhe substantind detia-
lion ©f the lungs 15 probably the chief cause of
this discomfors.

In contrast, onur meassirenenis show that under
EBO (cye ballzs out: scericration, shvenlar ventila-
tion apd arterial haemeslobin saturation are cszen-
tially normal. Furthermore, the ear pulse ampli-
tode, blood pressure, aod bearl rote datz all
suggpest that cephabe blood flow is 2t least o gopd
as lhal during EBL acieleration god almos: ser-
tainly better.

The tracking performances shown by the
pilats wider . BRO aceeleratica, however do not
show the clear cut supericority to he expected from
the pheziclogical adeaniapes described above
Performance deteriorates in both acceleration
wvectors, and yel our physiological datasuggest
that anly in EDT acceleration is (here suflicieot
cerebul bypoxa fo aceount for the dereriozation.
It would sppear, then, thal some other factor
causes the decline in performance during ERO
acceleration, and that ils effcets are formitously
rimilar to the moro obvious factors causiog the
deterforation during  EBI acceleration. It is
poszibin thar doring ERQ poieleribion, despile o
generally adeguatc cephalic blood flow, some
increase in intra-optic pressure may const 8 §iric-
tly local retinal ischaemia. This will be investiga -

ted by cinepholography of the retind during
weceleration.  Despite the greater respiratory
comforl, EBO uscceleration is, neverilicless, &
strange sensation even fur experienced test pilots,
It is likely that a subject’s tacking perfornunce
siffers becuudc becuuss a pardan of his atteution
is inevitably channeled iule concern for his res-
tratnt syilem and the unfamitiar sensations in (his
accelerarion vegtor,

We consider that the most Likely cxplunation
of the seeming discrepency, however, lies in the
flow and accuriwledion of lours on the cornea
during ERO acceleration. Tracking performunce
depends initinlly on the wvisual input, and I
vigion iz blurred by lears, the performance will
be aifveted just ag adversely as if the visual Jdeore-
ment were of 4 more simister etiology.  Thix
suyucyls that i the wavering refraction of lhe
of tha tears could be overcome by, for example,
the pilot's wearing gogales filled with a physiolo-
gically compautible fluid of apprapriate reltactiva
index, then the major advantages of EBD accele-
rution would be reflected in 2n enhanced control
facility, (Authors’ Suimmury)

45

Atelactasls Following Acceleration «+ A Study
of Cossunlity, AL 5. HYDRE, 1. PIMES and
I. 8A1TO — Aeraupace Med, 34 (20 150 — 156,
Feb, 1963,

1. Theelect on lung volumes (vital capacity,
timed vital capacity, indpiratory capacily, expira-
wory reserve. tidal volumer was determined for
varions combisations of G. vector, gas compgdi-
tion. wearing of enti-0 suit, and simulation of
restrictive aspects of ventilstion during aceelera-
1ion.

2. Following +8G= (lorward acéeleration)
for three minutes. severe decrease in vital capacity
(—30 per eent) was found only after 100 per cent
O+ was hreathed. This decrease occured prinsarily
hecanse the inspirarory capacity diminished.
Thers was no change in the post-run ‘ekxpiratory
capacity.

3. Simulation of the actelerative foree
*inading ! the chest and abdomen, a2z reproduced
by lzad-shof weoights, did not alter lung - volumes
even when 100 per cent O was hreathad.

4, Positive pressure breathing (2 wm He per
) daring + 6 G accelerations for three minutes
whilt breathing |0V per cont Os did oot prevent
anv-ofl the post-run loss of vital capacity.

5. For the condition of + 3.0 to 4+ 31.5G.
[Pos'il:iw G wedelerution of three mmutes dura-
tion, significant post-run loss of wvital copacity
occurred  enly when the anti- € suit inAation
while breathing 100 per cent O at + I G: was
without cifect on post-run lung volumes,

6. Loss of vital capacity following the condi-
tiong cited in 5 above occurred even wheno pre-rin
(control) wod post-run vital capacities were mea-
sured with the amti—CGsoit intlated to 3.0 to 3.5
p.5.0. g This infers that the post 4 3 Gz and 100
per cent Oh loss was not Timited to lung tissue
dircctly vompresscd by inflation of the anti—G
suit, but was in addition to it.
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7. - Suggested mechanisms which may be res-
onsible for these phepomens are  discussed.
Authors' summary}.

46

Ipjuries During E}gchon Seat Training., K. H.
COGPER and F. M, G, HOLMSTROM, —
Aevospane Med  34(2): 139—I141. Feb. 1963

Ejection seml indoctrination is a valuable
training exercise, Tt occasionally exacts a penalty,
usunlly in the noture of n mild to severe cocevgeul
injury. Thess injuries are generally related to
unfuvourable clastic: choracteriatics of the scut
cushions, to improper body position of the trainees
and perhaps most important, to pnusual accelera-
tive churucteristics of cortain firings. Use of a
firm, energy-abeorhing seat  cushion, carefull
allention 1o body pesiion and wse of the blowout
prteh and modified cartridge should serve to make

cjection seat 1raining a safe procedure. {Author’s

EUWUMAary )

47

Response of the Rhesus Monkey to Lataral
Impact. F, R. RORINSON, R. L, LAMIN,

W. M. WOLFF, and R. R, COERMANN—
Aerospaee Med. 34(1): 56-62. Jun. 1963

These experiments provide information re-
garding the physiological und mechanical responss
of well protecied animate systems subjected 1o
lnteral impacis.

Rhesus monkeys were subjected 1o 11 laterally
applied impacts ranged from 5 1o 75 g with pulis
durations of 70 o 27 milliseconds, respectively
Marked rezonances of the head and hip occurred
in the 30 millisecond puefse duretien range.  There
appeared to be a resonance of the chest in the
10 millisecond renge and cither another resonance
at the the shifted resonapce in the 30 millizecond
rangs. The mosl important biolegical effect of
the impacts. was the resposse of the heart o the
form of conduction abnormalities. The maximum
response occurred immediately afler the 55 g im-

acie, There were twice the number of abnorma-
ities recorded from eft lateral impact es compared
te right lateral impacts.

Radiopraphs showed no skeletal fractures,
Movement and/or dilatation of the heart was
evideni oo the side receiving the impact. Routine
hasmogram and sermm glotamic-oxalacelic transa-
minase values showed no change due to the
Im'r.lﬂ.l."fﬁ.

Froteclion provided by the individualiv ftted
body moulds s discusscd, particutarly with refe-
rence to the heart. {Authors' summany)

48

Speech During Weightleszness., ©. W, NIXON
and . E. WAGGONER - Acrospace Medical
Divigion, Aerospace Medical Research Lubs.
(6570th), Wright-Patterson Air TForce Hase,
Ohio (Project Mo, 7231, Task Ne. 723103).
Technical Documsntary Report No. MRL-
TDR-52-45, May 1962.3ii + I0p. Unclassifed

Standard specch muterials were recorded on
magnetic tape hy sight subjects (six Project Mer-

cury Agironauts who had previous zero-gravity
experience) under O g. | g, and 2 1/4 g's during
parabolic [light of KC-135 airvrafl.  Sabjects
were  also querfed  concerming  their personal
reactiony to speoch under the altered g conditions.
The recorded speech materinls were evalunted by
both subjective and ohbjective mathads, No
differences were observed wmong the responscs of
the mero-g ariented attronauts and not significant-
Iy by altered briel periods of zeto gravity, Holh
speakers and lataners indicate pood speech intelli=
gibility under weightlessness  (Fram the author's
summary and conclusions).

4%

Paynhomotor Performance Under Cenditiona
o] Wolghtlepsnean, J. B, WARD —Acrospace
Medical [division. Behavioral Scienees Lab.,
Actospace Medical Rescarch Libs,  6570th),
Wright Patterson Alr Force Base, Ohio { Project
Mo, 7184, Tuak No. 718405y, Technilzal Docu-
mentary Report Mo, MRL-TDR-62-73, June
1962, Wi+ Tp. Unelasified

Subjeors operated three different wots of
awitches as they were flown through =g trajectos
rics in & C-1318 aircraft,  Push-button, togale.
and rotary switches were each paired with o muy-
ter push-button sawitch to form the three sets vsed
(0 turn an iondicigior hght on und oll. The subjects
were instructed to parform the lask ad [asl as
posstble by aliernate actuation of the two awit-
ches of cach set.  Fach sebject also performed in
straight and level flight with each set of switches
for control data. Performance dwia, slong with
aircraft accelerative forces in three dimensions,
were recorded on high-ipegd oscillograph. Small
butstatistically significant decrements were fuund
in spead of operation of 41l three seis of switches
in the U-g eovirgnmen! in comparisen wilh per-
fermace at | g, The toggle switch zet showed
the legst deercment. The push=button switch set
waz operated most tapidly in bhoth 1-g and O-g
conditions. Authors abstracty.

30 :

Survival and Growth of Organismas During Lile
Expoaure to High Gravity, C. C. WUNDER,
L O, LUTHERER, and C, H. DOGE — dara-
space Med. 34 (1) 5—=10.Jan. 1763.

Nine diffsrent forms have been subjected by
various lzboratories lo a chronic cenirifugation,
Alterations in life span and development result.
Thess forms are the bean znd wheal seedlimgs,
fruit fiy larvee, turtles, chickens, turkeys, rats, mice
and bamsters.  In some cages, life span decreascs
and growth decelerates ; in other cases, growth is
cohanced, The natura of the response is a fune-
tion of the ficld intensity, the age, size, and biolo-
gical and physical charactecistics of the organism,
as well as other environmental factors. These ex-
perimeaty indiciale that terresirial forms of life
could live and multiply at gravitational intensities
differing from that of the Earth’s. However, thera
would undoubledly be developmental alterations
of a type which are at this time too complex to
gocurately predict.

{Author's summary
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BRADIATION
k3

Spaoo Travel: A Buggested Meothod for Pradle-
ting Humnn Responoe o Tonizing Hadiation,
L T. 0ONLAND and 5 M. MICHAELSON —
Asrospace Med. 34 (1) 62-65. JTan, 1963,

The lazards of ioniring radiation to manned
spiace travel ure reviewed. Some of the important
factors in determining biological injury tw loniz-
ing radiatlon ure discussed, and the ft!alinntzif
hetween metnbolic and recovery rate is deseribed.

11 i® sugpested thot an experiment be supported
by interested agencies whergin several specics by
of mumimals are studied uoder identical conditions
in order to define rates of pecumulation and
vepair of injury caused by ifonizing radistion as
lhese relate to species metabolic rate. Results
from the proposed study would provide infurma-
tion. allowing more detailed plunning for space
exploration uwnd military delepce.

g (Author summary)
a2

Depth of Ponetration of Salar Protons Into tha
Almoaphere snd Related Hadiation Expo
aurs in Superonic Transport. H.J SCHAEB-
FER—durospace dMed. 34 (1) 1-4, Jan, "6d.

The Right profile of supersenic transport (SST)
tentatively calls for u cruising alitude in the
65000 to BOU00 feet range. Al these alritndes
only a few per cent of the total shiglding power of
{he earth's atmosphere is left above the vehicle, It
gpems of inlerest to analyee the residual intensity
of flare produced solur proton beams =t these alti-
{i3des and the corresponding rudinlion exposire for
pilots and passengers in such dircraff. A repressn-
sentative energy spectrum for a Class 3 flare
event s selected and the altitude profile of tissie
dose rate in, g spherical tissue phantom behind
1 g./cm.a shielding is eutublished. At 50,000 feet
allitude the dosc rate in the surfuace of the phan-
tom equals 25 milliroenteens per hour and in (he
centee |3 millirpentgens per hour. Drose rates
dran stecply toward lower altitudes and becoms
insienifieant in the 50,000 to 60,00 feet altitude
TEZIGN.

Available information at preseot is nofl suffi-
piant to delincale sxactly the latirude region within
which the indicated dess rates would pravail. On
{he one hand, the magnctic field of the curth
iz known Lo shield low energy particles from the
eyuatorial region,  On the other hand, magnetic
eterms after large flares are knowe 10 neutialize
this shielding effcel to a large exlent.

Flares of Class 3 4+ have oocurred 41 thoes in
1958, 65 Limes in 1258, and 70 times 10 1960, A
minimum is to be expected in the * Years of the
Ouiet Sun ™ 1964 and 1963 While these daa
indicate that groundings of 55T because of radia-
tinn hazards, even at times of high solar activity,
will be less frequent than groundivgs of cofiven-
tiomal aircrafl weather condilions, it should be
puanled out that the rudiation hezard, contrary to
weather conditions, is not of alocal churicler,
but provails over the entite Northero and Sowthern
polar cap region down 1o at least 50 latitude.,

{Aunthor's summary)

Gl

53

Alternations in Physiclogical Accommodation,
ta Stress Induced by Irzadiation. B. D,
NEWSOME and I, . EIMELDORG — Avro-
spuce Med. 34 ()3 226-230, March 1963

. Neutrons uppear to he maore cifective in nltet-
ing the gold tolerance of tuts than x-rays.

Transitory changes were found early in the
post-irrudintion period for heart rate and body
temperaturs reaponse during cold exposure, but
these changes could be correlated with the period
of decressd cold tolerance that follows neutron
eaposure,

 Sublethal neutron exposure caused a drop in
indirect blond pressure measured in the tail actery
but blood pressure returned to normal by the third
day of post-frradiction.

The decressed cold tolarance after icradiation
is not dependent solsly on body weight-

Refore an acceptable dose is set for the crew
of o spaee vehicle more information shonld ba
pocumulated on performance and ability to main-
1ain homeostasis in humans following irradiation
expusure, (Author's summery}

P Respiratory Ph ysinlogy
54 -

Oxygen Toxlelty. A.R, DUBOIS—Anesthigsia=
logp, 23 (4): 473477, July-Aug. 1262,

. The administration of high oxygen concentra-
tiog using an afrtight syslem rasnlts In the rapid
ahenrption of gases from cloted spaces in the bady,
Atclectasis. accompanied by engorgement of ihe
lunps and by right to left shunting of blood, may
enste, There is some suppression of the respira-
tory impulses arising from the carotid body, and
hence & decreased ventilatory stimulus, This may
result o an increase in acterial carbono dioxide
tension if the venlilatory rezponse (o carbom di-
onide is oot adequate, These efects are countlerad-
ted hy assisted ventilation, In normal man, theare
iz & deoresss in cardiac output when breathing
oxygsn, butthisis wholished by atropine. When
sdministered over a period of days, oxygen may
produce chemical effects in the alveolsr cells
resulting io & picture of pulmonury oedema, ate-
lectasis, poeumonia, snd alveolo-capillary block.
At 3 atmospheres, pure oxygen brings on canvul-
sions owing to the chemicel action of oxygen vo
the brain cells.  The chemical effects probably are
due to ighibition of cellular metabolic processey
by oxidation of certain eleymes, and the presence
of ionizing radiation accentuates these effects.

& {From Lhe authet’s SUMIALy}

Influence of Carbon Dioxide and Hyperventi-
latisr on Cardiac QOutput in Man. M,
MCGREGOR, R, E, DONEVAN, and N. V.
ANDERSON —Jour. Applied Physiel. 1T(6) 2
933-237, Nov, 1961.

The effect of chunges in ventilation und car-
hon dioxide fension on cardiac outpul was sdied
in seven normal human subjects in the suplis
posture using @ dye dilutlon method. Yoluntary
hyper-ventilation of room air with resultant hypo-
capnia invariably produced an increase in cardiac
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culpul (mean, 88 ml. blood{litre increass in venti-
lation), Voluntary hyperventilatian with main-
tenance of carbon dioxide tension ut near normal
fevels resulied in a smaller incroease in cardiac out-
uf (mean, 15 mblitre). Hyperventilation prodoced
Ey the inhalation of 8.4% carbon dioxide produced
po change in cardiac output within the first 2
minules bul unincrease therealter.  The response
of the cardiac output 1o hyperventilation is thus
largely determinod by the carbon dioxide conteot
of the inspirate e manner which this takes
place {8 uncertain. The higher cardiac output
respouse al 2 minutes with hypocania may be
partly the result of respiratory alkalosis, [t might
alvs be relaed (o the increase in  respirntory
mechanical work per litre ventilation associated
with the fall in carbon dioxide. The reason for
the late vise of cardiac output with hypercapnin is
pnknown. (Authors® abatract),

56

Oxygon and Carbon Dioxide Tension an Fac-
tors in Resplration after Apncea [rom
Hyporvontilation. K, SUGIOKA, D, A.

DaAVIS, MLHINTERNAOFF, R.L. MCKNIGIIT,
and D, C, GROSSKREUTE — dnesthesiology,
2440, Part T s 772782, MNov. 1963,

Diogs were Ji?hlly anucsthelized with pentob-
arhito and ventilated with room air, anassthetized
with cther and ventilated with a8 235% oxygen
mixture. Continuoes recordings were made of
oxygen (Pog) and carbon dicxide tensions (Poos),
blood pressura, and respiratory flow during and
after hyperventilatlon. Hyperventilation resalied
in merensed priecial oxygen lension which remein-
ed congiztently high while arterial carhon  dinoxide
tengion fell to very low levels. The resumption
of respiration following the apnoea of hyperventi-
Iation oceurred when the oxyveen tension dropped
to o Tevels and at low Peos and fgems indepan-
dent of Pcoz &t that time. The ipitiztion of
respiration aFmr this form of 2apnoea is possibiv a
function of the hypoxic drive from the =ortic and
carotid boedy chemoreceptors ratker than an effect
of carbon dioxide on the respiratory centre.
Dangerous levels of hypoxia may occur during
apnoea-afier hyperventilation with gas mixiures
contaiming 20-25% oxyeen if respiralory assistance
is not piven in the interval hetwesn the onset of
apnoecs gpd the resumption of respiration from
whatever stimulos initiates breathing at this time.

{Authors” summary, moditied)

57

Alvaclar C0Oy During Breath Holding and
Exercire. A, B. CRAIG and 35, A, BABCOCK
— four, Applied Physiol.,, 17T 16): 374-846
Nov. 1962,

When 12 bealthy adolt male subjects held
their breath afier breathing 100% oxygen, the
partial pressure of carbon dioxids o the aiveol: at
the hreaking paint was higher when they exercised
thun when they were at rest.  Allenlion was aot
a factor, and -pastsive exercise did not produce a
result different from rest. By rcpested breath-
holding eaperiments at different work loads it was
possible to demonstrate a systematic error due o

the sampling site, the alveolar air. When this
error was cxamined quantitadively, it waz found
that there is probably no difference in the carban
dioxide tension at xome criticel sensing site at the
breaking point under the dierent conditiong of
voluntary apnoea, COur results imply that exerciie
may not change the scositivity to carbon dioxide,
wor ot least the sensitivity is not decreased,

tAuthors’ ubstroclsh
58

Effect of Forward Accelaratlon and MNogativoe

vomnurn Beoathlog on Pulmonary Diffusion.

oW, ZECIHMAN and . MULLER  Jouwr,
Applied Physiol, 17 (6). 909912, Nov, 1962

Forward acceleration decreazed lung volumes,
resembling negative pressure breuthing (NFH), AL
4 g the reluxetion pressure curva is shifred down-
ward and to the right 15 mm. Hg. Pulmonury gos
exchunge and Jilfusion eapacity wera mearurad In
nine human subjects during NI'B (—15 mm. Hy.)
and forward secclerution 4 gl Pulmooary venti-
lation increased approximately 40% in Eﬂ_.ch
condition. The oxygen uptuke increased with
MPB (from 261 to 293 ml./min) and was slightly
dzcrensed or onchunged al 4 g Curbon divxida
elimination increased in both experimental condi-
tions., The apparent ateady-siate carbon monoxides
diffusion wis unchanged by NFPB but decreased
from an averags contral value of 21 to 12 ml./min.
mm. Hgat 4 g. Since lung velumes ore decreased
by comparable amonnts in both conditions, it is
halisved that the deleterious cifects observed with
forward aceslerntion are associated with the incr-
easad hydrosiatic pradient from chest to back.

iAuthors’ abstracts),
59
The Pressure-Relationships of the Intrathaora-
aia Airway in Man. R. E HYATT und H. E.
WILCOX — Jour. Clinical Investigation, 42 11):
29-340. Jan. 1943,

The gas=velocity proflle in the trachea was
evaluatad in five conacious subjects by stimultanc-
ats direct measurement of luteral apd impact
truch=al pressures. The profils was found to be
nearly Blunt during both inspiration and capivation
for Bows ranging feom 0,5 to 4.5 liters per second.
Tzovaluma prezsure-Aaw curves of the lower air-
way (alveolus o trachex) were obtained. TFromoa
knowledge of rhe tracheal velocity profile it was
possible to scparate the lower airway pressure drop
into two components, one related to the frictional
lozses in the gas and one to e conyective accele-
ration of the gas (Becooulli effect). Failure to
consider the pressure drop duc to convective
aceeleration leads Lo an oversstimation of expira-
tory frictional resistance and onderestimation of
inspiratory frictional resistance.

[Author's summary)
60

Effoct of Expiratory Flow Patterng on Lung
Empiving. A. C. YOUNG. C.J. MARTIN,
und W. R, PACE—Jour. Applicd Physiol. 18(LR
47-50, Jan, 1963,

DitTerences in expired alveolar gas concentra-
tions with changes in expiratory flow were studied
in single-breath experiments using nitFogen and

p 9
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carbon dioxide meters,  High flow rates preferan-
tially emptied lung areas having low ventilation-
ta-volume ratios and high vetilation-to-perfusion
ratios, wherens  low flow rales preferentially
emptied arcas of high ventilation-to=volume anid
low  weotilntjop-to-perfusion  ratios.,  Selective
empiying of differant lung areas by varving the
capirulory Ouw pattern was nel alfected by age,
ar hody position. A model of the lung is pro-
poded o explain bow venlilation-to-velume rutio
differences enn be seen at mouth level during
constant glow, varving and constuntly incrcasing
ot decreasing expirntory flows. (Authors’ abstract)

|

Alidaminal Musole and Diaphrogm Jfietivities
and Cavity Pressuren in Prosmure Bresthing,
B, BISHOP — Jour. Applied Physial, 18 (1)
J7-42 Jan, 1965,

The respiratory contribulion of the diaphragm
aned eaternal ablique abdominal muscle has been
ussessed by recording from the sopssthetized cat
the integraled eleclromyograms during continuous
pressure breathing, - As the intrapulmonary pres-
sure ie progressively reduced from O ro-12 cm,
g0, the diaphragm hecomes increasinly active
until il lias no silent period during the respirutory
cycle.  Concomitantly, any respiratory activity in
the ebdominal muosele is completely silenced. A
hyperactive diaphragm  and relaxed ahdominal
wall cun account for the constancy secnin the
directly recorded intra-shdominal pressure even
though Lhe inira-thoracic pressure falls. When the
anjmal issubjected to pressures from 0 f0 4+ 14 cm.
HpQ, the diapliragm in initially inhibited and the
abdominal musele becomes Inoreiasingly  aclive,
In every animil oo positive pressure the abdominzl
mustle becomes active during expiration and in
2054 of the aninals it is also active during inspi-
ration. Aclive expiration continues throughout
the pressure-breathing and i3 sullicient fo reverse
the breuth-by-breath abdominal pressurc varia-
tibns,  During negative pressure breathing, respi-
ratint is g0 inspiratory act and enly the thorax iz
subjected to stress.  During positive pressurc
breathing, respiration is an expiratory 2et and
both the thorax and abdomen are subjecicd {o the
sivess, (Authorts abstract).

Nenro-Psychiatry & Psychology
62

Imagery and Sensory Deprivation, and Ex-
perimental Study.— P. H. LEIDERMAN,
Harvard | Univ. Medical School, Boston, Mass,
(Contract: AF 33 (616) — 6110); 1ssucd by
Aszrozpace Medical Division. Biomedical Lab,,
Acrpspace Medical Regearch Labe.  63570th),
Wright-Patterson Air Foroe Base, Ohio (Project
no. 7220),,  Technical Documentary Report No.
MRL-TIR-62-28, May 1962, vii 4 111 p.

The effect ia evaluated of repeated exposures
ef the same individual to short periods of sendocy
deprivation and iselation.  Behavioral and phys
siological respentes were meusured and thelr
relutionship to modification of visual input detec-
mined. he resulty suggest that physiologieal
adaptation to isolation contlinues over several
tessjons, The presence of visual imagery in o
subject appeared to be related to the individual
personulity, and not to the coanditions Lo depri-
vation. Auditory and  somuesthetic  imagery
appeurcd to be related ta the type of deprivation,
Rody movement response was negatively related to
the amount of imagery, The fndings peinl out the
importance of non-imagery fictors fs measures
of stress and the importance of nssessing Indivis
duu] differances in imagery reponses uodel condi-
tiong of [solation.  (Author's abstruct) (53 refer-
ences).

b3

Variability of Performance in a Vigilancoe Tank
—T. W, FAULKNER—Jour. Appiled Psychal.,
46.(5) + 325328, Oct. 1962,

An experiment was condocted to determing
the sifect of sigoal putlern und frequency on the
variahility of a subjeat’s performance in o vigilon-
e tmsk. Subjects were |2 male callege students
who watched 3 dials during 3 copsevutive 27-min.
periods Reasl signals pccurred alone in ong period
while two differenl patlerns of Jummy signals
were edded in the other two periods. Tt was found
that dommy signals which occurred &t scmi-regular
intervals were more affective in reducine the sub-
Jecl's vartabilily  (hen those which occurred  at
nan-rapular intervals. It was also found that vari-
pbility mcrersed with time. 1t i3 concluded that
wse of 3 semi-regular pattern of dummy signals
would be one wiy of improving performanse on a
vigilance task., (Auther's sumoary).

a4

Vigilanee Performancs as’'a Function of Peired
Meozitering — B.O. BERGUM and D.). LEHR
-:.E;ur. Applied Prychel., 45 (5) 1 341-343. Oct.
1962,

Two experiments were performed to determing
the eiiget of pairiog of gbservers upon individual
manitoring perfarmances. RBoth studies smploved
twe grovps of 20 subjects cach. One group consist-
ed of pajred monitors and  the other of isolated
monitors. Eapecriment [ emploved a rate of 24
signalsthanr, Experiment 1L caployed 6 signals/
boar. All subjecis monitorad a circular light dis-
play for period of 90 minules. Moither exporis
ment indtcah;d'an over-all facilitation of petfor-
mance resulting from pairing, but both demonstra-
ted significant relationships Detween performances
of the members of the pairs. It was hypotheasizad
that the degree of conversational interaction bei-
ween members of the pairs might account for the
observed effect. (Authors' Sumuiary)
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63

Inorosand Oeosurance of EEG Alpha during In-
crassad Attention, "I, MULHUOLLAMD ugnd
5, RUNNALS —Jour Psvohol,, 54(2): 317.330
Oet, 1962,

The vecurence of alpha thythm in the electro-
encephalogram was compared during continuing
atiention sels ond during recurriog altering rey-
ponses, Alpha was frequently Tacilitated during
periods of stiention yeis or was litte alfecicd. On
the other hand, the familiar tuppressions of aipha
pccasloned by altering to dun eatcenal signal wasx
cleurly evident, The bebavioral effecis of both the
aitentinn sets {on percepludl content) and slering
(giving B verbal reportin response (0 oo nudible
pienal) wero definite and conistent. It it canclu-
ded that the lerm attention can reler o neiber o
qualitatively eonsistent behavioral nor nearo-
phyziologieal entity und that the clussicul and
fumiilior alpha-attention hypothesis refors 1w a
special case, Lo, trangitory ahering 1o an external
signul. (Authors' sunnuary)

G

On Synchrony of the Alphs Rhytbms, R. P,
LEVINE, R.P.SMITIl and G. K, [IAWKES
—Aderospace Med, 34 (4): 3§9-352. April 1963,

Speculations o alpha rhythm function concern
their arigin {whether in individug! pcurones or in
alpha cenlres), their possible control of acural
“(poe,” and their coordination of vigilance and
information-handling processes. The syochrony
exhibiled by these rhythms is important 1o all
fuch speculations, and other imvestizstors puve
shown Lhul synclrony exists to 2 significant degres
This study was designed to yield quentitative in-
formaticno oo the degres of syachrony, and & new
instrument, the ** Vectar Elecirozncephalograph ™
was nsed. This instrument presents, o a smgle
pattern, lhe toral electrical activity of the brain,
raferred to an eguivalent central dipolar sourcs.
Palteros indicating an astonishingly high dagrea of
synchrony throughoot the brain have besu obtar-
ned. During muny such * alphabursis,” the io-
tra=brzin phase shifs werc about 3 milliseconds per
sccond, o less.  [Authors’ summary)

67

The Electroencephalograpkic Findings in
Pessengers Durnog Acrobatie Flight. D, C.
McecMNUTT, 5. N. MORRILL, A.B. HEADLEY
and M. W. ADES — Aervspace Med. 3413)
218-221. March 1963,

Three groups, namely cxperizncecdd, incxperi-
enced and ** clinical referrals ' were studisd whila
undergoing similar acrobaric sequence. The EEG
ECG, and moving pictures were recorded,  App-
reximately Gfly percont of the * clinical ™" group
were activated hy this soquence, whereas only five
per oot and fifleen percent of the other groops
wers, Unconscionshess was uccompanied by
high veltage slow wuves, Thease ware minst f_re~
guently found during 2 leop manouves. The
spiking and other phenomens pormally corelated
with epilepsy were nol seco in any of these records.

) From these findinga It Is concluded thal the
airhorne recording ol Lhe eoccphilogram has a
definite place in the warkup of aviators who have
hid some ineident of unconsingsness. It wanld
alza ba of vilue as o baseling, und 4y an uid in
seloction of a amall groun of asteanants such as
prior o ospage Dight. (Authory’ summuey)

Orivatation & Auaditory Perception
L1l

Acenracy of Orantatlon and Posllloning In
Howmuogonooun Viaual Flelde, 1. W. MILLER
and R.). HALL—Awsraspace Med, 34 (4) 2 337-
Jaly April 1963,

The prasent study was underlaken Lo determing
the wecuracy with which an individoal ean position,
an oblect i the ventre of nateuciurcloss viswal
Licld cither dlluminaced or dack, Measoremenis
were also made as to the abilily of un abserver to
return un ahject to a remambared reference under
suntlar condibions. It wad found in genaral that
an accuracy of adjustmant ol aboul 2.5 (03.5
degrees can be obtamed quite consistantly, The
stimull were proseatad both raodowly wnd non-
rundomly with similar responges rasulting in both
instances, Although several wlerpretations ara
discutsed it i suggésted that tha responses ore
determined at least partivlly on the basis of bodily
aricatation rather than on a visual basis ulone.
The resuls wlso arve discussed in teems af the re-
latinn beiween labaratory studies of thiy Lype and
visuul problems during high alticode Aight and
futime manned orbital Hight. (Authors' summary )
63
Peroeption of the Visyal Vertdizal Under Ra-

daced Gravity, L. R, HAMMER—Azrospace
Medical Division  Hehgvioral Scicnce Lah.,
Accospace Medical Reésearch Lahs, {(6570th).
Wright-Palterson Adr Foroe Base, Ohio |Project
Ma. 7184, task No. 718409, Techoical Dopg-
mentary Report Mo, MRBL-TDR-62-55, May
1962 v + 13 p.

Judgements of the vertical in an unstroctured
visual feld were obtaioed in [heht under four
levelzs of gravity ranging from Opgto lg.. Reduced
and zero-gravily coaditions wery produced ina
ezrgo aireraft flying 3 parabolic trajectory,  Each
of 16 subjects mads 6 judgements under sach of
the faur gravity conditions. Resulls indicale that,
alchouwsh error of judgement of the vertical is oot
large, it does increasa as the g=level decrepse, from
1.8 degreesat | g to 3.5 degrass at 0 g, Conditi-
tions associated with inflizht research are discuss-
od and-suggestions for futore research are presen(-
ed, (Authors abstract) (31 references)

70

The Horizontal.Vertical {llusion and the Ra-
lation of Spatial and Retinal QOdentation —
5. MORINAGA, K. NOGUCHI, and A. OHI-
EHI — Japarese Pepckol., Rersarch (Tokvoer,
4 (1) :25-29 April 1862, In English,

The vertical extonsion of a figure appears Lo
the cbserver to be longer than an equal tigure ex-
tending horizontally. Az a part of studies on the
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inhomogeneneous nature of the visual fpace, an
atlempl was made {0 investigate whelber or pot,
or to what extent, the change o Lhe relation bet-
ween spatial and retipal orientations influenced
the amount of illusion in the L-shaped figure nud
its modifications, ‘The conditions were : (1) the
ligure wus tilted to the right, the subject’s head
was held upright ; Slllglli:c head was tilted to the
cighl (A) o 1o the left (B), but the figure was held
upright ; ood (111, both figure and head were
tilted to the right at the same time. The chan

i otientulion of ‘figures wis found to affect the
amennt of llnsion, most markedly in Condition
1, less murkedly in Condition 11, and slightly in
Condition 11T, 1t was concluded that the retinal
faelor is of the primary importance, though not
exclusive, in producing the horizontal-Alusion,

(Authoers' summary)
71

The Porception of Rhythimically Ropastaid
Linaar Motion is the Herlzantal Plane. B (5
WALSH—8rie. Jour. Psyehol, (Londnon $304):
430-445, Nowv, 1v62.

- Mormal subdects  were cxposed 10 lipear
moticn thythmicylly repeated ar rates 1o 1 15 (R
cyele per second.  With horizontal oscillations of
13 cyelelsen, the sensations of moving came sl
the turning-peints of the swing. The person fait
he was woying mest rapidly when he was momen-
tarily stationary.  The central nervous i Elemy
inlerpreld ueccleration as veloeity under thesc
circumstances, Al times the fiist sensation o
moving in one direclion came while the person
was traveltling rapidly in the upposile way, Al
1 cycle per zecond the sensations were in time
with  movemenls 88 they oceurred, Threshold
data indicare that the peak acceleration tdeguaely
describes Lhe stimolos ar U3 apd 19 evele per
geennd.  The findines are discussed in refzton 1o
the bebaviour of the otelith orguns and miny huve
a bearing on pessible explanations of mation
‘sichness
(Author's sumunaryy,
72
The Wisual Parcepticn of size and Distance,
W. C. GOGEL - Federal Aviation Agency :
Civil Asromedical Research Insiiiute Acromadi.
cal Research Divizsion ; Oklahems Lty Oktaho-
ma, Heport Mo, 62-15 Tuly 1962 p 15,

The perception of absolile distanca has becen
assumed to be imporiant in the perceplion of the
size-af objecld and the depth borween them, A
different hypothesis is proposed. 11 s asserted
that perceived relative size and distagce are the
primary psychological phenomena, with peTceived
absoluwe distance derived from the percen il
summing of perccived relative depths. In agree-
menl wilh this poiol-cf-view, it is sircssed tht
telative rather ihan ahsolule retinal extenis are
the determiners of visually perceived cxtents. A
prineiple called the “ udjscency prinviple " iy
wentified as perceptually orgaiuzmnyg the relative
rétinal stimuli, This principle states |hat (he
apparent size or position of auy object in e ficld-
“of-view s determined by whatever size or distance

cues occur botween It and adjacent objects. Some
evidence for the the ndjacency principle iz ditcus-
sed and some consequences of the principle are
considered. {Author's abstract) (63 references)

73

Eye Movoments and tha Cpto
* 5. M. BYFORD —derospace Med.
123, Februnry 1963,

‘The visual sensations accompanying angular
accelerdlion of a subject whass [fold of view is
restricted to objects known (o be rotialing with
him, muy be divided s follows s—

A smoll, initial apparent Jdisplacement —
usuplly less than 109 — of (he fxation larget with
reipect 1o the mubject, In the yume direction as
the senxation of rotation. 'This o lsplacement ia
accompunicd by a movement of the eyes of
magnitude ond direction which souid reasonahly
he held to account for iis presence. The scnsu-
hon it sloost invariably prasen| lallowing impul=
sive slimulation of the labyrinth, but is difficult to
dateet during low slotdy atate qeeslerations.

A smoothly continuous unidirectional motion
of the Gxation tacset, of approximately the sume
durution aad in the same direction as the LB
Lon of rotation, about an axis colncident With
thay of the stimulus, Na evidence was disclosed
which would suppart a hypothesis thal this visoal
sensnion could be connccted. by 2 cavse pnd
Itg?ccl relationship, with oystagravs of the eves.,
The rhesumenon may be present (a) in o subject
whise eve is incapable of producing nvstagmiis ;
(b)) under conditions when nystagmus 15 absent
aod (¢} in subjects observing a larget, the image
of Wnich cannol move with relation to (he retinal
TECEpiors. f&uthur’s&ummary}.

74

Differepceas in Antoklnesis Baged on Stimula.
Ef{?ﬁ:‘ }:l:us IFH Versus the Right Eye. II. I,

VL —Perceprual und Motor Sk 33
613-834, Decagts, - o reror Skalls, 1303)

. The inuial direction of (he lateral componcnt
It Autokinesis was stodied. when the fovea of
the Jeft eve was stimuiated, flnsory wovement
was to the lefl and when me right cye was atimu-
laled, it was o he rhe right. A theory iz prezen-
ted which refzies autokioesis to innervation for
E¥C Muvemént,

T5

Manipulation of Arousdl and its Elfscts on
Human Vestibalar Nystagmus Induoed by
alorie Irrigation and Angular Accelora.-
tiovas, W. E‘CULLINS—-Aem.maqe Med, 34

{2}z 125:129; Fobruary 1953,

Investigations concerned with effocts af suly-
Jeotiva stales oo vestibular oysizgmus werc revies
wed, Maothods of controlling such states wers

iscussed.  Data indicate thap the significant
factor in hutnsn-orientation is  state of urousil,
difined in terms of wental activity, Continuous,
coovericd sttcoding to a task yviclds a brisk, long-
duration nystagmus. If resposses to n task re-

tal THunion,
34 2n118-

{(Author's summary, modificd).
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guire less atlention with repetition; or If subjecis

are mentally uwoalert, a significant reduction in

aysipgmus ontput moy oceur. The effects of tasks

on cariain theoietical and applied vestibulur "pro-

blems were examined,  (Author's summary)

T

Amphotamine, Arousal and Human Vontibu-
lar Hystagmus, W. E. COLLINS and . H,
POE,—Jour., Pharmacol. ond Exper. Therapen-
ries, 1AR {1} 120-125. OQecl, 1962

A normal clinical dosage of amphetomine
(12 mig)and o placebo were adminiitered to six
totntinn-nalve subjects and six rofatlon-cxparienc-
el subjects by the * double-blind ™ lechnique.
The drog produccd significant incroases in cardio-
vasoular petivity, However it did not affuet sig-
pificantly the totnl amount of slow-phate nystug-
mus induced by rotation when instructions In
fluencing mental activily were emploved. In
apreement with other studies, the memally active
simle resulted in greater output ond longer dura-
tions of nystegmus than did the relaxed siute

(Aulbors’ summary).

7

Studiek in Habitoafien of Vestibuler Aeflaxaes
III-a Bavigion, €. FERNANDEZ and R. 5.
SCHMIDT —derocpace Med. 34 (4): 3r1-3145.
Anril 1963,

Hubitwation of nyetagmuse to repetitive calaric
or rotatory stimulation was produced in the cal
The phenomenon, as in a negative Icarning pro-
cess, presented the characteristic of acquisition,
transfer and rctention.

Total ablation of the neccories with extensive
damage to dicoeephalon did ot imerfore with
peguisition of habitwation but these  structorss
may be importamt for retention of the response
dectine.

The phenomenon is apparently located in the
veztibular eenires, including vestitular nuclei and
and eticular formation of both medulla and
pons.  (Authors’ summaryl.

TH

The Validity of Tests of Cazal Sickness in
Fradinting Susceptibility fo Almsickoessand
Seasickaess. B. 5. KENNEDY and A. GRAY-
BIEL.— Moval School of Avialion Medicine,
Pensacola, Flo, {Project Mo, MR0OS. 13-6001,
Subiask 1, Reporl no. 71); and National Aero-
nautics and Space Adminisiration, Washington,
D. . (NASA Order no. B=47), Jupg 27, 1962,
il + 8p Unclzssificd

Twenty-onc subjects were exposed lo a labo-
ratory tuethod for producing motion Eickness

{canal sickness) abourd the Slow Rotelion Room.

In un effort to determine the predictive ability of

this method the subjecls were also subjecied to

gerobatics o an aircraft and o beavy of modera-
tely calm fea states. In addition, nysiegmic res-
ponse to caloric stimulation was obseryed, Tt was
found 1hata positive relalionship existed betwocn
periormance on the Slow Rotation Room, caloric
irrigation, and afrsickoess,  This relationship
also existed during leavy seas and to o lesser
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extent on moderate seas. I genecal, it may be
copcluded that individual perfarmance on the
standard procedure vsed o produce canal rick-
ness wboard the Slow Rotation Roon is predictive
of susceptibility Lo air and seasickncyy,

& {Authors' nhstract)

Ear Raforence In Auditary Percaption, M. P,
BRY DEN-—Jaur. Txper, Prychof. 65 (1)1 150
105. Jan. 1963,

in a dichotic ristening eaperiment, normul
adull subjects identiticd pumbers presenled o tha
right sar more weeurately than numbers presented
ta the lelt enr and preferred 1o report the madecial

from the right car fresl,  To evaluaie the effect ol

ardar of repart, 2 further ¢x pimen b wiuy perlorin-

ed with 32 subjeers, in which they wera iustrneted
ta repart cach channel Heat equally often, W lien

% oor 4 digits were prosenred o euch var, most

sihiects identifled material feom the righet car

more aecurately than muterial from the fefl ear
when 4 digits were presented to eich ear, this
difference was not observed, The Mndings supgest
that the auditory system 8 betler crganised

for the pereeption of verbal matrerial presented (o

the right ear. {Authoi's summary)

20

Aeoyatio Tranme—S8oma Tnvestgations Con-
carning loduastrial Noise. D, L. CHADWICK
—the Jowrnal of Laryagelogy ad Oy
EXXVIT 16):

47475, June 1963,

The hearing of workers in an unusually sy
environment was studied for u period of over
2 wears.

The noise source was a jet-engine, running in
an enclosed spaceand produsing (1} a high-inten-
sity overall noise and (2) isolated peaks of very
high sound pressure levels.

The sound spectram was such as to be capa-
hie of producing both chranic rcsiag-ind ood
deafness ' und acnis ""acoustie auma o,

The noise cxpusure Wwas a coatinuous 6 hours
daily.

“Audiomatric studies indicated a move marked
initial high tone loss and a much noré pronouie-
ed permansnt threshold shift than inan otherwise
comparable conlrol group.

Tha role of past otitis media on the develop-
ment of tnner-ear lesions was stodicd.

The findings suggest thal there may be eritical
sound pressure level and frequencics, which mid-
dle-par lesions may protect the cochlea, but whoye
which the effects of harmful noise bevome grossly
uccsnruated. =

{ Author's Summaty and Conclusions).

g1
Hoaring Conservation Frogrammae Evaluation,
B. (. WITWEOR, B. G, McDADEand €, G
COLE — Aceospace Med, 34 {5p: 417411

May 1963,

The programme hus certainly ** paid off " in
mopetary saving reduction in dignbility compenigs
tian cases, o the retention of yaluable techoicians,

F 9
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and of even grenter importance, in the probeble
revention of permancnt wcoustic damoge inan
mpressive group ol personnel.

Adreraft are being reccived which generale
more than twice tie roand levels of our present
enping e Tl Phuniome, Hearing conservi-
tian programines mist bo ueeelerated 1o keep abre-
ail of technotogical odvances in order (0 maintam
the penk cificioncy ol perseanel, and 1o prevent
'I'ul'lﬁtr peovstic 1ogs.

i1 is further oncluded from the examination
of INM cemputations thal corfain paticrns may he
predicied, The 1BM questionnaire i suhmitied
nsenclosure (1) Concentration of efort is prima-
rily indicnted where family htsmr}i- i3 negurive asd
alf aiher fuctors indicate (hat alaks of sudilory
uctily 15 atiributnble to high notswe REneratorg,
{Authors® summery)

Yision
g2

Vieion in Todey'a Aviation (Lo vision dan 1'avi-
Lion d'apjord'huiy. A, MERCIER — In Vivweal
problems in avigtion medicine, p. 1-16. by A,
Morcier, COwxford: Perpwmon Press, 1962, In
Trench, with English summary (p. 15161

High performance jet aircraft may cause
marked visunl prehblems in pilots The pilot’s
payeho - physielogica] balance s sould be exomined
perindically in order to prevent the appearance of
sensory fllimions and o combat any cmptional
shock rezulting from Torely tiyhl juan empty gky,
Vorifving o 10010 visual weuily and emmeciropia ar
the initial examination oo longer assures the pilat
safety of vision in all circumslances heeause of
f;_par_'e myapia which appears in ano smply visual
leld.  Eye protection agaiost daerle i=a problems
a5 (he alitude increnses. Cinggles, yisors, and
tinted gluss- cunopies must have &t leagl 8.75%
absorption cosfficient.  Higher landing speed and
Lhe increasing use of helicoplers give new impor-
tance {o oculemator eguilibrinm and stereoscopic
vicion. Whethet aircrews conslantly Wesr =0
oxygen-breathing apparatus, or fiv in pressurised-
cockpit planes, ibhe oxygen supply matst becare-
fully contrelled hecanse the first effect of anoxia
ju visual disturbanee, Training in aad control
of night aod twilight vigion are recommended o
ensuse. visual elfficiency in fighl (Authoc's sum-
mary, modifed]

83

8pacne Myopia (La myopie gpatiala). A: MER-
CIER — Koy de medecine acrongurigus {Paris]),
1 (4): 6i-68. July-Ave. 1862, In French.

A cocammudative spasm for near sight a3s0cia-
ted wilh high altitude Might in aviatoes in the so=
called empty visual field {5 thought to cause space
myopia. This type of myo ia does not appear only
during high-altitude  fight but also during the
visnal survesonce of vasl sea or desert ureds, snow-
covered plaing, or during flight belween 1wa cloud
lawers; in uilier words, eyery time the eye finds it
impassible o facns at o distance. A proposal not
(o admit hypermetropic studcnt pilots of 1 diepter

to fighter school was studied. OF 42 emmelropic,
hypermetrapic, ur myople subjucts, the myoplcs
were [ound to be lexs susceptible to hyperncvoin-
modation in an cmpty visual ticld than hypermet-
ropics. Al factors affecting the mechanivins of
peeommodation vary according to the (ndividual
and the situption. Visual aids 1o combat accom-
modnalive spasm are inefecrive. It I supgested
that the following procedures be adopted | nuvi?m
fion control with [light plans regulatiog the nlti-
tades and corridors of commerciul aig traffie, and
the instullation of radar on board military sireruft
permitting observalion of the sky without relying
on distance visipn.

B4

The Time Conrse of Night and Space Myopla,
G, G. Heath Indiana Univ,, Bloomington
(Conteact A, [T 33 (6166142} 1 issued by Acro-
space Medical Division, 1.ife supporl dystems
Labse, (6370ih . Wright Putlcrson Alr Foree,
Rase, Ohio (Project no. 6301, Task Na. Ga0103,)
Technicsl Documentary Keporl go. AMEL-
TOR-6-80, Aug. 1962. ¥+ 3.

The refractive state of the humun eve wad.
mazsured over periods up to 4 hours [n totadl durk-
ness and in an cmpty. hghted visual Geld, usinga
subjeetive optometer, an infrured retinaicope, oo
infrared antamatic revording optometer, und white
fight und infrared photography of the thivd
Purkinie image. Under both viewing conditions,
measurcmeniy shawed 2 continuously varying rela-
tive myopia produced by wecommodative changes,
which (coded to  increase during the first ja3
minuies aod to vary npredictably thereafier, with
continuous, irregular, rapid flucmativas of as much
az 0,75 diopgter (13, occasionu! spontansous chan-
ges of the predominaul level by as moch as 1 D,
and zlow drifis of a8 much as 1.5, D aver periods
of several minnges, This Lighly dynamic accofmo-
dative serivity in an empry visual feld contrusks
with previnus concepts of a passive and relatively
Gxed * resing state’ of accommedation under
such conditions. Facters influencing this accom-
modative suiivity wers also studieg, ( Author’s
absirecl )

&5

Yizaal Problems in Low-Altitude Flight (Les
problemes visuels dans Te vol u basse  altitude).
A MERCIER AND (. PFERDRIEL lo: Fiswat
probiems in aviation Mediclne, p. 78-83. Ed. by
"\ Moruier. Oxford: Pergamon Press, 1962, lo
French, with Enelish summary { p.53 ).

Low-altitude, high-speed [Qight fequires io-
creased attention which produces a neryons. ten-
sion. Turbulence and @cccleralion Roar the
ground . mre faclors pihal gontributz b visoal
impairment. The detection of ground targets is
more dificolt while fiving ot high speed and low
altilude because visual acnity depends essentinlly
upon scosory psychomotor chronology. Meleoro-
logical conditions, the oature of the ropion fown




L]

over, and the time of the flight have an effect
upon target detection, Trwning can improve
flying under these conditions, Vartations of light-
ing inside and oulside the cockpit alza affect
vision. At low altitedes, dewclion of unother
afrcraft becomes more ditficult.  Heat, vibrations,
twilight, or night flying also couse visunl distur-
hances, ( Authors' summary, modified).

#h

The Eye Movements of a Pilat During Alromafl
Landing. B, L. THOMASYS — derospoce Med.
34 (5) 424-426. May 1963

The cye movements of one inexperienced pilot
were tecorded by the oplical eye marker head
cumors, during twenty landings, The main fod-
|'|_'tﬂ-ﬂ- with this pilof wheres {1) the mean Hxatiou
time during the wurn and final approach was 0.75
secx., Leaboul 13 cye movements during a [0
second peried. (20 The patiern chenged during
the finnl approwch 20 that the mean fixarion time
increased to 3 sotonds during the lust ien  scconds
belure fouch-down, Durlng the last 5 seconds
were few or no eye movements. (3) During this
machive period the line of regard remained directly
ahiead, moving down the runway at a fized distanca
ahead of the aireraft.  (4) The pattern of inection
wag broken up into 8 flurry of rapid eyve move-
menty on two accations by ohjécis appearing sway
from the line of regard. (5} Head movemenis were
fow und slow, and (6) During the ioal (uwrn prior
to the landing the borizontal axiz of the head ten-
ded o be maintained parallel to the borizon.

{Anthor's Summary,

87

Ophthalmelogtes! Preblams Caused by se
of Helivapiers and Apparatos for Veriical
Take-Clf and Landing ( Les problenes opthal-
molegigues poyés par l'utilizsation des hélicop-
tires et des appareils & déconllage el atlermisage
verbicaux), A. MERCIER AND G. PERDRIFL
— in: Piswal problems  fn aviation medicine,
p. 80-04, Ed. by A. Mercicr. Oxford: Pérgamon
Press, 1962, In French, with Eoglish summary
{ p. 93-44).

Helicopter piluls must bave &8 perfect sterens-
copic sense becanes they musi be able to delermine
vertigally the siltitude, relicf, and slope of the

round. Therefore, the correction of refractive
defects, maioly myopia and myopic astigmatism,
is necessary.

Piloting & helicopier reguires 2 constant visual
effart, more sustaioed than oo any other kind of
dlrcrall.

During cerlain missions, almospheric turbu-
kences at low  altitude increase visual fatigue;
sound vibrations heve & similar effect.

The siroboscopic cffect of the rotor hlades has
been responsible for some cases of photogenic
epilepsy. Predisposition to this candition musl
be detected by menns of an EEG with make-and-
break photic stimulation:
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Great accelerations in the speed ut which the
objects scems to pass by, and hovering flights al
higher aliiludes sometimes ciuse a feeling of
vertigo,

Atmospheric conditions sometimes render the
evaluation of distances difficult,

luke-off and landing of ¥ TOL aircraft may
raise a deoge cloud of dust which impairs the o=
side visthilty during the modt criticnl time,

Protection of the pilot's eyes is also consi-
dered [n relation 10 the required missions.

(A Uthors” summaryi

f!ﬂ

Flickar aa a Hnunn[phrr Pilat Problem. L., C,
JOHNSOMN=Aderagpace Med. 34 (4):  306-310.
April 1963,

Flicker during flight was reported aca prob-
lem for one fourth of abhese 102 helicopter pilols,
Genernlly this was a winor problem and ficker
wud described as oaly aunnoyiog oo distrucuing,
biet fu e fustaice o pepr accident was attributed
ta flicker. At thiz atage of the helicopier pilot's
cwreer photic stimulation does not uppeny 1o be @
geful device ta detect those who would show ah-
normal EEG setivity during flicker. Photie sti-
mulatian, howevar, did identify pilots who had
subiective feelings of discomtort during the flicker-
ing light and paihaps of mure importance in at
leust one-fourth of this sample, their degres of
alterness was markedly aifected during flicker,

{Authar's Summary)

g9
The Mechanism of Dark-Adaplion. M. A,

BOUMAMN and J, TEN DOBSSCHATE - Vision
Regeareh, 105/6): 186-403, Jan. 1962,

An woslysis is given of the various peossibic
componants of the dark-adaption process, A dis-
tinclion ismade between pholochemicel component
(Fy), meoral receptor component-(f4). spatial
summation companeat (), temporal summation
camponent{ T}, and a guantum coincidence compo-
nent (k). These varions components partly reveal
theraselves in different wavs in dark-uduption
curves obtained by semsitivity medsurements asa
funetion of time for dilferent target-sizes diffcrent
target-calonrs, and different retinal logations, Ex-
periments were carried out in order to study the
relative cantribution of each component for foveal
a5 well as for peripheral adaptation  vision.
Foveal adaptation appears to be governed by (he
compongnt i and perhaps alio fr. In phase [ aof
peripheral adaptation a small D-component s add-
cd -and in phase IT of peripheral adaptation only
the k-componen| s wetive,  The behaviour of the
resting potential of the human eya during dark-
adapiation docs not bear a simple relation to any
of the neural components mentioned in the present
pPHpEL. {Authora' Abstract)
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90

Eflaet of Hyparventilalion an Fovweal Crritiaal
li“liuknr F:tﬁu-nuv, G. W, GRANGER and

H. TKEDA — Vision Research, 1{3/4): 257-300.

Oet, 1961,

The effeet of \'nh:lntl:rr hyperventilation on
the relation hetween foveal critical flicker frequ-
ency (n) and retinnl illimination {1} was Investi-
gated with circular test Gelds ranging n wngular
dismeter from .5 to 27 11%  Although the basic
farm of the n-log T relation was unaffecied, the
curves a6 a whole were displaced u?wnrds along
the eritlen] frequeney (n) axis to higher frequenci-
g8, The muoont of the displicement incressed
wirh increasing size of fisld from zero, for fields
below uboul 77 angular sublense, 10 2-3 c.p.s. for
the larpest fleld size.  The rasults are interpreted
in terms of increased foveal interaction and are
discussed in relation o recént work on apatial
integration in the retinn (Authors’ Abstract).

41

On the Lecalization of Troxler's Effect in the
Visual Fathway. .0 1, CLARKE and 8. 1.
BELCHER — Fizlon Research, 2 (Jan-April ]
1.8, Jan-April 1962

An atlempt wod made 1o exiublish the possihle
yent of Troxler's Effect in Lhe visnal pathway
(after fixation of a tarper fora fow seconds the
objects in the oueer visual field tend (o fade outor
disappear completely). Fully dark-adapted ob-
geryvers viewed a4 10«4 gdim# stinvlos at 207
eccentricity under eonditions of steady fixution,
the mean time of subjective disuppearancs being
6.4 seconds. A considelation of quantum statis-
tcs aud Lhe kinetics of lacal sduptulion ar this
low level ehows that the effect cannnt ariginale in
tha primary recepltors.  An experiment involving
spccudic displacements of a laded image in the
light-adapred condition yielded a frequency-ofl-
sesing curve of Poissonign form, n=3. Fram
this it 15 deduced (hal ul least three of the fune-
tional units involved neéd to respond (o enable a
faded image to reappest and that the mean dia-
meler of the unitat 20 ' eccentricity 15 10 minotes
of are under these condilions. A study of exmoa-
foveul ueuity under equivalent conditions - yislded
a value of 8 of arc.indicuting Lhat the functional
units involyed ate probahly the same, the gunglio-
gicunits; Agatleast three ynitsal a- lime fcem
to be concerned with Troxler’s Bffect, which sug-
gests o pre-cortical origin, The laleral peniculae
hody is suggested as o probable scat of Troxler's
Effecl. [Authars’ Ahstract).

92

A Phonomenon Caneed by Light ¥lashesin the
Eve Adapted to Darkmezs. LE.H. KYLSTRA
— Nederlandre akodrmie ven wetenschappen,
Serfey €, 66(1) ¢ 66-68, 1962, In Enghsh.

Six dark-adapted subjects saw a hright ring
strrounding a central fixation light when the eve
was illuminated fram aside for o short time, %‘Ib
fwel thut the plenomenon is only seen after a8 cer-
taln period of dark adapiution suggests that the

]

stray light in the cye is perceived by the rivda
{which are absent fn the fovea). The exposurc
time plays a great part in this phenomencn and
miiy be cxpluined by the difference in the time
integration power between periphery and fovea,

93

A Phesomenon Caused by Light Flanhes lo tha
Eyo Adapted to Darkness, [LP.H. KYLSTRA
— Nederfandse akademie van Wetenschappen,
Proceedings, Seriey C, 65(1): 69-71. 1962, In
Euglish,

A mecthod is deseribed with which the dngle
gnder which an entoptic phenomenon 1S seen, can
e measured.  The ring of tiaht that is aeen by the
dark usdupted eve during short itlumination from
aside it measured in this way, The inner diameter
of this ring is of the magnitude of the fovew, and
thus significantly smaller than that of the greatest
rod density.  (Author's summary)

4

A Phenomenon Caused by Light Flashes in tha
Eye Adapted to Darkasss. [1. 1% H KYLS-
TRA—Nederlandre akademie van walenschap-
pen, Proceddings. Series C, 6517 5 72474, 1942
In Epglish.

By exposing two subjects to two different
sources of lght, it wat proven that the phenome-
pon of perceiving & bright ring caused by light-
flashiey from aside in the dark-adapred eye wus nol
cansed by the shadow of the wall of the fovea pit.
1o the first experiment a flath lamp illuminoted
the eyves from aside. [n the sccond experiment
the light souwrce was plane of paper diffusely 1lle-
minared by a flash lamp which the subject saw via
& semi transpareni mirror,  Both subjects saw  the
Lright ring surround a dark contre with either mes
thed of illumination (Awbors® sommary maditied)

23

The Efect of aa After-Coming Random Pattern
on the Parception of Brie] Visual Stimuli,
M, KEINSAOURNE and E.K. WAHRINGTON
— (uart. Jour. Exper. Pspchiol. (Londaa), 14(4):
273-234, HMNov. 1962,

The perception of brefly expoted visnal formy
iz shown o be masked By an aflter-coming random
pattern stimulus of approximately egual intensty.
This elfecl occuts only under cartain well defined
conditions ; it is limited by the minimuny stimulus
exposure fime in excess of threshold which over-
comes masking (eritical sumulus Juration) as well
as by the minimum irlesval between presentation
of the two stimuli which permits evasion of tha
masking action (eriticul interval). Over the range
pf stimulus duration in which masking occars,
critical interval varicd with slimiles duration in
such @ way that the fnierval muoltiplicd by the
stimulus duratinon equals & constont, Critieal
stimulus duration and critical intervalat threshold
areshown ta vary little under a varicly of condi-
tions. The effect of the rendom pattern stimulus
is limfited 1o the part of the visual figld to which
itis presented. [Authors’ summary)
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86

Further Studies on the Masking of Brief Vingal
Stimull by a Haodom Pattarn. M. KINS.
BOUKNE and F. K, WARKRING TON Quarr,
Jour. Exper, Ssychol (London), 1404): 275245
Moy, 1942,

A briel visual test stimulus may be masked by
n opreceding random  pattern of rowghly equal
intensity in the same way us by a succeeding ran-
dom pattern, The parameters of random patiarn
duration, interval hetween stimuhi, aod tedt stimu-
lus duration lmiting the masking effect show a
regularity very similar in the twy conditions.
ou the random pattern precedes the test stimus

lus, the relationship between the two may be
stated g3 follows :  Stimulus duration 2 interval
= a constant.  ldenrical effects are found when
the two stimull are proscnted separaiely, one to
each eye, boih for random paticrn preceding and
succeeding the test stimulus, 1 is coneluded that
masking resulied throueh the same central i lerae-
tin, whather produced hy the preceding or 1ue-
ceeding randam patiers, | be interaciion may be
related 1o, and occur within the limits af, apparent
fimullnncity of rapidly suceessive visuil stimuli,
(Authors' summary),
a7
The parception of Light Signals: the Effect af

the Number of Irrelevant Lights. A. CRAW.

FOOD. Erganomics (London), 5 3): 417-473.

July 1942,

The experiment described was carried out e
find the effecl of the number of irrelevant Fizlily
on the human response limes 1o signaly sppearing
among them.  Borh the signals snd irrelevan:
lights conld bhe made tteady or flashing ; this
produced four eonditions of coding of the signal
lights from the backgronnd, &y, flashing signal
with steady background, and sa on. 11 wes found
that the geomctric fmean response Time [ncresssd
te an unuitally large extent, from 0.8 second with
no background lights op Lo pearly two seconds
with 21, A backeroond of flashing lighze waz
found to increase the response time more than &
backegroond of steady Hghts, whether the signal
was flashing or nat. ~ The shortest response fumes
were obtaived when flashing signals were seen
aeainst a steady backround, znd the longestwith
flashing sigmals apainst 4 flashing backroungd,
Thus it is eoncluded thar flashing sienuls should
not be wied in conditions where 2 nember of them
may appear together within the Oeld of viasw,
{Aulhors' summary),

9%

Distraction from Flasking Ligkis. R. C. @,
AITKEM, HELEN M. FERRES & J.L. GEDYE
— Aerospace Med. 34 (4) : 302.305. April 1953,

When an aircraft displaving = flashing “anti-
collision ' light flics at nigh throueh cloud, the
crew may he distracled by back-scatter of the light
into the cockpit.

This preliminary laboratory expeoriment was
carried out to deicruioe which of five frequencies

of an acculting white light within the range 1.00
to .33 cyclesfse, would be the mos| seceptable
while [Mying. It was found that subjoctive pre=
ference scores provided the most usefyl infarmn-
tion Lo answer this question, and that the oost
acceptable frequencied wers the two lowest ones,
nantely LOD and 1.33 cyeles/sce, Tt wis coneluded
that if this eesull i% to be conficmed in & simlis
ted [Hight situation. this frequency may also satisty
the requirements of conspicuity,

It was also shown thut ehangs in ikin condies
tance wug related to (lush frequency, Bl that
there wis no aigmifleunt alterntion in eslimates of
refative duration of preseniction.

AT Investigution of the frequency distribution
of **anti-callision " lehis ot present o 54 civil
abreraft reveiled that thara was a pouk frequency
of L.3-1.4 eycles/sec. Tur red lghts,

tAuthors' summary),
k)

Relative Marits o] Spatial and Alphaliatie
Encuding of lafarmatian for a Visual Liisplay.
K M, NEWMAN pod A. R, DAVIS, - Jour,
Frgincoring Fayvehol,, 1030 103-126. Jnly 1962,

A camparison between alphahedic qnd s linl
sacoding of infarmation oo o visual display was
alang a conlinuum of exparimen il condiliona
progressing from pure alplabetic o pure spatial
encoding.  Operator performnoce alony this con-
bnuum was evalunled i tocrmg of speed and
accuracy foe both search and an identiication task,
sgutizrical analysis of the time and arror seores
obiained showed that; {a} Partiad spatial encoding
leads to good performance irrespactiva af Lthe Lwe
tasks. Ib) YWhen the primary lusk was one of
rapid localization of farget messases, (hen even
fairfy complex spatial codes improved. response
apeed considerably, (o) The additon of lables
iantifying the zpatial code on the display was of
significant help for some aperators, (d) The dezign
criteria for visnal displuvs must be basad ona
thorouah lysiy of the thsk (s) lo be performed
on the display, (Authors' summary),

10

Amblent and Cookpit Liminanoce Measures
manta. DGO PITTS and L. R, LOPER. —
derospace Med, 34 (2): 145-149, February 1963.

A procedure i= deseribed for obtaining ambi-
eoland cockpit luminance mwasurements doring
operational flying. Data were faken ol varioos
altitudes during elear, cloudy and heavy overcast
weather and winle flying Tow dver snow. A com-
purison of Juminances weasured at equal altitudes
zhove o solil overcast and above snow shows
remarkable similacity, Chunges in cockpit and

ambient luminances through o solid overcast From

TLH o 17,000 feel are graphically preseubed,
Polar coordinate presentation of Lhe data (1lnstrates
ambient luminanees that * surconnd ' the sireruft
at different altitades.  The daty can be used in the
design of laboratury experiments Lo determine the
cffects of glare on visual performanca, in evaluas
tion of Tulure cye protective devices, and a5 a puide
in eperational flight plunning. (Avthors’ sunmumary}




