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BIOLOGICAL SATELLITE "KOSMOS-936"

L. A. Vedeshin

/1UT#

On August 3, the Soviet Union launched the artificial satellite
Kosmos 936. It carried biological material and scientific equipment of
four countries: the U.S.S.R., Czechoslovakia, U.S.A., and France. The
satellite was Injected into an orbit with the following parameters:
initial period of rotation - 90.7 minutes; apogee - 419 km; perigee -
224 km; orbital inclination - 62.8°,

Very diverse experiments were included in the flight program of
the new biosatellite; physiological, radio-biological, and engineering
- physical experiments. The basic purpose of these experiments was to
further investigate th:: influence of weightlessness on living organisms;
to establish the biological effects of the artificial force of gravity;
and to study radiation safety in long-term space flights.

The physiological experiments performed in the space laboratory
used albino rats, which were bred by Bratislavan biologists (Institute
of Experimental Endocrinology, Slovak Academy of Sciences) under rpe-
cial conditions in a bacteria-firee environment. Each rat was able to
move freely inside individual small compartments, equipped with a 1life
support system. Each compartment containedfeeding bowls, drinking
fountains, illumination, ventilation, and special devices for feeding
and waste removal.

The condition and behavior of the experimental animals during the
flight were evaluated by means of an electronic control system, which
transformed their movements into electric signals which were then trans-
mitted to the earth. Some of the animals carried implanted miniature
radio temperature sensors.

Some of the compartments with the rats were located on a rotating

¥Numbers in margin indicate pagination in foreign text,




platform - a centrifuge - which produced artificial gravity equal to

that of the earth. The other portion of the experimental animals was

in a state of weightlessness. Since all other flight factors were iden-
tical for both groups, both during the experiment and after the results
were processed, this made it possible to compare the processes taking

place under weightlessness and under conditions of artificial gravity.

The purpose of the physiological experiments was to investigate

the mechanisms for subjecting different systems of the organisms to the
effects of prolonged weightlessess, and also the re-adaptation to the /148
force of gravity on the earth after the flight. The results obtained
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Figure: Scientific Equipment and Mockup of the Kosmos 936 Biosatellite

were used by specialists to evaluate the functional reserves of the most
important systems producing adaptation reactions. The greatest attentlon
was given to a detailed study of the support and locomotor systems, pri-
marily the bones. The experiment provided new data about the effectlive-
ness of artificial gravi‘y as a prophylactic measure under the unfavorable

influence of weightlessness.
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The experiment studying the influence of welghtlessness on the
aging of insects was carried out together with specialists from the
Institute of Medical-Biological Problems of the U.S.S.R. Ministry of
Public Health, and the Ames Research Center of the National Aeronautics
and Space Administration, U.S.A. Drosophilla of the Oregon line was
used for the experiments. These studies provided information about the
rate of vital processes of living organisms. A Soviet-French radio-
biological experiment investigated the biological actions of heavy nu-
clel of galactic cosmic radiation. By means of this experiment, the
scientists expected to obtain a detalled picture of the biological ac-
tion of heavy nuclei on unicellular organisms and plant seeds. Soviet
specialists performed several biological experiments with lower and
higher plants. Under conditions of weightlessness, the culture chambers
contained corn sprouts, crepis, and lower fungi. The purpose of these
experiments was to investigate the role of gravity in the formation of
cellular structures, and to trace the genetic variations of plant cells
at different stages of development. Equipment developed and manufactured
in Czechoslovakia (Safarik University) was used to perform the experiment
Teploobmen-1 to determine the influence of weightlessness on the physical
processes of heat exchange between a heated surface and a surrounding air
medium.

Xosmos 936 also performed tests of a system for electrostatic and
dielectric protection of equipment, and the action of radiation. This
experiment was based on the properties of an electric field to deflect
fluxes of charged particles. This field was produced without a high-
voltage generator, using a special eléectronic device on the ou. .ide
shell of the satellites producing electron fluxes. This simulated the
operation of the protection system in an autonomous mode when the satel-
lite passes through radiation belts of the earth. A synchronous control
experiment using a mock-up was initiated on the earth after the launch
of the biosatellite. This mockup also contalined groups of biological
materials such as were on Kosmos 936. The following flight conditions
were maintained on the earth, with the exclusion of welghtlessess: tem-
perature, humidity, composition of the atmosphere, etc. A comparison
of the results of the flight and earth-based experiments made it possible
to separate the influence of space flight factors. Several large scien-
tific centers took part in the processing of the materials obtained
during the flight. These centers were the Institute of Biomedical Problems




of the U.S.S.R. Public Health Ministry, the Bakh Institute of Blochem-
istry, and other Soviet scientific institutes, the Joliot-Curle Insti-
tute of Radiology in Budapest, the Institute of Aviation Medicine 1in
Warsaw, the Institute of Normal and Pathological Physiology in Bucha-
rest, the Safarik University in Kosice, the Pasteur Institute in Parils.
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BMonoruMeckHH cnyT-

HHK «Hocmoc-936»

3 asrycra » Coserzkom
Cow3se 6sin npowasegen 3a-
NYCK ONEPEAMOro MCKYyCCTaeH-
Horo cnyrwmxka 3emaw uKoc-
moc-936n, Ha ero Bopry paime-
wanwes Owonorwveckwe obnex-
Tel W WAywWds anNaparypa ue-
eipex cipaw — CCCP, -Y4CCP,
CLUA w Opanyuw, Cnyruux Esin
ssisesen Ha OpSaTy € napamerpa-
mu: HA4ANEMBIA NEPHOA O5pawe-
wow = 90,7  mun; paccrosnue
OT NSIEPXAMOCTW 3emnm & ano-
ree — 319 xm, 8 nepuree —
224 xkm; HaknoHeWwwe OPEurai —
62,8 rpaa.

B nporpamme noaera wo-
soro Gmocnyrwuka — camsie
PA3vsIe IKCNESPUMENTBI! PWUINO-
noruveckwe, papuobuonoruve-
CKA®, MMIKENEPHO-PrInuECKHE.
OcHosmbie 332a4M ITHX IKCNEPH-
MENTOS — Jansmenwee  miyve-
HHE BNMANMA HEBECOMOCTH Ha
Musale CPranMImbl; ouewxka buo-
AOTMNECKMX  IQPPEKTOB  MCKyC-
CTBEH4OA Cmlel TRMECTH, milne-
AO3auma NO paguauwowwon Gea-
ONACHOCTM NDW ANuTEIbMbIX KOC-
MMMECKMX NONeTax.

B @uavonormuecxkux k-
cnepumentax Ha 62pTy KOCmu-
vecxon naboparopuw mcnonsao-
sanuce Gensie KPbith, ByipauieH-
wsie Eparucnasckumm BGuconora-
mu (AnSTUTYT IKCNEepumenTans-
Hon ampoxpunonorum Cnosayxon
BXALEMMM HAYK) B CAELMANBHBIX
YCNOBURX W NUWEHMBIE NATOTEH-
Heix Gantepun. Kampagan kpsica na-
xoawnacs 8 csobozHom coOCTOR-
Huu 8 OraensHom Hebonswom
orcexe, obopyaosamwom cucre-
mOA muInecbecneuenun. Buyrpu
orcexa MMECOTCR KQPMYIU“H,
NOMAKA, OCUCULOMMO, OTDCHCTMA
AN BOeMTUNRIIMM B CNEUMANBHOE
ycrpoicrao ann cbopa m ypane-
HMA OTXOA0B IMMIHEACATENBMO-
cTw.

Cocrosnuve n nosepenne
NOAONBITHLIX MMBOTHMIX 8 NONe-
T OUENMBANOCE € NOMOWLO

Z.:;‘. +3°8<. T2 — l
«MNpupogas, 1977, Ne 11 147
A R SSRGS
s ~
N f /l I )
i
\ = t v N ’ [

Ycranosna waywwoh annaparype M
maner Guocnyruna wKocmoc 936w,
@ove TACC,

INEKTPOHHOA cuCTemsl Geckon-
TAKTHOrO  KOWTPONR,  KOTOPAA
npeodpaiyer nx ARMIKEHHA
0 INCKIPUNOCKHME Cwlfnannl, No-
peaaroumecn na Jemnw. Hevoro-
PhiM MHUBOTHRIM Obinu DIKMBNECHN
MUNKATIODHBIE PAAMOAATYMKM
Temneparypel Tena.,

Hecxonsko orcexos ¢
“PN“NH PaImewannce Mo Bpa-
WAIOWERCA NNAaTQOPME — uen-

cospaer
TAMECTH,

TP Yyre,
MCHYCCTARHHYIO
pasny)o 3emwnon. [lpyras wacte

KOTOpan
cuny

NOAONSLITHBIX KPBIC HAXOAMNACH
B ycnoawax Hesecomocrtw. [lo-
CKONBKY BCE NPONME (PAXTOPSI
nonera ana obeux rpynn musor-
HbIX OAMAAXO03sI, 3TO NO3BONAET
KAK BO BPEMA IKCNEPHMENTA,
Tox u noche 06pabortu peayns-
TATOB CPABMMTL B HMCTOM BMAE
npoueccul, NPOTERAKOWME B He-
DECOMOCTIHM M B YCNOAMAX MCKYC-
CTOUMMOR FPABMTIIMM,
DuUIMONOTHICCKHE  IKCNC
PHMCHTEI HANPABNENBI HA MCCNe-
AOBarne MEXAMWIMOB NPuCNO-
cobnennn PaInmMuHeix CucTem op-
FaHMIMa K BOJI[CACTENIO AN~
TENLHON HERECOMOCTM, & TIKME
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PEARANTAUMN K ICMHOA CMNC 1A=
mecTn nocne nonera. Ha ocwosa-
Hnn NONYyUCHMHLIX peJyAuuo.
CNEUMANMCTE  NONBLITAKTCA Oue-
HHTh QYHKUHONMATNLHBIE peEICpEN)
0aMMeRWNX  cncrem, obecneun-
DAIOUMX  A[ANTAUNONHBIC PCaK-
Unm Oprawmima. Mpu 2Tom Han-
Gonswee swumanne byaer yae-
NeMO  yrnybneHHomy Hayuewno
ONOPHO-ABMIATENLHOTO  annapa-
T, M 8 Nepeyrd ouepeAs —
KOCTHOW CHCTEMBI. DKCMEPHUMENHT
NOABONAT NONYNHTE HOELIC LaH-
Hbie 00 IQQEKTHBHCCTH MCKYC
CIBEHHOR CMABI  TRMECTHM  Kak
cpeactaa npod.nakTmkm webna-
FONPHATHOIO BO3JAERCTBMA  He-
8ECOMOCTH,

IKCNEPHMENT NO BLMEHAIO
HEBCCOMOCTH HA MEXdwmim CTa-
PECHMA HACEKOMBIX MOArOTOEMAH
COBMECTHO CreurenncTel ¥nCTn-
Tyra meanno-Bruorormueckmnx
npobnem MuKncrepcTsa 32peso-
oxpanenns CCCP w 2Zamcxoro
MCCNEeA0BATENsCKOrO uesTpe
HACA CLWA. On nposozrrcs na
NAOACHOR MyWKe Lpcicowre
nuuum «Operown. Itk wmccaelo-
eaMMA  Rapyr mepopmauwo of
MHTEHCHBHOCTH NPOUECCOB Mn3-
HCACRTENBHOCTH MMBLIX OPrannl-
MO8,

Niyuennwo @wuivonornwe-
CKOMC QRCHLZTAMA TPENelX SJE0
FAN KTHMECKOTO  KOCMMHECKCIO
MINYHEHHA NOCBALIEN COEETCKO-
ppenuyIckuin paanocbuorncruue-
CKMH IKCNEPHMENT, B XULE KOTO-
POrO yNensiC OMMLSOT NONYyNnTe
AeTansMy0 Keptuuy Bmoncrave-
CKOrO  BO3ARERCTBMA  THAMENSIX
RAep HA OAMOKNCIOWHMIE Opra-
HHIMBI M CEMEMA PACTEHHA,

Paa 6Guoncrvuecknx axcne-
PHMEHTON C BbICLUIMMM M HHILWAMM
PACTEMMAMM  NOATOTOBMNAM  CO-
BCTCKME CNEUManncTel. B xame-
pdl ANA BRIPAUWMDAEHMA 8 yCNORNM-
#x nesecomoctu Geinu paimeue-
Hel NPOPOCTHN CEMAM KYKypPylsl
M KPENUCA, @ TAKIKE HMIWHE MPH-
Gt prukommyec. Llens atmx 3xc-
NEPUMEHTOD -— HIYNEHNWE PONMM
CHABIL TAMECTH 8 QOPMPPOBANKN
KNGTOUMLIX CIPYKTYP M CTAnOBNE-
"ﬂll‘ reneTnvecxoro annaparta
POCTHTENLHOR KACTKM HA PalneiX
CTAAMNX PAIBATHA, $

C nomouwisio annapatyps,
Pa3paboranHoi M MIrOTOBNEHHOR
@ 4ccee (Ywnmsepcurer
um. N. Wepapnua), nposoann-
cn  xcnepwrent  wTennoob-
men-1n NO ONpeaeneHnio BNnA-
HHN  HERECOMOCTH WA (Prinve-

ckme npoueccs  tennocbmena
MEMAY HAPETORA NOECPXHOCTHIO
M OKpymawowen BO34YWHOR
cpepon.

Ha «Kocmoce-936» npo-
AONMANNKCE MCNLITAHMA CnCTempl
INEKTPOCTATHHECKON W QudNeK-
TPHNECKON JalMTel annapara or
BO3AEACTENA KOCMAMMECKOrO Ml-
nysennn,  IT0T  INCACPHMCHT
OCHOBAM Ha CBORCTEBAX INEKTPH-
NECKOrO MONA OTKNOHATE NOTCKH
3apamenHbix 4acTnuy, Taxkoe none
cospaercan €ea Goprosoro ami-
COKOBONBTHOIO reweparopa,
TONBKO 34 CYel BMeWHero norto-
K& INEKTPOHOB CT CNEUMANBHOrO
INEKTPORHOrO yCTPOACTEA, yCTa-
HOBNEHHOrO Ha WAPYMHOA NO-
BEPXHOCTH CNyTHmka. Takmum o6-
£330M  HMMATHPDYIOTCA  YyCNOBMA
PEOOTEI CHCTEMBI 3aUIMTHI B ABTO-
HOMHOM PEMHME NPH NPOXOMAE-
Hihn YEpel PALvaUMOHMeIe NORCA
3emnn.

Nocre 3enycxe bmocnyr-
MUK HA 3emNe HAWANCA CHH-
XDOMMBIA KCHTDONBKHBIA IKCACP M-
MEKT € MEKETOM-LBORKMKOM,
3 KOTOPOM PiImeuiensl Takne
we rpynnel uonormueckux obu-
ex10C, Kax w wa Bopry «Kocmo-
€a-936n. 38 mCKNIONENMEM HEdE-
COMOCTM, Hd 3emne NOAAEPMM-
53NMCh MONETHBIC YCNOBMA: Tem-
rnepatypa, BAaKOCTe, C€OCTaB
armocdepsl n ap. Cpasmenne
PEe3yNsTETOE NONETHOIO M HA3CMm~
HOrO JIKCNEPAMENTOB R&CT 503~
MOMMHOCTE Feid€NNTe BNAnRKmE
DAKTOPOS KOCMMUECKOro none-
Ta.

B obpaborke marepwanocs,
NONyYewWKs!'Xx B XCRE  noners,
NPANAMEIOT YHaCTHE TAKKE KPYMN=-
HLIC HAYMMBIE UENTDLI, KaKk Mu-
CImTyr  meanxo-6ronormuecknx
npobnem Munmcrepcrsa 3apeso-
oxpanennn CCCP, Mncruryr 6mo-
xnmmnn um, A, H. baxa AH CCCP
M APYIHE COBETCKME Mayuwsie
yupemAacHna, a texme Mucinryr
POARONOrAn L] PAANOINrMCHEI
nm. @, Honno-Kiopw 8 byaanew-
1e, VIHCTHTIYT 26MIUMONMOA me-
Anunnel & Bapwese, Muctnryr
HOPMANKMOA W NATONOrMuECKOR
PHINONOrHM . Byxapecre,
Yunsepcuter um. M. Wagdapuxa
s Kownue, Aucrnryr um. J. Na-
crepa 8 Napuwme u ap.

N. A, Begewnn

Mocusa
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Ha KpsimgwGin  cramymm
Focyaapcreennoro  acTporOmnu-
ueckoro mw€Tntyta wm. M. K.
Wrepnbepra B. M. Mot ngo-
804MN BLICOKOTONRME CHCTEmA-
thueckne wabnwsensn pagno-
ncrounnxa OJ 2877 xo10pein ot
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mennocTero Bnecka, npeesiwar-
Uied TPM 38€IANMIC  BEAMNMHEI
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Qotorpadpum PAAMONCIONMmKA
Q. 287, nonywewnwe wa &0-camime
meTpoeOMm actzorpage Kpeimiwsom
cramunn FOCyzTPTYSCRROTS dc15e-
HOMMNECKOTD FRCTRTYTS "o,
n K. WregwEepra: cresa —
8 . Akcumyme OBrecra [wombpe
1871 r.), cnpaca — s6nrin munn-
myma Gnecws [mwsaps 1977 r.).
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3 197C r. PAArOrCTDuUmEK
QJ) 28" 6Eun crematcrarcw
W. Bnyakom ¢ rcny€aim 2ee252-
ofpaineim obuexstm, KOTCEwA
NO C(ROMM CNEXTPANamsiv CECH-
CTBAM MPHHAANECMHT K HesmnCe
rONMCNEnnOn  fPpynne  pPeawo-
38e34a, ~alsisaemasix obwenrta-
mu tmna BL Lecertae, wnm ia-
ueprngamn.  Jlaueptnael  mme-
or MHTEHCHFOMbIR reNpepPuias
mpid cnexTp Geld Ammma manyue-
HHA, NPOADAMAECWHFICA B HhD-
PAKPACHBIA M PAAMOLMANAION,
Mo cnabeim Nummam noracue-
MhA y HexoTOpeix cOuexton yaa-
noce MImepnia ‘JameTnoe wpac-
HOE CMEWCHNE, KOTOPOEe (Con-
Aetenscisyer o6 wx Gonswosn
YAANEHHOCTH W  Bnera we-
CxOR Nprpoae.
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