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FIVE YEARS OF SOVIET SPACE INVESTIGATION
M. G. Kroshkin and V. G. Samarin

This.survey'ié.s short referehce of the basic stages Br aﬁace investiga—
tions -carried out in the Soviet Unlon during -the five years (1958-1962)
-of the "space era." Dafe are given on all Soviet spacecraft launched
An 1957-1962 (‘Tables 1-5). '

On 4 October 1957 the Soviet Union launched the first artificlal earth satel-
11te, in.a month, the gecond, and in May 1958, the third.

ALY of them were launched for geophysical purposes according to -the program of
the International Ceophysical Yeer :{(IGY); 1957-1958. The lmunching of satellites,
along with wide -development Qf'rpckeg ibﬁgstigntions, gave speciel value to the
research in the program of tue IGii this was the first possibility to pquin direct
-experimental data about the upper atmosphere, shortwave gnd-corpuscglﬁy solar
radistions, primary cosmic ray, meteor substance, ete.

The first satellite allowed us to obtain data on the .density of the upper
atnosphere and. the properties of the ionosphére, -and also on the temperature regime
of artificia) satellites when they are moving in orbit in outer space. This had
diTect geopnysical value and was a -necesgary gghgg for transition to further investi-
gations. The ne;f launching had an eyen.Hidgr.pfogrgmaot.1nvestightion5; it also
included a biological -experiment. The:third satellite, having.a gigantic weight
(1327 kg). even by contemporary standards, was: essentially a unigue laboratory in
space, which allowed Soviet. scientists to-directly investigate all the -complex
program -of ‘the IGY more exactly on: the very .subjects asalzned to satellites:, -

The :following stage of space invesctgntions.vgg the launching in 1959 of three

. §
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-space rockets, The firet, studied the space enviroments of Earth and Moon -and
became the first -artifical .planet of the solar .cystem, The second, reached the Moon
and investigated cosmic space while on route from Eurth to the Moon.. The third
launching, placed the first robot space station.in a. complicated .orbit; .along with
carrying out .of different physical investigations, this RSS photographed the

reverse .8ide of the Moon and automatically tranamitted the image of the Moon to
‘Earth, an achievement which hos not been repeated even afver more than three years
from its accomplishment,

In 1960- the preparation for the space flight of & man was widely developed.
<Sh1?esgtelliteﬂ<uera launched -one after anotherj technicel systems and different
stages of'rlight wers -developed} and the effect of specific conditions of space
filight on living orgenisms wes checked by direct experiments with animsls.

It 18 necessary to note that in this -scientific date of exceptionally great
‘geophysical iriterest were obtsined. Thias pertains rirst of .all to the investigation
of the :structure 6f the lower region of radlation zones, It turned out that they
not only have asymmetry with respect to the form of the Earth (i.e., the terrestrial
"aphere") due to the noncoincidence of the magnetic dipole with the center of the
Earth, but they also change thelr configuration in regions or enomelies of the Earth's
magnetic field. As it turned out, in the region of the Brezilian anomaly, located
in ‘the Southern Atlantilc, near the shores of Brazil, spurs of the rediation belt
-approach to within 200 km-of the -Eartn.

In 1961 the first launching of & robot space statlon to the planet Venus was
gai:ied‘éut; two .experimental ehip~satellites were launched, and, most importent,
the first flights of Soviet estronauts Yurly Alekseyevich Gagerin and German -
Stepanovich Titov were gccoﬁplished.

The great -achlevement of Soviet science and technolegy in 1962 was the several-
dey group flight around the Earth by Andrian Origort'yevich Nikolayev and Pevel
Romanavich Popovich on spaceshipe=satellites Vostok 3 .and Vostok 4. On 1 Novembar
1962 the robot space station Mars-i was the first to be launched to the planet Mars
‘Ln-accgrdaﬁce;qith-thg program, carrled out in Soviet Union of research of space
‘and the -plansts of the -solar -system. .

On 16 March 1962 TASS declared that the Soviet Union had launched artificial
earth satellites of the Conmos series in accordance with a wide program of scientific

-research of the upperqntnosphgre';nducounicsspnce. This.progrnm-wae designed to
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" carry out the following scilentifie investigations:

1). a atudy of the -concentration of charged particles in the lonosphere to
investigate the propagation of radio waves;

2) & study of corpuscular streams and particles-of low energiles;

3) study of the energy composition of radiation belts of Earth to evaluate the
radiatlon hazard during prolonged space flights

4) a study of the primary -composition of cosmic rays. and variatiens in their
intensity)

5) & stu.dy of the Rarth's magnetic field)

6) & study of shortwave moler radlation .and other .Bpace bodiles;

7) a study of the upper layers of the atmosphere;

B) & study of the influence of meteoric. substance on elements of construction
of objects in outer space;

--9) -a--studyof the distribution and- formation of cloud syStems in the Earthis
atmosphere,

Furthermore, many élements of constructlons of .spacecraft had to be developed.
In 1962 12 Cosmos satellites were launched (see Table 5)-.

There are broad prospects -of space investigations, both geaphysicai, and
astronomical, in front of seientists. Much of value will be forthcoming in 1964-
41965 from the reseerch in the program of the International Year of the Quiet Sun
(IYQS). It is poseidle to consider that investigailon with help of rockets and
satellites. will play an é@en;gre&ter role than during the IGY,

In a dbrief survey article it is difficult to enumerate all the results obtained.
with the help of artificial earth satellites during the IGY. They are published I1n
different scientific ‘publicetiaons, There is a 11st below of ‘the basic literature
contalning officianl materials about the launchings of Soviet spacecraft, flights of
Soviet astronsuts ;nd the besic results of investigations ;ttained'in-the Sovlet

‘Unlon with the help of rockets and- sateallites. Additionel information -about the }

=

litérature on investigations with the help -of rockets and .satellites can be found in
works {33, 34).
The basic information about ine apececraft leunched by the- Soviet Union im

1957-1962 49 given in Tables 1-5.




Literature

1, 'Program of investigations with the help of rockets and ertifical earth
‘satéllites, launched by the Soviet Union during the IGY. Information Bulletin,
"Internatfonal Geophysical Year," No,. 3. Publishing House of the Academy of Sciences
of the USSR, 1957.

2. The Path to Space, Materials of newspaper "Pravda" on three Soviet artificisl
earth satellites, M., Publishing House "Pravds," 1958.

3. Collection: "Preliminary results of sclentific investigations with the help
of ‘the rirst Soviet artifical earth setellites and rockets," No, 1, Publishing
House of the Academy of Sciences of the USSR, 1958,

4, A. Knh. Khrgian, Geophyslcel observations carried out with the help of
artificial earth satellites, Information Bulletin, "Internaticnel Geophysicel Year,"
No, 4, Publishing House of the Academy of Sclences of the USSR, 1958,

5. Collection: "Artiflcal earth satellites," Issues %4-1l4, Pudlishing House
of the Academy of Sciences of the USSR, 1958-1962.

6. "Bulletin of stations for optical obzervation of artiffclal eartn satellites)
Nos, 1-27, 1958-4962, (Printed on roteprint of the Astronomy Council of the Academy
of Belences of the USSR.)

. T+ Bulletin: "Results of obgervations of Soviet artificisl eerth patellites,"
‘Roa, 1=54, 19589-1962, (Printed on rotaprint of i{he institute of Theoretical
Astronomy Oof the Academy of 8clences of the USSR and the Astronomy Council cf the
Academy of Sciences of the USSR, )

8. First photographs of the reverse sidas of the Moon, Publishing House of the
Academy of Scilences- of the USSR, 1959,

9, ‘Unprecedented scientific feat. Meterials of the newspaper "Pravdd" on
three Soviet space rockets, Flzmatgiz, 1959.

10, A. A, Blagonravov snd M. -G. Kroshkin, QGeophysical investigatione with the
help of rockets and artificial satellitea, Herald of the Academy of Sciences of
the USSR, ‘No, 7, 1960,

11, Collection; "8tation in cosmos." Publishing House of the Academy of
‘Sciences of the USSR, 1960,

12, B8econd Soviet ;Rlcqihiﬁ. Materiamls published in the newspaper "Pravda."
Publishing House; "Pravde," 1960,

13, Information of the -Boviet committee--of the IGY :about fulfilliment of the
program of rocket investigations of the.quer etmosphere. in the basic period of the
IGY (4957-1958), Information Bulletin: 'International Geophysical Year," No. 8.
Publlshing House of the Academy Of Bciences .of the USSR, 1960,

‘14, Atlms of the Teverse side of the Moon, Pormatioha revealed on the reverse
gide of the Moon by photographs obtained by rodot space station on 7 December 1959,
Fublishing House of the Academy of Sciences «f the USSR, 1960.

i5. -8, 0. Alekxsandrov and R, Ye, Fedorov, .8oviet eatellites-and spaceships.
Edition- 2. Publishing Rousme of the Academy of ‘S8ciences -of the USSR, 1961,

16, First manned flight in :space; Materlals published in the newspaper
"pPravda,'" .Publishing House "Pravde," 4961,

11..-§qv1et nan ln ‘space. Tdbrary "Izvesmtis." Specisl Lssue of the Publishing
‘Houpe "Izvestia," 196%,

18, Yu, Gegerin. The Rosd ¢ Space. WOted of pilot-mstronaut of the USSR,
Military press, 1961.


http:Puhl1sh.i.ng
http:Mated.Is

- 19. 25 hours in space filght, Materials published in the newspaper "Pravda."
Publishing House “Pravda," 1961,

20. G; Titov. 700,000 kiiometers in space. Story of pilot-astronaut of the
USSR, Publishing House "Prevde,” 1961,

24, First spece flights of man, Medico-biological investigations (scientiffc
results of medico-blological investigetions during orbital flights -of setellite
vehiecles "Vostok 1 and Vostok 2)," Edited by academiciens N, M, Sisakysn and
P;gf. V. I. Yazdovskiy. Pudlishing House of the Academy of Sclences of the USSR,
1961. ’

22, The morning of the space era. State Political press, 1951,
23. New flight in space. Military press, 195i.

24, WN. S. Molchanova, A, Ya, Chernyak and Z. P, Shelashov., The Soviet peopie,
conqueror of spece, Recommended .survey of literature. Ministry of Culture of the
RSPSR, State order ¢f Le=nin library of the USSR namsd after V. I, Lenin, M., 1961.

25, Brief data on Soviet artificiml earth satellites, speceships-satellites
and spece rockets, Collection "Artificisl earth satellites," Issue 12, Publishing
House of the -Acedemy of Sclences of the USSR, 1952,

2, Two in space. Library "Izvestia," .Speciel issue of the Publishing House
"Yzvestis," 1962,

27. The Tirst group fiight in outer space, Basic results. "Pravda" from
22 Octover 1962, No. 295 (16151).

28, Press conference devoted to the flight of Andrian Nikolayev -and Pavel
Popovich. "Pravda" from 22 August 1962, No. 234 (16090).

29. M, A. Gerd and H. N. Gurovskly, First astroneuts and first explorers
of spece. Publishing House of the Academy of Sciences of the USSR, 1952.

20. Yu, Gal'perin and T. Mulyarchik, Satellites, atmosphere and electrons,
"Pravda" from 26 September 1962, No. 269 (16123),

34, Space and the Progress of humanity. Conversation with the Presldent of
the Academy of Sciences of the USSR by academicilan M. V. Keldysh. "Pravda" from
4 October 1962, No. 277 (16133).

32, 8. 6. Alekgandrov, About the sclentific results of space research,
"Pravda" from 4 October 1962, No. 277 (16433).

33, M, G. Kroshkin and V, G. Samerin., Exchange through the B World data
center of materimls obtained with the help of rockets and satellites. Geophysics
bulletin, No, 12, Publishing House of the Academy of Sziences of the USSR, 1962,

‘3. Catalog of deta on rockets end satellites (1957-1962), Chepter 1, List
of materials on rockets for satellites (In Russian), available .at the B World
data center {compllers — M. G. Kroshkin, V. G. Samarin and R, B, Rubinshteym},

B World data center, USSR, M., 1962,

35, Problems of space biology, Vol. 1. Edited by academician N, M.. Sisakyan,
Publishing House of ‘the Acedemy of Sclences of the USSR, 1952,

_ 36, Ye, Tetrov. Astronsuts., Notes of the group leader. Publishing House
"Soviet Russia,' 1932,

37, The first group spece flight. Military press, 1952,

i 38.. Earth-space-Barth, Meterliasle published in the newspaper "Pravda."
Publishing House "Prevda," 1962, .

39, G. A, Skuridin., Space physicé. Nature, No, 1, 1963.

AL E; )



http:PUbUshin(iHou.se
http:af-spe.ce
http:Pravde.1I

L [P alDEIE A

s

= e — D PN .

§0, A~ A, Blagonravov, Report on Space Research in the USSR,
Bull., No, 6 (Special Iasue), Septenber 1961 pPp. 123-134;,

41, A, A. Blagonravov. Nationel Report of the USSR Academy of :Sciencea on the

Investigations. of 'Outér Space Carried in tre Soviet Unlon in 1961,
Bull,, No, 11 (Special Issue), Septéemoer 1962, pp.. 93-105,

COSEAR, Inform.

COSPAR,. Inform,

Y TPy e L L O
Lo




[ Ty

et - e A —

N

SOVI“T ARTIFICIAL EARTH SATELLITES ,, SPACE ROCKETS, ROBOT SPACE

STATIONS AND SPACESHIP- SATELLITES (1957-1962)

. 5
TabLe 1. Art‘l.ricial Barth _'atelii!:ea '('A'E":s')
"!! s AP I o I]’.n:l.tdal orbital data.. . LT
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-designat.lon o gee; | pas, around the |orbital plane (flight), around the . "ﬂlu“"h
. - o+ | om Jm  (Earth, {to the plane || days Ear'th I
b T ' " fmin Jof the Earth's g '
SR SRR [T I il e . °q““'°°’~' . .
: Pirstj Artificial | ' 1] ol | . |
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. ‘ l ;
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' Footnotes to Table 1.

ithis satellite was- launched acccrding to the program of the International
Geophysical Year (IGY); it was designed to carry out scientific research of the
‘upper atmosphere- and outer-apace riea¥ Earth, The experlments on the satellite
Ancluded: 1) measurement of temperature and pressure inside the spherlcal body o7
the satellite (diameter 58 cm); 2) adjustment of temperature regime inside the
satellite by chenging the forced clrculation of gaseous .nitrogen- (depending upon
tempefitu:e{; %) determination of the density of the upper atmospheric layera (from
‘the braking of motion of the satellite); U) lonospheric investigation (from observe-
tion of propagatlion of radlo waves, radiated from the satellite),
. The frequeéricy of the two redio trensmitters wes 20,005 and 4C.0C2 Mc. (the wave-
Yengths ‘were about 15 &nd 7. m vespectively) for a duretion of radio signals, In
the form of telegraph messages, of ebo.. *,2 se¢ with a pause of the same duratlon.
The signal on one frequency was sent dwring “re peuse of the signel on the other
frequency. -
" This wes The first artificial Earth setellite, the 1i-st artificiasl body created
by human hands .and launched into spece,
¢ tOn-W January 1958 it entered the dense layers of the atmosphere and ceesed to
exist, -

2rhis setellite was launzhed according to thé'program of the IGY. The program

_of sclentlfic investigations on-thes satellite was calculsted for seven days and was

completely carrled out., Tha experiments on this satellite included: 1) investige-
tion of solar radiation in the shortwave ultraviolet and X-ray regions of the
spectrum; 2) study of cosmic raysj 3) reglistration of changes in temperature and
pressure and other ‘parameteres in the spherical ccntelner and in the cabin conveining
the experimental animals; 4) medico-biological inveatigetions of the vital ectivity
of an -experimentel -animal (the dog Lalka) in sondfticns oF spece flight; 5) deter-
mination of the density of the upper atmssph=re (from braking of motior of satellits);
6) ionosphere investigations (from observation of propagation radiowaves rediasted
from the satellite),

" The frequencies. of the two redio transmitters ware 20,005 end 40.C02 Mc, (the
wavelengths were about 15 end 7.5 @ respectively); the first raiio transmitter
worked continuously and the radio signels of second were in the form of telegraph
messages for :about 0,3 Bec with a pause of the seme durhtion,.

The morning of 14 April 1958 the satellite entered the dense layers of the
atmoaphere, wes. destroved and ceased To exist. From the evailebe date the separate
parts of the satellite were dispersed along & route, passing mbove the lesser

: Antilies, Brezil and the Atlantlc O:ean;. in a southeastern direction.

IThis setellite was launched according to the progrem of the IGY, The following
investigetions were conduzted on the satellite: 1) pressure end composition cf
atmosphere in the upper layers; 2) conzentration of positive ions; 3) magnitude of
electricsl charge of the satellite and intensity of electrostatic fleld of Earth;

4} strength of the Barth's megnetic field; 5) intensity of corpusculer soler

- radiation; 6) composition. end varistions of primary cosmic radiation, distributlion

of photons and. heevy nuclel in coemic rays; 7) micrometeorites; 8) temperature tnside
and on the surface of the satellite, ’

) The frequency of the radio trensmitter (Mayek) was 20,005 Mc. for duration of
telagraph messages of 50-300 milliseconds with great transmitting power,

i On 6 April 41960 the satellite entered the dense layers ¢f the atmosphsre and
ceased to exist. Based on zalculations .end in accordence with the data ebout the
last observations the period of the satellite in its last orbit was sbout 87 minutes.

‘Tnis satelllte was launched in.sccordance with the plan for creating and
developing -heavier spaceships. This satellite had a telemstering system to control
‘the -parameters of -elements of the equipment for trajectory m=asurements,

The sclentiflc :and technical problems-.set at the launzhing of @he-séteilite

" were cdarried out,

P

. l‘sThisfheavy satellite: was launched by an inproved multistage rocket into an
intermediate earth orbit in: order to launch. from It e controlled space Tocket with
‘4 robot space station ‘towarde Venus, i

° A controlled .apace rocket, which placed -a robot space station on & trajectory

(¥

Ao thé=planet.Venus, was 1aunched—£rom £his—gatedddte g mmm o o i b e T R s i

A ~vomn
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®This heavy satelllite wae launch

rocket into an intermediate earth .orb

with the robot space station "Mars-i"

ed by the last stage of &n 1mp?ovéd-carrier

1t in order to launch from 1t & space rocket

towards Mars.

The space rockét, which launched the robot space gtation "Mars-1" on .a . tra-

Jectory towards Mars, was launched from this satéellite,
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I'Tabfle 2: . Spece Ro¢Kets arid Robot Spaceé Stations (RSS) I
1 A T b e Height ‘of the Tot&l \might - Orbd 'd& - 2
! last shga of - of scientiric ' Engl'e of . =
'| the carfier |méasuring 1alina= peri.od of
rme and accepted . Dute [rocket (vith- equipment to~| Welght 1on of |orbit Durnciun 61‘ e:d.at—
:nbernau.mal j of out taking i gauher with | of R3S, | perigee;, pphelion rbital |around the _ence (ﬂ.ight)
desj;mtd.m Launah. | propellant | power source kg km “Tkm 51ane ‘to | Sun; days |
1 weight dnteo . and con~ lane of 1
. acaount) tainer, kg @
: :
‘Fifst space -ré_c)(at,]' |2 Janu- . About About
1 1999-u ‘lary 1959 1. 1472 36L:) —_— 1h6 ls 157.2 Agout |About L50 Becane a satellite of
o 2. 1 oy . y million |millicn 1 : ‘the Sun
Second Spacé rpoket 12 Sap= | 3 1 (BExcentricity of
Y 1959=- € tembar orbit, 0,1L8)-. : N
{ 1959 1511 390..2 —t — —_— e s Meaclied the surfacé of
i i lioodi in the reginn of
! Seéa of Semnity, 80O lon
] by Lroin the center of
L y ' . wvisible disk of the. Hoo#
Third space rocket .and L About L0 |Absut 480
RSS to the Moond October - " thousand |[thousand ‘About 15 |RSS, rounded the loon,
1 1959-6 1959 1553 156.5 278.5 | (perigee) [(2pogee) | —= |(period of |and became an.artificial
: ' ‘| orbit carth satellite, com-
i | | around pleted 11-12 ‘Earth orr
, Earth) bits ‘and in April 1960
i burned up in depse lay-
-‘! | ers of the-Earth!'s =~
{ : ' atmospherg’
Space roctet and RSS | 12 ‘ : | 5 —_—
td Venus February ) 106 151 ' Becarie & satellite of
-,' 1961-y 1961 — e 643.5 | million |million 0.5 — the Sun
prce rocket and 4 ¥ |
"Mars-1" to Mars November | : , '
1962-Cv 1962 ror=y [ e 893.5 —_— —_ ] — —_ —
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Footnotes: fo-Tnble 24

A7he- measuring equipment on the rocket was designed to carry out the following
sclentific inveatigations: 1) detect the magnetic field of the Moon; 2) study the
inténsity and variations in intensity cof .cosmic rays -outside the Earth's magnetic
field; 3) record photons in cosmic radiation; %) detect the radioactivity of the
Moon; 5) study the distridbution of heavy nuclei in cosmic radiation; 6. study the
gaa component of interplenetary substance; 7) -study corpuscular solar radiation;

) study metedrités, Furthermore, the rocket had special equipment designed to
create a sodium. cloud, an artificiasl comet, ;

To observe the flight of the last atage "of the space rocket it was equipped with !
the following radio ‘transmitters: 1) transmitting on two frequencies: 19.997 and :
19.995 Mc, telegraph messages of duration 0.8 and 1.6 sec; 2) transmitting on
frequency of 19.993 Mc telegraph messages of variable duration, on the order of 0.5
to 0.9 mec sit transmitted data -of scientific observations); 32 transmitting on &
frequency of 83,6 Mc and used to messure the parameters of motlon of rocket and to
transmit scientific information to Earth,

On § January 1959 rocket passed the point of its trajectory closest to the
Moon; the shortest distance between the rocket and Moon .according to specified dsta
was 56 thousand km, On approximately 7-8 January the rocket went on an independent
orbit, became B satellite of the Sun, the first artificlal .planet of the solar system.

2The measuring equipment on this rocket was designed to carry out the following
‘scientific investigations in outer space during the flight of the rocket to the
‘Moon: 1) magnefic fields of the Earth and Moon; 2) radiation belts around the Barth;
3) intensity .and variations of intensity in cosmic radiation; 4) heavy nuclei in
cosmic rediation; 5) gas component of interplanetary substance; -6 ) -metcorites.
Furthermore; the rocket had special equipment to create an artificial comet, a sodium
-cloud.

To. transmit to Earth all the scientific information, measurement3 of parameters ~
-of motion and to control the flight of the rocket. it was equipped with the rollowing
radio transmitters: 1) working on two frequencies: 20,003 and 19,997 Mc, trans-
mitting signale iri the form of telegraph messages for from 0,8 to 1.5 sec (during
peuses in transmission on the first frequency pulses were transmitted -on the second
frequency); 2) working on frequencies of 19,993 and 39.986 Mc, the signals of which
were pulses of variable duration from 0.2 to 0,8 sec with a pulse repetition rate of
1 + 0.15 Mcy 3) working on a frequency of 183, 6 Me..

The second space rocket was the first to carry out a space flight from Earth
t0 another celestial body, the Moon. In commemoration of this event A message was
left on the surface of the Moon with: an image of the emblem of Soviet Union and the
inscriptiont "Union of Soviet Socialist Republics. September, 1959.,"

3The outlined program of scientific investigations included obtaining images
of the side .of the Moon not -seen from Earth with subsequent transmission of these
images. to Earth by equipment on the RSS, and also the carrying -out of scientifie
investigations in interplenetary .space.

Transmieslon of -aclentific informetion and the results- of measuring the param-
eters of ‘motion of the R3S wag carried out with the help of two radio transmitters,.
working on trequencien of 39.99 and 183.6 Mc,. The signals of the first transmitter
were pulses of variable duration from 0,2 to-0,8 sec with a puise repetition rate of
1 + 0,15 Mec.
~ During this: flight an RSS launched with the ‘help of a third space rocket on .
& trajectory cireling the Moon first observed that part of the Moon which never hed !
been obséerved previously from Earth, Phongraphlng of Moon continued about 40 min- :
utes from a distance of 60-70 thousend kmj; a considerable number of photégraphs was i
obtained -(in two -different scales) of the side of the Moon invisible from Earth, :
The- treatment of photographic films, -development and fixing, was automatically t
-¢onducted on board the RSS. Signals of facsimiles of the Moon were trensmitted to l
‘Earth with the help of a specisl radioc technical system, which aimultaneously ensured i
the transmission of the date of scientific measurements the -determination of orbital ;
‘élements, .and also the transmission from Earth to the RSS of commands controlling
‘4ts. work, Telavision equipment ensured the transmission of' a half-tone image wit.
high resolving power, “Pransmission of images of the Moon was carried out from the
RSS &t distance up to 470 thousand km, This was the first experimentally confirmed
transmisaion in. outer .apace at deep-space distances of helf-tone images with high _ _ __ ... . .
clarity wlthout essential lpecific .distortions=during-propagatlioin of Tadio waves, -
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3
iThe Dbasic p-oblems of this launch weier & check of the .methoda of plating an .
object im outer ‘space -on.an interplanetary route; .2 chéck of super-range radlo .
communicetions and control of a space station; more: precise definition of the scale
of thes éolar system angd carrying out of a series -of ‘phys.cel measurements to investi-*
gate cosmic radimtion,. ‘magnetic fields, 1ntern1anetary :substance and record colli- ;
Skgns with micromateoxites. The frequency of the xadio tranemitter -on the RSS wes
8 Me, :
The RSS was launched ‘towerd Venus by -a controlled .spece rotket, Itself launched. °
fyom a -heavy -artificial -eart th:eatellite, which was on an 1nte'med1nte orblt. On.
419 and 20 May 1361 the RSS passed at distence of 100 thousand: km from the surface
of Vénus et a total distance of ebout 270 thousand km.. For the first time a new
s¢heme of lsunching weg car‘ied out, the start of a rocket from on board an .artifi-
s1a) earth satellite, preliminarily launched on .an intermediete orbit. For: the
first time the route to:a vlanet of the solar system, Venus, was ¢overed,

SThis space rocket {"Mers-1") was launched towerd the planct Mars in accordance
with the program of reseerch cn space an? the planets of the solar system. The dzsic
goals of the RSS "Mars-1" were: 1) to carry out prolonged space reseerch during
flight to Mars; 2) to -establish interplanetary space redic communicetions; 3) to
photograph Mers with subsequent transmission of the obtalned imeges of tne surface

_ of Mers to Earth by radio channels,

Telemetri:, measuring and sclentific equipment wes switched on automatlca;ly,
in accordance with program of Tlight and by radio commands rrom Eerth, Tracking
the RSS, determining the peramsters of its trejectory, and receiving scientitic
1n;onnation on Earth were carried out by a speclal ‘messuring complex and a center
of distent spece radio comnunications. The frequencies of the raoio transmitters
of RSS: 922,76 and 183,6 ¥c, The staticn hed three redio-systems, working on
waves in ‘the meter €4 6 m), decimeter (32 cm) and centimeter (5 end 8 cm) ranges.

The- RSS, "Mers~1," was lsunched towards Mars by e space rockaet, In turn launched
from a haavy ertificlael earth satellite, prelimingrily on en 1ntermediate orbit,
Preliminary results of trestment of messured information -showed thet the ESS was
on a tredectory close to that calculated. A more preclse definition of the trajectory
of the RSS showed thet its trejectory without considering corrections pessed at. a
dlstance of 261 thousand jon from Mers, The cénstruction of the RSS anticipated

arrection of 4ts motlion during filight by radio commands from Eerth with the help
ar an exac*” system of estronavigation and a specisl propulsion system to -guarantee
of flight ST R8S gbove the surface of HMars at a helght from 1. to 41 thousand km,

On 2 November 195%Z the estronomicel observetorles of the Soviet Union photo-
grarhed the RSS "Mars-i" and the spece rocket ageinst the background of the night ’
sky, On the photographs these obJects ‘showed up ms stars of tne ilth end 13th m2gni-
tudos respectively.

Radio communications of Mars-i was supported at distances grenter than 100
miXlion km.
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Spaceship-~Satellites

<~

Toqle 3.
\' ey ; .
i Weight (with- 'm tia) o
i out the last p |angle of i.n- : ‘
Hune and accepted Launch |stage of the clination of| period i Duration Number
ihternational ' date |carrder peri- |apo- [orbital | of er- Landirg data of flight ‘| of or-
designation rocket), kg | gee, |gee, |plane to the| bit . bita:,
| km  |km plane of the| around a.rou.nd-
f ; |Earth’s Earth, Earth
| oquator | mth - d
Fiilst spaceship-satelliter | 15 Hay L5k0- 32 | 369 65° 91.2 |Was not planned . 63 days | 1017
! 1960-€ 1960 :f[(weight of | . , :
| equipment on - i
l"» board with ' "
h power source ’ I
] 2477 kg)
Se¢h6nd spaceshi satelliboz 19 .\ ‘600 206 339 61957 90.7 |Landed according to a 1 day 17
1960~ August. i comnand from Earth on
1960 120 August 1960
Third .spaceship-satellite’ 1 1563 187.3 | 265 65° 88.6 |Eatered the dense ayeral1 cay 17
: 1960-p December ' T nL the atmosphere and
1960 ceased to exlst on 2
. : : December 1960 !
?ou{-t.h spaceship—uta]liboh .9 k700 J 183.5 |2u8.8 | 6LO56 | 88,6 |[Landed according to a 1 hour U6 1
1960-9 March Ao~ command from Earth on 9 |min
1961 : 1. March 1961
Pifth :ip?aceship—.'aqb@iiites 1 25 u¢ss | 178.1 27 | 6uosy ' 88.42 |Landed according to a |1 hour LS 1
| “1961=1 March B ! ; command from Earth on min.
1961 25 March 1961
A1
1
|

|
|
|
|

J ' I
|
)
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‘Footnotes. to Table 3.

i™his launching wes intended to adjuat and check ;e systems of the spasceship-
satellite, ern-uring its safe flight .and flight control, Teturn on Eerth and the
‘nacessary conditions for-a man in gpace flight, Furtnermore, the separation from
the spaceship-gatellite of a pressurized cabin weighlng aboul 2,5 T was programsd
(without return on Eerth), Thie launching of ‘the first spaceship-satéllite is
beginning of compliceted work on the creation of reliable gspaceships, -ensuring safe
manned flight in- apace. The launching showed-the correciness of the taslc positions
in creatlion of a .spaceship. On. board the .spaceship-satellite there was & pressurized
cadin with a load simulating the weight of » man and all equipment necessary for
future manned flight in space. :

Due to a malfunctioning of the orientation system at the re-entry point there
was a rise of the ghip, which went onto ¢ new elliptic orbit with perigee of 307 km
and apogee of 690 km, period of orbit 94.25 minutas -engle of inclination to the
plane of the equator 69°, ;

eTh&ba.sie-pi'oblem of this launching wes rurther adjustment of the systems
ensuring vitel activity of a men and also the safety of his flight .and return o
Earth, During the flight of this spaceship-catellite -a serlec of medico-~biologicel
experiments were carried out .and the program of .gclentific space research wae ful- .
f£illed (investigation of light end heavy nuclel in primary cosmic rediation, investi-
gation .of X-ray and ultraviolet solar radiations and recording of doses of space
radiation in the conteinér for animals), There were experimental live odjects (two
dogs, Strelka and Belka, 40 mice, 2 rats, insects, plants, grain of grassee and
certaln microbea) in the cabin of the ship. .

The .spaceship-satellite had radio transmitters (Signel), telemetry -equicment
for transmisslon to ‘Earth -of deta about stete of experimental enimels and the work
of the -eystems on board, There wes:-a rgdio televislon sysiem on boerd to observe
the behavior of the animals. -

The return of a -apaceship-~satellite with 1iving beings to Earth wee f{irst
carried out, '

3The basic rroblem of this leunchihg wes furfner adjustment of the construction
of the -spaceship-satellite and 1te basic built-in systeme necessary for manned
flight in outer spece: the fulfillment medico-biologicel investigations in econdii-
tions of epece rlight (experimentsl life was the dogs Pchelke and Mushka, .and insects
and plants); a serles -of scientific investigetions in the physics of outer -&pace,
Observation of the behavior of tne -enimsals was conductzd with the help of radio
televigsion equivment -and telemefry systems.

The ship was leunched on a trajectory othere than that plenned, in conseguence
of which. during -eritrance in the dense leyere of the .atmosphere it ceased to exist.

‘The basic problem of this launching was further adjustment of the construction
of the spaceship-sstellite and 1{ts beelc systeéms necessary for manned flight in
outer space) medtco-biological investigetions (experimental animals; the dog
Chernughka, mice, guinea pigs, irogs, and mlao insects, plants, grein and other
blological specimens). The spaceshlp-satellite hed telemetry and televislon systenm,

radiotracking system for trajectory measurements and equipment of radlo communications.

The cebin of the :apaceship-satellite contained a mannequin of an astronaut,

SPhe -basic problem of this launching was further adjustment of -the construction
of the spaceship-setellite and 1ts basic systems necessary for manned flight in
outer space: medico-blologicel investlgations (experimentel life: the dog,
Zvezdochka; laboratory mice, guinea pige, frogs, -microbes and viruses, ray fungus,
dry seeds of different plants, -onion -aprouts, and :also s :8olution of -deoxyribonucleic
az2id :and- different enzymes), The spaceship-satellite contained & mannequin of an
astronaut,
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Table .

\rostok Spa.ceship-Satelliteu' ,
i In:lthl orbi.hl thh .

B Weight

! - ofuh N'c.-hor of
H.n .nd : ) [Hith' ) ) orbits ac-
accipted inter-} out the Date and campl ished
national desig=] Launch [weight | time ' by ths Fying
mtlon of the | date [of the |peri-] apo~ (Moscow). Flace of landing; Duration | spacaship. T30gs,
spauaah.lp— and. |last goo, | gee; of ‘coordinates of fight | with astro+ km
satellibe tims Istage | im Jon landing naut during .
pﬂot (Moscew) {of the ﬂ;@t
cosnonaut c"s"ﬂ,"lJ arcund !

: rocket) Earth

| ndl .

"Vostd:-l“l k725 | 181 | 327 | st 8.1 | 12 apen In tho region morth |1 hr 1 ‘Over L0
1961-11. » Major |12 April 1961, of Smelovke, Teérnovak | 46 min ‘thousand
Yur i;r 1961 10:55 r.gian, Saratov area,

Alek3eyevich 9:07 ASFSR, 50°16' north
Gagarin ‘ latitude, 45959' east
{ _ Aongitude

"th«:.iak-z“2 6 August | L7322 | 183 | auL 64,956 88.46 7 August | In the regiom morth 25 hr 17 703,150
1961-1', Major 1%61, : 1 of l[rnm Eut, Sara~| 168 min
Germin Stepamo— [9100 10118 tov arem, RSFSR, 500
vich |Titow 51' north latitude,

79115 -cant longitude

"Vc:s!.ok-d"3 11 Auguat|y722 » |180.7 | 234.6 | 64°58'50Y 868.33 | 15 August | South of Karaganda, 9k &4 About
1962-0y, Major [1962,° +5 1962,%:52 | Kazakhstan SSR, pilot| 22 mir 2.64
Andrian Origor' (11130 astronaut: LB8%02' mi111ion
yevich Nikalayey KL, 75°45" EL; Ship

Yoatok 35 LBO0O NL,
] , 750451 EL.

"Vosr.é:-hﬂ |12 August|4728 « | 179.8 ) 236.7 ] 6L°57'207 08.39 | 15 August South of Karaganda, 70 hr
1962-axy, 1962, + 5 ' ) 1962,9159 | Xazakhstan SSR, pilot) 57 min
I.ieutonlnb o 11:02 astronaut: hﬂﬁ'l NI,

Colonel, Pavel 71°51' EL; Ship
Rosaniovich .| Voastoik ln L8%: NI,
Popotich 71°51' EL
l.
f
6502:9.'T§;.t sitc: speceport in the region of Baykonur statlon, Kazakhsten Soviet Socialist Republic, 47°227 NL,

1
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i Footnotes- to Teble 4§,

1The goel of this flight was to check lnfluence on the human organism of
conditions .of space flight and succeagsful descent of ship with astronaut to5 Earth
; in the amssigned region. Citlzen of the USSR Yu, A. Gagarin ‘eccomplished the firsit
! space flight and successful descent to Earth in the assigned reglon, This flight
' opened the route for:mankind in spece, The spaceship-satellite Vostok wae launched
into an earth orbit by &4 multistmnge cerrfer rocket, heving six liquid-propellant
rocket -engines with a total maximwn power of 2] million hp (211 stagesg

2The problems of this flipht were: 1) o investigate the influence on the
human organism of prolonged (over 1 de;' syace flight e.ong an ordit around Sarth
and subsequent descent to Earth: 2) to lnvestigate the effiziency of a man during
a prolonged stay in conditions of weightlessness., The filgnt of G, S, Titov was
‘the first day-long .orbital manned flight arcund Eerth, The spaceship-satellite
Vostok-2 wes launched on an earih oxbli by a multistage caryie» rocket, having six
. liquid~propellant rocket engines with a total maxirmum thrust of 630 Lhousand kg
. (all stasges).

——

- 3The .gomls of launching on low otrbits of the two cpaceshirs, "Vastok-3" and
' "vostok-li" on low orbits werz: 1) to odtaln experimental daté on the possibility
of establishing direct communicetion between two ships; Z) tc coordinate the -eetions
of pllots-astroneuts; 3) to check the influence of ildentical conditions of space
{1light on different human organiasms, Furthermore, 1t wes planned to conduct investiis
gations end experiments ln this flight necessary to solve & serles of new ma2dico-
blologicel :and technicel problems,. : :
cr the first time & multistage group space £light of two shlps simulteneously
was accoriplished, The distence of group spece Tlight of ships "Vostok-3" and
"Vostok-4" on 12-15 August 1962 was 1575 2CO km the duration wes 70 hours 23 minules
38 seconds. The minimum iistence between ships was sbout 6.5 km. Spacevision was
first carried out in this flight, '
Speceship-satellite "Vostok-3" and "Vostok-4" were launched on. earth orbits
by multistege carrier rockets, heving six ltquid-propellant rocket engines with total
meximum thrust cf 600 thousend kd (the engines of all stages of each rocket),
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Table 5.

Artificial Earth Satellites of the "COsmos" Series

‘Ascoptad name and

international
daoignation

Lawnch dntoii )
periges, -
Ym .

(1962)

nitinl. ong{gﬁ

:;pe:iod~ofv9r-
‘b4t around

‘apogee, .|
© ki Earth; mdn

Fﬁ?ﬁt “Inclination

‘6f orhital plane to the

| plans of the Earth's
H ) oquator

b2 BN

-cdm;;;-ivl 196?-'9
"Commop-2"2 1962-1
"Coanos-J“’ 1962-y
"Coma-h"h 1962-8
1962-v
"Commos-6*5 1962-ab
*Cosmos=7"1 i962-u1
"Comoa-8n 1962-at
"Cosmoa=9"7 1962-aw
=ncosma-1o-1° 1962- B¢
G mmos-1171 1962- 86
"Cosmos-12"12 1962~ Bu

5

"CM'S"

16 Harch

6 April
2l Aprid
26 Aprl
28 Hay
JO:Juna
28 July
168 August

27 Septawmber|.
17 Cotober |

20 Octodbear -

22 December -

27
23
200
210
300

210
248
211

The patellite was equipped with:
upper atmosphere and outer space, radiotelematry system anc radio transmitter

Stuo-channel radioc station), work

229

274

256 |

980
" 1560
726
33
| 1600

369

383
30
9

o5

scientific equipment for regsearch of the

95,35
202.5°
93.8.
$0.6
102,75
50.6
90.1 -
92.93
90.9-
90.2°
96.1
0. 45

Ly
L
LBosyr-
és
L9 -0y
L9
65°
19
~ 65
«
h9
65-

ing on two coherent waves, according to specified

atA, with frequencles of 20,005 and 30.0225 Mej 'the gecond frequency exactly in

4,5 timeg larger than the first.

and the pausés were 0,5 sec.

The duration of & signal dbundle was sbout 4 s«e

orbit, close to the orbit of the satellite,

‘2The satellite was equipped with:

and 90,0225 Mec.

calculated,

The duration of signal bundle was

The final stage of the carrier IOCKEu also wont inta

gcientific -equipment; multichannel telo~
metry system and rediotechnical devices to measure the trajectoryj shortwave
transmitter "Mayak-2" working on two coherent waves with frequenciles of 20,095 __
2 sec the pauses were 0.3 sed,”
According to preliminary deta the gatellite went into an orbit difrerlng from thet

According to trajectory measurements on 7 April 1962,

the pericd of

orbit around Earth was 102,25 minutes and the minimum -and maximum distence from
E&rth respectively were 211.6 and 1585.6 kn,

SThe satellite was equipped with)

metry system and radiotechnicel devices to msasure the trajectory.,

sclentific equipment; multichannel tele-

‘According to

preliminary data, the satellite went into -an orbit close to that calculated.,

‘The satellite was equipped withi

"Signal,"

sclentific equipment
working on frequency of 19,995 Mc; -8 redlosystem.for exact measurement

radio transmitter

of orbit and telemetry equipment to transmit to Earth the data- about ‘the- work o'

instrunents and scientific squipment, fixed on board the satellite,

In connec<."n

with the completion of program of scientific investigations on 29 April 1952 L
command from Earth the successful lending of the -satellite was. conducted at the

launching "Coemoe-

1¢nen¢ulnce,on¢then!nrrt!nryaoﬂ=*“==¢""‘c~ Unforg-this=seteXiite=
méré than three days, flying about 2 million km during that tim

" valuable scientific data were obtnined

17
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Continued footnotes to Table 5. T "
- - SThis aatelli£é contained: scilentiric eou*pment, multichannel telemetry N
syetem and radlotechnical devices to measure the trajectory; shortwave ‘trenamitter

"Mayak," working on a frequency of 20.008 Mc, .According to preliminary data the
» 1 sauellite ‘wenit into an orbit, differing little from. that calculated

®Phis aatellite contailned; scientif!c equipmﬂnt) multi hannel telemebr
system and radiotechnical devices to the traleciory; shortwave transmitter "Mayak."
working on a frequency of 9C.023%3 Mc.

7This setellite conteined: s2irntirfic eguipment; a radic transmitter working
on a frequency of 19.99) Mcj a radiosystem for exeé~t messurement of orbital
elements énd telemetry equipment to transamii to Eexrth the deta about work of

instruments and sclentific equipm=nt, on board the satellite. L

o AT A e .

8This satellite contained: scientific equlpment; multichannel telemetrg
= system and radiotechnical devices to measure trajectory; transmitter "Mayak,
working at rrequenciea of 20, ,00504 -and 90.02268 Me.

o i e

©This satellite containedx scinntific equipment; radio transmitter, working
on a frequency of 19.994 Mec; radiosystem for exect measurement of orbital elements

and telematry system to trnnsmit to Earth the data nbout work of 1nstrum~nts and
- - sclentiric--equipments - = - -

107his setellite contained: sclentific equipment; radlo transmitter, working
on a frequency of 19,995 Mc; radiosystem for exact measurement of orbltal elements

. end telemetry system to transmilt to—Eerth the data -about work of the instruments
ol end. gcientific equipment,.

217his satellite conteined: scicntirlc equipment; m-ltichannel telemstry
system and radiotechnical devices to measure the trajectoryg shortwave transmitter
working -at frequencies of 20,0048 and 30,0216 Ma. According to preliminery date
the satel;ite went into an orbit dit;ering little from that caelculated..
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ABph4g satellite contained: -scientific equipment; radio transmitter, working
on a frequency of 19.995 Mc, radiosystem Tor exact measurement of orbitel elements

and telemztry system to transmit to Barth the data sbout work of instruments and
5L1eﬁt1f1c equipment..
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