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MT;..65..64_ 
(ieophys1clll Bulletin, Volume No. 13, Moscow, 

1963. . 
Pag,es I ~-93 

FIVE 'YEAR$ OF soviET SPACE Ilnr.ESTlaATIOH 

M.G. Kroshki n a.nd V. G. SiJDarln 

Thi.s -surve,y ~s .• short refeFence of the basic st&g~s of apace investlga­
.t1ons -carrie/:! out in ·the Soviet ·Union d\!rlng .the fIve years (195S-:-1962) 
·of .t;he- "sp.ace e~." Data- are. given .on all Sovle~ spacecraft laUnched 
'1n 1951.,.1962('t~~les 1-5)·. 

On 4 October 1~51 the Soviet Un1o:'! l~cbed the first artiftclal earth s.&te~~ 

11te, in .amonj;.h, the' oecond, ·and ln, ~y 1~58, the third. 

All of U-,em wer.e ;J..au,nch.ed tor geophy-s1cal purpQses· according to -the prOgraM of 

tile In~·ernat1ona.1 _Oeophysica.l Yen llGY'); i 1951.,.1958. Th~ 1.aunch1.n~ of satellites_, 

along. with wt~edeveloplDen~ Qf' ~cket 4lv~s .t1gat1ons, gave ·speci4-1 ""lue tp t-:,e 

resee,r"cn fn the p~'''ogralll of tile IG'fi this 'was the first - possi~~ntY~.9 .ot>t_&;in direct 

' expei"1m~ntal data about the ,-:pper atmosphere, shortwa.ve andcorpuscl,ll~~ solar 

rad1at1ons~ .pr1m&ry · .cosiu1c· ray, m~teor 8ubata.ncer etc. 

The first ~ate~lteallowed us to obtain data on tbe -density of ·th~ upper 

e:tcosphere arid- the proper.ties otthe ionosphere-, 'and also on the tempeTature regime 

.of art~f1cia.l satellites when they ar~ moving 1n orbit in oi:lter _space. Th1:s had 

dl-rect geophysical va.lue and Was .11. -necusary :sta~e tor tran81t1~n ·t9 fur:ther 1nyes.t1­

~at1ons. -The next laU!l~h1ng had an eyen Wider _program_of -investigaUonsj' 1-t also 

included- a blo1oe;ic~1, - experll11~Y1t. ~e: thir.cl· 8ate~11te.•- ha,v1_ng·.&_g1glt,!ltic weight 

·(:1:321- ka). even by cont~I!lP9F&ry _stan4ard., ~s: essentially, a ' untqu~ ~-aborator:Y in 

space, _'which allow~d Soviet sclent1stB~o-d.~l'e.ctly. 1f\!,eltlgat~a'1l the -compl!!x 

progr&DI -of ·the JGY -m.o.re. _exa~-tly ()n: the, ·very :sub c1ects .aa81gned·- :toutel-H-tes'c 

Tt)e :folio"ing sta.ge of :space investigatIons. ~&s th~ launchIng lri 1959- pf th,ree 
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·apace rockets·. The f1rlt,- stud1e.d the Ipace env1romentB ot -Earth and Moon·and 

became the r1rst·~rt1f1cal.pJ.a.net of the eclat- systerQ,';l'he sect;lnd. reached the Noon 

and investigated co.m1c apace wtdle on rO\lte from Earth to the -Moon. . The third 

launching, placed thef1rst robot sp~ce at.At1on. 1n a complieatedorbitJ .along .... ith 

carrying o\ltof .difterent- phYsical 1nvest~gat1ons,- this -MS photographed the 

Ieverse .side of ~he Moon an4 auto~t1c&11y transmitted the image of the Moon to 

'Earth, an achievement which hD.s not -been repeAted even &.t.ter more than three years 

from_ its acc~p11shment. 

In 1960- -:he prepar&Uon for the- space flight 01' ~ man was widely developed. 

Ship~sJ.tdl1tes were launched 'one after anotherJ technical syetelllS ~nd d1fferent 

~tages ot -flight wero ·developedJ and the etfec~ o~ specific cqnd1tion6 of space 

f~ight on living organisms W&8 checked by direct experiments with animals. 

;rt is necenary to note that in :this ·s_c.1en.t1f1c d.ata or ,exceptiona.lly great 

geophyst~l.i interest were obta.lned. This ,pertains f ·irst of -all to the investlgatfon 

of the :8_tructure of -the lowerreg~on of radiation zones.. It turned out that they 

n~t only have as~et~ with re8pe~t to the Corm or the Ea~th (i.e., the terrestrial 

." sph~re II) due to the r:loncg~ci!1ence of the magnetic dipole with the center pf th~ 

Earth, .but they ,also change .t~e1r cont1guraUon in regions of" a.noms.~ies Of the Earth I 'S 

magnetic field', .As 1 t t"Ul'Tled out,1Ii the regton of the "Bn_zll1an anomaly, located 

1n 'theSouthern Atlantic, ne&r the shores of Bra~11. spurs of the radiation belt 

'approach to within 300 'm'of t)le 'Eartf!. 

In 1961 the first launching ora robot space st~t1on to the pl~net Venus was 

~arrled outJ t~p ,e~per1ment&lship-aAtellite. were l&unched, and, ~08t important, 

the- first f-lightsofSovlet astron&u't~ YuriyAlelc:seyevich- Gagarln andGennan 

Stepanovieh Tl~ov were ~ccomp11~hed. 

The great ·achievement of Soviet ' Bc!~ce and technology .4\ 1962 was the several­

day group flight around the Earth by Andri&n Or1gor'yevlch - N1ko~ayev and ,Pavel 

Romano.vlch Popovich .on sp..ceships.....tellites Vostok 3 .&,nd vostok 4. 9n 1 Nov.emb:ar 

1962 t~e robot sp&ce s~at1~~ _Marll'~1 wllp .~he - {irat to be- launche.d- totheple.~et Mars 

'in- acc,?rdllrice , ~ith- th~ program, ca..rried out .11.'\ So~~t Un~on . o~ l"uearch of space 

;andthe 'Planet,1> of t~e ·solH ·aystem. 

On :16 March 1962 'lA.88<1eclared that the Sbv1e.t U¢on had l&-unched~rt1fi,chl 

eJI:rth !l&-~~J;J,:!~ .e~ !)f t_he ~~f)m~B •. 8.er.1.111 41..a.c.cor,danc_e With _& ~.d_e progrlJll pf _s.ci~e_nUf:i~_ 

·r ..~ar~~__ of- the upper~8tmosphereanii-_ . c:oall.1c _ - 6pa~e.T·hiBprogl"'Ul- vas designed to 

-. 
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_carry out ~he following scient1fic inve6tigationsl 

1) a study of the "concentration oC charged particles in the ionosphere to 

investlgs.tethe _propagation of radio waves; 

2) a study of corpuscular-streams and particles -of low energfes;_ 

3) study of the energycomposit10n of radiation" -belts of Earth to evaluate the 

radIation hazard during prolonged space flightsJ 

4) a study of -the prImary -composition or cosmic rays and variations in their 

intensitYJ 

5) a study of tbeEarth t smagnet1c f1eldJ 

6) a study of short"ave solar radiation_and other-space bodies; 

7) a study of the upper layers of the atmosphereJ 

B) ~ study of the Influencp. of meteoric_ substance on elements of construction 

of objects in outer 8p~ceJ 

-9)- -s.- "stu!iY -of the distribution and- formation -of cloud systems .in the Earth IS 

atmosphere. 

Furthermore, many elements C?!construct1:ons of _spacecraft -had to "be developed. 

In- 1962 12 Cosmos 3at~nites ..,ere launched -(see "TaUe 5). 

Ther~ are broa.d prospects -of space 1nvest1~tion8, -both geophysical, and 

astronomical~ in- front of scientists. Much of value ....Ul be forthcoming In1964~ 

1965 !.rom the research 1n the program Or" .the Interna.t1onal Y~a.rof the Qu1~t Sun 

(lYQS)-. It is posSible to consider that 1nvestiga.t ion with help of rockets and 

sate~l1te5- rlll "pl~y an even: gi'eater role "than during the :i:GY. 

In a brief s~rvey artIcle _it is dIfficult to enumerate a.ll the results obtained_ 

with the -help of artifieial ea.rth satellites dur1ng-the:IGY. They ar~ published_ in 

"dlrferentscient1fic -public~tions. There is ~ nst .below of the "basic literature 

containing official matedals about the lal,lnchings of Soviet spacecraft. fl1ghts or 

SQrtet astronauts ani! the ba.sic results _of investigations atta1ned -in the Soviet 

-Union rlth the hel!) of rockets_ a.nd- satellites. Additional information 'about the 
;~.

litera.ture on_ "1nvest1gat101\~wHhthe -help -of rockets and -satelUtes- can be foun~" _in 

-wol"ks{3~, _34). 

The --bas~~ 1nfc:>~tion about the apac:ecraft la.unched :by th"e-Sciv1et Union- in­

~9~7-1962 i"sgiven- iJ1 TabIes 1-5. 
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sovrsr ARTIFICIAL EARTH SAT'E;I-LlT~S, SPACE ROC~ETS, ROBOT SPACE 
., STATIONS A.~D SPACESliI,P-SATELLITES (i957-1962)

'I •..• • 

'Ta.~Le- 1. _ArUf1cial Earth Sateliites ('A'ES)
. ~ , I'· I .. 

'. ·1.. "."'.' 

. :I~ ilhd 
~cc~'ted­
,into~UOnai. 
.des4w;;;,~Uon: .-,. 	 ~~~ ", 

.... -. 
'~8J' ArU~~Ci~ 

,'Earthl' SateiiitJe ' 
iE.'f-'~957';'ci ' ,­

~"."' • ,. ' " 

'h· I .' 

.irdt.1ai. orbltai data., _ 
periOd of angle 0.£' 111':''Launch' Wei«ht', 

peri ­. date epo-:­ Ii-otat1.on , cl:i!l6t:1o~ orkg 
gell; gee,' ar~ the orb1,t.a;l plane ' 
IDn ,kM·~. : to ,.he pl~ , 

, JUn . of:' the Earth':' 
e~,to.r',.,".' 

.', 
I), :i,. 

OCtOber 
83.619S7 228 I'91&7 ' %.17 ~!f.l 

., . I ,I 

~onr A.rlU1C1;LaJ" " J : " .5'08.;) (,:",:l.ght ~.£'''eqti1p-_' I: , ~~\~~lte ":NO~:: ~~~,,:;a!~~,:, 
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Sat;4,i:J}~' . ,~;ay, ''lnUght ,or .scienU.t1c 1U1( 


AES~ 1958+0 19,56 
 rad!o '-a3~ 'eqUt~",
, . , "., 

~nt. 'ilnd' p~ 8,oUrCiJ~). 2261 1~81 : ~05.9S" ' 6?i' 

taJ::"Hoa' "'\A:rt1n.ci8J. 
s.laten1te , " ~, '6ll6) (w1~oOlUi~ ,; 

~a ,_1gh~ 0.£ ~II~ ~~,_~~I, " . '.' ' 're~
'U;:S-- 1961.-:' 13: 1961 or ,th~, c:~rrock~t.), f22JSI. 3n.'6 89.6 6/.&.• .5'7, . '1' . 

t' 	 .. .. 'I, ' .He,a "'~t.1.fic::i.al.· 
~ ,F.ar~·sateillte' 12 
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'Footnot;es' t9 Table :1:. 

l_'!'his satellfte -was- launc.hed scccrding t::> the progl'arr, of the International 
Geophysical Year (IGY~)3 it· Was' de.signed ·to carry out sCientific resl'!'arch- of the 
-ul?pel'l-at:m.phue" an::!" £luter-apace near Earth. 'rne eXperflr,ents: ~n the satellite 
:1nc-luded: 1:-J- meaaure~ent of temperature and pTeSSU'l'e 1nside the spher-lcAl body- o·~ 
the. -aateUit~ ·(·dla.m~ter 58 cm);-. 2) adjustment C)f temperature reg1rme inslde the 
~atelJ;l'te-b¥-cha.r!gJ.ilgthe forced c1rciJlaUon of gaseous .m tr-ogen- _( dependIng u90n 
temperature);. }) determination of the den31ty of th.e upper atrnosrner1c layers (from 
-the ':braklng ,?f moHon of the .satel.l1te-) j 4) ionospheriC inve.st:!:~ation (..from observe­
tion of .propaga:t:l;on of- radio waves J radie.ted from "the s&telH t e) • 
_ ",he frequency or tbe two redio trensml--:: tel's 'I;e s 2~, 0:'l51 and ~ c.QC2 ·Mc . (the '-Iave­

l'engthswere 'about 15 find 7,: m l'especttvel)') for a :lure.t1on ;)1.' radio. signals, in 
the tom of telegraph are aa o.gee J' of ebo ~. :--.3 sec wl:th 8 pause of!' the same don. tion.­
~e signal. on one frequency ~a.s s.ent d'o.l.riT\S', ". !"_'-" rause of the si"f,ne.l on the other 
frequency. ­
, - Thi·swe.s 'tne ft'rst artificial -ElI:rth set'ellite, the l"!.:'St o.rtItiC"ial body created 
by hu.'118.n -hands .and la,unched- into s"Oece. 
. On' ~- January 1958 1-t entel'ed tne dense layers of the atm~sph.:r~ ;uld ceased to 

exist.: . ­

a'l'hlsse.te~l~·te was launched accQ't'd1ng to the- progrcun of the ray, The program 
of -scientIfic irrveatigations on· the sate1l1te ....as calculo':ey for seven days ant1 was 
completely car.ried' ou·t. The, experiments- on this 8a.te12i te :lmclude1: 1,.) ---.!n\·estige.­
t1.on of !,olar ra.diation in t~e shortwave \!l:trayiolet and X-ray 1~~g10ns or the 
spectrum; 2) sl;;udy of' cosmic rays;- 3) .registration. of change.s -In t-emperSiture and 
pressure end otl)er ·pa.rameter! tn, thQ spherical c~ntr.:!.n=rand in the cab1n co·n-ce.1:n1:·ng 
the exper-fmental animds i ~) med!co-"!>~01og1cal in'/eatig,l'"ti.ons CIt the vltal ect1,Ylty 
o! an -experimental ·aiIillU!ll (the dog Lalka) in ,:on11"t':1on~ ·Jf spe.ce fJ..i~ht.; 5) d~ter,­
min~t1onof the denslty oC the upper a.tmJsph~re (fro:n braking of Ir.otior.. ·of satellit·'!);
-6) ionosphere invest igat10ns (f!'om. observation of propagation !"adio~leve.!. l'e.Jiated 
frOl'l the sate1l1te). 

- The frequencies- of -the two re=!o transmitters- w:re 2:'.00-5 end 1l0.C02 M=. (the 
wQ..velengths were about 15 and 7.5·:n respect1v~1y.)·; the .first T8::liO t 'ransm1tter 
~~rk~d -co(ltlmlous:ry and- the radio .s1gnals of se::on:i were in the form ~\f telegraph 
In~ssages for :about 0.3 -sec with a pause ot' tbe senie duration •. 

The morning of ~4 Apdl 19·58 the satelli:te entered the dense layers of the 
atmosphere,we.s.jestroy_ed and ceas!ad to ~x-1st. Frarr~ the e.VailB.be date. th'~ separate 
pa.rt·s -ar the sate~1.i-te were dis.persed along e.. l"oute~- passing _llbove the lesser 
AntiUe~J Bra,ztl end the At l 'an t ,ic O.=eo.n-,- 1n a southeastern di.rectflon. 

3T---hls se.te~lit.e was laUl"!ched a.zcord,-4..ne; tOI the p.rogrAJll ;;,C the lGY. The following 
invest1gat;jions "WerE! condu::t-ed on the sate'llne: 1) pressure end comcosLtiG>n ct 
at'llo$phere' il{'. ehe upp·er layers_: ~) con!:!en~rat1on of'" positive ions; 3). :nagn1tude of 
e.lectrics.:l charge o·! the _satellite and intensity of electrosta.tic field ofEIll"th; 
~) streng,th of tile Barth'_' rua.gn.~t1c !le.ldj 5) intensity of corpuscular soler 
radiation, 6) compos:N:1on_ end vllM.at!.ons of prImary cosmic radi·8t·ion. dist~1but1on 
of !>hQtons and- hee.vy n~::le1 1n ~osm1c _rays.; n micrometeorites; 8) temperature inside 
and on the suri'ace of the sa.te1.Ute. . 
_ The frequency of the. ra.dio transmitter (l.jaye.k.) was ~O.O,J5' !olc. for dU.ration of 
-tel~grt!-ph _messages of 50-300 mllHsecottds K!Ui great t-ranshUtt1ng pOI-ler, 
. O~ 6 Apr.t.i 1960 the satelHtli! ~ntl;:red the' dense l.ayers of the atmosphere 'and 
ceased -to exist. .Based on cfl.lculationa ..and ,to, -8.ccordence d th the data abou,t the 
ia~t o~ser ...at"1ons "the perfod of- the sa·tellite in. ita last orbit ",as about 87 -minutes. 

"This' satellite litae launched 1n -accordancewU~ the plan f.or creating aml _ 
d'evelop-~ngheavier spaceships. Th.tlOsateU1tetla.d s: telemete-ring syrtem to control 
cheparainetets' of -~lemenlt8Ctf the equ~pmen·t for trajectory me·a.sUren:ents. _­

The scientific 'and ·tecbn"~e~ :problems' ,set at the laun~hlng of -,thesatell1te 
'were car.r1.ed- _out.•. 

.. !Th1:s'- "heavy sat'ell1tec wu- launched ·bY. _an improved lIIultistage rocke.t into an 
inter.necf:!..'ate-earth orbn 1.n.' order. to ~e.unch. from it e.. cO'ntrolled soace rOCKet ...·1th 
-a~ robot. ~pac est&..t16ri 'towards Venus.' ... . 

. A, contr.·olled'space rocket, .wll-1c,h piace::\ -a robat 5IJaCe st..atian on e. ·trc.Jlectory 
_ _.~~~~~o...;.th~p.l8..n~':"lJ.enu5.,,,",w~.1L clfl,unched-.f-.romo.t.h1!H! ~-t-~H:i,t·e.":""-~-":' _o_-_ .,~- _~_.o_~_ .. -~-_.- ~~. ---~ ­
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~'Thh heavy satell1tewaa launched ,by the laststage -of -en improve-docs rriel'"
ro~ket into -an intermediate -e'arthorblt in order- to laun'c~ froln i ta-space- rocket 

-wHh 	the robotspac~ station "Mars-1"' towards Mars. _ 
The space r_o.::ket. which launched the robot ,space 8tat!o_~. "Mat:8"":'1" on .S..- .tn. ­

jec_tory towards .Mars. was launched fromthts 8atelHte. . 
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'Footl)otea' to' -Table 2. 

J.'i'he' measuring equ~pment on the rocket was designed' t.o c.arty out the following 
Bclent1t'ic 1nvestigatlons: 1 ') detect title mag'netr~ field ot' the Moon; 2) study the 
inten.d tf and v&r~~t.1c!1)~ in' lnte..ndty of , co~m1c r .ays 'outside the 'Eartli I:~ magnetic 
f l'el4j )'J record photons in cosmic radht1onj4;,) detect the radioactivIty of the 
Moon; 5)' study thedIstrlbution ot' heavy !luelel in cOSlni c ,raUation; '6:) study the 
gea component of' interplan,etary substance) 1) ,study corpuscular solar radlation; 
8) 'study meteorltea-. Furthermore, :therocket ha.d spedal eq'1ipmEmt deaigned t.o 
create a 6<;>dlum cloud, anartit',icl&l comet. _ 

To' oblServe the flight of the last 'stage of the apace rocket it was equipped wUh 
the tollo~1ng rad10 ·transmitters: 1) transmitting on t~o fre~uencle81 19.991 and 
19.995 Me, telegraph ~essages of duration 0.8' and 1.6 sec; 2) transmitting on 
frequency ot 19.99', Mc telegraph meuages o,~ variable dUTatlOn on the order o~ Q.5 
to 0.9 !I~C (it' tl'Jllsm1tted data ot sclent1t1c ob8ervat1on~) J " transmUting on Ii 
fr~q\\~ncy tit 8'.6 Me and u~ed .to measure the parameters ot motlon o'r rocket and to 
trans,mit ac.ienUfie lnformationto Earth. 

9n 4 January 1959 rocket passed the point or its trajectory closest to the 
t-toon; the I!Ihorteat distance between the l'ocket a.nd Moon ·according to specified data 
was 5~ thol.i.sa.D,d km. On 'approximately 1-8 January the rocket went on an In~ependent 
or.bit" became. 8a·teH1t.e of. the Sun, the tirst artificlal ,planet of th~ solar syste:n. 

2The'measur1ng eq~1pment on thIs ~ocket was designed to carry out the following 
,scientlf1'c irlveatigations in outer Sil&Ce during the flight of the rocket to the 
-~oon' = 1} magnetic fielda ·of the Earth and Moon; 2) !'adiation belts around the Eadh; 
3.) In,t.ensity ,anq vartat1on~ of intensity in c.osm1c rad1ationj 4) heavy nl;lclei in 
-~os~1~ radIat10n; 5} gas compon~,nt o~~n.t;~r.plane,tary -6ub~tancej ,6),,met.corJ:tes', 
Rllr-thennore, the 'Eocket had' ~pccial equipment ~o crettte an artificial comet, a -sodium 
,cloud. 

To· transmit to Earth all the scTent1f'1c 1ntomatlon, measurements ot · parame~e .rs ""­
'ot moUon, and to control the rHght. of the rocket. it was equ1pped with th.e 1'01l0~lng 
radf o transmitter~: 1) working on twofrequen~lel! :20. 00, and 19.997 Me, tr-!IInS­
m1!.tt1ng ~l'gnaJs' In ~he .fQrm ot telegra.ph messages for from 0,8 to 1.5 sec (during 
paUses in tran,smisa1on on the first freque:ncy pu,lles were translftitted ,on the second 
trequency); 2) working on !requenc1~8 of ~9.993 and '9.986 Me, the signals of which 
,were pul ses of varl"bledurat.ion from 0~2 to 0.,8 sec with a, pulse _repetition rate of 
i 1: O.1? Mc l' ;,} ,wQrkil)g: ~n a frequency of 183 .6- Mc. 

The second space .:tf]cket wall'. the first to carry out a space ,flight from Earth 
to, 'another c~lest1al bo\~, th.e Moon. In commellloration ot thh event a message was 
lett on the surface of t~e Moon ~ith, ~ illl&ge of the emblem' of Soviet Union and the 
inscript10nI "Un1~n- C?f S~v1et Social1stRepu»l1es. September"1959. 11 

:liThe au'Uined program of 8c1enUf1c Inveat1sations includedl obtdning images 

.of the sidle .ot the Moon Flot ' 8e'e~ rrCjm Earth ~1th Bubsequent transmiul'on of these 

il'lla.ges. to Earth' bY' equ1!.pment on, the RSS, and also the carrying 'out ot acientHie 

1nvest1gatiml.. in Int!erp~arietai"y .lIpace. 


Transmiss10n of ·scl,entit1.e information and the reeulta' of measuring the pa.ram­
eter.s ' ot 'mot~on of -the RaS 'll'a,8 carr.1ed' ,out 'lilith' the help of two radio transmltters /
WQrit1ng on freQuencies ot' 39.9.96 and 183.6 Me._ The Signals of the first transmitter 
were pul ses of var1ab.ledurat.1on from 0.2' ,to-O.S aec.' with apala~ r-epet1t1on nte o~ 
1 + 0 . 15 Mc. 
-Du~ing th1B~ fl~ght an R~S launched "ith ,the 'help or a tl11'ro a.paee rocket on 


-8 trajectory ~lrcl~ng the Moo~ t'frat observed ,tllat part of the Moon ~h1ch n~ver h!ld 

been oblerved previ ously from Earth. Photographi ng of Moon ~ont1nued abput 40 m1n­

,utes frolll. , a d18tanee of 60-70 thouaand klllJ a considerable nUDIberot photcgraphs \'I8S 


obt4i.ned' ,(-in ,two 'dl ;ofe ren~ scale. ) ~f the Bide of the Mo:)n Invi sib] E' from . Enrth. 

The, treatment of ,ph9t ogr-aphfc t1.1ms, ,development and fidn,g, was automat~cany 

c~nducted Oi1.boar~' -the RSS'. Signals ~f ,'aca1m1.l!.ea o't the Moon were ~ran811\1tted to 
'Earth .-.tiththe, he:),p ,of a Ipec'blJ'ttdl0, .technic:d sY8tem~ whIch simultaneously ensured, 
the t r ansinisll10n ,of ,the ' data' ot ,~dent1t'lc' meuurem'entS ,the 'deteminatlon of orb.ttal 
elementa, ,and,- 'al SQ' ,the transmisdon frOID' .Earth to the RSS of cOIIII1Iands contro1l1ng 
'ita< ,work~ Telev1,'si'ori, ec.tuipment ensured the transmission of' a half-tone image ;t.'1t: 
,hi-gh r~solv~g,power. -TraD,smbs1on ot' ilDales ot the Moon was carri~d out t.rom t h'.: 
-,~SS ·atdlat~c'e 'up -~C) ' 470 thousand~. This Wal the tint exper1~~ntaUy, conrirJ:led . 
'translii1s'alon 1n. outer >.pac~ at deep~spa(!e di.tances or hAlf-tone :li.lNlgea ~ith ,h1gh __,~.___ ~~" ~ -~ 
.cIa-ritY ,,1thout essential. .p.e_c1flc" dilator.t-1ons-du:-!n6: /,i'vpa'SIiU-on-orrad'f o:Waves. .. , 
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"Th~ .ba.de .prob1:ems: o"i~. th~s launcn wet-e'. .11' check of tl)e .methoda. of plating :an 
~l)jeat in' Qu~er ·8l>~Ce6n...8n 1nt!'!r.p~iLnetary rout·e>. .11 check of' super-ra.nge .radio 
COlQ1llunicatlons :and~ .c;ontrol pf 4 spa.ce staUon;. more · pred;sc de!'in1·tlon 01; the ·scale 
of tho!! sour' s:i~tell.i, arisl- carrying out or II. seri.es ,of 'r:>f\yS.i.cnl ~eI\5Ur~ment8 to lnv:es t!- ~ 
gat~ c6sm~c . :r¢.~~~~·l.C?n:,,_· ~gnef!c (.1eld~" .1.l'1t~rr18.net8r-.y ;&ubs:tance .aM I.e-cord coll1­
Sioils .w!'Eh m1crome.teoJ:1:tes. The Lrequency of the ·l'adio trtli'lsm1t.t,er ·01'1 the RSS .,a.s· 
9~~.8 .Me. _'. . 

Th~ RSS 'lias ·li.,WIC!:I.ed. ' tow!:lo1'a \lenus' bY" 81 :!'onhQl1ed .spe,ce roc:j(et.,. HuU laUnched. 
..f)·om e· ·heavyar.Uffc:1;n.l ·ee.r.th. ;aatellHe, which ·wa.a on an triti!r.nedlatio- orbit.. :01'1. 
''19 ami "'20 'May 1361 tile ;RS'S passed at d1ste.nceof iOQ thousand: ,~ from tfle surface 
or VenUs e.t a t.ltA.l dl.!!tance of about 27.0' thousand .kIn.. FOl: the first ttm-e .a nel'l 
$~I\e:ne or. launching \~l!.e ce,.r!'ledout,the atart of a rocket f.rom on bOlll'd I!.Jl .llrt1U­
d~l earth satelllte., prt!::tn:1na:,:'lly launChed on an lntED'1IIediete prbit.• · For: the 
fil"st time the route to ~a !linnet of t.he solar system, Venus, ;\'t!S covered·. 

S1'h1s!JPflce i'ock,,;t. :("i-1t,rs-l") W8!1 launched t()'Na.!'d the rlanp.t 'Mars 1:n accOrd8f1Ce 
with the progr4JII of res~e.rch on apacean"l the planets of: the s;)le.r sy'stem. The bllsic 
goals of the 'RSS 1I~lars-1" \\ere:. 1) to ca:rry out .prolone,ed "pace reseerch durtng 
flight to '~"'lrSj 2) to ·estn.hUsn interplanetary space ndlocorr..'1Iu1I1c/lti,onsj 3') to 
photograph Me.rs 'A'Hh subsequent tra.nsThiss~on. or'· the obtc.1r!ed i.1!Ie.ges, of t:ne surfac~ 
,';)f ~i8 rs -to Ear.tll ,by. ra.dio' channel's. . 

~elemetri.:: J moa~s\,iring arid sc1entlf..i!.c equlplI'.ent'lIP.S s ...j.:t~hed on ·a\l~omat1ce.:;'ly I ' 

in acc·qrdance ;.;j,th progl'am or Cf .l-i,ght and by radio commands ' f.romEc.rt.h,.· Tts:cklng 
the RSS, d~ter:n1nil'ig tl'\e ;!ie.rame ·t~rs of its traJector-y., and l'ect!1vi.ng selent1fl·e 
ir'l'tot!llatton on Earth. 'wer.e c4rrie:::I. out by .A spel!fa.l 'mee.su ring com?lex ana a celi1;er 
of d~sterit spe.c~· radio c~~i!W\1-clI.tfons. ~he 'fr-equenc:l:;es of the radio trahsmit.ters 
at .RSS.:. 922.•.16 :aM. ·18}.•6 i"~·. The sht·!on· he.d three ndio:osyste."IIs, "fto~I(1I)g oil 
~iaveS in 'the meter .( i,;6 m}, decimeter ..(32' em) and ~en't'j,meteT( 5 end 8 em') range·s. 

'!'h~. ~SS) uM~r!i-i. 11 was le.unched! towa.1'QS MS1's :by e. s~ace tock~t, 1'n turn lalL"lched 
Hoine. ·t1~a.vy .e.Ttlf'1a1e.l earth s~teH;l..te " prelil:!ins.rily on. 2on lntermed1.e.te Ol·b1:t. 
'Prelilll1naT}i" 'resule-~ of treatme;J t of tilee.su!"-ed i'rrt'or:llatl-on '!!hol.'ed.. that the' Ms' was 
')n a tl'e:.:feGtot::I Clb6e to tMt ce..lC'.ulated. A mi>t'e Dl:eclse definition of the trajectory 
Qf the RSS showed th.e.t ih t,t;'e:jectory d~bout .conslded,ng corrections passed at.· I'll . 

distwc:e of 261 thcn1sa:hd kin frO!~ Mars.. TM ~Ol!stt""ction of. thtRSS &ntidpated! 
-::;?ft'e~t1o~ of i ·ts IItt)'~:i.on during flight by radi,) (!onwands rromElarth..with the help 
..)'f' a,~ ex~c-+-!lyS't,em of !J.stronavigat!on and a spec1aJ. prOI;H,Ils1ort, syshm to ·guarantee 
Gf !'l-i-ght Sf-RSS abo.,;!' the su·rfe.ce of ~jats at a height f·rellt 1 t::> 11 thousand ·lem. 

on 2 November196~ thel!.stron~il\1<:e.l observetorlu of the SOviet tInion. photo­
grarhed t~e RSS n~1!lrs-1" and'. the apece. r~ket ~gdns.t the ''background .or the night
sky. On. tM photographs these obJeets. showed uj) as stars of the 14.th e.nd 1~th magn1­
tud'.:!s respectively. 

Radio communii!at'1'ons ofr·lcs..i /las supported at distanee$ greater than .lOU 
1111.1"11on kIn, 

'. 
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1'In.1t.w. 0 ·b:Ltal. data .,:~1&h~ (wita\= .' " . 
;~ out. t.l1e 1ut. 
~ and accepted. 3taa:e crt the 
i~t8rnatloRa1 . ; 

LaUnoh 
peri... · 

. gee, 
oaiT1ei­date 
rocket), kgde.31gpat1on 

~ . !all . ., 
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. , .J . , , .. -. . 
lS',i~; ll.?45"0 

(watgnt.oC 
equ1.~nt. on . . 
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1960 ; 

)06'. , ,4600,'~ 19 
Auius~. 
1960 

466) 187.)1 
DecOQlber 

I ' J1960 

11100 1il)~5'1 
~h , . 
1961 

, 25 1.69S , 1.76. i 
Ka~h '. . 
1961 

I , 

~.-; 

I 

angle o~ 1P~ 

clination Qr 
 period ~.t1on 

or or~ ot ~ht.orbitalapo­ l.a:ndinc cia ~ I 
\bit",e, ~ to the 1 

".pl.aD.e of t.heIaa around 
EArth,Earth' • 

.,mtnaq~tQ~. . . . 
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91.2 I Was n~t planned . ·6) daT!!61')69 
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I 

La.nc1ed ac::corcU.ng to a 1 day 
coti=anc1 J"r~ Barth on 

, ~O AUgu.,t. 1960 
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)39 

650 86.626S 

1 
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~tered ~he' den~e layera 1 dar 
b! the ,atll\osphere and Ice.aed to ' exiat on 2 
DeC!e.ber 1960 

Landed aC,cordinc to Il .1 ~ hi?ur t.(i
oOl!llUld h'o.. 8arth on 9 IIIin 
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--F.c:lotnote6. to Table .,. ­

lTh.1s launching_-......_! lntended· toad-just -and cheek \,::_!.'_systems of the spaceshlp­

sateUlte, er. ;::J·rlng its lafe fllgh~and fl1~ht control, 'r~brn on Eerth and the 


-~e~e!s~ry .<;tlntllt1~t! for·a ~ lnspl!,ce (l1.ght..- Furthermore, . ~he -sepa.ration frorn 
the spacelhip-6atell1te of a pressur1;:edcab1n '1te1ghlns _abO\~-r. 2."5 Twas -progr8Jlled 
(dthout return on Ear-th). Thill la1J!1~h1ng of ·the first s~aceshlp-s_8.tellite 1s 
beginning of comp11cl:tedwork on the creation of -r.eliable 6pacesh:::ps, -ensuring safe 
JIlaJUled fH~t. in- apac-e. The launchlng ahowe:.l -the ~or.!'ec.tne~s of the -basic positi0ns
1.ri creation of a -6paceahlp~ On board the_,space8hlp~satell1te thel'ew86 a prE'ssurhc~l ,
ci.b1n wUh a lo"d simulating the weight of a man- and all eqUipment necessary for 
future manned flight in space. ­

-Due to a m.alfllrict1on1ng of the orie'ltatton system at the re-ent_ry point -there 

was a rise of the sh1p_, which -went ~>nto c. ne~1 elliptic Ol''t!i-t with pe!"iGee of )07 k.m 

and _II.pogee of 690 kin, -period of orbit 9" .25 minutes ,angle of inclination to the 

plene of the_equator '690 • ­

2The, basic -problem of thh la_Wlchingwes tUl'thei' a~justmeni of the systeCls 

enli)Jring vital activity of 8. man and also the safety- of hL; flight -and return to 

Earth. DUr1ng the~nght of this spaceship-satellite -80- 5"erie~ of medico-biological 

e~erll11ents were' carrled out ,and the program of -8cle,nt!fic space !:esearch- ~8S ful- . 

!l11e~ (lnveat1gation ot light and heavy n'Jclel in prlmar~' cosmiC' 'rc.d!ation, lnvest1­
gatlon--ot' X-ray end' ,ul:travlolet solarra~ht10ns and' Tecording of doses of apace 

radh.Uon in the container f9l"' anlm.a.ls"). ,There '",ere experimental 11 ve obj"ec ts (two 

dogs, S~relka and Be~k:a, ~O inice,- 2 rata, 1riaect3, ~lant~, _Srain of grasses and 

cer_tatn. :r.1crobelf) in the cabin of the slll.p. _ 


~e8pacesh1p-aat~1~1-te had, ,radio transmit tel's (.s1gnal ),' telemetryeqlJ1-pment 

for transm1as1on to Earth -of data'about ste.te of eX1ler.irnenta.lani!:!Als and the ....ork 

of the- -8YSte.m.a on board. There lias' os. rad~o televlz10n sysie:n on 'boe-rd to obser're 

the -behavior ot the an1.ms.ll1. 


- The return of • -8p~cuhlp-slltElltte \IfPh. living Ltt~1ngs to Earth wee first 

carded out, . 


3The basic problem or th1s .1auncntng was further adjustmsnt of the - cO~8truction 

ot .the -spaceship-satellite and LtB b8.s1c bullt-:-ln systems necessary for manned 

fllgh~ ~ outer sp8.~e; ~he fulfpl.ni.ent - med!.co-b101og1.cel investigat"io,ns 1n con::!1­
t10l)s of 8t>8.Ce !"light :(exper1mentd life W~6 the _dogs Pche1ka and Hushka, 'a.lJd 1nsects 

and _plante 'J; a aerl.es 'ot Be ientlfic Inves tige.tions 1il the phya1c 5 of o1Jter 'SPIlCe.. 

Observation of the behaVior of the 'e.nimals was conducted ...·ith the_help of radio 

televlsione.qu1pmentand telemef-.!jo systems. ­

The sh1p was ~e.unched on a - tr~.-jectol':f otnere than t.hat ple.nned, tn consequence 

of which. during ·entrance ~ the dense layers of the .atmosphere it ceased to exist. 


'The buic problem. ot this launching was further adJustment of the constl'uction 

of the spaceshlp-ss.tellite and Ua· ,buie ~Yate.lIa neCesBIiTY for manned fl1g~t In 

outer space) med1co~b1olog1e8.1 Investlge.tlons -(experimental an1mals; the dog 

Che!'"nuehka, mlce, _guinea pigs, f~ogs, and a!-so insects, plants, gre.!nand ot.her 

blologtc~l spectmens). The spaceship-satellite had telemet.ry aile!- television 5ystem, 

radtotraLk1ng _system tor trajectory measurements and equ1pment of radio cOllllllun1ctl.t1ons. 

The ceb1n of the :!lpacesh1p-sate1l1te contained a ma,nneQ.':lln oren 'astronaut! 


.SThe-basle problelll of this lilunching was further adjustment ot -the construction 

of -the ' spa.ceship-sat.ell1te and its b_~sic sYlterne n!!eesu~y for .manned flight 1n 

outer 8~)aCe I medico-biological 1~1!I~t1gatlon8 <-ex~e:r:1mental life'l the , dog, 

Zvezdochka.'j laborato_l"Y -m1<;e, guinea. pigs, frogs, omf,e~obe6 and vl nlses" ray tungus-,

dry _seeds ot~1fferentplants, -onion -aprouts', and :a-l!o a ; aolu~1on of - deoxyrlbonucl~~-e 

a::id ;and- different enEyDlu). The~p~ceship-ea.tellHe co~t&1ned 8. ~equln of an 

astronaut. 
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'rB:~\~ ~. , V~~~C!k M)ac~ 'B~p~l:'1atelllteB. 
, ~' " . In1UA1 'crrl>1t&l , 'data 

tNiber or 
Orbits .c~.J, Ud' '1J\Il.& 01 

''bate and' 1JlalUMl­ cwIPl.1.ah8dace"ted iiltilii-..,'" '. !I'P " " tt. ' ' by t.h8 .i.a~h ·t1on of ~dod of I . nat.ional. ,dang:,. 
(MDilCow) DpaCBllhip, Plaoe of 1an~J 'Duration~t.iDn ot the da, ~ 5'perl"'" ~~' , t.he ,0-. 1.t. of . ,c:aorcU.Jiateii ' with u~spaDeah1P"" ' or~t. ,g", b1t.l. d , 

I JciI ' " Pane 'to Ui, nau~~sai8uite ~ 
'pri~t ' , fi.1&bt(~Jg:icOv) I01 ~a~

clllT1 ' a.rOaiuico:tll6naltt., J&r4-~~et)1', 

kg l l,I 

n:rs.. 
rqe. 
k:a 

chrer 40' 
' tho~d 

70).1$0 

About 
2.6b 
lI1liion 

NL, 
. 

'J 
"V05~;"1,,1 in tho repon north l.hr 
196i"i1J.lj "Hajor 

4125 64°S'T' 69.1 12 -'FU 
'of s.el.oiica, Temonlcl2Api"U 48 'ad.»1961,

Turj,;f , 1961 iO:SS ~an. sar.tDr' U'8&, 

9:01llak.iJaorawlCh '~I'5R, SoOJ.6' north 
Qq~11-- lat1tndo, hS0 59 , aaat 

~tude ' " ~ 
" I , 2 
"V03~k-Z" '2!W In the re1100 north 2Shr6 'AlIP8t 6,4°56 1 88.1&6 '7 AUSUSt4731 16)
l.96l~, Jl.jor 0, lraDary lut, s.ra­ 18 a1n1961., 1961 

9.0() toy area, RSP'SR, So0lOll~GexwBD S~.... rich lT1toY .. $l' north LaUtude,CI'I 
47OJ.'5 .e •• t. 1oRl'1t.u'de

~.) I I ,"~ 180.1 I 2)1,.6 I 64°58 '5'01 88.)) I 15 AupIlt.I ' S,outh or Karqaac5&, 194 tar·V08~-)· 11 .~t 4722 

1962~ !Ia.3~r ~, , 
 1962.~:S2 ' ltar.Akh"t,U' SSR~Pllot 22 1Iiri· ,~ 5 

astronaut: ,1dJ 21 
yerlah N1kctl..ayey ' ' 
An~ Qrleor l U,)O 

1ft., 79'10' EI.; Ship 
I V08tok J, 48000 NL; 

\: 
" 

7~0J61 EL. 

"vos~-4") 12 AlI£U:Bt.14728 .! 179.9 I 2~.7 t 6h.°S7 11O~ 08.)9 15,A~t1South or Jraraganda, ~ 10 hi" 
1962,9iS9 Xaiakh.stul SSR

6t
Pllot S7 min 

Lieuto.-nt. ,.iU:02 
1~2'1rv. 19~2, ~~ S 

ailtronaut: 46 O' N:4 
ColorieJ. Panl 'n0Sl,1 EL; Sbip 
R~oYlch Voatok 1.11 48"9 NL,' 71°51' EL. 'POPo~ch 

, I: 

I;
I \ 4 Tell t site: spe..ceport in thereg10n of Baykonur stat1on, Kazakhstan Soviet Socialist Republ1c., , 6502~1 EL. 
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j Footnotes· :to Te.ble ~. 
.t 

1The goal of this flight Iqas to check influence on the human organism of 
condit10ns .of space flight and 9ucces.s:ful descent of.hip '/lith a5tronaut to ·Eartil 
in· the 8981gne.oreg1on. C1tizen of tr..e USSR Yu. A. Gagarln 'B.C corn;>l1 Bhed the first 
space fl~ght IJld ·succeesful descent to Earth in the assigned region·,. 'l'h1s fl::.:ght 
opened the route for,·,m.ankind in ape.ce.. The spaceship-satellite Vostok WAS launched 

j 
, 

into an earth orbit b:,' a multistQge carrier :rocketJ heV!n:; six. llquid.,.~ropena,nt 
rocket ·engines with a tohl Cl.B.y.1mwn po....e!" of 2) mUlton hp (all stage!», 

2 The problems of this f118h't ",ere: 1) -t-:> in'Jf!stitr:ate the influence on the 
h:tman organlsTolof pro2onged (over 1 de.:" 5T!!.c- e flight a ...ong an o!"bi·t aroun1 Snrth 
and subsequent descent to Earthl 2) tc.o investignte the eff1c1encj" of a man dur.1ng 
a prolonsed s tay ~ conditiona of \,eightlessness. The G1got of G.. S .. 'r1 tov was 
·the first day-long orbital manned flight a·rcund Eart.h, The sLlacesh'lp-satell1te 
Vostolt-2 W89 launched on fl.'1 earth ol:h1t. by a rnultista~e ~s.rl'1e!, rocket,ha.ving silo:. 
l1quid-Vropel!e.nt rocket engines wit.-h eo total m9.:.v.1rnum thru6 t of 0 J0 thousand kg 
(all ~tages). . 

3Thegoa:1s of launchblg on le;I' orb1ts of the ~\·.'o zpaceshi~'s, "VostO!{-311 and 
II vostoK_II II on 10.,' orbits we!"e: 1) to ob.ta.1n ·er.per!mental date. on the ~osslbllity 
of establhhing d1rect cOllllJlunicetion bet\~een t\oo"o shipsj q tc coordinate ~he 'action!> 
of pllots-a.strone.uts; 3) to check the influence of identical conditions of space 
flight on different human organisms. Furthermore, it ~es plann~d to conduct invest1~ 
gat10ns and experiments in this flight necessary t:> solve e. series of new m3dico­
biological :and.. hchnice)" problems-.. 

F~!" the first t1rile a ml.!2tistege 'g!'OU}j sps.ce fl1ght of two ships simultaneously 
was accomrrl!shed, The distence of group spe.ce flight of ship8 Itvostok-3" and 
IIVostok-4 I on 12-15 AU~8t 1962 was 1975 2CQ Y..:n the duration ...e.s 70 hours 23 m1nuLes 
38 seconis.. The min 1 mUlll 11stance beh"een ships was about 6.5 k.rn. Spacevision was· 
f~rst carried out in this flight, 

Spe.ceshlp.satell1te "Vostok-3" and tlVostok-4" 1I"<!re launched on, earth orbits 
·by lIlult1ste.5e carrier rocket.s, h~v1n6 six l1Q..uid-rropellant rocket engines ...,ith tota~ 
~...x1mum thrue.t cf 600 thousand kd (the engines of all stages of each 'rocKet ).• 

• . t 
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Table 5. Ari:1f1c1ai Earth Satellites or the I'"Cosmos" Serles 

·~epted nue and· 
iDtemat.laaal 
dell1.pat.ion 

_. 	 . 

'CO~-1~1 1962~e 

"Cosmoe-2ft2 1962-1 

~.Jnl 1962-v 

·CoaIIOa-4-u~-~ 
nCoaaoa-S"S 1962-u 

llCoaoll-6-6 l.962-06 

"Coaoa-7,;7 1962-a1. 

s ·Coaaaa-8n8 1962-a( 

l;. . "Coaoe';'9,,9 l.962-QUl 

;"CoSms';lO"lO. 19'"62- ~l 

"~~'SD)i;:"U·U 1962- ~6 
" 

"Co~'-).~ 1962-1!w 

--

f;"1 H';'" ".+.u~..; cLiia 
:-allll~· ·ot -1ric11nat1on . 

: ;pe:lod·· ot .9!'-· or oi'hit.alplane .lo the 
.b_lt&rq1Jft~- :jll.ane or the F.ar.th 1s 

: '&arth... ·II1n. : : equ.ator 
- - . ­

96.:35 ­ : 
L~ 

102., 49 _. 

·9).8. 118'°59 1. 

90.6 65 


102.7, 
 ta9 'OU 
-

9Q.~ h9 
. . 6SO90.1 

~­
·12.93 '119' 

, 65 


·90.2 " 


90.9 

65 
.­

96.1 119 

~,LS' 65 

. . 

. . .. 
--LalmCh date ' 

peri.pe, . apogee,(i962) 
kIIla!i- .. 

16 Hu'ch 980217 

64prU lS60213 

2~ Aprll 229 720 

26 Apl'U 330,_'~:_ 298 
J 

.20) 160028 Ha7 , , 
)0- JUDI )6027h 

28 Jaly 210 369 

2)618· AlII\I8t 604 

27 Sept.ber J,J. 301 

17 Ootobe:' 210 )80 

20 Oct.obsr 216 9?l 

n Deca.ber 211 - 1105 
-, 
. 

'., ~ . 

:L~e !!atell1te wu equipped vi:th:. Bc1enUt·le equ~pJDent· !orreae&rC!h or the 
upper atlllo6phere and outer spice, rad1otelem!try syatem anC: TAdio transmitter 
ltvo-c~el radio station),. • ork~ on two colterent waves, 8.ccol"d~ng to specU:1~~ 
data, with treq~@nc1e8 of 20.005 and 90.02~5 ·H:, ·the .econ4 freque~cy exactly in 
4.5 t1meslarger tnan th~ flut.. The .d.urat1on of a.slgnal bundle · w81; about 4 8.~ C 
and th~ paulles were 0.5 sec. ~e final litage or the ca.rrier racket also w·'nt intc. 
or~lt, close to the orb~t of the satellIte. 

-
.IIThe -sa~ell1te was eCl':l1pped with: · SCientific ·equlplllent.i Jnult'1ch8nn~1 teh~M 

metry eyatem and radlotec~lcal devices to me~8~Te the ~rajecto~j 6hort~8ve 
tran.m1tter IlMayalt_2n working on two coherentwav.es .witt) frequ~ndes of ?O.{j·:'5 . ­
~d 90.0?25 Mc, The duration of signal bundle was 2 sec th~ paules were O.~ S~~~~ 

; . 	 According to prel1m1n&ry elata the satellite went into -an orbl't differing .from the\.. 
calculated, . According to trajectory meaa.urementa on 7 Apr.tl 1962. the peried nf 
or'g1t around Earth 'was 102.25 minutes and· the minlmual.-ani:lmv:1ri1u:n d1stancef.rom 
Earth· ~~.pect1vely were 211.6 and 1545.6 lOll, , . 

,SThe Batellite Vlll equIpped .wUhl. .lcIenU.t'1c equlp!lle"t, !nu1t1;channel f:d(-­
metry 8¥Btem and radIQte~Mlc~l devIces to lIIealure the trajectorY'~ .·Accoli"diT!t! to 
prel1m1na.ry data, the aat.ell1te vent tn,to ·an ol"b.tt : cloae ~o ·thAt ea'lcula.ted.. 

r ,­
1. . 	 6The .lI.tel1.1tewai ~Q.ulpped 'dthl aclent1f~'c. ·equ1pn:el'lt ~ i"~dl0 transml"ttel'-~ . 

II Signal," working on frequency or 19.995 .Me; .a: l'adfoaya~em.. for exact measur.ementJ. 
r ­	 o:t orbit and telemetr:y equ1pme.n.tto tra.n!lD1t to. Enth.. .the data abOut -the· work o' 
, 1n8trwilent. and acl.rit1t1c equipme.nt, Uxed- on board the ss:telTfte. In conne.:: "". in 
i- with- ·the eoepleUon, Qr~l'osram of ld.entU'lc lnveiitrpt.1on~ on· ·~·Apr.l1 19S:? .... . 
, . c.OIIIIDandtrolil Earth t;he luccelltul landing of the ,satel H .te -was- cond"Jctedat t·h~ _ 
"!.~!':=.==..=:.~==="" '- ~_A,!":,•. s1gne.d..-p~a.c.e-oI\-thY-. -;;6tc11'1t-€: '=wa' - <---"',...~_ __ __ '! r-r-.!,.to !"Y-ot'-":'"trhe"'!~·:!:e.t-:::L'n1'ul':J:.:thi"~ ij'"::fn :-(;i'irrc=:-:""
: , - -·mo.re than. three daya, flying about 2 lIIi1:111on Ian dUITing that t1n:!! • . Asa ;result of' \ " 

launching aCaamol-.II" vU':lable scient~t1c data were ob·tallncd .• :-- _ 
1 · , 
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___ _ 

u, ~ "--~ : sTh1a ·satellt-te contained-: !'lc1e'n_tti'1c equipment;- mc.:Ltichanne :h ~el:einet;ry ~ 
. " '". - system and: -r .a'd1.-otechnlcfil dev1:ces to measure the traje~tol'Y_J shortwe.ve · trf!n8m.1:t._t;~r 

".Maya.k.·,.ill working on, 'Il, l"requ!!ncy· of 20. 008 Mc. .Accord~ng to pl'el:lminary data the 
s's.telUte -WE!ot i nto an orbit.,. d1fte r:llng little tram. that. ca.lcuiated. 

l 
t 

- . - . - . ... 
'=~ 

BTh1s aatell1t~ contained:1 6c1entH'cJ g equ1prn!lntl· rnultj ~hanne1. telemeli:ry­
system and ~'a:d10tec'hnlca.l dev:1ce$ to the t"ra~lecto!'y-; sh.ort',.·ave tr.ansmitter "Mayak, ," 
working on a .frequency of' 90.02" t-Ic.• 

7'1'h1s satiel11te conta1ned!: szi{ nt1£,1.~ cqui'pment.; a. ro.dl(·, tl'8Jlsmttter \-lorking 
o~ 'a f ·requency o~ 19.:9911 ~tc .j a l'adios~~tf''!:. for exe.~ t :nea9ur~ment of orb~tal-, 	 elements and telemetry equipment to tl'ansa1i.t t;) Ee;rth the deta about w~rk ot 

r-~.inst.ruments 	-and: ad.entifle equlpm~ntJ on bou'd the slit('llite.•1 	 --- ..-. 

8'l'h1.s satellite contained': scien,tif!c equi-pment; . multichannel ·tel:eme·t~ 
system and rad1otechn1c.,.-l devices to me~sul'e t"rajectoryJ tranSl!d.tteT '"Mayak" 

,·...orklng a.t frequenci-e's of' 20~0::>5014 -and 90,.J226B :'Ic, . 

. 9Tt:11s sa:t~ll'1:te contained', ·.8elentl~lc equ1.pment..; radio tranllmi'tter, working 

on .11. f'requency of 19 ~:99'4 Mt: J 'l'ad10system for ·exact. mea.surement or' o ,rbita!. e1ements 


,I sn(i -te~'~m~t ry . system. t eo trMsmj,t to Earth the date. ftbou t work o.f .1nstnuilents .and 

- I sct-enti.!'ic -·-equ~pment.:;- ­
•
I 

• j 	 ~9Th1.s sa~e.n. 1.te ¢ontained: scienti'!:!.\: eqU1.prr-.ent.J .radio t -ransm1.tteJ:.·, workirig
: 	 I on a f'requ~ncyor 1:9.,995 ).te-;- radiosyst~m r·:>!: exa.ct mell.6~rement of orb!tal elemenJ; Ii 

e!ld. telenietl'Y system ~o transmit to-Earth the data ·ab9ut wOI:k of the 1ns.truments 
and_· ~c1en't1:tic equfpment.. -, 

~S.Th1 s sat.ell.1:te conte..iTie:l.: s~1r,:-nt1t'1~ equip!!'Jen-.:.-;: m·_~·ltieheinnel teIemetry 
system and radl0,technlc'al de.v~ees i;u rne8i5.UTe the traj ectqrYt shor-twav'e .tr.e,.nsm!tte.r 
wori;Clng -et ~r~quencles of 2'0 .. 0,)48 an.d ;0,0'2.16 M,~. According to pre~1minary data 
the sateli.1te went '1nt,o an orb1t differing litt1.~ from that ca-lc~;lated· •. 

. :~ 'llorh1s sa.te~1.:lte c onta~e-d: - 50 i~ti:1'.tc equj,pment j radio transm1·t ter, working 
on a l'requency oor 1:9.995 He, rad10system -rOr e.Xactmeasurement of orb1ta·~ elements 
andtelLemctr-y system to transm'1t to' Earth the data ".bout WOrk oT 1:n~t,rwnen't8 and 
.sc1-ent1f1c equ1.pment., 

I 
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