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INTRODUCTION

Strictly defined, wolghtlezsneas means complete and total abéenao
of wslght or zoro gravity., This word is loosely used to denots
subgravity or a gravitational force of less than "ona g%,

In spaca flight & state of weightlessnesa exieta whan the gravitas
tional pull of the earth or other colestial bodies is et gore, In
euch & stats objects and aubjects tend to float, Medical exporie
mantation raveals that undsr such a conditlon, humans and animals,
baceuse of propriocentive deprivation tend to hLacoms disoriented
and oonfused but can still adapt becausa the tactile and visual

refercnces ara opsrative (unless blackout occurs), The spacs flight
of the Sovisets indicates that there is 11ttle, it my, IOBI of
. losemotion and musouler con%rol. - : .

‘Sines research on weightlessnazs goee vack to 1947 (at lelut), this

biblicgrachy only atterpts to gather ths rscent material from open
end clossd sources, Further sourcus are ths bibliographies which -
sre lizted in the subject index and the "Indax Medicue® uhich was
not used in the compilation of this bibliograpny. ,

Thia biblingraphy presents a reviev of the literature on tha subject,

With the exception of a few samplinne from esrlier literature the -
raferences ter?! Lo renge from 1957 to August 1961, Material prior
to 1957 can be raadily otteined by utilizing bibliographies oited
in this repo*t. - _

Items are listed alphebetical;y Yy periodlcal title and corporate

- author in one alphabet, Please reguest material from Technicalr

Information Center (TIC) on the usual "Raguest for Data" form,
Armad Services Technical Information Agency (ASTIA) AD document
numbsrs have been glven when available to taoilitatg ordering from

"..m:c.
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 BIBLICORAPHY

ADVAI?GE& IN THE ASTRONAUTICAL 8332\7‘?}3, Famm OF m |
BIKTi, 18-21 JANUARY 1560

New Yoz*;x » Hacrnillen Gcm*:pmy, 1961, '
BABIG RESEARCH IN ASTROBIOINGY, Richaxd 3. Immgt 317-327.

This dlecussien pertains to one grous of axparﬂm@ma alnnd

at dstermining tho effeot of ssro grevity on two besle
ealiuvlar phencmsna - fertiligation end o0ol) diviedon. The

ssa urchin eggs &nd sperm ware ussd, end a device waa

dasisnad by means of which eperm end ogaa wore mixed ad the
end of the escelsraticn phase of the f1ight and fortilizatien

- ¥ag eccomplished during welghtlesanazs, Soma of theso eggs

for study after recovery. Cell divieion was etudied in wmuoh

vware fixed durinz re-sntzy and scme wers allowed to devalop o (
the sums way. The t@chniquaa end rewm are d.iuouuad. S {

AE%O)’AUTICAL SYSTEiS DIVISION. ‘B 61—166.

WETGHTIESSNE3S AND PERFORMANCE, A REVIEW OF LITERATURE.
Je P, loftus end L. R, Hammor. Wright«!’atmram My Foros
Base, o’hiot Auguat 1961, 34 pagu. Lo A

‘The implications of welghtlessness &3 encountaved i space

f£light are disocussed end the known research dsaling with the
p&whalmgiaal end physiological effects of gerv gravity is
critically reviewed. Topica are grouped under the haadings
of orlentation, psychomotor performance, end physiologieal
functione, with a special eseotion on methods of gesearsh,

The major problem area indicated is the effect of waightloss«
ness on gravity orlented eensory mechanisms, particulsrly the
vestibular apparatus, and conssquently, on both physiologiecal
functions end payohomotor parrorme.nce. An extensive biblic-
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AERO/SFACS ENGINRTRINO. 19136-39, May 1960, o
ORAVITY PROBLENS IN MANNED SPACE smma. C. C. Olsik end
Jo D Hexdy,

I% 4a showm that more human meﬁ@m@ et goro g mnd b
availeble before ons cen conclude whothor 4% 4g bebtsr while
in epaso to etzy at goro g, or, by rotation, to mrintain
certain centrifugal scooleration, or ¥ have altsimats
periods et gero g and &% highsr 83 teble ahowing mma!. m
ren emwntu sb@v@ 10:&,@5@ foot,

Az'ﬁa/smcz ENOINEERTHD, 1911323, 18, Beptenber 1960,
ZERO QRAVITY HERCURY CONDEHEINS mém Ho' Ji O, Retts,

AFROSPACE MEDICTNE, 31:5&341;6, July wen,
ATREORIE OSR STUDIES A PRRLDMINARY x&_a?caw. G, ¥, n. aomk.

Evidencs gained fron subjsots vhich w@m‘expam{! to walights
lenences suggoests that changss in GSR end heart rats erd duo
.prmmu to @aotsicnal f&mt&rs raﬁher t‘n&n p‘»xy@i@legioa‘.l. o

AEROSPACE HE:DIf’ik 31:661-669, Aﬁgust 19&9.
OBSFRVATIONS ON HEART RATE AND CARDIODYHAMICS DURTMD
WEIGHTIESSNESS. O. E, Burch and 8, J. Geratheushl.

Tho sories exparizents vhich ara dssoribad in thin ertisls
indicats that tho stressss which are imposed by woightlessw
nens in eircraft end blologloal missile flights are wall
within the range of ‘biolagioal tolersnes for human end
enimal er»;aniﬁag. ,

AEROSPACE »mn:cm. 32:137-11;0, February 1561,
PHYSIOIOGICAL EFFECTS OF POSTURAL nzsomwmxa BY rmnm
DURTHO WEIGHTLESSNESS., B, O, Kinmg,

This ropord i concerned with observationa on mmmmm
function, end spocifically the f\metion oz‘ ‘tho utrioulmr
otolith during waightlmamaa. o
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ARROSPACE MEDICTHE, 321182195, Maveh 1961,

SYMFTONS RESULTING FROM PROIOKQED INMENSION IN WATER: T8 -
FROBIEM OF ZERO G ASTIENTA. 4, Oreybis) and Ba Olark.

Tus principal objootivo of thia study wan to doterming the
erf@cts of e?tenc!m perlode of waighmausﬁasa on th@ fimmm

of tha h be&y

Ammz VEDICINE, 321209 0176 Morch 1981,

ORIENTATION TO THE VERTICAL DURIRG WATER ISWRBICH,

Js L, BErowm,

‘It 48 s!:zoﬁa that tho utrioles are :%Lguvely maz‘fiaiahﬁ&s .

gravity sonzors when tha heed ig in cortain positicns, The
similation of gexo gmvity msxy be enhanozd by uﬁmm .
taeeo poz.it._e..s wit»h vater sa*gmn. S L

 MPROSPACE HEDICINE ﬁaszémsw, horil 1962,

A STUDY OF ANTHAL REFLEXES DURIH) EXFOSURE m smmm
A)D VETOBTIESSNESS. Q. J D, Bcbosks _,

A rosumo of gevoral experiments emdmmﬁ t@ atudy taha rola '
of tho westibular epparatus during states of subgravity end
wolghtlessness de presented, Tho enimals used were cats
¥hich wsre oexvied in en elrplene, Date was colisoted by
wBIAns ot a eomsra f&geramg the mmalg' reap@m@s. R

it

 JEROBPACE MEDICRE, 32:3674;@0, My 1961. '

FSYCHOBIOIOOICAL EFFECTS OF WAT&R@IH?’%IONﬁI@%' v
mﬁﬁm’ﬁms. Do E. O3 ?@Mﬁé, eb 319 '

Discussion of en e:sp@rixant cmdust@ﬂ on ono sum@m m a
scven~day poricd durimg whiloh extanolve blolopls data wes
oal,leatf:!, and inv gz.mg ‘.%mle«b@&y m@rsiw in watar, E

Agmsmcammm. 32:7193725, Augast 1951. ,

HAND-EYE COGRDINATION IN WEIOHTLESSNTSS. T. Do %M@Mﬂ@- ‘
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13,  ABROSPACE MEDIGINE, 321726-736, Augvst 1961, |
| " PHYSTOIOTO EFFECTS OF A HIPCDYNAMIO ENVIROMMENT: SHORTe
TERM STUDIES, D, E. Grevolins esd O, W. Bormard,

ﬂzwn:*m,dtﬂ investigetion of ths effgats unem humen beingn
of 6, 12, end 2l hovrs of wetor dmmopsien, Tiltetsbie end
heat-chamber tests evs mode, end pesponses o headiuord
asocoleraticn eve studied, f’wta&mt poychomator bsots end
evaluationz eof muzols strangth ero also discugssd,

1, ATRCRAFT & MIBSTIES. 3152-83, July 1&69.’ L
BIGHECHANIGS OF %EEOHTKE%!@%. E. ‘1’. E. Hertabarg.

15,  ATACRAFT & MISSIIES, L126-29, June s981,
" "N APFROAGH 70 ZERO ORAVITY TESTS. R. B, wme

Discussicn of tha main features of m wzsz,z,mramy

Simulator® dsvelopsd by lockhoed's Goorgia Divisicen, danigned
' to nullify men'e vieunl, mochanieal, end Limor-oar cuss to
{(r gravity., The concepts of null-gravity end govc-gravity ors
differontiated end the principles of null-gravity simulmian

&re etudied an en mtﬁduction to the sab:)ect. ; .

26, AR FORGE. uaamsmno, Apm w59,
" IME WETRD WOR1D OF WEIGHTIESSNESS, W, Reavitt,

17, ATR FORGE. Lyi212-113, Apedl 3981,
© - ALLIN A VEXONTIESS 'DAY'S WORK. J. 8. Buts, Jr.

‘ 18, AIR FORCE, BAI.LISAIC HIS%TTE DIVIbIOm ﬂL‘i E%Eﬂm AHD

: B DEVEIOFYENT CG:MAND, WDZFB 2. "

i S DISCOVFRER III, Inglwood, Californias 1950, 5!3 p&%s. ‘
S S . AD-2h) 853 S

S Diesusses resulta of marim@nta with h mm@ gont ia tho o
b A two etoge Dis@werar. : I _
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ATR FORCE, MISSTIZ DEVEIORONT CENTZR, T 583,

APPARENT MOTION OF A FIXED IUHIMOUS TARIET DURIMQ
SUBQRAVITY TrAJECTORIES, @, J. D. 83&@@&.
Eollomen Air Foros Baes, Now Msxlao: ?@bmw 1958,
AD-135 009,

Tals study w3 to determing 'ohna eficots of lin@m- ’
eccoleration end desaleration found in flying a belliatie
trajsotory on the visual porocptien of & ¢orged dn the
derlt,  Four evbjeots obzorvsd & flxsd Jmis;@ua torged
vhils the oilet of en Fa9l aiz orafy m@autﬂd ths ballistis.
ts’@s@%%’?v .

ATR FORCE, HLSSIL& DEVEIQF*E?« Oaﬁ”i’ﬁa 58&&.

SENSCRY REACTIONS REIATED TO WEIGHTLEARSNEES AND mm ‘
IMPLICATIGNS TO SPACE FLIOH?. 0. J. D. Schooke =
Hollemen Adr Forso Base, Fow Hoeisos April 1953 m p@ma.

~ AD-135 012,

Discussion of tho im;oucatiem of & eénaam«stmed emimm-
ment and corparlson to ths corditions that will prevail in
eotual epace flight, Recomwendatiiens fcr tm.'ming for fut.um
8psce t’light a.re pragsontsad, , ‘

AI'R FORCE, MISSILE DE’JEIQ!%E‘%? m

HETOR? OF RESEARCH IN SUBORAVITY AMD m&«ﬂo ‘ .
Js 5, Henrchen.. Hollomen Adw FGW@ E&a@, E’FE‘G? ?m@@'

Key 1958,

The subleots of subgravity end se"ewmvitsy ara mma m
the form of en historlcal essay. Methods of studying -
various types of subjests (humen, felime, redent, eto.)
&ro discuescd and rosulia of the experﬂmnta 830 gi%m.
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22, ATR TCROZ, MISSTIE DEVEIORMEHT CENTER. TH 5815,

FLIGHT EXPERTMENTS ABOUT HUMAN REAGTIONS 10 AG(‘?‘«IER.AHONQ
WHICH ARE FOLIGWED OR PRECEDED BY THE WEIOHTLESS BTATE,
Ho Jo von Bogkh, Hollemen Alr Foros Bane, MNew H@KiQOC
Deosmbar 1958, : _— .
AD-15h 108

Tho dmplications for planning of mamned 8paso ﬂégh% arg,
fivst, thrust valuss end ro~ontry profiles must toke ﬁhsa
wer esosleratisnstolerencs dnto econsideratien; end
ecoond, ¢hat edsquats g«»ps‘etﬁct&eﬁ st bo designed fop

high &a@slerationg. _ _

23, AIR FORCE, HT&ﬁIIEaS DEVEIORMENT Gmm. ™ 5 9=13
FZRCERTION OF THR HORIZONTAL AND VERTIOAL IN Sﬁiﬁl&m
SUBORAVITY CONDITIONS. G. J. D, Bohosk, Holloman Alp
Fores Bas s, New R*sﬁcm Juns 195% 13 pogess

AD=215 L84

Guen +4tasivo e;xpafzﬁa%s ghow? that in Mrr.‘..:‘ge'l nut,wmviw
oonditicns with decrespad propriccepti.e ivr - porceptien
of the horizontal end vertisal is groaly L vede During
actual sp2os flight, ertificiel gravity revo.s may b8
x;zedrfd to inoure adaqugtas human oriantam.m durmg w@igh%a
‘lssoness.

2k, ATR FORCE, OFFICE OF SCIENTIFIC RESEARCH, TH 58.208,

BASIC RESEARGH IN THE FIELD OF VISION, I--ON THE EISCTRICAL
RESPONSE OF THE HUMAN EYE TO RED STIMULI OF DIFFERENT SHAPR,
L. R, Rositenls II--EFFECT OF PUISE SHAPE ON CRITICAL FLICKER
F"&%Té’?lg'g AT DIFFERENT LUMINANCE I?EVELS. Harcella Bittind,
AD=152 2L9 . o

25, ATR F’ORGE. PERSONNEL TRAINING RESEARCH COMMAWD, TH 57-101,
THE BEHAVIOR OF EMERGENT AND DESIGNATED IEADERS IH |
SITUATIONAL TESTS, w° Borgi July 1957. 10 pagess
A!Jn'.!.sl; 222 ’
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26, ATR RESEARCH AND DEVELOPHTH” COGiAND, TR 60w7.
. TUHAN FACTORS AT EXTREME ALSITUDESs SYNOFSLI AND BIELIO«
GRAPFZ. F. Benghert end E. Pattishalls Moreh 1880,
1g%$l
maz

Contentas Symopsis
' Ecolegy

- Bshevior end psrfoms;ﬁaa
Acosleration end decsleration
Wolghtlesanose
Radiation
Instrunentation

Bipliggrapky '

21, AR UNIVERSITY QUARTERIY REVIEW, 10:221-341, Sumer 1953,
WETOHTIESSHESS, Sicgfried J, Oerathowchl,

Tnoludes tables on reeponses of L7 human subjects to ahort
perioda of virtusl welghitlsnsness end dimoussion ot
{ o pbychological aapsct@.

28, AMERTICAN SOCTETY OF MECHANICAL EI@DJEERS TRANSAQTIO?@B, SERIES B.
281265-170, Juna 1561, '
TRANSTENT CAPILIARY RISE IN REDUGE) AND ZERO&RAVITY me.
Robazt 55@5@1. _

Eﬁ})@rimmtﬁl infometd,rm giwm on the tronsient ‘cwnm'
rise of water into vortical tubsz subjected to rodueed and
garo-gravity flelde, The response in a lew-gravity envircso
mont 1s of intarest in studying the bahavior of l.iquid
syste'*m for agaca vshicles.

29,  ARMED FORCES MEDICAL JOURNAL. 11:786-793, July 1960,
PERGEPTION OF THE HORIZONTAL AND VERTICAL IN STHULATED
BUTRAVITY CONDITIONS. O. Jo D, Schock.

The role of the laby?inth in eeming body peaition wdey
&ub gravity conditions 4n abaence of poripheral visusl cusa
wag assessed by comparing percoption of the horisontal end
vertical on lend end in water for several body positions,
During weightlessness in actual space £flight, ertifieial
gravity forcen may be naeded to ensure ud@nu@.w human
orientstiom.
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30. ARMED SERVICES Tﬁq&éIbAL NFORMATION }QF??M. ,
' BIGM‘;TRQ}&UA I8, A.?lingtm 12, Vir%in&fas Fﬁbﬂﬁ?‘:{ 19;,5,

. 237,
Faf e -

A bibliegrephy covering literaturs ficm 1952 to 1958, I '
oomprises a 1list of rofersnces to roperts ralstsd to the
blologleal prodblema of epase flight. Ths reports, whieh
Cprimsrily originate fron Governmani-gpensorsd vasearch

progrens, Eey bo obtainsd by mildtary sgencies end pﬁmm
G@Q’bi‘aétﬁa’a of military dspar@*&%. ‘

3, ARVED SERVICES TROHNICAL B’FQF%’ATKG?% mzm.
" BIO=ASTRONAUTICS (SUPPLEMENT). Arlms%on 12, vmmaaa
A:’gbg@;f? 1960, L3 pagase

This suppiem’:at 1s to make availeble .mtar@m@é wvhich havs
bosn added to ASTIA eincs the publiﬂati«m of tho biblio-
g?aphy of Febn,gﬁ' 1959, v

12, ARMY MEDICAL SERVICE. RESEARGH AND DEVELOFMENT CGIMAND, SRe13.
SOME OBSERVATIOHS ON HEART RATE AND CARDIODYNAMICS DURTNOG

WEIOHTIESSNPSS, Ggorge E, Burch and Slegfried dJ. Gamtmmhh .

13 Novenmber 1959, 14 pages, . ‘ N
AD-23; 281 . I -

 AEROSPACE MEDICINE, 31:6‘1«»&69, Aeguat 1550,

Considorable efforts wors mda during tha lest deoade to
dateraming the blomadical effeots of subgravity end zaro-0,
Animals end men were expossd to short end moderats poricds
of welghtlessnessj end thalyr behavior, respivaticn, end
cardiovasouler functieons wore rocorded during eairveraft end
rocket trajectorles, The paychological factors whieh
entercd into ths physlologlezl phenemma 48 cleerly evide%

through en e.nalyais of tho data obtained in soro-0 m@rmsnm. -

33, m mm AIR FCRCE JOUR}!AL. 97:21, 23 April wéo. :
: "MAN IN SPIMNING TANK OF WATER wm. TEST EWE@TS & mzmm-
LESSNESS IN SPACE., -

Casi o
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Asmommm ACTA. 21203, 19%,
PERSOMAL EXPERTENCES DURTRG SHORT FERIODS OF wmmm%ms

REPORTED BY SIXTEZN SUBJECT3., 8. J. G%”ﬁth@%“hlo

Rﬁszetimg to wolghtlensness by passangers in a x@@m@a T«an
fiying a Keaplmim trajeotory ea ravealed dn Ay Fores
8chool of Aviation M@c!iazm tosts of 1953 &md 1958,

ASTROVAUTIOA ACTA, 1:16«»2!4 1558,
FRODUCTNG THE WOTOHTIESS STATR TN JE‘” Azam
8, J. Gerathewchl, et al,

Defindtdon of wachandea), prinoiples oz gmvaty od
econlaration for "egravie" ptate purposea, The relation-
ehip batuaen ths duratien of the walghtless stads and p@@k
eltitude of the mensuver are d:lsonaas:d.

ASTRONAUTIOS, xsem,m, 7h«~75. Novemter 1957,
WEIGHTLESSNESS, Slegfried J. Gorathewohl,

Discussion of %3143 phyeliezl principles of w@ightlwamm, how
it is achlovod in an aivoraft, and en ssoount of htsm.n
m.,ot!.cma to this phencmana.

A_s"%aorwrzcs, '-z%«ﬁ? 81,-88, F‘e‘m-w 1950,
WETGHTLESSNESS AND SPACE FLoN?, A, Jo ven Beckh,

Det@xdorse,tion of neurgmzoulap cooﬁzimtim end d&aorisnt»a—
tion arn oonzidarcd to be originated by the weightlees state
per 86, Howvsvor, mors complex problems erisa during
extended spase flighis; as woll es during altornsts evcsloe
ration end waightleeansas, such es ocoura durlng the esoond
end re-sntcy of epaco vohicles, Rssulits of exporiments in
Jet eiroraft are olted to show that the waightlese stats
agpravatss othar physlologleal conditions, which, in oome
bmmim, poas esrious problem to man in r.pasa ﬂi,gm,

AST‘%ONAUTIC&. hx!&2«=h3. Febmm 195‘?.
TEEY FLOAT THROUGH THE AIR,
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39, ASTROMAUTICS. L4128, Juns 1959, R ‘
KFEPING TOUR FEFT ON THE GROUND I SPACE, J, A. Horbauer.,

A brief nots givan on ourrent end projscted exporiments
with mognetie ehoes which will ellow men to walk in normal
ta@hiam in spacsoraft during pordeds of wﬁiﬁhtleu@n®aa.

Lo, ASTRONAUTTIK (STOCKHOIM). 1(1)19-36, 1958.
SGE BIOFHYQICAL AND MYDICAL ms TS INVOLVED IH MAYAED
SPACE FLIOHT: A REVIEW, 0. J. Okﬁ@dﬁ@%o
In Fnglish, ' :

Tha redgs@d gravity or sefo gravity expgri@ne@g vhen &
Batellits or & spaco vehicle 4s coasting fresly in epace
is suppossd to causs no sorlous disturbanoos of the normal
phvsiologieal functicns of the bedy, btubt orientaticn end
co-ordinaticn may be diffieult during ths walghtless etste
bafora mdaptation to the nsw sltuation haa taken plase, In
the case of long-lasting trips, the storage problens of
oxygen and air-purificaticn chemicals aa’ woll a2 of food and
water may bsooms oritical, PFhotosymthetlc eir purificaticn
end food synthesis fron algml materisl masy bo ﬂh@ solution
in tha future, A o :

_hl. AVIATION AGE, agzm;aa 79, May 1958,

C02 DISPOSAL, LEAKPROOFIN, ZERO ORAVITY: FROBIEMS FOR
SPACEGRAFT ATR CONDIFIONING, F. B Groen, '

12, AVIATION AGE. 291196-203, Septanbor 1958,
"APPARNT VEIGHTIESSNESS" CALLS FOR NEW DESTON APPROACKES.
Jerzy Makowski,

Discunsion on the conditions of wetghtlaganaaa end the :
design problems caused by this phenomsna,
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L3 AVIATION MEDTCAL ACCELERATION IAB, NADC=MA=5909,
ACCELERATION PROBIEHMS IN SPACE FLIOHT. J. D. Hevdy, et &l,
- Johnesville, Pennsylvenias 1 Cotober 1959, 34 pages.

Tho mejor problens aszoclated with scgoloration gnd the

~ dotaile of provieus expordmontsl work in this field using

e - entvifuges, rooket sleds, and othor simulateore ars desoribed.
' f The problem of wolghtlessncas ie dlzousssd with epsoisl
reference to Gerathowchl's investigation of human tolerancs
to the welghtless etats produced Guring “ellistie trajectory
aivoraft flights, A detalled escount 1s given of edvances
in high G protscticn, inoluding tha usa of the omntour
ooudk end water imemim. _

bh.  AVIATION WEEK, @(25):23, 22 Docambar 1958,
| FEH PISIOLO0TGAL CHANGES NOTED IN KOMKEY'S WETLAPLESS

FLIDIHT,.

~ The longest wsigh*leeﬂ pariod echgevad uith [} prin&ﬁ@ end
the t@lerstrio raaulta ara disauaa@é.

LS.  AVIATION WEEK. 69(25).52-453, 55. 22 Decsrbor 1958,
ZERO ORAVITY TESTS SHOW MAN CAN ADJUST 70 SPACE.

Eduard L, Brown,

Exporimante ocﬁducted during tha- pmﬁ% six m@utha W in

tho laboratory end in actual flight, in which shaxt p@riods
of goro gravity woro achleved, roveal that thare 4s no

? o -~ . ssrious deoromsnt in menls performancs under thess conditions,
S - - - Without excoption, the subjocts were eble to adjuad to esvo
| C . gravity oonditione within seconde, It may bs that longer
G _ - pordods of garo gravity and furthor t99t8 may upset ths

P conolusiona reached to dats, but, ge of now; woightlesonsss
doss not appesr to orsats es gorious & pr&bl@% for orows as
blomedical scientintg had prcdiot@d. - »

L6,  AVIATION WEEX. 72(21):514-59, 23 Hay 1960. «
NG METHODS PROE SPACE FLIGHT HAZARDS. Bvart Clark,

Current and prcjeotpd 1n“e5t1gat ons on tho effeots ot
‘radiation and of waightlassnaas on hunens 1n Bpaco erg
digauaaed. . . o

BilM BEV. 2-6)
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4% CAMBRIDOE RESEARCH CENTER. TN 61-7,

TEHPORATY THRESHOID ELEVATION PRODUCED B.l' CONTIRUGUS AND
"gpmsﬁ % NOISES. Walter Spleth end W, J. Tritiiposs
1 t 1. ) ' ‘

L8, CANADIAN AVIATION (TORONTO). 3318-11, H,areh 19609 : o
DEFENCE RESEARCH MEDICAL ITABORATORIES SCIENTISTS FRO% u,mes -
smf‘E LIMITATIONS, P, Erawnan,

Th@ work of tha Defencs Rooearch Mediesl Leboratorian M ‘
Devmeview, Ondarlo, Canads, towsrda tho sclution of the
preblens of weighti@ssne&s end motdon sicknaes in spacs
travel is discuzmad, Musoular dotorioration, elrculatery
changes, end problems of povement, es results of the ~
weightless oondiiion, ere briefly ewnsidered. Bsperiments
on motion sicknsss rosulting from the utilization of engular
asceleration to coxmtaract veightlessnses is alsc desoribed,

L9, FLIGHT (LOWDON). 61; 293400, 12; Hamh 1952.
MAN WITHOUT ORAVITYs THE PHYSIOIOGICAL AND Psmoxmmu.
FRODLEM3 OF SPACE FLIGHT. L. No Thompaon, ; '

The principal -hyslological functiens of the human wﬁy
such as reaspiration, oiroculation, end digeation, are

rimoarily musculer in aotion and, tharafurs, independsnt

of gravitational pull. The author eummariges othor problems
“that w111 ardee in sotual epasa £1light, such as tho nesd for
atwospherio ciroulation beoauss of lack of oonvestien
currents, prevention of blackouts during high toke«-sfl

‘aocelerations, protection from rediation, the possibility of -

infastion by alien viruses and germs encsuntsred on othep
plansta, and the necd of propar praparation agaﬂ.ﬂ@t
psyshologleal crizce on extonded fliﬂ‘hme ' ,

50, FWQMVU"‘ {STUTTGART) 2;22~=25, Februm 1959.
THE DANOEROUS @, M. Jager.
In G@man. : '

Tho phyalologle effects of O forca'; end human Gnml@mnoe
limits ars roviewerd, and protective moasures end current
 expoeriments, such as tests in water immersion chambers, are
dieougsed, ‘ : : .
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3,  FORCES AERIEWNES FRANCAISES (PARIS). 114(159):789 823, ey 1560
end W(160)1969-986, June 1950,
PHYSIOLO0Y OF SPACE FLIGHT, R. Grandplerro, et als

8m21) abstraot in AFROSPACE MSDICIVE, 31:&’?3, Ootobep 1.%99

Tha folleving subjetts ars rovisusd - escolsratden end -
dsooleration tolerancss, walghtlessnens, redlaticn,
prolengsd life in e spese eabin, oxygen regsncrvatien, .
utiligation of urins end collsstion of wator vaper, end
the natﬂtienal requ&msa;snﬁa of estronauta,

52, FUSEES (PARls). 161168, H&w 1957,
QUEIQUES ASPECTS PHYSIOLOGIQUES DU VoL "BA&%@ F@AMTEU%‘
P, Biget end H, Boltsau, _ C
In Franah,

Raview of the physiological aspecis of inteyplenstery
filzht &'ﬁph@éisiﬁg problems of the grnvitynfrw at&%. ‘ ;

€3, GRODWD SUFPORT EQUIRMENT. 2(L)s83-85, Aug'@etmﬁwpt«amb@r 1960,
: ASTRONAUT SUPFORT FROBIEH, C. Adans, | :

A gtudy of man's water roquirsments in apace end an mmu
of eating end drinking expsriments condustsd md@r 85r0=
g:‘avity coaditiaaa ard preaemt@d. _ o :

).  HUMAN FACTORS. 2(2):62«69, w1560, S
| INTRRNATIONAL LIST OF Hmn FACTORS FIUS. C. W. Cartar.

Tads annotated bibliography prosents 5!4 referoncss to films
dealing with human fectora problems in man=-machine dsaiga,
The subloots eovered includs emergsncy e2caps end survival
systems, gero gravity studies, medical aspasts of high
intensity nolse, illumination and dark- edaptation, enthro=
pomstrieal tochniquos, simulated desompressics studies,
alrorsy fatigus problems, end the effects of whole body
vibration o hunen parformance, Ths rofersnces ere
catogorized by source in order to faollitate proes:mm%t
ef cortedn films deaired by the madsr. .

HAUM RIVY. 2-61
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58, INSTITUTZ OF RADIO ENOTINEVRS TRANSACTIONS ON MILITARY
EIECTRONICS, MIL~li{(2-3)1284-287, April-July 1960,
BASIC RESEARCH EFFORTS IN Asmomowmf R. 8. Young
end J, xu Jehnach, .

Tho nesd i6 oldtsd for ths d@?@l@ﬁ?%ﬁt of 1nsbﬁuwaa%&%&@h
capable of eccurataly measuring end tolsmetering vardous
physiolezic responses of & wide varlely of collulay gystems
subjooted to accelerative foross, to oopﬁiti@ra ot vacuww,
and to zeremgravity. ,

86,  INTERAVIA. m:awwsgz, Apri!. 1959. ,
Pmrs EEYO;&) THE STRATORPHERS,

570 | INTﬁﬁgATION}L AS”ROﬁAUTICAL GONQRESS, PROCE&DINGS OF THE VIII@h,
Wien: Springer-Verlsg, 1958,
FRODUCING THE WEIOHTLESS STATE IM JET AIRGRAFT.
8. d, Gerathéwahl, et 2l 533»‘h2.

In the conclusion 4t ia stated that the pilbt had floan all
- garo-gravity roscarch flights at the Schoosl of Aviatien
Madieine end had experienced wesightlssonsas 3 minutes each
: réight or a total of 11 houra with no epparent physiol@gi@al
effeots,

'58. INTERNATIO%AL AS”?OF%UTICAL COﬂGRESS, PRGCEEQIRG% OF THE IXﬁh,

19

Wiens Springer-Verlaz, 1959 '
FLICHT EXPERTHENTS ABQUT HUMAN REACTIQ¥S T0 AOG&LERATIOﬁﬂ
WHICH ARE FOLLOWED OR PRECEDED BY WFIDHTLEBS%E%S. :
H, J. von Backhi 507-525.

Altoration of waightlaaanela and assolerations results in a
desrease of eccgleration toleranes end of the efflolensy of
physiologic resovery mechaniems, The implicaticns for
plenning manncd epaco flight are, first, that thrust valuss
and ro-entry profilas must take the lowar socslsratien
tolerenca inte consideration, and sscond, that edequats G
protection must be designed for the pllot, to provent
dengerous effects of unavoldable high accolerations,
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INTERNATIONAYL ASTRONAUTICAL CONGRESS PROCEFDIING OF THE Xthp

1959,

Wiens Springev-Verlag, 1960,

ON THS TECHNICAL REALIZATION OF SUBCRAVITY AND.
WEIGHTIZSSNESS, 0. Wolaseki 202210,

Gonzidera tho problem of a tochnisal realigation of sub-
gravity ond waightlessnozs on earth end under the full
effacts of the force of gravity., Preotical mothods ave
presontsd with the ein of csnduatmg, ressarch work m
BpRos t@sk:qica nnd maa.'mm. A

IGA ENOINRER. 60(’.;)326-a28, Janum 1950,
SPAGE }FQIGM. R, Dostal end T, Keraay. -

Tads 46 the firct of a serles of two erticles mplmnmg
tho problenms men will enscunter when thsy venturs into
space. The effests of W@ightl@ﬁaﬁw@& and aosnio radiation
&re disouzsed 4n this izzue, : ‘ By

JOUHJML oF AmﬁEGAN MEDICAL ASSOGL\TION. 172( 7)3665@668,
13 Febrvary 1960,
PHYSIOGLAGICAL ASPECTS OF HYTR RGRAVIC AND HYPCORAVIC STATESI
APPLICATION TO SPACE FLIOH?. J. E. W&?ﬁo S

 The extremas in gravitational forses whish w11l ccnfrem .
men in space flight are described, Also disoussed evs the
functional problems of the hﬁﬁ’mﬂ bad;y wh@n snbjﬁcmd to

’ parioés of zero sravl.t-y. . . -

JOURNAL OF AVIATION mmxm. 21:395 1950..

POSSIBIE METHODS (F PRODUCIMG THE QBAVI“YuFREE STATE FOR
M‘E:DICAL RESFARCH, H. Hab@r &,.d ?. Hg‘*er. ‘

JOURM.L OF AVIATIOH HEDIum. 23:373, 1952,
FHYSICS AND PSYCHOPHYSICS OF WEIORTESSNFSS, VISUAL
ERCEPTICE% . S, J. Gerath%téﬂ. .
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JOURNAL OF AVIATION MEDICINE. 23(6)1594=506, 1952,

THE CONCEPT OF WEIGHT IN AVIATION. H. Habawrs

For purposaa of eviation engincoring end madising, the
concept of wolght 4a radezmed. 8ix dynanis eituations
ere :Llluatratf*d, in which the thres fox*w@a exrs mpmm%“a
a9 veotora, _ ’

JOURNAL OF AVIATIGH MEDICINE, 255235, 1?52;. o ,
EXFERIMENTS WITH ANTMALS AND HUMAN SURJECTS UNDIR 8UB MDD
&&Rg GRAVITY g}olmﬂmm DURING THE DIVE A¥D PARABOLYO Fzm’“.

e Vs vor Dookh,

JOUR?@AL OF AVIATION MEDICDNE, 25(&):14@»1419, 19%. '
COMPARATIVE S8TUDIES ON ANIMALS AND HUMAN SUBJECT3 m TﬂE
GR&VRI«'%EE 8TATE. 80 Jl G@?&%W@L

A roview is prsaemted ox‘ the e;:istinq knwlméa on the

- psycho=physiclogical aspaots of sub- and gerc-gravity
conditions during dives e&d in parabolic £light; spacisl ‘
( p;igie ie plsaad on the mveatigatiom of He &4 vo BMM;%
55h). . , '

JOURRAL OF AVIATION MEDICINE, 2817, 19579
SENSOMOTOR PERFGRMANGE DURTNG WEIGHTIESSNESS-=EYE-HAND
CO-CRDINATION, 8. J. Oerathowchl and H. D. St@.ui\&m.

JOUENAL OF AVIATION HEDIC B, 28:3&;5*-355, Azwus% 3,95‘7.

TUE YTABYRINTHINE POSTURE REFIEX (RIGHTING REFLEX) ™ ™2
CAT DURTNG WEINHTIRSSNTSS.. S, J, Qerathzushl emd ,

2

H. D, S%allinga,

micp%rixnants desling with the otolith funotiona of the cat in

order to shed light on tho vaatibular proa@ssm duﬁng aub-
end :ero»graviﬁy.

JOURNAL OF AVIATION MEDICINE. 28:k}7-460, Octobor 1957,
THE BIOLOGIC RESPONSE TO OVERPRESSURE. I-~EFFECTS ON DOOS -

OF FIVE TO TEN-SECOND DURATION OVERPRESSURES HAVIRG VARIOW

TIMES OF PRESSURE RISE. D, Riohmond, et &l,
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Jovmx, OF AVIATION MEDICINE, 20:531-53%, Deoember 19«?.
A NEW LOOK AT AVIATION ﬁrffxmmw. uww E Sma‘.l,y end
Jamos P. Hesgz, ‘ ' .

Dieoussion emphasising the nesd for mers stmy of the
nervous Bystan in evistien physiolngy end fss'* e @1@@1&'
elignmant with p'ﬁ'@h@l@@‘o

JOURIAL, OF AVIATION MEDICHIE, 23:553»5@‘33 Dooerber 1987,
PHYSTOLOOIC FACTORS IN ATRCRAFT ACCIDENTS IN THE umm
STATES AIR FORCE, Euzene B, Kenessd,

Siudy eoncluding that tho fastors aff%a%mg the n@mal
physiologie state of the pilot era contribusting mfa}mr
than p@imy eause of ma jer ammﬁ ecoldents, .

~ JOURHAL OF Ammz; »ﬁmcmg. ama mms% Agwil 1958,

mﬁf oF Tn”E WH@
© QRAVITY 8 A'FE. L. A, Mgh%.

JOURFAL OF AVTATION PEDIGIPE. 29:371«3’h %wﬁ.
UNUSUAL FUIMONARY LESIONS IN wfm C
Re Jo Sﬁlwvﬁl, e &1\0 ) . '

Dég‘@m@%i&ﬁ of p-ﬁzimmm m‘%@%ﬂ.gaﬁimﬂ w&ﬂf@m@ﬁ %
de ﬁ.igmr..a waseal 1@%3&%3 end- pmammm@n et m e&w
- gtudien, : : S

JOURNAL OF AVIATION MEDIODNE, 29:386@91 sg mﬂa.
EFFECT OF ALTITUDE AND OXYGEN UPON FROAR
PERGEFTION, B, Fiﬁm‘.!,stain and R, Pﬂ.ﬁp&@ﬁ.

Rosults indicating that no effcobs of «M"zw al%%mde or
Bﬁajh;ng pm*a oxyg@n on px‘imwy mw mwamfwm w@ra ’
ound,

JOU‘?N‘\L OF AVIATION l*ﬁ’ZDICﬁJ:u 2981&?8-&!‘;33, Jum 1958; S
REQUIREMENTS FOR EXFE RIHENTRL ZERQ GRAVI‘IY PARAEOW.
-Juldlen E. Ward, : . ‘

w
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JOUWAL OF AVIATION MEDICINE, 29:501; 2616, July 19
EXPERINEATS DURTNG WETOHTIFSSNESSs A STUDY OF THE OCULO-
AGRAVIC TLLUSION, 8. Gerathewohl and H. Stallings,

JOURNAL OF I*S’AT TRANSFER TRANBACTIONHS A&?ﬁ, SERIES C, ‘81: _
230-235, 1959,
A Pr!ﬁ“"C&EAPHIO §TUDY OF BOILIKE m THE AB&ENGE OF GRAVWY-
R smgm md C, M, vsiekim. : B , .

JOURNAL 0? SOUTH AFRICAN WERP&JIETAE{ SGGE"‘Y. 2&@29. April.

Bapterbar 195L,
SPACE MIDIOINE, Karberd B@gal.

Medical problems undsr woightless cunditions outsido tha
oarth's gravitational field in torms of eclectlion of the
ordy, toke otf, flj.ght, hnding, and 1ifo on the objact&va.

JOURHAL OF THE BRITEH I}‘TERPLAHEZ‘ARY SOC]ET“!. 73@81, Marche

April 1955,
GRA‘!ITY CHANGES IN AIRCRAFT Am} SHIFS. He s von Bookh,

JOURNAL OF THE BRITISH Ih"’"ERPIANEM sccmw. 17(9):
285-288, May-Juna 1580,
SOiE CONSEQUENGES OF WEIOHTIESSNESS A;m ARTIFIOIAL wrﬂw.
M‘ P. 1&55@%§30

%:«siologﬁ.eal e@nmqwnc 28 of mightl@aﬁ%m aro discugsad,
Artifisial wventilation will bo nsoesosxy, besauas of the
ebsenes of oonveotion. In the absenca of gravidational
ocluea to position, scma disordentation may cocur and motoy
estivitios may have to bo ralearnsd, but musoular etrophy
is not likely to bo a rsal hagard, IY would bs unwise to
extrapolets from what is exporienced during parabolie
ﬁigh‘a@ to vhat oen bde emctsd during wmipeman@nt waightn
85“@550

JOURNAL OF THE ROYAL A.STRONQ‘II(»AL SOGIETY OF CANAY)A S!gl
211-215, Octoher 1960,
BIQSCIENCEZS RESERRCH AND SPACE PROBLEMS. M, G, Whillans,
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82. LIERARY OF CONORESS. SCIENCE OF TECHNOLOGICAL SECTION, 60-61,
SOVIET RESEARCH ON GRAVITATION, AN ANALYSIS OF PUBLISHED
LITERATURE, Weshington, D, C.3 Ootober 1960, 352 pages,
AD-246 700

Contents: Corrslation of Stanyukevich'd publio st&%@m@nta

on vwelghtlesoness with views expressed by othor Soviet-ares
solentists; ths problem of gravitationy status of Beoviet
research on gravitation: correlation of Seviet and Westamn
resosvrshy genaral refercnces; bibliography - Soviet evsay
bibliography « Weatern worldj ennual total of publications

on gravitation in USSR and other Soviet-area sountidesy =
blographien; map showing gaoyraphisc looationa of ocutatanding
speoialists on grevitation in the Sevlot arcay English
'transl&tiona of articles in the Ruseian lenguaga,

83.  MACHIVE DESION. 32030, 9 June 1960,

ZERO ORAVITY TROUBLES: AIR FORCE FINDS BUEBLE& MIBEEHAVE, -
TURES WON'T F&"D I W“IGHTLESS STATE. :

8,  MAI IN SPACE: THE UNTTED STATES ATR mrm PROGRAM FOR o
DEVELOPING THE SPACECRAFT CREW. Kennsth F% O&ntz, Duall, T
Slean, end P@ame, New York, 1959 - ‘

NEIBHTIESBNE@S. S£§gfried J. G@?&th@%@hll 106"133.

Disouagen physieal oconecepts, oparat&oaal agp@ste, end .
.poyohologicel aspeots of woightlessonssu. Rﬁ@i@wa o
expsrimants with humma,

s, MECHANICAL FNBINFERING. 79110293036, Hovaﬁb@r 1957,
' »HAN AND HIS THERMAL ENVIRDNMENT.

Disocussion in terms of factova in heat atreas, the body &3
a hoat exchanger, reaction to extromo heat end cold,
exposure %o infrared raﬂiation, and hiatolie studiea of

- bumﬁ . :

RTINS
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86, . MEDICINE AERONAUTIQUE (PARIS), 13(2)1177-188, 1958, ‘
- THE PRESENT STATE OF ANIMAL AND HUMAN EXPERIMEHTATION IN
WETOHTIESS FLIOHT., A. Po Oilbsrd, et AJ..
In Fronsh with Englieh summary, L

e : : A dipsussion is pra@%ntéd of ourront snimal end humen
REJEE exporiments on waightless flight, - ~

87,  MISSIIES AND ROCKETS, 61333k, 29 Pebrussy 1960,
‘ ASTRONAUTS WILL REQUI}E iESS BLEEP. ﬂ. Zylnty0. ’

86,  MISSTIES AND ROCKTTS. 6132, 2 H&y 19 60. : '
LOCKHEED wmmmssms STHUTATOR EZING EUIL?,

: , 89,  MISSILES AND ROGKETS, 8:36, 22 May 1961, | -
r o © WEIOHTIESSHESS IOWERS Fans‘ommcm. Ho M, David,

( : _ 90, MISSILY (ROMA), 2(1)i5~20, February‘l?ﬁ@.
IR ' FROBLEMS OF SPACE MEDICINE, T, Icmgmaco.
In Italian with English surma ' :

The main paychcmphyaiologio pr@bl@mazwhich concern men
- travaling in space are oconsidered end disoussad en the
basls of recent resecarch end discoveries. Includsd ave.
the effeats of acceleration on the vody, Perticular
refersnce 1s mads to & sories of oxperiments on woighte
lezsness parformed in the "Central di Studi e Rissrdhs

43 Madliadna davamantisetl. Rama ke seans of & goznialls

5 P R U

conézggcﬁgd device, the eeeggii@d Yeubgravity towsy,®

91, MUNCHENER MEDYZINISCHE WOCHENSCHRIFT, 201(32)11308-13L9, 1959,
i o _ AEROMEDICAY, PROBLEMS OF WEIGHTLESSNESS., H. von Diringshofen,
b : In German, o , o

Tho transitlon from edrflight to spaceflight mekes wolghte
lezaness one of the mosd 1mportant problens of aerompaca
medicine, ‘
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92, NATIONAL AERO&AUTiLS AND- 8rAPE ADHTHISTRATION, TH D781,
FIRST PLANWING CONFERENCE ON BIOMEDICAL EXPERIMENTS IN
' , ‘ EXTRATERRESTRIAL ENVIROMVENTS, HELD UNDER THE AUSPICES
o © OF NASA; VASHINGTON, D. C., 20 JUNE 1960. 85 pagaa.
AD-250 068 :

Thirvty of the nations leading expavimental biolog&sta.oon-
forred with the steff of the NASA Offico of life Solense
Peogrems, Ths group rosommsnded emphasis on the follewings
extr&%éf?wstriel 1ifs, effests of eimulated extyemo environe
ments, ¢2llular and biologleal eystsms in spsos oonditions,
. desontanination of space probs® end vahiolel, offaots of
space on blologleal rhiyihms and enimal orienzatien, end
phat@aynthssis in eccsystens,

93, NAVAL AR Egg;gO”?“ﬁT CENTER. AVIATIOH MEDICAL AGGELERATION
LAB, :
QRAVITY PRODLEMS IN MANNED SPACE STATICNS, REFORT NO, 8,
Co Clerk end J. Hardy, - Johnsville, Pemmsylvanias
S : 29 March 1961, 3@ pmgss.
(. , . AD=255 592 ~

Unpew@rad tlight abovs an atmosphere will produsce wolght-
lessneas throughout & non=rotating epssse vehicls or aleng
the axls of rotstion of & robtating wohicle end if man le
to 1iva in sp2od etations the relative morits end problems
of living in a gravitaticnal oz 1n e waightleaa emvircn-
msnt rst be F@é@l@@ﬁo

; _ _ ok, NAVAL AIR DEVELOFHENT GE%AER. AVIATIOH HEDIGAL ACCELFRATIOH

A IAB, MA-8107, ,
i SOME PHYSIOINGTOAL CHAEQWQ OESERVED IN HUMAN SUBJECTS Duulﬁﬂ
ZERO O STIMUIATION BY IMMERSYON IN WATER UP T0 KECK IEVEL,

E. L. Bsckmen, et 2l, Johnaville, Pemnsylveniag

10 April 1961, 25 pages, : ,

AB«256 7

It was found that Water 1W$e?aion up & n@ok level produo@a

an uwnnatural physiclogical situstion 1n that, during
‘respiration, the insoired elr inflstiss the lunga to atwoge
pheric prossurs while the externsl prossurs against the chast,
abdoman, and legs, duo to tho watsor, is groater than atmos-
pherie, This situation is equivalent to "aegative pressure
braathing" ' , ,

21
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NORTH AMERICAN AVIATION, INC., MISSILE DIVISION, 59437,
AWNOTATED BIBLIOCRAPHY AND LITERATURE SURVEY OF BEHAVIOR
 OF LIQUIDS AND VAPCRS UNDER ZERO-QRAVITY CONDITIONS, :

Engingsileg Librerys 1 Decenber 1959, 6 p&g%; T eitauom.

Ay

OFERATIONS m,&aﬁcﬂ, e, NAV”’RADEVCEE# ;éoul. ‘
WEIOHTIESSNESS, TRAINING REQUIRFEMENTS AND SOLUTIONS,.
BarTy G, King, et el, Silver Spring, Hau'ylandt '
3 Mareh 1961, 102 pag&e. ,

AD=252 512

Physioal principles and bioclogieal mochanisms rolevant to
humen porformencs wider conditlons of welghtlsoensas have
been explained that the traines can develop an eppraciation
of how ths unasoustomad enviromment will effect hie bohavior,
Special emphasis hes bzen given to changes of man's sentar
of mana, the machanisms of postural roflexes, and snticia
pated changes in tho sansory input spaatwm end implicatiwe
ot eueh e&am&s. ;

PHYSICAL THERAPY REVIFW, ho:E&h«SB’I, AW% 1960.
EXERCISE IN A WEIGHTIESS mm@&bmo P. Potts and
Je Io B:sm*ingo ) ‘

PHYSICS AND MEDICINE OF THE ATHOSPHERE AND SPACE, =
Editsd by Otis O, Benson, Jr. end Hubsrtus Strughold,
¥ow Yorl, John Wiley end Sonar 1960,

PHYCHOPHYSIOLOOIC AND MEDICAYL STUDIES OF WEIGHT!@@SHESS.
Siegfsied J, Gorathowohl end Julisn E, Wards L2242}, -

Reports study of group for'weighhtolefance ot the USA®
. School of Aviation Medlelns., Tebulator socount of rooults
with psyoholeg:&eal roactiens, o ‘

RE’\IISTA DE 1A REAL AGADEHIA DE cmcms DE mms.
52(2)11h1-315, 1958, - S
ARTIFICIAL SATELLITES AND INTERPIANETARY TRAVEILs PHYSIO- '
I.OGICAL EFFECTS OF CHANGE IN ORAVITY. H. Velasco de Pendo, .

A corrocted end extsndsd vamion of an aml,yti.oal utudy on

tha launching of space rockats, Attempts to correlate a
rathematically basic physiological end phycieal paremetor, =

22
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‘_ , 100, RIVISTA DI MFDICIHA AERONAUTICA (ROME) 21(&)1655*690,

. R Ootobar<Decenber 1958,

ey . : WIDE RANOCE ACCELERATION INVESTIGATIONS I MAN AND ANTHAIS,
4 L R, Marzaria,

In English,

On tha basis of elementary lews of physles desoribing the
behavior of bedies floating in & fluld end subjosted to
acosleration, the posalbility of protsoting the body
egainst aoccslerative foroes de investigated, Attentlion 13
given to the prons as oppossd to the upright position,
. gnd to 1mnsraion of tha bcdy in a fluid of the oamm
 density, , ; ‘

101, RIVISTA DI MDICTNA AERO?&UTICA (RO%E). 21(&):691«70&;,
OotobareDacember 1958, :
VAIATIONS OF PSYCHORHYSIOLOGICAL DATA IN HAN SUBJECTED 70 .
CHANGES IN ACCELERATIONS BETWEEN THREE AND ZERO 0. o
T. IeMonaoco, et 8l,
In Ttalien ﬂith Ehglieh gurmarys -

A : Studdes wore carried out concerning paychophysiologie -
effects of weightlessnesa on human subjects, States of
subgravity were achlieved by drops feom s tauar 1h-m.

hi gh, uhich is d@scribaa in d@tail. - ,

102, RIVISTA DI mzcm AERONAU‘I‘ICA E SPAZIALE (Rom:). za(h)n
; 439-456, Octodbor-Dacembor 1560,
o . - BEHAVIOR OF SOME PERCEPTUAL-MOTOR FUNCTICNS DURING THE
1 o o TRANSITION FROM ABOUT TWO TO ZFRO G AND THE EFFROT OF
: ‘ .. TRAINDIG: EXPERTMENTS EXECUTED wrm THE SUBGRAVITY TOWE:R.
‘T. LoMonaso, et &l, : o
In Italien with Eﬁglieh euﬁﬂary (p. 508),

sxx subjzcts ex@outed a rspst*tive tagk with electrical
switchea follcuing a pre-established pattsern while at rest
and vhen lsunched on 8 subgravity towsy to alternat@ atat@a
of hyper- and garo gravity.
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~ SCHOOL OF AVIATION MEDICINE, 59.35, -

PHYSIOLOGIC RESPONSE TO WEIGH'I‘LMSNESS. INITIATION OF
MIGTURATION, J. Ward, et al, Brooks Alr Forcs Beza, Texzast
August 1959. v . .

AD=229 813

Tuonty-24x subjects wora expossd to a ﬁotal of 37 asparat@
Jet airaraft flights during which soro-gravity parabolie
flight maneuvers were parformsd, Scheduling of body wasts
elinmination should be incorporated ints the orsuman's
stendard opsrating proccdurss end chsok list, Spoclal eotte
elderstion muat bs given to the design and d@?@l@$MWﬁﬁ of

s eatiafaetﬁry urine reaagﬁssza. :

AN EXPIORATORY 8TUMY QF SIEEP cxgnacrzazsrzsa N HY?Ou
DYNAMIO ENVIROMMENT, R. MoKensie, et 8l, Breoks Alr Fowma
Base, Texas: Ootcber 1560, & pagen. L :

Slesp eharastsristics were monitored end evaluatva by 0 ‘
technies during en exploratory study of bviolegle hypodynamics

 produced by body- immersion, The hypothesis is edvansed that
" ths blologlo funstion of elezp may bs to provide a recovery

pariod from the nsuromuaculsr debé asquired from the effeota
of counteracting the foroes of gravity. This has esveral
1mnlications for space traval in the waightleaa stata,

SCROOL OF AVI!TXON FEDICINE. 60&72

AN EXPIORATORY STUDY OF CHANGES IN PRG?ICIEHCY IH A HYPO-
DINAMIC ENVIROMMENT. Biryce Hartman, et 8l, Brooks Alr
Force Base, Texast July 1960, i3 P2gsse. :
AD.2Lh 121

Sinulated waightl@aanasa for a prolang@d paried producsed by

ths tedy immoroden technie, Changes in psychomotor
efficlency was assedasd during immaralon end aftar return
to the normsl anviranﬁent of one 0. . o

2
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, 106, ~ SOCTETY UF AUTOMOTIVE ENOINEERS JOURNAL, 68156-57,
- : Septembar 1960, , ,
ot - ' ZERO O SPACE BOYLERS. R. A. Trusela and R. €, Clodfeltar,

Visual observations during zero-g flight tests ehouv that
buthlez do not combins, Film bolling will probably
pradominate in goro-g environmants,

107, ' SOCIETY OF AUTCGHMOTIVE EEGINEEES JOURNAL. 69:52m5h,
Fobruary 1961, ‘
MAN!S ANTICS DURINO ZEHO GR&VITY. 2. L. Byowm,

Descripiion of san&ationa nxperisnced during brlef periad@
of gero g produced in a C-131B transpord sivoraft, Ths
nocessity of magnatle ah@@g, and or exzperdences with th@ir
uee, ars mgationsa. ‘

208, SPACE, 25«97 Jaﬁuaryvﬁavuh 19;9.
- COCKPIT OF FIRST SFACESHIP HAY EE LIKE A PA&DED CELL, -

(- I ¥, P, lansberg,

Reprint of paper pregﬁnted at British Int@rplanet@ry ‘
Society Symposium, London, 1958, Disecusses problems
erising from continual waightlessness inoluding ely
circulation, body parception, end muscular sotivity,

109, SPACEFLIOHT. 1409, 1957, N
TWE PROBIEM OF WEICHTLESSNESS. - A, E. Slater

110,  SPAGE JOURNAL. 2(2):13-1»;, m.-bs, Docerbes 1959. | )
THE WEIGHTIESS MAN, H. D, Stallinga end S. Js Garathawahlo

Tho conditicn of mero gravity is discuas@d and 1%5 eff@ata‘
o mon ars daaoribad.

131, SPACE TECHOIOGY. 1:18.10, Aprdl 1988, |
WEIOHTIESSNESS CRUCTAL smcmw FAGTOR, R, Havkos,

——

TOBM MIT-L- N EIV. 3-81
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112,  SPACE WORLD, L114-15, July 1940,
' MAN IN A TUB, John Rubloveky,

Captedn Oravelins's seven deys in 40O gellens of water,

113,  SPACE WORLD, libl-h¥, August 1561,
0 FORCES. Willy Ley. |

11, TEXAS STATE JOURNAL OF MEDICINE, 55:26%271:, Apml. 1955,
THE PRESENT STATUS OF THE PROBIEM OF WETGHTLESSNESS
Py Ay Carpball and S. J» Qerathewchl, ’

we&thlesanssa in diacusaad from the point of orient&ti&n,
oontrol, epace aicknesa, oe:diodynami¢a, sand nutrition and
Olimmtimo ] L

115, UNITED STATES ATR FORCE, SCHOOL OF AVIATION MEDICINE, 60-88,
- THE PHYSIOLOGIC EFFECTS OF KYPODYMAMICS INDUCED BY WATER
IM/ERSION, D, E, Oraveline end Bruno Balke: Septembor 1960,
12 pagas, ' S : o o

Investigation of the hypodynamis effects of body lmmersien
in water on orthostatic tolerance, on cardic-rosplratory
- adaptability to physical stress, and on other biologic and
P sychophyaiolopic parametsreo , , v

116. UNITED STATES ARNED FORCES HEDICAL JOURNAL. 108172@177;
: February 1959,
BIBLIOGRAPHY OF SPACE MEDICINE, C. A. Rooa.

This compilation of LLé roferences sovers espssis of spass
medicing such as sozled cabin problems, ecceloration and
deosleration, fractional and gore gravity, cosmis radiaticn,
nutrition in spocse flight, survivel prodblems, paychological
and soclal problems, ground erew problems, end extraterrep- -
trial aspsots. Entriss are arranged chronologically

starting with 1958 end going back as fer as 1928,

26
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117,

118,

119,

120,

121,

_ WELTRAUNFAHRT (GERJ.A!‘Y): 10(1):21»?8, March 1959,
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UNITED STATES ARNED FORCES MEDICAL JOURNAL. 11:11162-1168,

Ootobar 1960. ‘
EFFECTS OF ZERO CGRAVITY UPOH T CARDIOVASCULAR SYSTEH, =

L, J. Stutmen end R, Olscn,

Soma proliminary investigations of the eff@cta of ssro

gravisy upon the cardiovascular systom, Posltion in sero
gravity ficld does not scem to affect the cardlovasoular

syotsm, Hypotheses ars proposed for the potsntlal eiroula= =
tory difficulties that will hmpar & psraon's rotun to

garth,

UNT’I‘E‘D STATES DEPAP'F'EN" oF HE‘.ALTH, EDUCATION, AND WFIF‘AR.E. 617.
E'fmosum OF SPACE MEDICINE, ‘Haahington, D. o‘: 1953.
9 p&ae@- ' t

INVESTIGATTONS ON TIF. EFFECT OF VEIGHTI.ESSVBSQ ON THE
HUKAN EODY, H, J, von Bﬂoyho .

Abgtracted in INDEX Amomurrcus, mzmou. 15:56, July 1959. )

wmmwmm ((,ER}MY) 10(3):62, Sepww’ber 1959.
NINE MINUTES OF vmn,mmss‘\vs ._N SPACE. o

WRICHT AIR DEVEIDPMENT CENTER. TN 59«1139. :
THE EFFECT OF ZERO URAVITY ON FLUID BEHAVIOR AD sysma
DESIGN, J, J. Neiner, Wright-Patteraon Air Force Basne,
Ohio: -April 1959, o R :

AD-228 0 . o
The rosults are given of & t,ast progrom which ‘showe' the
behavior of fluids wnder tha prethod of obtaining thig

environment ie deacribed. The effect of this envircment
on fiudds of different densities and viscozities is :
presented as well as & discussion of the behavier of air
bubbles roleased in the flu:Ld and mathada of rluid transfer
under thin condition.

27
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122, WRIOHT ATR DEVEIOFMENT CENTER. TN 59-327. ‘

WAIKING UNDER ZERO-ORAVITY CONDITIONS, J. C. Simons.
ok _ Wright-Pattareon ALr Force Baﬁe, Ohlot Gotober 1959,
B | D232 4ty

- Experiments were oconducted with pemﬂnsnt mgmtie gandals
I : which enable & man to walk with en epproximately pormal

- galt undsr wolightless conditions, A basie dnda was
formulated to define magnetie requirsmants dn terme of the
induotive forces roquired to hold a subjest stationary, A -
veator analyzis of the one-g walking golt 4s medo end
elemants of & sero-galt for further study uaing veriable
power elsctromagnuetis shocs ere propoaed. ,

123, WRIGHT AIR DEVEIDPNENT CEN’TER. TR 93-L8L, Part IIX, Vol, II,
THE PHYSIOLOGICAL BASIS FOR VARICUS CONSTITUENTS IN SURVIVAL
RATIONS, 11I--THE EFFICIENCY OF YOURQ MEN UNDFER CONDITIONS
OF MOIST HEAT: APPENNICES OF METHUDS AND ORIGTHAL DATA,
Frederick Sargsnt, TI, et al, Wright-Patterzon Air Force
Reos, Ot April 195é 921 pages. |

12L, WRIGHT ATR DEVELOPHENT cwrm. R 56«»361;. . o ‘

o LTMEAR DISTANCE CHANQES OVER BODY JOINTS., I. Emsnuel and
J. Rarter: February 1957. 38 pagaes, - o
AD-118 003

Measurements of Jointa end jain% ccmplema on 30 men,
Surmary statlstios and design values are prssemted for :
L8 line&r distant chan;as.

©12s, WRIGHT AIR D?VELOF‘*ERT CE‘J’I'ER TR 57—1!1;. :
AN ANAINSIS OF THE ACTIQNS OF ADRENAL CORTICAL STEROIDS AHD
OTHER AGENTS ON THE CEREBRAL CORTEX ¢F THE RABBIT,
0. A, Misrahy:s Merch 1938, 91 pagea.
A.Dalla 077 _
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WEIGHT ATR DEVELORMENT CENTER, TR 59<0h,

MAN'S ABILITY TO APPIY TORQUES WHILE WEIOHTIZAS.
E. Dzendolet end J, Rievlsy, Wright-Patterson Alr For@@
Bage, Oniot April 1959, 29 pagss,

AD=220 363

The torqus that & maintansnes man oan exert within a space
vchicle while weightless, end honoe tracticnless, e
enalysed; end the oonsegusices of epplying thess torquss |
while traotionless are caloulated, It is tontativaly cone

- oluded that stzndard anthropometris data can legltimately

bs extrapsiataa % the wsigh%leea eoﬁditaaa.

WRIGHT AIR DEVELDF%ENT DIVISION; il 6&«1@9.

MANUAL APPLICATION OF IMPUISES WHILE TRACTIONIZRS,

Emest Dgendolet, Wrigh,npattaraon Air Force Ease, O?io.
February 1960, 12 pagen,

AD-238 021 :

Tha percentage of naiia aubjecis who, vhile tracticnless in |

" & horizontal plane and anchorsd by ons handhold, push in or

pull out & plunger in cne motion against various frictional
forces and travel distances, decrenses dirsctly as tha foroe
end distance required. The impulse-momentum thooram ia

-disousneed,

WRICHT AIR DEVEIOFYENT DIVISIOH. TR 60~60l-

DISCRIMINATION OF DIFFERENCES IN MASS OF WEIGHTLESS OBJEGT&. '
D. Recs end N, Copoland, Wright-Pattaraon Alr Force Baaa, :
Ohios December 1960, 20 pagss. : :
AD=252 161 ’

Abzoneo of gravity results 4n the loss of many femiliar -
kinesthetic cucs of waight and friction ncoessary to men
for object diserimination end manipuletion, Man's ability -
to disoriminate smell differsnces in weight wes studied,

29
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120,  WRIONT ATR DEVEIOFHENT DIVISION. TR 61-18L.
. | THE EFFECT OF TRANSTENT WETGHTIZSSHESS ON VISUAL ACUTTY,
s . L. D, Pigg end W, N, Kema, Wriwhta?gtt@aﬁﬁﬂ My Forso Boge,

Ohior Margh 1951, 22 peges,

e . Studies of visual esudty in aubaecﬁg exposed to ehort

T S pardods of waightlesancas on airoraft flown through "gero

' ' " trajestories involving trensitions fram one g through
two and ona«half g _ - :

130, VWRIOHT AIR nw*m;m"};fr DIVISION, 'm 61-257.- :
PHYSIOIOGIC EFFECTS OF A HYPODYNAMIC ENVIRONMENT SHORT
TERM STUDIES, D, Graveline end O, Barnard, Weighte
Pattarson Alr Forca Base, Ohios March 1961, 1 pages.

- Study of the effecta of & hypodynanic situztien (complete
irmersion in watar) upen four subjects of differing build
and athletic prowess, Tilt table, centrifuge, end heat
ochamber evaluations were conducted in eonjunotion with
(f‘ ‘ ~ pertinent psyshomoter,: anthropaﬁatrio, urine and bloed

: N S mﬂtso L

131, ZAPISNIK (FRAGUE). 3(114):16-.-3.7, Jul? 1959,
. FIVE SECONDS IN A WEIGHTLZSS STATE. n. Hhﬁamwova. ’
~In Cauchoslovekian.

Ina ﬁe?cmg“avity exneriment conductad by the cm@chaalovak
Institute of Aviation Medieina, two physiclans of the =
inatitute wers used es subjocts. Eleotrocardiograms wsre
taken on on2 of the subjects, Ssevaral ooﬂs@cutiva'n@ro~ .
gravity expariments, each lasting five scconds, were
performad from 2000-meter altituds, voing Ilwlﬂ airoraf
-of Crechoslovek make., After approximately 30 minutes the
aircraft lended and the expariment was complets., Almost

o mea
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