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Russian

sin
‘CO8
tg
otg
‘800
cosec
,-h
ch
th.
cth
.sch
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are -sin-
-are cos
are-tg
arc ctg.
arc sec
arc- cosec

arc sh
‘are ch
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‘are sch
arc -csch
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1g
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'FOLLOWING ARE THE CORRESPONDING-RUSSIAN AND ENGLISH
‘DESIGHATIONS OF THE TRIGONOMETRIC FUNCTIONS

‘English

‘sin
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cos~l
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Geophysical Bulletin, Volume No. 13, Moscow,

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

"This survey is a short referehce of the baslc stages bf sbace investiga-
tions -carried: out in-the Soviet -Union during -the five years (1958-1962)
-of the: "space éra." Data are given on:all Soviet spacecraft launched
in 1957-1962 (Tables 1-5). ‘

On 4 October 1957 the Soviet Union launched the first artificial earth satel-
lite, in .a month, the second, -and in May 1958, the third.

ALYl of them were launched for geophysical purposes: according to the program of
the International Geophysical Year {(IGY); 1957-1958. The launching of satellites,
-along with wide .development of rocket 1b&estigations, gave special value to the
research in the program of tue.Iqii this.‘was the first.ppssibility,QQ:pbtgin direct
»experiﬁental date about the upper atmosphere, shortwave and—corpuséulép solar
radiations, primary cosmic ray, heteor subétanceg ete.

The first satellite allowed us to obtain data on the density of the upper
atmosphere and the properties of the ionosphere, and also on the temperature regime
of artificial satellites when they are moving in orbit in outer space. This had
direct geophysical value and was a necessary stage for transition to further investi-
gations, ‘The next launching had an even Qidgrfpfogrgmsof,1nvest1gations; it also
,included.a~biologicglwexpérimgntr Therthirdvsateglité;,havingua;gigantiq welght
(Iﬁ??*kgy even by,contempgrgry.stanQQrds, was- essentially a unique laboratory in
space,:whichzgllowgd,Soviet,scientiétsrtdedirectlyAiﬁvegtigatgeail the complex.
program of the IGY more exactly on: the: very .subjects.assigned to satellites, - -

Thewfoliowing,stqge*pf:spaCe 1nvestigations,wg§tthe'launéhing in: 1959- of three

-- 1

—me




e e W . - r hd A FHERY 3 NSO PRVl = T ST

-space rockets,. The<first,»studieﬂ'the:space‘enviromentskofVEarth and Moon -and
became the first -artifical planet of the solar system. The second, reached the Moon
and investigated cosmic space while on route from Earth to the Moon,. The third
launching, placed the first robot space station in a. complicated .orbit; slong with
carrying out .of different physical investigations, this RSS photographed the

reverse .side of the Moon and automatically transmitted the image of the Moon to
‘Earth, an achievement which hes not been repeated even after more than three years
from its eccomplishment,

In 1960  the preparation for the space flight of a man was widely developed.
~Shipesgtellit35~were launched -one- after another; technical systems and different
‘stages pf‘flight were -developed; and the effect of specific conditions of space
flight on living organisms was checked by direct experiments with animals,

It is necessary to note that in this scientific data of exceptionally great
‘geophysical iriterest were obtained. This pertains f£irst of all to the investigation
of the :structure of the lower .region of radiation zones, It turned out that they
not only have asymmetry with respect to. the form-of the Earth (i.e., the terrestrial
“sphere") due to the noncoincidence of the magnetic dipole with the center of the
Earth,. but they also change their configuration in regions of anomalies of the Earth's
magnetic field. As it turned gﬁt,*in the region of the Brazilian anomaly, located
in the Southern Atlantic, near the shores of Brazil, spurs of the radiation belt
-approach to within 300 km.-of the -Earth..

7 In 1961 the first launching of .a robot space station to the planet Venus was
carried~6utj twp:egper;mentaiwship-satellites were launched, and, most ilmportant,
the first flights of Soviet astronauts Yurly Alekseyevich Gagarin and German
Stepanovich Titov were accomplished.

The great -achlevement of Soviet -sclence and technology in 1962 was the several-
day group- flight around the Earth by Andrian -Grigortyevich ‘Nikolayev and Pavel
Romanovich Popovich on spaceships-satellites Vostok 3 and Vostok 4., On 1 November
1962 the robot space station Mars-1 was the first to be launched to the planet Mars
‘1n;accprq;ﬁge:with-thezprogram; carried out: in Sov;et Union of research of space
‘and: the planets of the solar system.

On 16 March 1962 TASS declared that the Soviet Union had launched artificisl

_esrth satellites of the Cogmos series in accordance with a wide program of scientific

Tesearch of the upper-atmosphere and cosmic space. This program was designed to

o




‘Union: with the help of rockets and satellites. Additioneal information -about the
1iterature on investigations with the help -of rockets and satellites: can -be found in

works. [33, 347,

carry -out the folloewing sclentific investigations:

1) a study of the concentration of charged particles in the ionosphere to
investigate the propagation. of radio waves;

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

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

4) a study of the primary composition of cosmic rays and variations in their
intensity;

5) a study of the Earthts magnetic field;

6) a study of shortwave solar radiation and other .space bodies;

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

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

--9)--a -study of the distribution and formation of cloud systems in the Earthts
atmosphere,

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

There are broad prospects -of space investiggtions,*both.geophysicai; and
astronomical, in front of scientists. Much of value will be forthcoming in 1964-
1965 from the research in the program of the Internationgi Year -of the Quiet Sun
(IYQS). It is possible to consider that investigation with: help of rockets and
satellites will play an é?en¢greéter role than during the IGY.

In a brief survey article it is difficult to enumerate all the results obtained
with the help of artificial earth satellites during the IGY. They are published in

different scientific publications. There is a list below of ‘the basic literature

.containing official materials about the launchings of Soviet spacecraft, flights of

Soviet astronauts end the basic results of investigations attalned in the Soviet

D
';"4. R
W

‘Theibasic information abcut the apacecraft launched by the Soviet Union in

1957-1962 1s given in- Tables 1-5.
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,Miiitary press,

Literature

1, 'Program of investigations with the help of rockets and artifical earth

‘satellites, launched by the Soviet Union during the IGY, Informetion Bulletin,

"International 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 artificial
earth satellites, M,, Publishing House "Pravda," 1958,

3. Collection: "“Preliminary results of scientific investigations with the help
of ‘the first Soviet artifical earth satellites and rockets," No, 1, Publishing
House of the Academy of Sclences of the USSR, 1958,
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artificial earth satellites, Information Bulletin, "International Geophysical Year,"
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5. Collection: "Artifical earth satellites," Issues i-il, Pudlishing ‘House
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6. "Bulletin of stations for optical observation of artificlal earth satellites)'
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‘Sciences of the USSR, 1960,

12, Second Soviet lgaceship. Materials published in the newspaper "Pravda."
Publishing House; "Pravde,

13, Information: of the Soviet committee -of the IGY -about fulfiliment of the
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IGY (1957-1958), Information Bulletin: "International Geophysical Year," No, 8.
Publishing House of the Academy of Sciences -of the USSR, 1960,

14, Atlas of the reverse side of the Moon, Formations revealed on the reverse
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Publishing House of the Academy of Sciences of the USSR, 1960,

i5. 8, G, Aleksandrov and R, Ye, Fedorov, Soviet satellites -and spaceships,
Edition 2, Publishing House of the Academy of Sciences of the USSR, 1961.
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17. Soviet man in space. I@braryf"Izvestig;“'fSpeciaifispue‘of the Publishing
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- 48, Yu, Qsgarin, -The Road to Space, Notes of pilot=dstronaut of the- USSR,
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19, 25 hours in space flight. Materials published in the newspaper "Pravda."
Publishing House "Pravda," 1961,

20, G, Titov, 700,000 kxilometers in space, Story of pllot-astronaut of the
USSR, Publishing House "Pravda," 1961,

21, First spece flights of man, Medico-biological investigations. (scientific
results of medico-blologicel investigations during orbital flights -of satellite
vehicles "Vostok 1 and Vostok 2)," Edited by academicians N. M, Sisakyan and
P;gf. V. I, Yazdovskly, Publishing House of the Academy of Sclences of the USSR,
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2k, N, S, Molchanova, A, Ya., Chernysk and Z, P, Shalashov., The Soviet people,
conqueror of spece, Recommended survey of literature, Ministry of Culture of the
RSFSR, State order of Lenin library of the USSR named after V, I, Lenin, M,, 1961, .

25, Brlef data on Soviet artificial earth satellites, spaceships-satellites
and space rockets, Collection "Artificial earth satellites," Issue 12, Publishing
House of the :Academy of Sciences of the USSR, 1962,

2%, Two in space, Library "Izvestia." Speciel issue of the Publishing House
"Izvestia," 1962,
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22 October 1962, No, 295 (16151),

28. Press conference devoted to the flight of Andrian Nikolayev -and- Pavel
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"Pravda" from 26 September 1962, No, 269 (16125).
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4 October 1952, No. 277 (16133).
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A, A. Blagonravov,

Report on Space Research in the USSR.
Septenber 1961, PP. 123-43l,
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National Report of the USSR Academy of :Sciences on the
Investigations. of ‘Outer Space Carrled in the Soviet Union in 1961,
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_Footnotes to Table %,

?zhis satellite wes launched acccrding to the program of the International
Geophysical Year (IGY); 1t was designed to carry out scientific research of the

- upper atmosphere and outer--space near Earth, The experiments on the satellite

Ancluded: 1). measurement of temperature and pressure inside the srherical body of
the satellite (diameter 58 cm); 2). adjustment of temperature regime inside the ;
satéllite by changing the forced circulation of gaseous.nitrogen (depending upon :
temperature); 3) determination of the density of the upper atmospheric layers (from
‘the braking of motion of the satellite); 4) lonospheric investigation (from observa-
tion of propesgation of radio waves, radiamted from the satellite),
i The frequeéncy of the two radio transmitters was 20,005 and 4C,0C2 Me, (the wave-
Yengths were about 15 &nd 7.5 m vespectively) for a duration of radio signals, in
the form of telegraph messages, of abo.. ~,% sec with a pause of the same duretion,
The signal on one frequency wes sent during *re pause of the signel on the other
frequency. )
‘ " This wes the first artificial Earth satellite, the :rirst artificial body created
by human hands and launched into spece,

. tOp—k January 1958 it entered the dense layers of the atmosphere and ceased to
exist, -

gfl‘hiS“satellj:te was launchad according to the program of the IGY. The program
of -sclentific investigations on the satellite was calculated for seven days and was
completely carried out, The experiments on this satellite included: 1) “investiga-
tion of solar radiation in the shortwave ultraviolet and X-rey regions of the
spectrum; 2) study of cosmic rays; 3) regilstration of changes 4in temperature and =
pressure and other parameters in the spherical ccntsinsr and in the cabln convaining <
the experimental animals; 4) medico-biological investigetions of the vital activity
of an -experiniental -animal (the dog Lalka) in conditions of space flight; 5) deter-
mingtion of the density of the upper atmdsphere (from braklng of motion of satellite);

‘6) lonosphere investigations (from observation of propagation radiowaves radiated

: . from the satellite).

- ‘were carried out,

‘s robot -space station towards. Venus,

" The frequencies. of the two redio transmitters were 20,005 and 40,002 Mc. (the

wavelengths were about 15 and 7.5 m respectively); the first radio transmitter

worked continuously and the radio signaels of second were in the form of telegraph
messages for :gbout 0,3 sec with e pause of the same duriation, '

The morning of 14 April 1958 the satellite entered the dense layers of the
atmosphere, was. destroyed and ceased to exist, From the evailsbe data the separate
parts of the satellite were dispersed along z route, passing above the lesser

© Antilites, Brazil and the Atlantic Ocean, in a southeastern direction, 3

3Th£s‘satellite was launched according to the progrem of the IGY. The followlng
investigaetions were conducted on the satellite: 1) pressure and composition of
atmosphere in the upper layers; 2) concentration of positive ions; 3) magnitude of
electrical charge of the satellite and intensity of electrostatic field of Earth;
4) strength of the Earth's megnetic field; 5) intensity of corpuscular solar
radiation; 6) composition. end variations of primary cosmic radiation, distribution
of photons and heevy nuclel in cosmic rays; 7). micrometeorites; 8) temperature inside
and on the surface of the satellite, . .
. The frequency of the radio transmitter (Mayask) was 20,005 Mc, for duration of
telegraph messages of 50-300 milliseconds with great transmitting power,

On' 6 April 1960 the satel ite entered the dense layers of the atmosphare and
ceased to exist, Based on calculations and in.accordance with the date about the
last observations the pericd of the satellite in i1ts last orbit was sbout 87 minutes,

“This satellite was launched in accordance with the plan for creating and

- developing heavier spaceships., This satellite -had a telemetering system to control

‘the parameters: of -elements of the equipment for treajectory measurements,
- The scientific :and- technical problems:.set at the launching of ‘the satellite

"~ 5fhis heavy satellite was launched by an improved multistage rocket into an i
intermediate earth orbit in: order to launch from It a controlled space rocket with oo

A controlled space rocket, which placed .a rqbo% spece station on a trajectory i

e to_thé.planet._Venus,..was:. launched—from-this-gatelddte e mmm e e~

o a v v
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®This heavy satellite. was launched by the last stage of -an’ improved carrier
rocket into an intermediate earth orbit in order to launch from it a space rocket

with the robot .space station "Mars-1" towards Mars.
The space rockét, which launched the robot .space station "Mars-1" on :a .tra-

Jectory towards Mars, was launched from this satellite,
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'Footnotes:tO“Table‘Qr

Ahe. measuring equipment on the rocket was deaigned to carry out the following
scientific investigations' 1) detect the magnetic field of the Moon; 2) study the
inténsity and variations in intensity of .cosmic rays outside the Earth's magnetic
fleld; 3) record photons in cosmic radiation; h) detect the radioactivity of the
Moon; 5) study the distribution of heavy nuclel in cosmic radiation, ‘6)) study the
gas component of" interplanetary substance; 7) :study corpuscular solar radiation; :

B} ) study meteorites, Furthermore, the rocket had special equipment designed. to
create a sodlum. cloud, an artificial comet,

To observe the flight of the last stage of the space rocket it was equipped with
the following radio transmitters: i) 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 sec (it transmitted date -of sclentific observations), 35 transmitting on a
frequency of 83,6 Mc and used to measure the parameters of motion of rocket and to
transmit scientific information to Earth,

On 4 January 1959 rocket passed the point of its trajectory closest to the
Moon; the shortest distance between the rocket and Moon .according to specified data
was 5-6 thousand km, On approximately 7-8 January the rocket went on an independent
orbit, became a satellite of the Sun, the first artificiel planet of the solar system.

o memben e

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

To- transmit to Earth all the scientific information, measurements of parameters ~
-of motion and to control the flight of the rocket it was equipped with the following
rédio transmitters: 1) working on two frequencies: .20,003.'and 19,997 Mc, trans-
mitting signals in the form of telegraph messages for from 0.8 to 1.5 sec (during
pauses- 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 Mc..

The second space rocket was. the first to carry out a space .flight from Earth
to 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
inscriptions "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 scientific
investigations in interplanetary space,

Transmission of .sclentific information and the results: of measuring the param-
eters of motion of the RSS was carried out with the help of two radio transmitters,
working on' frequencies of 39,986 and 183,6 Mc., The signals of the first transmitter
—Xere pzlses of variable duration from 0,2 to0-0,8 sec with a pulse repetition rate of

+ 0,15 Mc.

~ During this flight an RSS launched with the ‘help of a third space rocket on
& trajectory circling the Moon first observed that part of the Moon which never had
been observed previously from Earth, Photographing of Moon continued about 40 min- :
utes from a distance of 60-70 thousand km; 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 N
-conducted on: board the RSS. Signals of facsimiles of the Moon were transmitted to
‘Earth with the help -of a special radio technical system, which simultaneously ensured
‘the transmission of the data of scientific: measurements the determination of orbital
‘élements, -and ‘also- the transmission from Earth to the RSS of commands controlling
4ts work, Television equipment ensured the transmission of a half-tone image witl
‘high resolving power, -Transmission of images of the Moon was carried out from the
RSS at distance up to 470 thousand km, This was the first experimentally confirmed
transmission in. outer -space at deep~space distances of half-tone images with hiegh __ . e —a
:clarity witnout qggggﬁig;&specificﬁdiltortionSadurinbapropagatiun Of Tadio waves. - :
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From & heavy -artificial earth satellite, which was on an intermediate orbit, On:
19 and 20 May 1961 the RSS passed at distance of 100 thousand km from the surface

“The basic problems: of this launch were: .a check of the methods. of plating an -
object in outer space -on an 1ntprolanetary route; -a check of” super-range radlo )
communications :and control of a space station; more precise definltion of the scale .
of the solar system and. carrying out of a series of physical measurements to investi-®

gate cosmic radiation,&magnetic fields, interplanetary :substance and record colli- ;

'sions with micrometeozites. The frequency of the radio transmitter on the RSS was

922,8 Mc, -
The RSS was 1aunched'toward Venus: by a ﬂontrolled space rocket, Itself launched.

of Venus at a total distance of sbout 270 thousand km, For the first time .a new

scheme of launching wasz cerried out, the start of a rocket from on board en artifi-

cial earth satelllte, preliminarlly launched on an intermediate orbit, For: the '
first time the route to a vlanet of the solar system, Venus, was covered.,

5This space rocket {("Mers-1") was launched toward the planet Mars in accordance
with the program of research on space and the planets of the solar system, The basic
gosls of the RSS "Mars-i" were: 1) to carry out prolonged space research during
flight to Mars; 2) to -establish interplanetary space redio communicetions; 3) to
photograph Mars with subsequent transmission of the obtained images of tne surface

~of Mars to Earth by radfo channels,

Telemetri:, measuring and sclentific equipment was switched on automatica;ly,
in accordance with program of flight and by radio commands rrom Earth, Tracking
the RSS, determinlng the parameters of its trajectory, and receiving scientific
information on Earth were carried out by a speclal ‘measuring complex and a center
of distent space- redio comnunications, The ;requencies of the radio transmitters
of RSS: 922,76 and‘183 6 Mc,. The station had three radio-systems, working on
waves in ‘the meter (1.6 m), decimeter (32 cm) and centimeter (5 and 8 cm) ranges,

The RSS, “Wars-i, was launched towards Mars by & space rocket, in turn launched
from -a heavy artificlael earth satellite, prelimindrily on. an intermediate orbit,
Preliminary results of treatment of measured informétion -showed that the RSS was
on a trajectory close to that calculated. A more precise definition of the trajectory
of the RSS showed that its trajectory without considering corrections passed at a
distance of 261 thousand km from Mars, The coénstruction of the RSS anticipated
corpection of its motion during flight by radio commands from Eerth with the help

27 an exadt :system of astronavigation and a special propulsion system to guarantee

of flight 5% RSS above the surface of Mars at & helght from 1 to 41 thousand km,

Oon 2 November 41962 the .astronomicel observatories of the Soviet Union photo-
grarhed the RSS "Mars-1" and the space rocket ageinst the background .of the night ’
sky. On the photographs these objects showed up as stars of the 1%th and 13th magni-
tudes respectively.

Radio communications of Ma*f-i was supported at distances greater than 400

million km,
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'Epotnotes.to Table‘B.f -

ithis launching.-wes intended to -adjust -and check vie. systems of the spaceship-
satelllte, er*aring its safe flight and flight control, Teturn on Eerth and the
‘necessary conditions for .a man .in space flight. Furthermore, the separation from
the: spaceship-satelliite of a pressurized cabin weighing ebout 2,5 T was programed
(without return on Earth) Thie launching of ‘the first spaceship-satellite is
beginning of complicated work on the creation of reliable -spaceships, -ensuring safe
manned flight in space, The launching showed the correctness of the basic positions
in creation of a spaceship, On board the spaceship-satellite there was a pressurized
cabin 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 ship, which went onto o new elllptic orbit with perigee of 307 km
and'-apogee of 690 km, period of orbit 94,25 minutes angle of inclination to the
plane of the equator 69 .

£

2The: basic ‘problem of this launching was further adjustment of the systems
ensuring vital activity of a men and also the safety of his flight and return to
Earth, During the flight of this spaceship-satellite & seriesc of medico-biological
experiments were carried out .and the program of .sclentific -space research was ful-
filled (investigation of light and: heavy nuclei in prjmarv cosmic rediation, investi-
gation -of X-ray and ultraviolet solar radlations and recording of doses of space
radiation in the containér for animals), There were experimental live objécts (two
dogs, Strelke and Belka, 40 mice, 2 rets, insects, plants, grailn of grasses and
certain microbes) in the cabin of the ship,

The spaceship-satellite hed radio transmitters (Signel), telemetry -equipment
for transmission to ‘Earth of data -about stete of experimentel -animals and the work
of the -systems on board, There wes & radio television system on boerd to observe
the behavior of the animals, :

The return of a spaceship-satellite with living beings to Earth. wes first
carried out,

3The basic broblem of thils launching was further adjustment of the construction
of the spaceship-setellite and its basic bullt-in systems necessary for manned
flight in outer space; the fulfillment medico-biological investigations in condi-
tions of space flight (experimental 1ife was the dogs Pchelka and Mushka, -end insects
and plants§° a series of sclentific investigetions in the physics of outer Epece,
Observation of the behavior of the -enimals was conducted with the help of radio .
television equipment end telemefry systems, ot

The- ship was launched on a trejectory othere than thet planned, in consequence !
of which. during entrance 1n the dense layers of the .atmosphere it ceased to exist,

*The beslic problem of this launching was further adjustment of the construction
of the spaceship-sstellite and its basic systems necessary for manned flight in
outer space; medico~biological inves*igat;ons (experimental animals: the dog
Chernushka, mice, guinea plgs, frogs, and also insects, plants, grain and other
bilological specimens). The spaceship-satelllite had telemetry and television system,
rediotractking system for trajectory measurements and -equipment of radio communications.
The cebin of the :spaceship-satellite contained a mannequin of'-an -astronaut,

sThembastc problem of this launching wes further adjustment of the construction
of the spaceship-satellite and its basic systems necessary for manned flight in .
outer space:s medico-biologicel investigations (experimental life: the dog,
Zvezdochka, laboratory mice, guineea pigs, frogs, microbes and viruses, ray fungus,
dry -seeds of -different plants, onion sproute, and -also a -solution of -deoxyribonucleic
acid :and different enzymeu) The spaceship-satellite contained a mannequin of an
astronaut,
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Footnotes: to Teble U4,

- YThe goal of this flight was to check influence on the human organism of

conditions -of space flight and successful descent of ship with astronaut to Earth

in the -assigned region., <Citizen of the USSR Yu, A. Gagarln -accomplished the filrst

space flight and -successful descent to Earth in the assigned region, This flight

! opened the route for:'mankind in space, ‘The spaceship-satellite Vostok was launched
into -an earth orbit by & multistage carrler rocket, heving six llquid-propellant

rocket -engines with a totel maximum power of 22 million hp (all stagesg

2Phe problems of this flight were: 1) to investigate the influence on the
human organism of prolonged (over 1 der} syasce flight a.ong an orbit around Sarth
and subsequent descent to Earth: 2) to investigate the efficiency of a man during
a prolonged stay in conditions of weightlessness, The fllgnt of G, S. Titov wéds
the first day-long .orbital manned flight arcund Earth. The spaceship-satellite
Vostok-2 was launched on an earth orbit by a multistage carrier rocket, having six
liquid-propellant rocket engines with & total maximum thrust of ¢JU thousand kg
X (a1l stages).

W

- 37he .goals of launching on low orbits of the two spaceshirs, "Vostok-3" and

' "Vostok-h" on low orbits wers: 1) to obtain experimental datéa on the possibility
of establishing direct communicetion between two ships; Z) to coordinate the actions
of pilots-astroneuts; 3) to check the influence of ildentical conditions of space
flight on different human orgenisms, Furthermore, 1t was planned to conduct investis
getions and experiments in this flight necessary ts solve a serles of new madico-
biologicel :and technicel problems.,. - - -

For the first time a multistage group space flight of two shlps simulteneously
was accomplished. The distance of group space flight of ships "Vostok-3" and
"Vostok-4" on 12-15 August 1962 was 1975 2C0 km the duration was 70 hours 23 minutes
38 seconis, The minimum iistsnce between ships was about 6.5 km, Spacevision was-
first carried out in this flight, )

Spaceship~-satellite "Vostok-3" and "Vostok-4" were launched on earth orbits
by multistage carrier rockets, having six Iiguid-propellant rocket engines with total
maximum thrust of 600 thousand kd {the engines of all stages of each rocket),

pas ek S BN - -




= Table 5, Artificial Earth Satellites of the "Cosmos" Serfes. o }
? - - _ ; AWEITRWR - - —
S Accepted name and : I : S T-angle of inclination
: international Launch .date | ) -k pe*iod of or=| of orbital plane to the
designation (1962): |perigee, ‘|-apogeé, |'bit around | plane of the Earth's
' E | e g ke i} :Earth,. min: | equator
P "Cosmos-111 1962-6 16 March a7 | 98 96,35 | L9°
] "Cosmos-2"2 1962-1 6 April a3 e | 1025 | L9
"Cosmos-3"3 1962-v 24 Aprid 1 2290 | 726 | 93.8 7 48959
"Cosmos-Ln¥ 1962-¢ | e | 208 | 30 | 906 | 65
"co;nos-s"5 1962-v 1 28my | 203 | 1600 102,75 | L9-ol.
"Cosmos-6"® 1962~ab 30June | 27 7& 360 ii 90,6 1 L9
NCosmos=7"7 1962-a1 Baay | 20 | 369 | a2 | - e
S i "Coamos-8"8 1962-at 18 August | 256 | 6ol 92,93 |- by
ts  "Comos=9"9 1962-aw 27 September| 301 | 353 | 909 <
St :"399@3‘10”1'0’I9'62- 13 17 October - 210 jed T 90.2 - 65
: : "Giamos-11"11 1962- B6 200ctober | 25 | g2 [ 61 | k9
f: j nCosmos~12"2 1962- fw 22 December | 211 | ko5 | o5 | 65.
51 -
B » =
S ) 1the satellite was equipped with: sclentific equipmeht Fbr research of the
s upper atmosphere and outer space, radiotelemestry system and radio transmitter
two=channel radio station), working on two coherent waves, according to specified
ata, with frequencies of 20,005 and 30,0225 Mc; ‘the second frequency exactly in
4.5 times larger than the first, The .duration of a signal bundle was shout 4 see
and the pausés were 0,5 sec, The final stage of the carrier rocket also w-=nt into
orbit, close to the orbit of the satellite, -

: ‘#The satellite was equipped with: sclentific equipment- multichannel tele-

. metry system and rediotechnical devices to measure the trajectory; shortwave
transmitter "Mayak-2" working on two coherent waves with frequencles of 20,005
and 90,0225 Mc, The duration of signal bundle was 2 sec the pauses wers 0,3 sec.”
According to preliminary dete the satellite went into -an orbit differing from that

? calculated. According to trajectory measurements on 7 April 1962, the pericd of

: orbit around Earth was 102,25 minutes and the minimum and maximun distence from

. Earth respectively were 211,6 and 1545.6 km,

PPt

3The satellite was equipped with: scientific equipment; multichannel fele-
metry system and radiotechnical devices to measure the trajectory. -According to
preliminary data, the satellite went into an orbit close to that calculated,

e e e
-

"
e
a

‘The satellite was equipped withs adio transmitter

. "Signal," working on frequency of 19,995 Mc; .a radiosystem for -exact measurement

- of orbit and telemetry equipment to transmit to Earth the ddata -about the work o*

. instrunients and scientific equipment, fixed on board the satellite, In conne m
- with the completion of vrogram of scientific investigations on 29 April 1962

command from Earth the successful landing of the :satellite was conducted at thg e

scientific eqnipment,

e

‘assigned_place_on-the- fnrritorvaoﬁ=*hom°ﬂ"‘c*—Unicrjixh;a SEUELIIfE~Wab i TOrDit < =
- As -a result of T-_

I o

= - moré than three da{s, flying about 2 millfon km during that time.
s launching "Cosmos

" valuable scientific data were obtained
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Seientific equipment.,

Conéinuedffoeinoteg”éb:Tabie"g. S R ’ - -

SPhis satelliie contalned: scientific een*pMent multichannel telenetryE

sys%em and radiotechnical devices to measure the trejectorys shortwave transmititer |

"Mayek," working on a frequency of 20,008 Mc, According to preliminary data the
satellite ‘went into an orbit, differing Little from that celeulated,

®This satellite c¢ontelned: seientific,equipmnnt; multi*hannel telemetry
system and rediotechnical devices to the frajeckory; shortwave transmitter "Mayak,"
working on a frequency of 9C,0233 Mc,

"This satellite contained: s2ifntific eguipment; a radic trensmitter working
on a frequency of 19,994 Mcj a radiosystem for exe~t measurement of orbital
elements and telemetry equipment to transmit to Eerth the data about work of _
instruments and scientific equipmznt, on bogrd the satellite, s

8This
system -and
working at

éanellite contained: scientif*c equipment; multichannel telemetr{
radiotechnical devices to measure trajectory; transmitter "Maysk,
frequencies of 20,00504 -and 90,02258 Mc.

®This satellite conteinedx sclentific equipment; radio transmitter, working
on a frequency of 19,99% Mc; radlosystem for exect measurement of orbital elements

and telemetry . system to transmit to Earth the daxa about work of instrumonts and z
scltentific-equipments - 4

107his satellite conteined: selentific eqnipment;,nadio transmitter, working
on a frequency -of 19,995 Mc; radiosystem for exact measurement of orbltal elements

and telemetry system to transmit to Earth the dats :about work oI the instruments
and. scientific equipment,,

¥lthis satel‘ite contgined: scicntific aquipmenty; m ,ltiﬂhannel telemetry

system and radiotechnical devices to measure the trajectory; shortwave transmitter
working at frequencies of 20,0048 and 30,0216 Me, According to preliminary date
the sateliite went into an orbit difiering 1ittle from that ceiculated:,.

‘gaThis satelliterconteined{ - seientific equipment; radio transmitter, working
on a frequency of 19,995 Me, radiosystem,ior exact measurement of orbitsl elements
and telemstry system to transmit to Earth the aata sbout work of Instruments and
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