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1 PREFACE 

The objectives of the Soviet space research program have 
been obscured by frequent and variant Soviet statements, often 
by responsible of8cials. Nevertheless, the immediate and long- 
range objectives can be determined to a coxudderable degree by 
a review and evaluation of Soviet statements k d  activitks re- 
lating to principal astronautical goale, the purposes of current 
space projects, and the political, military, and scientiflc aims 
of the USSR. In Considering Soviet gtstanents, the greatest 
weight must be given to those by ofIicials and scientists who are 
in a mtion to know Soviet plans and who have proved to be 
fairly reliable spokesmen in the past. 

Thh monograph is based on information available to 15 
May 1959 and k one of 12 monographs (listed below) on the 
Soviet space research program. Monographs II through XII 
are designed to support the conclusionS found.in Monograph I, 
which will be an overall evaluation of signiilcant Soviet space 
research capabilities and will be published last. 

Monographs on the Soviet Space Research Program: 
I Estimate 1059.74 VIX Telemetry,Communica- 

tions, and ReConnatS- 
11 Objectives sanceInstrumentath 

VIII Qround Support Facili- 
tie3 III Organization, Planning, 

IX Space Medicine and Control 

IV Space Vehicles X S&x Biology and 
Astrobiology 

V Propulsion System' XI AstronomGd k~pects  
XII current status of pldg- 

VI Guidance and Control , I 8 8 8  

I 

iii 

I 
- .  
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* . .  THE SOVIET SPACE RESEARCH PROGRAM 

MONOGRAPH II 
OBJECTIVES' 

SUMMARY AND CONCLUSIONS 

h e  Soviets are m y  aware that their pene 
tration of interplanetary space will present 
unique opportunities to advance their na- 
tional objectives, particularly those of a 
political, military, and scientific nature. A t  
thia stage of their conquest of space, they 
probably have not been able. to formulate 
detailed plans along these lines, but there 
are indications that they intend to take full 
advantage of opportunities as they arise. 
Since there are many unknowns in space re- 
search, the Soviets will undoubtedly find it 
necessary to reexamine their space program 
from time to time. 

One of the objectives of the USSR space 
program which became apparent at  an early 
date was the u86 of Soviet accomplishments 
for political propaganda purposes, especislly 
in an attempt to convince the world of the 
superiority of the USSR and the Communist 
system and to intimidate the rest of the world 
by the missile capabilities implied by space 
successes. 

The Soviets have been cautious in Speaking 
of the  military objectives of their space pro- 
gram, but they have discussed them, and it 
is believed that they will  use space vehicles 
for offensive and defensive purposes and for 

* 
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military communications, electronic counter- 
measures, navigation, and reconnaissance. 

The early Soviet space efLorts, particularly 
Sputniks II and 111, demonstrated a strong 
Soviet deslre to advance basic science and to 
increase knowledge of the earth, the solar 
system, and the universe. In the flelds of 
astronomy and geophysics, immediate Soviet 
objectives include greatly improved observa- 
tions by means of instrumented satellites and 
probes; fundamental physical experiments 
have also been planned. Much of the scien- 
tiflc interest appears to result from Soviet 
objectives to find methods of tapping new 
energy sources in space and exploiting the 
natural resources of the moon and planets. 
Some of the immediate practical objectives 
of the scientific program in space include im- 
proved cmnmunications; weather observa- 
tions; geodetic measurements; sea-ice and 
polar surveys; high precision cartography; 
nuclear test detection, and the determination 
of environmental radiation hazards. 

The principal objective of the UkR in the 
field of astronautics is to place manned and 
unmanned controlled vehicles into inter- 
planetary space. For manned controlled ve- 

. !  
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hicles its projects concern: (a) the vehicle 
recovery problem; (b) space bio-medical pmb- 
lems; (c) protection against radiation haz- 
ards; and (d) space environment research. 
For both manned and unmanned controlla 
vehicles, the soviets are developing: (a) space 
navigation communications, guidance, con- 
trol, tracking, data handling, and calculating 
devices and procedures; (b) more powerful 
propellants and murces of power; (c) lunar 
and interplanetary probes, with Venus and 
Mars as the most probable early planetary 
objectives; and (d) artificial satellites for sci- 
entiflc, communications, and reconnaissance 
purposes. The Soviets have indicated that 
some of their current projecta will lead even- 
tually to the establishment of multi-purpose 

stations in space and on the moon and 
planets. 

The Soviet8 have discussed the problem of 
sending probes beyond the solar system into 
interstellar space, but there is no evidence 
that such a program is being seriously con- 
sidered at this time. 

Indications are that the Soviets intend to 
continue to use the resources of the entire 
Bloc area in space research and possibly to 
encourage some high-altitude-rocket sounding 
programs in other leading Bloc nations. 
Communist Chinese reports that they will  
launch research rockets and artificial earth 
satellites probably indicate that the Soviets 
are considering assisting in such a program 
for political and propaganda purposes. 

DISC USSlON 

INTRODUCTION 
Events leading directly to the Soviet 

launching of Sputniks I, 11, and III and the 
Luuik/Mechta rocket are generally known. 
Much le88 known, however, b the history of 
astronautics in R W ,  which dates from the 
end of the nineteenth century, when I. V. 
bdescherskiy investigated theoretically the 
dynamics of bodies of variable mass and K. E. 
Tsiolkovskiy began his work on the principles 
of rocket Although Tsiolkovsldy is 
usually credited by the Soviets as being the 
founder of scientitlc astronautics, several of 
his contemporaries also made fundamental 
contributions.*a In 1929, Ya. I. Perel'nirm, 
I. P. Fortikov, and other followers of Tsiol- 
kovskiy founded a roclset organization known 
as GIRD (Group for the Study of Reactive 
Motion). Some of the papers produced by 
GIRD indicated a high degree of technical 
competence in the various aspects of rocketry 
and space exploration.' Members of GIRD 
who are still very active include I. A. Merh- 
lov, Yu. A. Pobedonostsev, and M. K. Ti- 
khonravov. 

The Soviet Government is reported to have 
organized a rocket r e s w h  program in 1934, 
only five years after Oermany had done 8 0 . ~  

The Soviets have supported an aggressive 
rocket research policy since 1945. They a p  
propriated most of the German rocket fa& 
tories and test facilities and put several hun- 
dred German rocket experts to work for them 
in the USSR. Subsequent developments in- 
dicate that the Soviet Mort has been more 
than an extension of the German program 
and that it is based upon independent think- 
ing and research." 

By 27 November 1953, the Soviet program 
had advanced to such a point that A. N. 
Nesmeyanov, President of the Academy of 
Sciences, USSR, was able to make confidently 
the following public statement: "Science has 
reached a state when it is feasible to send 8 
stratoplane to the moon, [and] to create an 
a r t m  satellite of the earth. . . ."' 

Soviet interest in space fflght was further 
emphasized by the action of the Presidium of 
the Academy. of Sciences, USSR, on 24 Sep 
tember 1954 in establishing the K. E. Tsiol- 
kovskiy Gold Medal for outstanding work in 
the fleld of interplanetary communications 
(travel), to be awarded every three year8 be- 
ginning with 1957.8 The name of the first 
winner bf the award was withheld, probably 
for security reasons.. 

2 - 
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& Astronautics Section of the V. P. search during the IGY, but he declined to 
w o v  Central Aeroclub of the USSR was outline the Soviet program or to disclose fur- 
organised early in 1954. Its stated objective ther details.” 
was fwhte the reation Of ‘OCllnic In 1956, the Academy of Sciences, U m ,  flights ‘Or peaceful purposes.” Its charter applied for membership in the International 
members chafrman N* A’ A&omuacal Federation (w) and wm 8 ~ -  v. v. Dobronravov. I. A. Merkulov, A. D. Ser- .. _ _  - 
yapin, K. P. Stanpukovich, Yu S. Khlebtse 
vi&, and International Astronautics Prize 
winner A. A. Shternfel’d.@ 
In April 1955, the Soviets announced the 

formation of the Interagency Commission for 
Interplanetary Communications ( I a C )  com- 
posed of outstanding Soviet scientists and 
engineers. L. I. &dov, a leading hydrody- 
namicist, was named chairman, and IIld K. 
Tikhonram, who as early as 1934 deaigned 
and successfully launched liquid-propellant 
atmospheric research rockets, w a ~  appointed 
vice chairman. One of the flrst tasks 
assigned to the group was the creation 
of an “automatic laboratory for scientific r e  
Search-in cosmic space” (an a r t~c ia l  earth 
satellite) as the “flrst step in solving the prob- 
lema of interplanetary travel.” The work in 
the field of astronautics is on a national scale. 
The ICIC acts as a coordinating committee 
to direct the activities of the various insti- 
tutea.10 

The U.S. announcement of 29 July 1955 
that it intended to launch an earth satellite 
during the International GeophyaiCal Year 
(195768) led to much speculation concern- 
h g  Soviet capabilities and plans in Ui field, 
but the Soviets refused to disclose their in- 
tentions at that time. A short time later, on 
2 August, Sedov held a press conference in 
which he made a guarded statement indicat- 
ing that the Soviets were working on a satel- 
Ute, possibly larger than that of the United 
States, to be launched in the lbmparatively 
near future.” 11 

An active Soviet satellite program was con- 
firmed on 11 September 1956 by Academician 
1. P. Bardin, chalrman of the IGY National 
Committee of the USSR, during a meeting of 
the C m i t e  Special de PAnnes Geophysical 
Internutto?zale (CSAGI) in Barcelona, Spain. 
Bardin stated that the USSR intended to 
launch a satellite for upper atmospheric re- 

cepted during the Seventh International As- 
tronautical Congress in Rome in September 
of that year. The Soviet’s lone delegate, L. I. 
Sedov, was elected a vice president, but more 
than a year passed before the USSR complied 
with the by-laws of the IAF and submitted a 
description of the Academy’s ICIC and a list 
of members.” 

In December 1958, the Soviets disclosed de- 
tails of the extent and nature of their upper 
atmosphere rocket research program. This 
came about when a delegation of 13 scientists, 
headed by Academician A. A. Blagonravov, 
attended the first International Congress 011 
Rocketg and Guided Adissiles in Paris. Papers 
presented by 8. M. Poloskov and B. A. Mirtov 
revealed-some &que features of Soviet upper- 
atmosphere research rockets, and the presen- 
tation by A. V. Pokrovskiy indicated an ex- 
tensive Soviet experimental aeromedicine pro- 
gram. Subsequent to the release of this in- 
formatit3n, various articles appeared in Soviet 
newspapers and scimtiflc journals supplying 
additional information on the Soviet rocket 
Mort. Among the significant items was the 
Soviet admission that rocket studies of the 
atmosphere had been conducted since about 
1947.14 * , 

The Soviet rocket and satellite program for 
the IGY was outlined in a general manner in 
June 1957 in a letter from I. P. Bardin to IQY 
headquarters (CSAGI), Brussels. The pro- 
gram indicated that the Soviets would flre 
126 meteorological. reaearch rockets from 
three Merent geographical zones and would 
place into‘orbit an unspecified number of Srti- 
ficiaz earth satellites.16 

On 1 June 1957, Nesmeyanov was quoted 
in the Soviet press as saying that the neces- 
sary equipment and apparatus had been cre- 
ated to solve the problem of artificial earth 
satellites.” A week later, Nqmeyanov stated, 
“Soon, literally within the next months, our 
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planet will acquire another satellite. . . . The 
technical difEculties that stood in the way of 
the solution of this grandiose task have been 
overcome by our scientists.” Other indica- 
tions of an impending satellite launching in- 
cluded announcements in Soviet astronomical 
and radio journals giving instructions on 
methods of observing satellites and receiving 
their These indication8 
were available to few people in Western 
countries. 

On 27 A G t  1957, the Soviet prass carried 
announcements that successful tests of an 
intercontinental ballistic mbsile had been 
carried out “in conformity with the plan of 
scientific research work in the USSR.”91 
Then came the successful orbiting of Sputnik 
I on 4 October 1957, followed by.Sputnik 11 
on 3 November 1957, and Sputnik III on 15 
May 1058. These launchings introduced the 
new space age and impressed the world with 
Soviet sclentdflc and military accomplish- 
ments, thereby scoring a major propaganda 
and psychological triumph. Sputnik III in 
particular has been evaluated as a major sci- 
ent i fk  accomplishment.pp 

The next important Soviet step in the space 
research fleld was the launching of the so- 
called cosmic rocket on 2 January 1959. There 
fs little doubt that it was intended as a lunar 
rocket, considering advance statements by So- 
viet newspapers and astronautical experts, 
the 62-hour life of the power supply, the sig- 
nfficance of the unofiicial name “Lunik,”* 
the scientific experiments planned, and the 
marker carried for the purpose of leaving evi- 
dence of the &st rocket to impact on the 
moon.- The Soviets were clever enough to 
reorient their propaganda line after it became 
apparent that the rocket would not strike the 
moon but would be drawn into an orbit 
around the sun by the gravitational attrac- 
tion of that body. At first, some began to call 
it TKechta.”+* Thereafter they referred to 
it as the first cosmic rocket, the first artificial 
planet, and the first solar rocket. In spite of 

“Lanik” b a coined word, a play on the word 
8 u-, meaning a little moon or a moan satellite. 
&me &data als~ reienect to  the rocket pd Iqunalet” 
tmormship or moonillght). 

**  6’Mechta” means an unattainable dream. 

1 

~ailuretoachieveits~wmission,therocket I 
demonstrated that the Soviets were making 
progress in their space fight prwam. 

PRINCJPAL ASTRONAUTICAL OW ECTIVES i 
Manned Interplanetary Flight 

Manned space flight on an interplanetary 
scale is the announced goal of the Interagency 
Cornmiasion for Interplanetary Communica- 
tions (ICIC), of the Academy of Sciences, 
USSFLIO Various spokesmen have repeatedly 
confirmed this as a principal Soviet objec- 

Controlled flight in vehicles capable 
of returning: to earth is implied in the ICIC 
statement. 

Unmanned Controlled Vehicles 
A number of leading astronautics experb, 

have mentioned the desirability of using un- 
manned controlled vehicles in interplanetary 
space exploration, pointing out that the use 
of such devices eliminates many of the basic 
dif€lculties - such as biological, shielding, re- 
covery, and excessive weight problems - en- 
countered in manned vehicles. The develop- 
ment of unmanned space vehicles is expected 
to continue to receive a great deal of atten- 
tion by the Soviets because their initial in- 
vestigations of space will  be conducted with 
such vehicles. Highly developed unmanned 
rockets and satellites, therefore, will be im- 
portant stepping stones in the accomplish- 
ment of manned space flight and, according 
to some Soviet views, they will always be 
preferable because of cost and safety factors 
for certain types of space exploratlon. A. Gc. 
Kaxpenko,”l V. I. Krass~vskiy,~ and Yu. 8. 
KhlebtsevichaaM have advocated the use of 
vehicles of this type. The Institute of Auto- 
matics and Telemechanics, of the Academy 
of Sciences, USSR, reportedly is workingson 
associated problems.86 

Interstellar Flight 
Responsible Soviet scientists have not en- 

couraged the belief Wat flight beyond the 
solar system into Interstellar space is attain- 
able in the foreseeable future. Typical of the 
statements relating to this problem is that by. 



V. V. Dobronravov; who said, “Some scientists 
e v a  thinking of space ship which will 

take man to other stars of the galary. But 
thfs is something for a more clis’tant future.” 

. CURRENT SPACE PROJECT OBJECTIVES 
Responsible Soviet authorities recognize 

only be attained through a series of develop- 
ments, each being an important achievement 
in itself and contributing in a clllhulative 
manner over a number of years to the ulti- 
mate objectives-manned and unmanned 
flight by means of controlled space vehicles. 
-0 Soviet statements and recent events in- 
dicate that the space program is well under- 
way and that current projects probably have 
the major objectives which are outlined in 
the following sections. 

that their principal astronautical goals can 

aecovsry Problem 
A practical solution to the problem of re- 

covering satellites and other space vehicles is 
regarded a8 a prerequisite to sending humans 
into space, according to A. N. Nesmeyanov, 
L. I. Sedov, and other leading flgure8. Sev- 
eral have.openly admitted that the USSR is 
working on a recoverable satellite or a recov- 
erable capsule or glider from a satellikSa O9 

Other dmilar indicated objectives may in- 
clude landings by winged, powered vehicles of 
the boost-glide type. Retardation by utilldng 
the resistance of the atmosphere appears to 
be favored, especially in the early stages. 
V. V. Dobronravov apparently expressed the 
opinions of many Soviets in July 1958 when 
he said, “It is quite poesible that the flrst 
problem will be that of producing so-called 
guided or recoverable satellites.” Solu- 
tion of the vehicle recovery and reentry prob- 
lems will result in the return of animals and 
later humans from experimental space flights. 

Navigafion, Communicaaons, Guidnnce, Con- 
trol, Tracking, Data Handlhg, and Cal- 
culafions 

Yu. 5. KhlebtseVitCh has pointed to the 
role that radio-electronics must play in pro- 
viding improved communications, guidance, 
control, tracking, data handling, and calcu- 

lating devices.” Other leading authorities 
who have indicated similar Soviet aims to pro- 
vide support to the apace program include V. 
Dobronravov:8 I. Kucherov:* L. Y d t ~ l d y , ~  
and 0. V. Petrovich.094a 
A Soviet broadcast of 6 May 1958 Stated, 

“The creation of intercontinental ballistic 
missiles and the launching of the Soviet arti- 
ficial earth satellite8 were made possible to a 
signifkant degree by the admirable achieve- 
ments of our radio-electronics. Applying 
radioelectronic methods evolved by Soviet 
Scientists, it became possible to launch the 
satellites with exceptional accuracy on previ- 
ously calculated orbits.” 47 

Published orbital calculations and demon- 
strated ability to compute rapidly the ephe- 
merides of artitlcial earth satellites indicate 
the existence of a Soviet objective Oi some pri- 
ority to support the space program with ade- 
quate tracking, ground communications, and 
computing devices and.procedureS. The as- 
tronomical approach to the space navigation 
problem was being considered as early as 
1952.a 

Propellanb and Sources of Power 
The Soviets have made many statements 

indicating a long-itanding objective of high 
priority to find and develop new, more pow- 
erful propellants and sources of power. Pre- 
mier Khrushchev has bragged of the enormous 
power used to launch the S p ~ t n i k s . ~ ~ . ~  Cur- 
rent Soviet propulsion systems appear to uti- 
Uze chemical systems based upon conventional 
liquid bi-propellants. Higher-energy fuel 
combinations will be required for launchhg 
significantly heavier payloads to great dis- 
tances. The Soviets have expressed interest 
in fluorine, hydrazine, and boron compounds, 
all of which have potential applications in 
the development of high-energy fuels; solid 
propellant fuels have also received attentdon. 
Statements by K. P. Stanyukovich, V. Q. 
Fesenkov, and others indicate high interest 
in nuclear propuls ion.a~~a1~611~ Plans to 
develop free-radical fuels and ion, photon, 
and other so-called exotic propulsion syatems 
are undoubtedly being conqidered as part of 
a long-range research prograrn.6HTw Other - 5 
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methods, such as utilization of atmospheric 
energy and flelds of force in space, appear to 
be of only secondary interest at present and 
probably can be classed as long-term objec- 
tives.w 60 86 

Current Soviet statements, their prolonged 
tests of lifeguataining systems under space 
equivalent conditions, their animal recovery 
experimmfs from vertical rocket flights, and 
the orbital experiment with a dog in Sputnik 
II, all indicate the wide scope and serioumeiw 
of the bio-medical space research Hart in the 
USSR.61 There is no doubt that the Soviets 
intend to advance their program to the point 
where they can sustain life and recover man 
from orbital and powered space flight. Typi- 
cal of the statements relating to this objec- 
tive is that of A. D. 6eqakin who, after point- 
ing out that much detailed study of the elTects 
of space flight on man was necessary, stated, 
Wne thing is certain: Soviet medicine, in co- 
operation with Soviet technology, will ensure 
safe conditions for man’s life on a cosmic 

Sbviet statements indicate that they are 
working on the use of algae as food for space 
vehicle crew members and as the active com- 
ponent in a carbon dioxideaygen exchange 
system.” In addition, it should be assumed 
that they are studying the possibilities of use 
of the same or nimilar organisms as the active 
agents in waste dlsposal systems. In the per- 
fect closed biological system all of the waate 
materials, including solids, liquids, and gases, 
enter into the system with the regeneration 
of useful products. It is not anticipated that 
biological systems for regeneration of food 
and oxygen will be used in early flights of 
comparatively short duration, except for test- 
ing purposes. Only with long duration flights 
can a saving of weight and space be made 
through the agency of air, algal food, water, 
and gas cycling systems. 

Soviet astrobiological research is aimed at 
determining whether life exists on other 
planets of the solar system. Most of the So- 
viet effort has been expended on a study of 
the possibility of the existence of plant life 

on Mars. There are recent indications that 
some Soviet facilities and personnel formerly 
devoted to astrobiology have been transferred 
to studies of man’s survival in space.s4 It can 
be assumed that Soviet interest in estrobi- 
ology will continue, but probably at lower 
priority for the time being. 

Soviet interest in problems connected with 
the effect of the different factors of inter- 
planetary travel on the human organism ha8 
been greased by 1. 8. Balakhovskiy, V. B. 
Malkin, V. V. Rozenblat, Ye. Yugove (Yugov), 
A. Serov,. and others?- 71 Ye. K. Federov 
stated in a press conference in Moscow on 16 
May 1958 that Soviet space research with llve 
animals will continue.70 

space Environment mearch 
In addition to lunar and planetaq’lnvesti- 

gations, the Soviets plan to conduct further 
studies of the nature and processes of t h e  
space environment, mostly in the area of 
astronomical and geophysical research, in 
support of the space program. Thie objective 
has been clearly deked by Soviet statements 
and by the rocket and sateUte program to 
date.TsT6 

A more complete understanding ai the up 
per atmosphere, including density, tempera- 
tures, pressure, winds, chemical composition, 
and ionospheric properties would be extremely 
useful for space communications and for the 
design and operation of space vehicles. In- 
creased knowledge of solar and cosmic radi- 
ation, of the earth’s ma5etic and gravita- 
tional flelds, and of the distribution of me- 
teors, dust, and other constituents of the up 
per atmosphere and space are of considerable 
importance to the development of a apace 
program.”’--T With the U.8. discovery of 
the Van Allen belts, the radiation problem 
has beaxbe important in the attainment of 
manned space flight. Much work remains to 
be done in understanding the processes in- 
volved, the spacial boundaries, and varistions 
in intensity and extent as well as in deter- 
mining means of protection or avoidance of 
the belts. 



prominent scientists who have discussed 
the environmental aspects of the Soviet Space 
program fnclude V. V. Mikhenevich,” B. A. 
m v > 1 @  8. N, V-OV, V. L Qfnsburg, L. v. 
Kmmva,t )  V. V. Belousov,” Ye. K Fedom, 
0. A. s ~ d i n , 7 4 1 1 8  D. Y. bAartynOV,” v. 
Fedynskiy,’s Boris KUkarh,w and v. a. 
F ~ s ~ C O V . ~  

IkrdSation Shielding 
L. I. Sedov and others have mentioned the 

protection of life against radiation hazards 
as another important problem to be solved.p6 
shieldhg and associated weight problems are 
probably being investigated as the results of 
space environmental and bio-medical research 
are analyzed. 

Lunar and Interplanetary Pmbea 
The Soviet rocket Lunik/Mechta, launched 

on 2 January 1959, furnished evidence that 
the development of lunar probes is high on 
the list of current Soviet space-project objec- 
tives. Q. V. Petrovich ~tated in March 1969 
that Lunik was “only the beginning of a 
study of the closest heavenly body to us, the 
Moon.” He predicted later flights around the 
moon; an artitlcial moon satellite; landing of 
scientific equipment on the moon’s surface; 
and the landing of a manned rocket on the 
moon, m b l y  two manned rockets to insure 
safe return to the earth. He stated that a 
manned circumlunar flight will precede a 
mannod earth-to-moon fiiGht with landing on 
the moon.- 

Petrovich also stated that flights to the 
planets Mars and Venus, our closest planets, 
are now “completely within reach.” His corn- 
ments indicated that exploratory trips, a p  
proaching the planets as close as possible for 
observation, would be undertaken before 
landings are attempted.” 

In his opening address to the annual gen- 
eral assembly of the Academy of Sciences, 
USSR, on 26 March 1959, A. N. Nesmeyanov 
said “There is no doubt that such gigantic 
tasks as the attainment and exploration of 
the moon and, subsequently, of the nearest 
planets will be acccunplkhed before the cur- 

rent Seven-Year Plan ends.” Nesmeyanov’s 
statement is believed to refer to the use of 
unmanned instrumenti3d satellites or probes. 
Many other reputable Soviet& have indi- 

cated plans to explore the moon and planets, 
including Yu. 9. Klebtsevitch. According to 
his statements in December 1958, the Soviet 
conquest of the moon will begin within 10 
years and will be accomplished in 3 stiges: 
(1) Impact with scientdflc and reconmhance 
instruments; (2) landing of radio-controlled 
rockets with special apparatus and travelling 
tank laboratories equipped with television 
and other complex apparatus; and (3) crea- 
tion of a permanent, manned station on the 
moon. In the third stage, preparations and 
provisions will be made for insuring regular 
trips between the moon and the earth, ac- 
cording to this Soviet authority on radio tele- 

Other well-known Soviet scientists who have 
indicated plans for lunar and interplanetary 
flights include V. V. Dobronravov,’“‘ Ye. K. 
Fedorov,L)o 8@ A. A. Blagonravov,w Q1 Nikold 
Varvarov,)* L. I. Sedov:@6ew V. Kaznevslry,w 
and V. Q. Fesenkov.~ In October 1958, L. I. 
Sedov predicted unmanned space fiights to 
the Moon, Venus, and Mars “in the nearest 
future.” Od 

Artificial Satellites 

There are numerous indications that the 
Soviets are engaged in a program to launch ’ 

a series of artiftcial earth satellites for scien- 
tific, reconnaissance, communications, and 
other purposes. These include statements by 
A. N. Nesmeyfmov,1** V. V. Dobronravov,07 5. 
Katayev,O8 and others?O1Oo In March 1959, 
(3. V. Petrovich stated that Soviet space re- 
search is concentrated into three principal 
areas, one being the creation of a number of 
aFtiftcial earth satellites “of merent  tonnage 
and purpose.” He continued, “First among 
these in a group of satellites which will pro- 
vide constant observation over the whole sur- 
face of the earth and the air surrounding it. 
These are to be equipped with the complex 
scientific apparatus, both optical and televi- 
sion,necesearyforthispurpose. . . . Further 
development in this area will bring about 

7 
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richly equipped observer satellites, real sta- 
tions outaide the earth, cosmic laboratories 
and observatories. In time, these stations 
will flll additional functiow connected with 
servicing the interplanetary flights of cdsmtc 
rockets.” lo1 

Solar satellites, lUnar satellites, and e8rth- 
moon satellite8 have been mentioned in addi- 
tion to earth satellites. A. A. Shternfel’d has 
elaborated on space stations of various kinds, 
including so-called stationary artificial earth 
satellites, artificial sun satellites, natural 
satellites of the planets, and lunar and plan- 
etary stations.’d78 A. N. Nesmeyanov on 3 
October 1958, speaking of a long-term pro- 
gram, mentioned the establishment of a large 
“cosmicyy station which would serve as an in- 
termediary station in space travel.1Wl7* 

OVERALL NATIONAL OBJECTIVES 
It is accepted as axiomatic that the 8oviets 

engage in a space program because they ex- 
pect to advance their national objectives, 
especially those of a political, military, and 
scientiflc nature. If this were not so, they 
would not expend the effort which they are 
putting into the space program. Since there 
are still many unknowns in space research, 
the Soviets will undoubtedly find it necessary 
to reexamine the various phases and t h e  
scales of their space program ifom time to 
time. A typical finding leading to a reexam- 
ination is the recent discovery of the Van 
Allen radiation belts with their possible haz- 
ards to space flight. Present evidence indi- 
cates that the USSR is working on a number 
of problems in the space field and will at- 
tempt to exploit each development to the 
utmost. 

lpolltical Objectives 
Whether by advance.plan or not, the So- 

viets are using their accomplishments in space 
research as propaganda instruments (1) to 
convince the world of the superiority of the 
USSR and the Communist system, particu- 
larly in the development of science and tech-. 
nology and (2) to intimidate the rest of the 
world by the missile capabilitie of the USSR 

8 

as implied by acwmpllshme~ts in the rocket 
and satellite fleld. 

The launchings of Sputnilrs I, 11, and III 
and Lunik were accompanied by prolonged 
and intensive Sino-Soviet Bloc propaganda 
campaigns. Typical of the statements fol- 
lowing Sputnik I was that on 6 October 1957 
by Kuo Mo-jo, President of the Communht 
Chinese Academy of Sciences, who said, “Fol- 
lowing the successful manufacture of the 
inter-continental ballistic missile, the Soviet 
Union again succeeds in the launching of the 
Arst man-made satellite. These are the most 
precious presents to the commemoration of 
the 40th anniversary of the great socialist 
revolution. They have much significance in 
the safeguarding of world peace and the pro- 
motion of welfare of mankind. The Soviet 
Union’s successes in scientiflc technology 
since the Octbber revolution 40 years ago has 
clearly demonstrated that this socialist 
country fs the most advanced in the world. 
The Soviet success map be attributed to the 
correct leadership of the Communist Party 
and the superior nature of the socialist sys- 
tem.’’ loo 

Following the same event, Nikita Khru- 
shchev made the following statement, “The 
United States does not have an ICBM, other- 
wise it would also have easily launched a 
satellite of its own. We can launch satellites 
because we have a carrier for them, namely 
the ballistic missile.” 10‘ 

In November 1957, following the launching 
of Sputnik 11, A. N. Nesmeyanov made a char- 
acteristic statement, “A second Soviet satel- 
lite has been launched into inbite space. 
The second saWte is carrying more than 
half a ton of scient& equipment. This fig- 
ure alone testifies to the extraordinary power 
of the rocket device which carried it. And 
the launching itself of the second satellite 
less than a month after the flrst, and a second 
satellite which is more perfect as far 88 its 
scientific equipment is concerned, ehows that 
we have really entered the era of the explore 
tion of cosmic space, that we are really r a p  
idly progressing toward interplanetary com- 
munications. The whole world sees that the 
launching of the second satellib is not just 



a pi- of luck, but the fruit of a great prep 
of mature thinldng, and of the per- 

d III f& fachnology of the 80viet Union” lo6 

nged on 18 May 1958, after the launching of 
anda I sputnik m, a Pruudu editorial stated, “It is 
I fol- wit& admiration that the entire world speaks 
1967 !;of the third Soviet artiflcial earth mtellite. 
unist i. ~ t s  successful bunching is a new and vivid 
‘Tol- t testimony to constant technical p r o m ;  it 

the t is the result of the outstanding success of 
&et dence in our country.” The article quoted 
f the ! Khmhchev as saying, “These succeaaea are 
most 1 explained by the character of the socialist 
in of 1 order which creates the most favorable condi- 
Mist f tions for uninterrupted progress in the cul- 
miin ; ture of the entire population, for the growth 
pro- of scientific cadres, and for the development 

oviet of scientiflc and technical thought.,, 100. 
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?probe, &et DefenSe ~tnister 
’ Mallnovakiy stated in a speech on 3 Feb- 
ruary -1959, I‘, . . intercontinental ballistic 
rockets. . . cannot be stopped by any anti- 

, aircraft means of defense. They are capable 
’ of delivering without fail a hydrogen warhead 
‘ of colossal power to any point on the globe, 
’ or precisely to any point. They are exceed- 

ingly accurate. No need to doubt this, for 
t h e M  rocket of thie kind has experimentally 
risen into the cosmos and is now proudly 
canylng the Soviet pennant around the sun. 
What other proof is needed of the rocket 
might of the Soviet power?” lo? 

Although all available evidence shows other- 
*, promhent Soviet scientists have also 
claimed that the USSR was the flrst to dis- 
cover the belts of radiation now known as the 
Van Allen belts, after the principal U.S. in- 
vestigator.lO* This phenomenon is the most 
important recent geophysical discovery relat- 
ing to astronautics, and the Soviets undoubb 
edly would like to assume credit for it. 

AccorUing to some reports, current W e t  
space projects include the development of 
communications satellites which would solve 
the problem of simultaneous broadcasting of 
television programs throughout the world.”O 
There is little doubt that the Soviets are 
working on the problem and that, if success- 

ful, they will exploit it to the utmost for 
propaganda Purposes. 

Military Objective8 
It has been stated that every vehicle in- 

vented by man has been used in warfare. It 
is unlikely that space vehicles will prove to 
be an exception, therefore it must be as- 
sumed that the Soviets will employ them for 
m m  Purposes. 

Soviet oiacials have made very few state- 
ments relating to the military objectives of 
their space research and development prck 
gram. The Soviet articles which do mention 
military objectives usually quote and com- 
ment ‘on statement8 by citizens of Western 
countries. These Soviet articles are always 
liberally interspersed with the usual Commu- 
nist “peace” propagandamT6 o. EM -s** 

Military u8e8 of satellite8 were considered 
by Major Gegeral a. I. Pokrovskiy in his arti- 
cle T h e  Role of Science and Technology in 
Modern War,” published in 1957. He wrote, 
“The development , . . has also led to arm- 
cial earth satellites. These satellites, to- 
gether with their scientiflc value, also have 
military signiflance. From them it is pos- 
sible to observe the opponents’ territory and 
to throw atomic bombs on that territory.” lO9 

G. V. Petrovich, commenting on the Soviet 
Lunik/Mechta rocket, stated, “A powerful h- 
proved ballistic rocket was used to create the 
one-and-one-half-ton ‘solar’ rocket. This 
rocket can be used to launch earth satellites 
of any weight up to several tons4 or to deliver 
loads of even greater weight to any point on 
the earth’s surface . . .” Petrovich spoke of 
llsatellites which will provide constant obser- 
vation over the whole surface of the earth 
and the air surroullciing it” as being among 
the flrst of the Soviet objectives. According 
to him, these satellites will be equipped with 
both optical and television equipment. Petro- 
vkh ‘does not mention the obvious military 
applicability of these reconnaissance satel- 
litee.10’ 

These and other Soviet statements indicate 
that reconnaissance satellites are being de- 
veloped in the USSR110 111 hrentual refine- - 9 
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ment of these'techniques can be expected to 
permit surveillance of naval movements, air- 
fields, military equipment, nuclear and mls- 
sile tests, and other activities of considerable 
military importance. During the East-West 
Conference on Problems of Detecting Nuclear 
Explosions, Geneva, July 1958, the Soviets in- 
dicated a flrm conviction that the use of in- 
strumented satellites for detecting very high 
altitude nuclear detonations was both feasible 
and desirable1* . 

It is possible that some of the present So- 
viet emphasis on recovery of satellites or c a p  
d e s  and on landings from powered space 
vehicles'stems from the relation between these 
problems and the delivery of bombs from 
space vehicles. Manned, 'powered space ve- 
hicles and space stations for offensive and 
defensive purposes are probable longdrange 
Soviet objectives. 

Other areas in which space vehicles could 
be used profitably include military communi- 
cations and navigation. Although Soviet 
statements usually relate to civil applications, 
it is evident that the Soviets have the mili- 
tary communications uses well in mind, par- 
ticularly the receipt by satellites of military 
messages and their transmbion or relay to 
headquarters, or land, sea, alr, or space forces. 
Intercept of enemy radio transmissionS and 
communications would be of considerable in- 
telligence value and jamming of enemy radios 
from satellites would be usefuI for military 
purposes." @bloo 

Sdenti5c Objectives 
Space research affords new and unique op- 

portunities for scientlflc observations and ex- 
periments which will advance basic science 
and add greatly to  knowledge of the earth, 
the solar system, and the universe. The So- 
viets have demonstrated in the early stages 
of the space age that they intend to use space 
vehicles as a means of advancing science. 

In the field of astronomy, immediate Soviet 
objectives include greatly improved observa- 
tions of the solar system by means of instru- 
mented satellites and probes. A. H. Nes- 
meyanov, in a speech presented on 1 Decem- 

ber 1958 relating to the 

orating new means of mtronomicsl inv 
tions both with the aid of new powwful 

the use of space rockets apd artficial 
lites which make it possible to send 
rnents beyond the earth's atmosphere." 
menting on the signifkame of astsano 

sources of energy of the sun and stars. 

physical processes arisdng in 
conditions which still cannot 

interest but hint at a Soviet objective 
new energy sources in space axid to 

Soviet astronomers, biologists, physic 
and geophysicists have expressed the in 
tion to conduct fundamental research 
space.'a 76 80 8' V. 0. aimburg, outsta 
ing theoretician, has advocated the 
space vehicles to obtain f 

the physics of high vacu 
charge, electrical plagma, 

opportunity to investigate.7a S. M. 
has reported Soviet plans for impro 
research.m 

In the field of geophysics, Fedorov and 
A. Skuridin have outlined problems for 
vestigation which include an explanation 

lo ' -  I 
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changes in’ the intensity of the earth’s mag- 
netic field, of vBflou8 currents in the atma+ 
phere, the nature of solar corpuscular emis- 
dcm8, the role of ultraviolet and x-ray radia- 
tiop3 in the fofmstfon of the ionosphere, the 
influence of cosmic rays on processes in the 
high atmoephere,.the study of the chemical 
structure of the ionosphere, of the degree of 
recombination of atom and molecules @I vari- 
ous strata, and the frequency of collision of 
iree electrom.”@ . 

Fedorov has indicated that satellites will 
be used for weather observations;1os A. A. 
Mikhaylov hryp indicated that geodetic obser- 
vations will facilitate meauumment of the 
exact shape of the earth; l17.A. A 8hternfel’d 
has mentioned photosurvey and high preddon 
cartography and polar and sed-ice observa- 
tions by means of satellites; 7@n.-a1 and 
other research problems have been proposed. 
77-79 lia-ls1 

~BJECTIVES. RELATING TO SINO-BLOC 
PARTICIPATION IN THE SPACE PROGRAM 

Communist China 
Statements from Cammunist Chlna, includ- 

ing reported declarations by Kuo Mo-jo, 
President of the Academy of Elciences, indi- 
cate an intent to launch research rockets and 
artillclal earth pte l l i ta~ .~~ A typical state- 
ment is one by Kuo, who was quoted in Pruvdu 
in May 1058 as follows, “Chinese scientists 
are seriaualp studying the Soviet. Union’s 
most advanced technology 80 that China may 
launch her own Sputnik in the n e k s t  fu- 
ture.”la An expanding satellite tracking 
program and increased activity in astronomy 
and other flelds related to space research 
have been noted in Communfst China.- - 

If successful in launching a satellite, the 
Communfst Chinese would score a major 
propaganda coup, especially in Asia. There 
is no evidence that Communist China itself 
has such a capability; but, with considerable 
assistance from the USSR, the orbiting of a 
sakllite from the Chinese mainland h a pos- 
sibility. 

The European Bloc 
Most of the European Bloc nations have 

shown interest in &ronautics and some of 
them, particularly East Oermany, Czechoslo- 
vakia, and Poland, possess capabilities of some 
dgdflcance in supporting scientiflc and tech- 
nical flelds.lsG1” The Bloc countries have 
been of considerable assistance to the USSR 
in satellite tracldng, and same Bloc scientists 
are known to have been invited to the USSR 
to assist in the space program.1*186 now 
Soviet exploitation of German rocket design 
and propulsion experts since World War 11 is 
well known. 

Polish statements in 1957 of intent to 
launch an artificial earth satellite do not ap- 
pear to be backed by the necessary achieve- 
ments to date and are‘therefore discounted 
insofar as they apply to launching a satellite 
from Polish te~itory.~~@-~~~ Yet, Polish en- 
thusiasts appear to be going ahead with a 
small rocket research ~r0gram.l~’ Undoubt- 
edly groups in other leading European Bloc 
countries have similar objectives. 
From recent trends it appears that the 

USSR intends to continue to exploit the sci- 
entific and technical resources of the Euro- 
pean Bloc countries to advance its own space 
Progrsm. 

11 
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APPENDIX B 

In FebrwL1.g 1958, Fe&m I8 quoted aa saJrlng, *Soviet 
physiologibts believe it i s  absolutely necessary t o  c&ry out nmh 

betfare sending a man into comic N g h t w l ' h e  next day, he 
said, We8pite the offers of many Soviet citisens, human beings 

more nuwrouo and detailed, prolonged e '  8 W i t h  -8 

In Hay 1958, Fedorov again admitted that the subJect of 
retridving a satellite was being studied i n  the USSR. He added, 
"he question of the possibil i ty of flights t0 the moon and Of 
the launching of a s a t e l l i t e  carrying a hwaan being is closely 
connectedwith this problan." 

. V. P.. Ibbronravuv, Chair of Theoretioal Mechanics, Moscow 
Higher Technical School, ori a visit to Berlin in July'1958, is 
quoted ab' fo l lm,  "It i s  quite posrible that the  f'irsf problem 
will bo t ha t  of producing s o k i l l e d  gulded or recoverable 
8atellitea. In such a case....the satellite must be 'oriented' 
in relotion t o  the earth; Le.,  its axis m a s t  at all times maintaln 
in comic space the same position in relation t o  the earth.#. 
This s a t e l l i t e  must hot rotate on i ts  own axis. When it is at  

i 
. .  

* I  

i 
I 

I 
f , .the power can be turned on for a brief period, 

uiXl come closer t o  the earth. The propulsion 
Power can a lso  be wed ab breaking power...* 

Another source quoted Professor Dobronravov, on 3 October 
199, as follows,nAt the present Stage9 the most logical  thing 
would bo C O M t r u C t i O Z I  of satellites which can return t o  earth. 
*oh 8hb iUteS  would make it possible to receive the results of 
obaervatiom not only in radio signals but also reoarded on tapes 
and flh. hpor tan t  biological experbents could also be carried 
Out, &lenti8t8 would be able t o  atnd aniRlal8 i n to  outer. space, 
howlng that  they oould come baok safely." 

I 
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~ ~ f e a s o r  Ibboronraww continued wlth the statemssnt that 

h i o h  wotrld not burn up when entering the atmosphere or be damaged 
npopl the shock of landing on a planet. 

,._ . * . M e t  8aOnti8t8 a d  On&leW6 -8 Ow8bh Of ddXlg a 8&0luw .'. 
Doboronravcw noted that 

I 

+ television program Vouth Wants to howm, shown in the 
United &ate8 on sunw8 5 October 1958, consisted of an interview 
with h%fofi8or A. A. Blagonravov which had been filmed in Moscw i n  
J- 1958. &ked whbther a man-carrYing satellite would be launched 

probably we all be able to  send up a man-caxTylng sputnik that will 
be circling the earth. I can't 8ay when that will be a t  presenten 1 

I 

I 
c thtr -%mr future,R Blagonravov replied8 briar or later most 

a i  \ 
- l l A -  I 1. 
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28 Harch 1958, Blagonravov seemed more assured. He is reported 
to have s t a t e d  that the Soviet Union was close t o  dencling a man I n  a 
rocket out ink, cosmic space and back. He s d d  that the &viet 8-10- 
stage rocket thit went about 295 miles i n t o  space on 2 1  Few- lps8  
pointed the way, dsserting that  the rocket af nore than one-and-a- 
half tons lancbd P p . O C i S O l y  where scient is ts  planned, Blagonravar I- 
that, with the addition d a swmd stage, one could Imagine that tb6 

ai aman in a rocket. 

Sputnik Iu,quotes Acadesrician Lo I. Sedov, a loacting figure i n  
&viet rocket activities8 Ylhe new sputnik. . could eaaily carry a 
man with a stock of food and supplsmbntary equipment. However, 8-h 
an experiment would have been premature. Bef'ore it is attoaptad, 
more lolarledge must be galnod about the conditions of man's 
existence i n  cosmic space, and the basic problean of the return t o  
earth must be so1ved.n 38/ 

wa8 quite mar'for solution of such a problem a8 c o s d c  f l i @ t  
~ 

A Tass press review, 16 Hay 1958, celebrating the launching of 

bdov, stated on 3 October 1958 that  the standards of rocketry 
today are  so high that automatic 
satellites, and cosmic rocket ships ahould be regarded as distinctly 
r e a l i s t i c  prospects. 
in the realization of these proJects. The first is protection of 
living organixms against certain radlation during long fl ighta in 
comic space, and the second is the problem of safe return. He 
expressed the hope that these dFfflculties would not put of'f for 

laboratories, manned earth 

He soid that there are two main difflcultierr 

,long the conquest aP cosmic space. 26/ 
A Soviet scient i f ic  spokeaman (believed to be Sedov) stated, 

during the 9th Congress*of the International Astronautical 
Federation at Amsterdam, 25-30 August 1958, that  the USSR was- 
giving top priority t o  something more important than a moon probe, 
Western scientists attending the Congress believed he referred to 
a prodset t o  send a man into space. 

In an interview with the U.S. publication Missiles +nd Bocketa 
during the 9th UF Congress, professor K. F. Ogorodaikov, of the 
University of Leningrad and one of a s  foremst wtronom& in *e 
U.BsR, is reported t o  have said, Wa are pushiag the man-in-space 
program hard. This is the big thing; we .are making f ine  propess. 
The re-entry problem has beem' solvedon 2J/ 

The magashe Sovetskaya Aviatsi a (Soviet Aviation), 1 December 
1958, containa an article by d V ~ e x a n d r o v ,  a Soviet 
scientist ,  diac&osing that the USSB is w r ~ n g  on a *ocket planem 
that  looks like .a combipation of Je t  f ighter  and space ship, In 
its campalgn t o  be the first nation t o  achieve space flight & man. 
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porte 
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US8 

said 
th8 

u m & o v  said it would be bu i l t  i n  the shape of a j e t  plane, but 
-+d folding wings. It would blast  off i n to  space and then contlnue 

st the plane for the fUght In space. 
, i t s  f l i gh t  in a trajectory "like an artillery shell.@ The dnga  

u ld  be extended on reaching the earth's a- 
l lpg the plane t o  slow down and @de back to Its 

A broadcast by Badlo .Moscow, 15 A p r i l  1958, describes a talk 

(1) ret- a~ the package 

only be possible when return can be mmred.w, 

fw 

3 t  

L rocket plane .- apparatw. He stated, 
mh 

given by 1. A* VarvaroV, CboirmPn of the Astronautics Section of 
cusbes two possible methods of recovering 
om a satellites 

Joseph Binka, Secretary of the Hungarian Spaoe Travel 
C d t t . e ,  told newpapers on 7 August 1958 that he had learned 
from a pr'ominsnt Soviet s d e n t i s t  that the plana three mw 
sa te l l i t es ,  one of WNch would bring a tes t  animal back t o  a 
pro-belected m a  on the earth 's  surface. 7 

I 
c 

Professor Pgshnov, writing In  Soviet Aviation on 20 July 
1958, stated, M e t  soientiats are  preparing t o  release a 
gUdrrr *oar the  tipper layers of t he  atadsphere having a speed 
of sono ldlaaasters per smcondoa Fyahnov Indicated tha t  wings 
O m  b a t r e  mootfa and Folonged glldiag for a oosmlc rocket 
a f b r  entering the atmosphere. The glider, during the approach 
to  earth, Will be sub3ected t o  so-called wave resistance d c h  
he said waa a mure convenient means of brddhg than f r i c t i o n ,  
bmause- a oonslderable par t  of the energy I s  thw transferred 
to lhe*airmeditnn through a ehock wave. The m a c h i n a  must be 
stable, controlled, md'protected frum 8uch phenomena as ( 

~orkscrew and vibration, aacordlng t o  the professor. 16s/ 
1 8  

I 

A U. S. oitiaen, an Oi'ficer of the International'Astromutical ' 

Federation, after oontacb w i t h  Soviet; Bloc off le lals,  sald in 
kwmbor 1958 tbat he doubted that-5ovlet  mi86ildmren are overly 
interested I n  shooting a t  the moon3 instead, thsy are working on 
eXtrcrme4 high-thrust rocket engines in the multi-aillibn p o d  
range and on carefully instruntented animal f l i gh t s  aimed a t  putting 
a anan I n t o  orbi t  and bringing him back to  earth. .w 

! 

r Professor A. ,C. Bo Lovell; Directtor of Britain's radlo- 
e e t r o n q  work at Jodrell Bank, Uaiversity of h c h e s t e r ,  
meahire, after a visit t o  Moscow, said on 29 August 1958 tbat he 
believes the sovlsta are pl- t o  send up a manned aatelllte. 
BiS bellof was based upon 'tdafinite faPormation" from SCWerd 

r 
! 

i: 
I 
i 
i .  ! 
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' M e t  autronomers that the USSR had no immediate Intention of'fll'ing 
a rocket t o  the moon, 162/ 

V. I, Itronmkiy, Chief Scientist-of the Institute of m i c e  
of the Ataoephere, Acadarqp of Sci@mes, w, a t  tho M a t h  Annual' 
Congress o f  the International Ibtromutical Federation,. hstsrdaa, 
25-30 A u p t  1958, coPPwrnted on tbe exisklng l hbkbg in  the u358 
on efforts t o  send a ai.n into apace aboard a yehicle, h h i s  
opinion it is unnecessary t o  ulle a manned space vehicle dace 
contemporary science can pnrtrlcb a space vehicle with excellent 
lnetmmrcmtation. He sptrcif$cally mafioned the excellent resultp 
obblned through UI~Q of telerislon, and emphmiaed that the 
ulrmnnnnd *ace vehicle, properly inatrmnented, can accomplish 
the &sired rewlta .  32/ 

Tass repkted  that A. A. Shternfel'd, C h a i r m ~  of the 9bientiflo- 
Twhnical C d t t e o  of Cownio NazI.gation of the pStronautic8 
Section af DQSMFs said, '"The th i rd  Saviet s a t e l l i t e  oould have 
become an inhabited ship. It only r d n s  t o  solve the problem 
o f  the fs turn of a setellite t o  earth to realire man's dream of 

In a aolleotion of items on the'launohing of 8putxU 111, 

flight into  space,^ 28/ * .  

S a t e u t e s ) ,  Mosoaw, 1958, ur~te,  ?Tho d6scenF froni an 
Shternfel'd, in his book Iskusstvsnrrgg e Sputniki. (Ar tu ic ia l  

Cipl 
-Ute t o  the earth wlll obtiowly take p l a ~ o  G s  
oi a speoi.Pl r-g V&C~O. k i n g  the de8c-t it & 8 _ n O C O 8 s p r g  
t o  retard the motLon of the vehicle, .This mpy be done either by 
the a i d  of a rocket engine, or by ut i l i ldng the  resistance d tho 
air. 

u H ~ v e r ,  fhe method of retardation by reversing tho thruclt 
of the roclmt emgine sbould be ased only i n  cases where 
utillration of the atnosphere is impossible. 

"oh the other hand, the retclrdatioa of a fwng vehicle in 
the itmosphere, util ioing tbe resistonor of the air, -cia no 
conmaption of fuel whatever, and therefore the weigtit of a 
trehi.de for descending Will be relatively amall. 8uch a 2 
retardation w i l l  be of great Importance not only fo r  landing 

of superlong-range terrestrial rockets as well aa spwe ship8.p 

&ternfel'd fo l low with a very competent discussion of the 
phyS&cs of retardation by %he atmosphere and of possible d e 8 i e  

. after & d e n t  of an artificial sa t e l l i t e ,  but also for  the 1SndLng 

and traJectaries fm ddscending apace vehicles, 7a/ . -  

http://trehi.de


*tar, in M q  1958; R O ~ O S S O ~  aObronravov, in w m o i c l ~  
,in.the Uterary OawOte, said, *The lack of ah ataosphare and 

--.ab 

.urnaimed -ace shipe such a8 Sputnik8 relll contribute t o  this 
3-d. Th. ooastructlon of gulded dpace ships; able to return 

Oa 3 October l958,-hbronravov stated, @!he question of 
f l ights t o  other plants, and first and foremost t o  the moon, 
yhich is n6aret8t to the earth, ala0 arises.. .Now there i s  no 

great ~banges of temperature on the moon cannot 
, -+event m prom visiting it. The further improvemnt af 

: '1. 
' .  ' - t o  earth, cad be expected in the near futureow 

I ,  

doubt mat by changing fhe structure of the rocket h t n l k  

can be giha the necessary qmod for a flight t o  the moon...u 8J/ 

Dr. Ye. L. Tedorov, while attending the 8 July 1958 Oenwa 
East-Weat talks on the detectlon of'atamic tes te  as chairmen of 
the cbm~nui~lst sc€entific delegation, indlcated tha t  the United 
State8 waa likely t o  shoot a rocket t o  the mobn before the 
Soviet Union. -TaUdng a reporter before the meeting, llr. 
EeQrav expressed an interest  in u.S, plans  or lunar exploration 
and -ked when a shot  a t  the moon was planned. He uaa told the 
first .shot probably would take plaoe in A u g u s t  or September 1958. 
A8ked when t h o  Soviet Unioa planbd a rocke0 shot at the aoon, 
&. Fedorov replied, "not quite so s~on,* He explained that the 
Soviet Union vas not having tttfficulties in its lunar program 
but that it took time t o  build the large roclmt necessary for  
auoh research. 88J 

corresponden3 of the Itallan communist dally L b i t a r  
f l&ght . to  the moon, or a rocket which wlll fa l l  on the mwn*s 
SlWfWO is a matter of a pepr 
launch a rocket which all beoaPae for a certain period the 
satellite of the moon and the earth. What has-not been 
tWhnical3y solved l e  the flight of a rocket which will laud on 
the mooa and then return to earth.u 

rU@tly and using different fuels, the f i n a l  stPge of the 

In March 1958, during a prees interview, Fedorov told the 
m e  

two. 1% i8 d e 0  pordble  

-15r- 
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According t o  a Tass report on 29 Dscenrber 1957, Dr. L A. 
Blagonravw, a member of the ICIC, stated in a Soviet Aviation 
a r t i c l e  &al%ng w i t h  soviet  science, ma nen+ earth s a t e l l i t e  riill 
soonvmakr its appearance bnd later, rockets w i l l  be sent t o  the 
moon.# 90/ 

Professors A. A. Elagonravov and Yo. E. Zedorov, both of fhe Soriet 
Aca&my of Soierne8, are reported t a  haw s ta ted  that  the 
does not wiph to indulge in scientific adventurism i n  regard t o  
tho launching of a moon rocket. .pit I s  noti probable that mmh a 
rocket will be launched dtlring the IoYn (ending 31 hcember 1991, 
the professors said, %ut there is no doubt that scienae w i l l  
d l v e  this problqi, too, in a short time.p 91/ 

Hkolai Vamrarw, chairman of the astronautical section of 
the V. P. Chkalov Central ~ o c l u b ,  during a press interView"in 
March 1958, 8htedt 
propelled by chemical fwla. kstronautics research is now faced 
With the taak of di8patchi.q automatically guided rockets t o  the 
moon &d of creating an earth s a t e U t e  suitable for the L-.:.J 

accommodation o f  human behgs  and the necessary equipment.@ 92/ 
Professor lurill Po Stanyukovlch, Academy of Sciences, 

in an intarvlew dth a PoUsh'press representative i n  November 
1957 is reported t o  have Saido #The USSR plana to lanuch a rocket 
to  tho moon within 18 to 2h months. It hopes to  send a rocket t o  
the moon with humans aboard Within f ive  to  ten years.# & 

According to  an item in the Hungarian press in 6lowmber 1957, 

-0 mm can even now be reached d t h  rocrkets 

I 

Yu. 3. EEhlebtsMeh i n  July 1954 and again in November 19% 
suggestad landing a mobile Vmketts-laboratolcgn on the moon. 
The tanketb, radio controlled frao the earth, would explore the 
surface of the moon and Panamit its findings back t o  the ear&, 
the information obtained in  th i i  manner would hake possible the  
next stage-lancfisgs on the moon by manned vehicles in the next 
five to ten years. 163/ 

A paper bg V. ,P.Yegorov on Wome Questions on the Qnamics of 
Plight t o  the Moon,u published i n  1957, disclosed that the S d e t s  



. .  . , .  ., 
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: . & period 1953-55 had sgstematiccrlly investigated problems of 

.. bajector ieb were calculated, wing elec&onic computers. Among 
.' . .  c w u w  traJeotmies to the moon. In all, more tban 600 

(2) the .problem of. cirCtmfUght of tile aoollg (3) the 8pecS.l 'problem 
circumfli$rt of the moon in which the rocket returns obliquely 

i;irtO the eprth's atmosphere; (4) the problem of ped- 
circplafiight; and ( 5 )  classification of t ra jector ies  in the plane 
of tbe moon's arbi t  and the problem of rocket acceleration. 

problems investigated were (I) the pro'blm' of hitting the  moon; 

. . 
c 

r 

The poblem of plott ing the trajectorJr of a rocket which is 
launched froar the earth, makes a olose f l ight  around the  mom, 
and returns t o  earth without expending .its fuel  snfoute is 
presented b P.-L Tsitovich in Y'raJectorles for the Tllght of 
a Bwht Around the Moon.* Flve orbi ts  havlng uymmetrical axes 
are consmcted by ,a method of graphic integration whioh was 
cbveloped b tilie author. Them orbits are divided in to  two tSpe8. 
The.flrst  type fomh two loops, one of uhich envelopes the earth, 
the other the no6n. The seaond t e forms OM) loop embracing 
b o a  the earth pnd the moo& & 
ue 
had 

The New Pork Tines reported that U.8. delegates to the 9th 
6onpess held in huterdam on 25-30 August 1958 said they 
e v i h c e  of much soviet work on a moon probe, 

Interplmetary FUghts.--'B.le official Soviet announcamtrnt 
in -I1 1955 of the establlstrrrent of the Interagency Ccuumission 
for I n t e r p l a n e t w  Colraar.tmications (=IC) statad that one of i t s  
first tasks would be t o  organise work on the creation of an 
autapstic Loboratory for scientific researoh i n  cosmic space and 
that this would be the first step in solring the problems of! 
Interplanetary travel, thurr allowing Soviet sc ien t i s t s  t o  probe 
pore deeply info the secrets of the bniverse. 10/ 

A. (3. Ilorpenko, Scientific Secretary of the ICIC, i n  
announcing the fonaaaon of the Cbamnission in April 1955, stated, 
rThe problem of reallsing interplanetary CtjmnuniCatiOnS i s  
undoubtedly one of the most important tasks aong those which 
mankind will have to solve on the w i q  to conqueriIlg fiatare. + 
successful so&ution o f  t h i s  tabk w i l l  became possible only aa a 
result  of the active p h i c i p a t i o n  of may sc ien t i f ic  and ' 

tecbnologLcal coUectiws. It is precisely for the unification 
and guidance of those collective effor ts  of remarch workers that 
the permanent Interagemy C d s s i o n  for Interplanetary < 

COmumlcatioas hos been established a t  the Acadenip of Qclences, 
m9S1. The hmuiesion i s  headbd by Acadsmician L. I. Sedov and is 
compwed o f  outatandlag scientisfia -0 physicists, mechsnical 
engineers, a8trophysiaists, and others -0 among them Academicians 
P a  Le Kapitsa and V. A. hbartsumyan.. ..I) 10/ 
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Acadamician Leonid Sedov, Chalrman of' the ICE, wrote 
Rmda on 16 Mey 1958, that *a t r i p  to Mars to solve the riddles 
b f t  plane& 8eem8 t o  be qulte feasible Within the next 20 
pars. H e  stated his belief @xat the time I 8  ngt far off when 
man will proceed from artificial earth sa te l l l t4s  t o  rocket8 

During a gathering of Soviet scient is ts  celebrating the 

node 

between  plan&^. &,/ 

*st ~ V 0 r S p T y  Of a a h i n g  O f  Sputnik I,.A. Io 
19eimzeypnov, Frerident of the h a w  of Scisncer, 
a 8pesoh in wMoh he predleted that, m e  time i s  not v e v  far 
a r t a n t  when we will parre fram earth sa~tellites t o  rockets 
whicth plpke interplanetary flight8.e 166/ 

Aviation on 1 heember 1957, ltated, "It tdll becams po8sSbb 
-&viet Union'to laaaeh manned interplamtarp space ships 
in the  next few 

of Sciences, m, in'&Pch 1958 stated, w.a.m sc ien t i s t s  
can now handle'the moat diverse problems in the investigation 
o f  the upper l@r8 of the atproaphare and i n  the re&ion of 
ooamic space C l O s e 8 a  t o  the B e r t h .  It is clear, also, *at 
the solution of the problem of long f l lghta  i n  c o d c  space 
and the atitaiment of other plraeta lles only I n  creating 
s a t e ~ t e s  of great wei@t.@ 

An ar t ic le  i n  Iwesti a 

Engltlser V. Umev84;writing-in the pdocl.lOal M e t  

A, P. Topchiev, Chief Sc$entific Secretary of the IlOademy 
. 

July 1958, by two  Soviet 
8ciantist8, A. 4, I-,' gusbin and V, Lansk.iS, the forlaer pk.eotar 
of the fnstitute of MeohePlics, Acodeopr of Sciences USSR, claimed 
that with exirt ing fuels and rocket designs the soviet U n i o n  had 
the capability of launching a pd.sSile with a speed of over 
25,000 Lifrmaetbrs per hour, uhlehwuld take it bepnd the 
oarth'i gravity. They conclude, m e  * b e  o f  launching a apooe 
ship now i s  only a matter of expedlarmy.* 149/ 

In 1954, A. L,&ternfelgd, Cha,lrm& of the hientif ie-  
Technological h m l t t e e  on Colnaic lavlgatlon of the btroarutiC8 
&OtiLOn, chkalw central &roclub of the  m, said, a..mI can 
state that soon the strenuous work of engineers, physicians, 
end scientists of vB1plous sptWlalties wiU be crowned by building 
the f i r s t  co@c ship, 1 am convlnced that t h i s  all happen L 
before the eye8 of the presemt generati0n.w 

writing 
t o  be able t o  f l y  off beyond the bonfidaries of the solar system, 

Academician V. 0, Eesenkov, a leading Soviet astrophysicist, 
IBvestkra on 3 October 1958, stated, "A apace ship, 



co 

a w e c h  made on I& Noveauber 1958 by 
o graduates of the Suvle?, U t a r y  + c a w  in 
that propafations are now going on inside 
to cele8t la l  bOdbsem He gave no details. 

IF?%- A. A, Shternfel'd hos 

arbiflcial s a t e l l i t e s  of ' the  earth  and 
(i.6.. a r t i f i c i a l  satellites of the 

8 show that  It w i l l  also be 

k) which, aoring &'an elongated elliptical orbit, will 
~~4 cruiw i n  the universe as transportation mebas by 
duitable carre&ion of the urblt  by the a id  of a rockst engine 
(to ollmhste the  perturbing influenues of other heavenly bOdi68). 
&ag will move on their orbits lib the planeks irnd their 
satellites and w i l l .  thas periodicalfy pass close to the earth. 

&Ips, 8ince thuy oould be wed for tihe purpdses of space 
tramportation. kr t5xpedition proceeding, fo r  oxample, f r o n  the 
earth to'the moon might u t i l ioe  an oFbital  ship 4s a transfer 
facility, After f w g  on a m a l l  rocket t o  such a ship, the 
astronaut8 would transfer t o  I O  and continue their  journey, Then, 
after approaching the moon, the travelers troiiltl ag& trensfeir to 
a small rocket which would land them on tbe surface of the moon. 

nWe w i l l  desl-te such a r t i f i c i a l  heavenly bodies as orbi ta l  

n?dxbg quarters, wcrksbbps, and observatories will be s e t  
W on orbi ta l  slhps. Here the asizonauts w i l l  f ind everything 

QbternfeL!d quotes T8ioBovskiy as proposing the utUisafAon 
of an e r t l f l q l a l  aarw s a b l l l t e  a8 a peoollar kind of tramfor 
station, thereby dividing a space Journey Into stages.  The sparoe 
station would be used as a supply base, an absembly p l a t  to put 
together the parts of a sppccr ship &Wered in separate parts, 
md an a plutform t o  gather data for space flig)lta. Take-aZf 
f h m  the npace station wuld  requird a c o ~ l d a r a b l y  smaller fuel 
supply than for take-off from the earth, beoause the space station 
would imprrt ita own velocity to the &parting apace ship. 
ShteraCeltd notes ohat the uae of speae stations crl l l  not be needed 
af*- $otrsrful atamic ships bf  the future" are developed. 
769 P. 393-I407/ 
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Speaking of a long-tem program; Alexander Neameyanov, 
Presidenf of the A c a m  of Sciences, USSR, .mentioned on 3 October 
1958, the se t t ing-p  of a comic s ta t ion which  would'acoormirodete 
a consldarable nrrmber of people for a lengthy perlodo He stated 
his belief Ohat coma?rmicatlons b e h e n  the Inhabibants of the  
comic station and the earth could be maintained b~ meane* of 
special rocketq. Such a atation, pez'nmmntly h C t i 0 -  in 
colrmic. spaae,'would considerably f a c i l i t a t e  the inwstigaMon of 
sol& envIron8 and it miat also  smve as an intexWdiprJr 8tOtiOn 
in space travel, he continued. 102/ 

EaB!l"I SAl%LLITES--Vladirnir V. BS~OUSOV, chpirnrpn af the 
Soviet my Coamnit,tee, on 15 May 1958 said i n  an in t e rv i sw ,  #The 
time ha8 came to m k  ourselves whether we are not rapid3y 
approaching the reallaation of the dream'of E. E. Tslolk~~aky to 
create very long-living or even permanent s a t e l l i t e s  of the wrtb 
as atptions fcr cosmic interplanetary flights.E 172/ 

"A b a t e w t e  can be  created which, while muving relative to the 

&cording to &hternfel1d, if a s a t e l l i t e  is  placed into orbit 
at an al t i tuds of 35,810 kilameters above the'equator, m o d n g  
from west to  eaat i x i  the plane of *e equator, %en i ts  angular 
velocity would be equal t o  the angular velocity of rotation of 
the earth about i ts  iuda and It would remain motionless With 
reapeof b ' a  t e r r e s t r i a l  observer. He .points out tha t  a 
statlonary artificial sabl l i te  would have o nWer of rdvanboges 
over other sa t e l l i t e s  for conanmnications and rc~connal88ance 
purposes. He s ta tes  that a t  l ea s t  three stationary satellites 
would bedaequirsd .to , o b a ~ ' t b a  entire starch; -Wa$t.?foi%tho 
polar  ona as. 76, p. 7b-80: '3931 

Professor Nikolal Barabaehev, Chairman of the Planets 
~ ~ S S I O n  of the lstronaaical Conncil of the Academy of QcIeme8, -, on 22 1958 wet4 quohd as saying t ha t  it is theQreOical&y 
possible t o  c r e a b  immobile rateUte8 of the earth uhich could 
serve as-transfer stationa on oosmric f ~ g p t a .  el/ 

stated that ttse moon is not suitable as  a space station because 
of i t a  distance from the earth and becatme I t s  moss, and 
consequently ita attractdon, i s  re lat ively high and would require 
a large amount of fuel first fcr the re-datdon of a space 
vehicle Qscending t o  i t s  surface and latar far the take-off. 
Mscovery of one or more natural s a t e l l i t e s  of the earth revolving 
closer to the earth than the moon, even If  they were very mall,  
would be an important step i n  space travel, according to  Shternfel'd. 

" 

I n  h i s  book, Artificial  Satell l tea,  A. A. Sbhernfelld S-J 

f ixed 8-8, is  m O ~ O & S S  re lat ive t o  On observer On Che B B r t h . "  

UT- IN-UMETARY STATIOES-4e A e  8htWnfel' d has . 

.- 20 A - 



C0105775 

.. 3. - - ~ r w ~ u r e o m i - ( ~ e  P o ~ o ~ l n g  statements pertain t o  at  
'$&st tvo of thi, topics discussed in the preceding sections.). 
'- 

2 &, e During the cowse of a speech given ko a c o u p  of soientists 
'kid representatAve8 of the  public I n  Moscow on 3 October 1958 t o  

. isamsaemaraie the launching of the firbt-Soviet ar t i f ic ia l  ear* 
'satellite, Ik. A* 1. Nemeyanov dtaWd, *The h e d i a t e  prospects 
%fi M t r O U U t i C S  - 8  'the dOSiRn Of Dormanent a d  mitvlted 

1 

. .  

a r t i f i c i a l  satellites;  solutio^ of &e problem of bringing 
aputl3la to the earth, and the  l a b t i e  of a rockst t o  the moon 
uid mares$ pla~kOt8.R Nesnmsyenov 8PYd *at the Soviet program 
$ t f  dLrectad toward all of these. 

I -  

hother source reported that I n  h i s  speeoh ble8meyamV li&& 

i 

Soviet s p o ~  projects fop. the coming @ar a8 follawsc 

me creation oi long-lasting ear& s a t e ~ t e a  t o  circle 
the 'globe a t  p a t  altitudes, the development of satellites tr$oso 
f l igh t  and apeed couldbe controlled and direchd, the return t o  
earth o f  a satellite or part  of It, tke oonstruction-of rbckets 
far apaoe fl ight,  sofe ffl&t by man in such rocke$s, and the 
creation of manned opace stations in touch dth the earth by 
rocket h i p .  UJ 

L e o n i ~ d o v ,  Chalrman of the ICIC, in uhich.he predicted that 
uamaimed space f U @ t s  t o  the moon, Mars and Venus uould be made 
"In the nesrest fitme.@ He also said, @The t h e  is not far off... 
when we w i l l  be able t o  lamoh manned r o c k t  ships into inter-  
PlaneCery space a n d t o  other planetson 96/ 

Pravda 3 October 1958, carried an artiele by Academician 

Sedov in an interview reported in the Soviet Novose Vrentva 
(ym ThUeS) in 1958 sa id  that one of the problems awaiting solution 
b m e l d  is the return of the sa t e l l l t e  to the earth. Be 
further stated that, at present, projecta for sending rbckets t o  
mQ moon and t o  c i rc le  it pad return me being examined; that It 
18, however' difficult t o  say In what  order these tasks will be 
solved. l& 
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A t  the 8th Cmgrat30 of the International Pstronautics Fedgation, 
held in Barcelona, spaln fr- 6-12 October 19578 *dwt a soviet 
&legate8 sald, Wpacb fli@ ath manned vehicles t o  other p h o t 8  
is sti l l  a number of years off. A rocket t o  the moon is mch 
closer. Manned sa te l l i t es  w l l l  soon be achieved too.* 1zz/ 

In a lbscow radio broadcast on 22 hrembeir 19578 Professor V. 
V. Dobroaravov8 Head of the Department of Theoretdcal l4echrrdcr 
a t  the Baurnan Institute af Technology, is quoted as having craiClt 
"The Soviet Union can build and launch at any tim as many 
a r t i f i c i a l  earth sateUtes aa it Ubs. If necessary, the Sovieb 
Union can launch a sputnik Ueighhg a Con,... soviet scien'bists 
are a t  work calculating trrjectariecl and routes f q  f l i g h t s  t o  the 

' 

Professor K, Sergeyew; in pn article on space f l igh t  In - Pravda of 10 bceniber 19578 d a t e d  that it was BechnioaUy possible 
t o  send arooket  t o  the Boon now bug that other projects had a 
higher pr ior i tp  wlth Soviet specicrliats, He suggested &t 8ovlet. 
scientists were thinking amre s e r i o w l y  about~.studying the upper 
reaches of the  earth's atmoephere, solving the problem of re-entqr, 
and k y b g  to  develop a perpapnenii intorp1Pnetaz-y station, H m a n  
f l i gh t  Into space is another pvoblem being studed, For this 
PuSpoSe, he a d d 8  it win be neCOS8pCg t o  rSC0vW -8 fPopD 

t ea t  fUght88 and Soviet specialists are devoting much attention 
t o  the problem of re-entry from space inBo the ear%'s heavy 
ahosphere. 176/ 

r C d c u l a t i o ~  of trajeCtories f o r  fli&ts t o  %he moon and planet6 
are now being made." 34/ 

Ye. Fedorov stated i n  &e 29 Deceuuber 1957 issue of Pravda, 



, .. 

~ 

future interplanetary ship m a s t  represent an astronolnical 
fwng laboratwy.@ 

. Tu. V. Kondratyuk, another pupilo wote, What can m 
6pqcifically expect ....? Undoubtedly the enrichment of our 

, e  scientSfic knowledge w i t h  i ts  corresponding resection in 
technology . w 62/ 

Tebhnological ~ d t t e e  on Asbronolnical and Physical Problems a0 
the bt ronaut ics  Section, Chkalor Central &jrocl& of the USSR, 
stated, PI do not agree completely dth...-dl who consider the 

gubting figures on the probabiiity of a space ship colliding 
dfh meteors, and pointlng out the resulting dangers, he concluded, 
q. want to express the hope ohst f l i g h t  t o  the moon of a r o c h t  

T@.olkovskiyls pupil, F. A. Tsander, wrote, *For ashronomers~, 

. - 1  . .  , 

In 1954, I. P. 3taqmkovich, a member of the Scientific- 

. 
. ieollSation of comic f l i gh t s  a very simple affair.@ After 

* with a crew can $aim p b c i .   ut it is  somewfiat pre+mature t o  speak 
s about flights t o  another planet a t  this 

le- how t o  cope with the dangers of m6teors.a 
One m u s t  first - 

SeFgei I. Poloskov, Soviet Delegate t o  the bc.ket and 
Satellite Gnfereme, Washington, in Ocbber 1957, reported that 
the USSR was worldn& on plans t o  take coronograph obsertrati6ns 
&-the 81x1 frw an artificial  earth satdlite. He spoke also of 
P l a U  t o  photograph the corona s p o t m a  and to  ieoord various 
*eler@.h8 of ultra-Holet  .radiation &om the sun, He did not 
-lain how the images would be trangnitted back t o  the earth. .w 

Academidan V. Fesenkov, of the Institute nf Astrophysics of 
the Academqp of Sciemes, hs&h SSR, regarded the cre'ation o f  
Sputnik I as the notable start of a new era. He is quoted @ 
Isvestdm on 4 Ocbber 1958 as followat "For astronomy, the event 
opened the poasibillty of graduaUy transferring invbstigatdona 
i n to  comic space and Kith it the elidnation of the serious 
dlskbencer  of the terrestrial atamsphere which frequently 
render the  noat powerful and mow& apparakrs'com3pletdy useless. 
It is Certain that in the very near fature, flights around the  
moon, Hara, and other planets of the solar 8ystem will be 
PosUible...In order to hasten the  day of a8tronomy1s greatest 
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&velopment, Soviet ahaervatories muat be .able t o  use the i l i @ t 8  
'oi gr t i f i c i a l  earth sa t e l l i t e s  i n  *e interests oi s c i ~ c o , ~  eo/ 

A Shtewnfel'd, wlnner of the International. Mae far the 
Prosnotion'& ~ o a e u t i o s ,  stated i n  1958 that when a r t i f i a i a  
saSellite8 have been mitab4 developed they 
fo r  1nvsst;igationa of uuch'dlstgnt heavenly boiflas a s  the -0% 
the OM, and other planets. hong the projects WgefJtnd bY 
Shternfel'd were moon sa t e l l i t e s  to photogrhph and observe a t  
Close range the entire surface &-the PQon and artiiicial 
satellites of .the plenete, comt8, and the mn t o  s t u e  the80 
b o d h i  a8 an aid t o  interplanetary' t rave l  and t o  seist,le Certain 
contzxdr8i.l scientlf'ie questions, such as .the aenSity 
Hercury. other pro jec- vi8ualiaed fikerpiel 'd included 
s c i e n ~ c ' e x p o d l t i o ~  lan 
'poimbd art i t tdal  planet82.e., aWficfe3 Sateultes of me 
SUIJ ... frau aich exploration of the universe w i ~  take plade.~ 

Concerning aatronadcal observations fram a r t i f i c i a l  eorfh 
rateUtea, 5hterPfel'd pointed out the adoantages of 
ob8erva~ona sad photographs fiwm abm the e8Pth's abO8*6I%o 
He s~ggested that earoh ra telUte8 be instrumented to takia 
radioae0ronoJlical ob8ervatiools and t o  &udy $he aurora, sodiacal  
light, the 8olar spectrum8 CoeJPic rags, and ather extra- 
terrestrial phenanena. He quoted Criquis, # Frame, as stating 
tha t  in the future, ark l f lc ia l  s a t e l l i t e s  would be equipped w i t h  
eleotronicl devioes and with tehvision t r&t te rs  w h i c h  w5,l . l~  
permit obaerveru on the esp%.to vlew *e 8k$ thrangh telemapes 

%+rove ~ d t ~ I .  

on-planets, such aa Venm, pad 

set up on the crakellites, 76. .pp. 328-3568 371 -381. 

fiofeasor De Y. Wartynovs Plrwfmr of fhe atemberg State 
Astronanicd, Inati tate,  .caPmrsntii.ng on Sputnik If1 on 16 M q  W58, 

' s t akd ,  We aatronomeira expect mostly m u  inicenation from th6 
cbsaros With mgard t o  the inVe8tigation'Oi the corpuscular 
radiation of the sun, comic reys, and ~ n i c m t e m s . ~  &/ 

.SoxLet a8trophysicbt, dlscus8ed m S b W i b S 0  He said,, w+ far' 
thire has been no indication tha t  the t h i rd  Qoviet r a t o U t .  
has hicountered 
an insignificant t o  the space ship ~9 the future.* 82/ 

I n  a Tass i n t e r v i e w  i n  Jum W58, Professor V. F e w l d y ,  a 

dcraneteori tes  trtiich could consldtute even 

Professor Boris Xukarkin8 Vice Cheirplon of th b t r o d a d  
wa8 reported by Homow Counoil of the A c a w  of 8cionoe8, 

Radio t o  have raid on 3 October 1958, We shall shortly be able 
t o  conduc.0 spstamatic astronomical observations from artipLcial  
earth s a t e l l i t ~ s . ~ ~  Kukarltin stated tha0 long distapce cosmLc 
f l ights  would extend our knowledge of the a- and the elementary 



Lbpingrad aboard a pimsenger 1Fs/ 
I n  August 1956; I, 5. Balakhmskiy and V. B e  HalLia, I n  

an ar t ia le  entitled, .*BlologicaI Problems of Interplanetary 
FUghts,* after -viewing the varioue p r o b l b  imrdwd, 
Oonclude, %o wb 888, there are S U  \msol=d p'OblemS 
connected with the offect on the human organism of the 
different factors of i n % a p l a a e ~  travel. The EUcCt)8Se8 
attained in this f i e l d  in recent yepcs, h m v e r ,  Bpbs u8 
thhk that the h e  orgadma, reliably po.otected against tJm 
harmful stion of factqP.8 unfavorable for it, .d.U spstaln 
interplanetary f ~ p d y t  without injurg ' to  ibeU.m &J/ 

migbtlesmesa QR the hrrman orgsnimn. Most of cbepp rafbr t o  
the E O l u t b n  of U s  problm propomd p e s  ago by TsioUoorkiy. 
For hstance, V. V ,  Rozenblat in liie 1956 ar t ic le  W o r e  
Flight In* fho COEUBOS~ ur%teso Wow then will one gei  r i d  of 
wcrightlessaess? The an- t o  this question has a h a @  been 
found by E. 6. Tsiolokgvskiy, who spoke about the nacosslty of 
creating art lf3Cial pavity on co8d.c h ips .  For.this 1% 1s 
neoessary t o  rotate the rocket (ar the'cabin d% the paE80ngaF) 
mound its longitudinal ads. 
of centrifugul force on the wallg of the ship an a r t i f i c i d  
gravity all arise; it will be equal t o  the  earth's if the 
Velmity of rotattan I s  in the necessary relation to t he  radius 
Of *e rocket*. 61/ 

several suvlet aclenkl,sts have dlsowesd the problame of 

Then aa P result of the action 

I 
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Moscow Radio, on 14 September 1958, broadcast a dfscwslon 
of tihe ~ O - k l l a m s t e r  research rocket flight, launched on 27 
August 1958, i n  which two dogs were reportedly reaoversd 
mtocessfully. The broadcast concluded saying that this 
experiment %LE to-work out a aptem of returning animrl6 and 
apparatug to earth, as par t  ni“ the apace flight program.” 

~n ~ t l  a r t i c b  in NImestiya,” 4 October-1956, p Ye. rugove 
and A. Serw, Candidates of Medical Sem€ces, i t - i r  s ta tad thaa 
~We.tz%e oonqiost ai space can come only with man’s entrance 
iinto. the COBDOO~. First m u s t  come a knowledge of the e f f e c t  of . 
a number of arnrsual factma 0- (I-s~zws, dynamic w@ightssssnOs8~ 
cosmic radiation and solar radiation 0- all ham one the h\lapiur 

organism. Pur the liolution of them probleiaj scient is t8  are 
depending on a new science .- space mdicinet....mience at 
present can see no principal diff icul t ies  to  be overcome in 
order to insure man@8 sojourn in to  comic spaae. However, far 
an engineering solution to  this problem, there is still. much 
work t o  be done. 

Moscow Bad0 on 22 Fehruarg 1958 broadcast a program on 
the effects  of apace flights on l iving beings. Among the 

in apaoe has on a living organism is not clear Jret.*.. Arm 
the launchiq of the second W e t  s a t e l l i t e  with a dog oa 
board has not cleared up the question entirely. However b . . .  i t  
would seem tha t  the Ideo of l iklng beings -- Including hrrmpa 
beings 0- lllilking fZi&ts into space i s  far from being a dream. 
It is a real possibllAty. Even before the second sputnik was 
put i n to  i t 8  orbit, Soriot scimtlstis had sent rockets w i t h  
animals in thsa  UO miles up in to  space. They had a variety of 
canplicated instruments in them which enabled 8cIentiaOs to  
determine the temperature and pressure a t  great heigtrts, and fhe  
changes of biological procssses of animals at  di f fsmnt  he%ghta.m 
Among the men&iomd physlolo&al observaUons on dogs were roto 
of breathing, bar tbea t ,  blood pressure, temperatures, and any 
sounds u$tered. 

In his book ArWidal Satel l i tes ,  Moscow, 1958, A. A. 
8hternfel’d stated, 90 realize a manned a r t i f i c i a l  sa te l l i t e ,  it 
is not Sulfici&t merely t o  give a rocket an orbi ta l  velocity. 
It is also necees&ry m a t  ths ‘human cmgo be able t o  return 
unharmed t o  earth. Bowever, t o  invesDlgato the possibi l i ty  d a  
s d e  descent, it vill be necessary t o  FUR t e s t a  st a high rate- _, 

of aecderation and then t o  decelerate by any available methods, 
for instance, by the combined action of resistanas of the air 
and af the rocket engines..... 

8ktm8Ilt8 -de w i t h  the f O l l O d I l g 8  ‘Just what a f i s C %  flying 

# 
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eon m c c e ~ s i u l l y  completed 

trained not only M reach tho 

S$ferxkfel'd also wzlnte, WThe art i f ic ia l  rotel l l te  is of 

r6oo&lrhsent qf manned intqrplanetary flights. The InflwBaS 
of .wdghtlassness on the physlologieal mad psychic processes 
could be studied osi suoh a aatellite, aa w e l l  as the rctcton of 
whia ,  solar, and ofher radiationa on living arganimna not 
probated by the earl&'s ataosphere. . Such.-:uxperimentS 
aetrully staged on t h e a h l e t  Sputnik If. 

*da the artificial 8ahll i te . i t  will be posslble t o  v- 
the hygothdsis &xpreseod by KO E. T s i o l k o v a ~  tho% plana and 
Orgrni8a8, f i o a  the simplest t o  the most complex, wi l l  paw and 
drvelop, far more rapidly under conditifons of W8ighthSSneES thpn 

fro* the point of d e w  of the possible 

- -_ 
f i x r e p o r t s  a press conforeme h M o S c ~ ,  16 MW 1958, On 

2k Committee, waa the spokeman. Among other 
the .lamchi of Sputnik IXI, i n  which Ye. E. hdorov, member of 
the 
statements,'he said, mm tosks of this satel l i te  do not include 
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the studtea of biological phenomena. In  the future, such research 
ming ~ v e  ~ n f n r l a  will o0ntinue.w 

S h t  Aviation, 25 July 1958, contdns en a r t i c l e  bs v. 
Borisov, Candidate of Medical sciences, on hehnetic cab- of . 
spec0 veh$cles. One significant statsment rec&uiwJrids that the 
mairn i n  the cabin be half' oxygen and half helium. qellum ir 
better than nitrogen because it has better thermal ConChrcWdty, 
also, if comic ray8 penetrate the cabin, nitragen would bo 
tran8,t'arpled into radioactive carbon which i.8 dangerous to htrmrpn 

' 

Ufe.? 23/ 
. A t  *e 9th w ~ongrers in h t e r b ,  during a disqusrridn oi 

the press reports of Bhe 8oViet launch- on 27 Auguoa 1958 of 
a resear& rocket containing twio dogs that  w e r e  reportedly 
recovered safe*, Soviet scient is t  K* Fa Ogomdnlkov lmrmed th+a 
exparinent "jus$ routine work." "It jus t  gets them high- aan 

Soviet space progr~ ."  

an aroicle by Vo H W ,  CandLdate of Medical Sciences, on S h e $  
medico-biological research in the upper ,atmorrphere, plnarily 
dbcussing the teste of dogs launched in redearch rocketis, He 

of manned fUgh* in to  outer space and beyond." 

Lucien Barnier,  scient i f ic  editor far L'Humauite P d 8  
connnuniat daily, after his return from the m r u a r y  
1958, stated that the USSR would launch a t h i r d  sptltnik i n  a 
few weeks, and t ha t  the Sovie-$a woulq 
using inorganic matter and'comnic fays.  
he stated, "nill contain a mixture a2 ammonia, methane, steam, 
and carbonio acid, reproducing the oompositicm of the earth18 
atmosphel.8 toward the b6ginning of the iSrst era. The actdon of 
colpnic rays on tbls mixture all pora ibb  vBI.lfy U.S. ind 
Russian hypotheses about the  origin of life." &/ 

Phyaiologg Institute, Etiev, stated, 'In the hboratorlea of 
insti tute,  in opexially equipped room8 simulating the conditions 
.on space ships, them a m  pawn algae C0ntaM.q a large wall.$. 
of proteins and also m o l l w s  which can be the source of a tasty 
and highly nutritional fat. It has been esthated that aboqO 
200 liters of algae can be pxrn in a rocket - enough to cover 
the rmtzit;lonal reqPiremenb of one man for six months,- These 
plants dll not oply offer food for the apace travelers bu$ also 
re-oxygenate %he atmosphere wlthin the space vehicle. worella, I 

have done befme," he said, Wand I s  another step in the  

The publication Sovie 8 &iation, 9 September 1958, conk ins  

S%afeS, "This pO@%lU i 8  m08t bpOZ'taZlt fOl'  in8lWi the 8 d e w  

%o create lfvlng matter 
"The t h i r d  ~ ~ a t e l l l t e , ~  

A Toes report of 4 O o b b e r  1958, discassing tihe Boga~olets 

, 
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-9 6f rcience -0 t im discovery oi methods of producing 
; Q $ W ~  =- undobbtodlp ell &pZ'+ reat Inl'ludtWq 'on 

i*,engines to atomic mmrgy w i l l  be of trermendous importance 

W.' 1 

w o v i c h  treated the subjeot of nuolear-powered rockets 
:q&qdetaI l  in an a r t i c b  ent i t led  JTroblem6 of 
$lumbarg.Flights@ publl6hed in 19%' He predicted flights 
&qhn in fire t o  ten years  and to ~ a r s  wi- f i f teen  
C4,tj.m , l a t t e r  being accmpllshed w i t h  nuclear fuels. lei/ 
\&a of nuclear-powered turboje), rumJet, and rocket engines 
hratie 0. Nester&o's ar t ic le ,  *%e A t d c  AirDlane of tihe 

the problem of Interplet8q f' If ghts. The corfPer8Ion 

coauic rockBOs. 180/ 

IPago oomlc rochst h which a s  first hago i s  p m e d  a 
~ , U ~ ~ d 4 u r l  rocket -he, the rffcond sfage bs a ramjet engine, 
&&!the three a n a l  stages by liquid-fuel roclmt engines. 6, p. 2l /  

. ' Rofessor 1- I a e v ,  a leading Soviet chsraist, was reporhd  
on 20 Hay 1958 by Radio Morcow as seslng that a t  leasb half Oi t€& 
labs-' InstmoPba~br on board Bputnik are made o f  8ynthetic 

O r i a h  bsev stated that the'bodies o f  k?strumen%s, the * 

p u m 9 . f ~  e lec t rodc  demlces, andniiscellaneow insulatars, a n  
0- qoU be made &on plastics, synfhe#c rubber, and organic 

' !?ilioon oanpo~ndr. Losev revealed that chemirtry f'urnlshed foam 
PlUtiC and glars t ex to l i t r  as in8ulating ~ ~ a h r i f i 8  for -0.b 
r a b l l i t e s .  A plaatic lighter than wood but as shrong aa tank 
ulop. plating protects the sgatnika frm collision with meteors, 
according t o  LOseVo 1821 

rochsts which launched the Soviet sa te l l i t e8  Into comic space 
m r @  r w k a b b  ia the rrrowrtier of t h ~ l r  metal allom. These 

.-- .- .' 

. 

Profesrar 0. V. Dobronramov stated in October 1958, "Thq 

@.by6 were produced &-&et motallargists; Soviet khOd.st8 
produced -1 d t h  unprecedented propertiSs fur these l&/ I 

~r0p6rti08, ranging from 2 9 8 O  K t o  5000%, far mch chemical 
8PeCies a8 F2 j HF, Cii, 9, CH3, and Ci. 

,. *.. -. 
&feu years ago the Soviets ipubUshed tabbs of themodppmic 

It has been poiaQed out 
. (  

I 7  
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that the fYmt two indicate an in te res t  in fluorine as an oxidant 
i n  chemical rocket propellant v s k s ,  and the latter four, an 
Interns6 i n  hydrocarbons as posaible propellants in n u c l w  
rockets. 6, p. 211 

According t o  En-. Maj. V. Parfenov, ~Znterplanetary flighCrr 
dll be poselble soon if employment of free-racttcal fue l s  becorns 
feasible.w lei/ This probably is corroerned w i t h  *e me of 
f ree  radicals produaed on the ground and carried In the rrpace 
whlcle. Another &vle$source refers to the use f o r  propuls1Oa ' 

of ahmlc hydro en, oxygen, and nitrogen found In  the upper 
ataoaphere. 

-8% Premier Khrushchev made the follorring stahmen$ in a 
speeeh at  U s k  on 22 Jenparg 19588 @The *ole world waa -sed 
by Che fact that the second ~rtFficfrl  sateUte weighed wer 8- 
t h e 8  more than the f i r s t  oneg it weighed more than half a ton. 
But wen this is nob th;e U t o  We can doubb, m n  mare Wen . 

double, wlght of the sa ts l l l t e ,  because %he M e a  Inter- 
continental rocket has enormous power which makes 1% poosible f o r  
us. t b  launch am even header  s a t e lUte  00 a Sull greater height; 
and we shal l  probably do aoo@ 6, P. 9/ 

A, U,S. official .  of the International Aatironautical Federation, 
after a vis14 to the USSR i n  1958, stated that the S d e * s  are 
working on extreme4 high-thrw% rockah engirsSs in the m d u -  
million-pound range. 
comclu&d that Soviet rocketry is af higb quality. 

astrophyu$cist, wrote, Work on the utilirsation of a t a d o  anergy 
fcr coanic travels is carved out +dth extrsordinary lntsqsity, 
and the success of this work dU mcrke feasible all *e tasks 
of astronautics, a t  Last dth respect t o  the power of Jet O i 3 @ I W 8 o r .  

On the baais of his observatd-ons, he - 
I n  June 1955, lcadenzician Vo 0. Feseakwp prumlaant hvle* 

W 
Another Saviet authority has stated, 'the p r o b h  of achicning 

greater distance in the flights of roeke$s in the f u h r e  
necessitates W search for new source8 o f  p w  based on tho 
utilizatLon of chemical, nuclear, and thermonuclear fuele.n 52/ 

1. I. &akin, of the Hoscow Aviation Instdtute,' said in 
Jam~ary 1958 tha0 the  fanimstlc speeds necesrory far apace ships 
I n  interplanetary travel are obtainable by wing photon rocke-. 
Be stated that themnonuclear reactions arising i n  a nuclear 
reactor create pomrful be- af pho0onsg tha0 the reaction8 m u s t  
taka place outside tiha rocket sime otheruiue the material of  the 
rocket could not dthstand the'resulting temperaturesg urd that 
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Tuo V, ICondraoYok, in his book,.The Conquest of 
Interplanetary sp ace, 1947, considered the qustd.on af using 
improved f'uels much as  Uthiun.oxide and boron cowled wf* . 

uSorleO scientists are engaged intensively i n  the cons%rueti&a 
of rockeb w i t h  a awlear propulsion a y a h  o o o ~  

The.publicatiom also skated, Vhe shell of the  %de0 
satellite moons vlls made of a special alumbum irlloy,p 1% kdded 
tha t  %pecial protective ouatiagsn were applbd ta the parb at 
Sputnik 111 exposed to greatest heat due la friction. %r& of 
Sputnik 111 wm' coated vi& nug~148ium but rilesium and a opah1 
coating d synthetic materiels are also suitable. &c~rdilrg t o  
pres-* crorrcepta, titanipar and molybdenum all be u e d  ti0 p r o b c t  
the she l l s  of rookets returning to e a r ~ . e o o *  

Eo Xalyutin, enrpneer, stated in an a r t i c l e  publithod in - 
Sovetskiy Flot (Solriat Flset), 8 Jauuary 1959, that the head of 
carrier rockets far earth sa t e l l i t e s  is constructed of refracldw 

- 3 2 A -  
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-In 1954, Yu, -5, ghlebtsevitch, 
a& Camnittee oa Badio 

I 

I 

1pstm;lp4nts, I&@ 
d back to earth, 

kLlometer8 uaa stebilized to prevent rotatLon around 
"fha mrtical, or horisantal axis. 

.\ . . 

Upart form the atablizing rystem,  the satell ite m u s t  have 
engines wlth stores of fuel, A special control program Ku1 
a t c h  them on at definite namemts In  accordance wkkh the : t. I i. 
Satellite's position in orbit. The S a t e U t e  w i l l  Bhua be able - 
k% ma8t .along through the atntosphere and lpnd at a prearranged 
phoe ora the earth's surface.* &/ 

I . &ddag of a SateUte  which d d  orbit the earth, circle 
%he- moonrend -+urn to- the earth's wnea ~ o f e s 8 o r  Dobronravov 
aahd ,"  ,..if thak ratell its were to  be equipped d t h  televfsion 
eppuatas, it would transmit pictures of the moon's surface back 
t a t h e  earthom 188/ 

! 
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A Soviet broadcast of 6 May 1958 6tated, .“The Cree- of 
htercoat inental  ba l l i s t i c  maisailes and the l amchbg  of the 6: 
soviet a r t i f i c i a l  earth satelUtes were mado possible is a 
dgEuican t  degme by the admirable achievaaelzts of .our radlo- 
e~wtroslics.  4plylBB radio-olectronio methods erolred bp &VIS% 

sxeeptlon accuracy OR prevlowfy c d d a t e d  orbiQs.” 41/ 

scfeuatific value c$ the observations of r a d 0  aigrrPls from an 
a r t i f i c t a l  earth aate&.i$e. les/ 

In the SovleQ nugarbe h d i o  lo. 8, 1955, I. KucheroT 

:r 

SCima8%8, it bee- p088iblO t o  10tnrch the SateUtes ~* 
Aa ar t lcb’  & A. Kaanantsev i a  Jutrs 1957 describes %he 

‘ say21 of tho gtidaace prob1m-e corJtrol of the rocks* whieh 
would be u8ed far the setting-up of l&e -dal sa tbUte  .P 
I s  v w  ccarplex. It i s  rzecesaary here t o  gu8rsatiee not an 
arbitpl .- f l lght  of the roclrS0 butt the f l ight  t o  a cerwn 
poIRt. The ooptrol oi aach a rocket from the earW dll require 
not on* a 8inrple rocket &dame s ta t ion  but also a complicated 
computing atyatem, handling navigatiolaal data for tranamisaion t o  
the rocket.@ &/ 

y i l l  be very Important t o  establish what factors  affect  8he 
frajeutory ef night of the c o m i c  l abra tor lea .  This be 
achlevad by mans of special *adlo location station8 In an 
automatic errangmaa% which, a% %ha momea% the satalut .  appeaPI 
wi+hia *e tone of their action, will contimuotlsly meamre I t 8  
aoorclLnate8 with respect t o  tba earth.# &/ 

L. ltaniWd,y, in I ma’, November 19% says, *I* &.I. 

Po I. 0. Petirovakly, a member of ohe ICJC, has written QR 
‘ ar t io le  en t i t l ed  Urchi%ect in Spaces’ in  which he explalim that 
three radio s t a t i o M  were wed t o  form an We%hereal grup barrelr 
which guided the Spubiks b i i o  &bit. T h i s  “gun barrel’ is 
Skktionary and has mry great accuracy. 
accuracy far guided missiles and as a guidfhnoe h e 1  far incoming 
epace vehicles, amording b +he author. l& 

It is  used t o  ob- 

Professat- 0. V. Pe&orieh has said, .mhcces8ful  acoompllah- 
meat of the Oasks of c08meaauUcs will also requires*bvelopnen% 
of means of lang-distanoe radio cmmun3patlone of rocipeP ships 
U i W i  the earth, uffh 8tations outside tho earth, and with each 
other. This raao coaraunication mmt maure the guidance af 
rookets and telemetric transmission of information fion ihe rockets 
including televisiom infonuation, hna must ala0 ooxtrol the 
tirajectoricis of t IE r o c k t  ill&te. L6/ 
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. Theuse of a %totionsrgw ~ t i i i c i e l  earth satellite as a 
bee; roo! a. Oelevidon rebroadcasting r t a t i o n  was propolred bs two 
WO~IB, Cundldata of Phydcd, and M a t 2 ~ e ~ t i c a l  Scbmes DrushMm . &d,&gineer Sorb. The s a b l l i t e  would be placed a t  an a l t i t uds  
'.of. 8pproximately 36,000 ktloaeter8 (in the plene si the equator), 

'appear t o  stey a t  the same point t o  an observer om the e=&. 
& O g r w  would be sent t o  *e satjelllto from a SFngle S t a t i O a  on 
the earth, and a tvo-kilovott tranwitter on the s a t e l l i t e  would 

e w t h g  tho need for many television stations OR earth. 

8 O ' t h o t  its1 m o d  maid b tmntJr-iour h-S md I t  thW W o u l d  

: 'broadcgst the program t o  8 hemisphere O f  tbe earth, MUS 

Joseph Sinka, Secretary of the Huagarlaa Space Travel 
COmapifIae, said on 7 Augurrt 1958 that SaPiet Russia is pl-g 
three mw satell i tes.  €Is said they area 
king a tort, animal beck to a pe-relected area OR the earth's 
-face: (2) one that carny a television trcrprmitter to 
mparl-on the. -ace ctf the ear*, including cloud formations3 
a d  (3) another that would Solve the problem of simulkuaeous 
bradcasting oi taievlsion programs throughout the world. %dra 
s a i d  he obtained his iroiarmrrtion fram &. Illlo, LZlsmch,' 
~ c m l a r y  of the Soviet Lstromutical councilo lop/ 

(1) a device bbot dll 
0 



. 
During the East-West Cderence  on Problems o f  Detecting 

Nuclear Explosions, Weva, July 2959, me M a t s  indicated a 
fkp c o ~ c t d . o n  Ulat the use of bstrunented s a t e U t e s  fox 
detecting verphigh-oltitude nuclam detonations was both 
feqslble and desirable. The fo l lodng quoktions from the 
verbatin record Illustrate th is  C O ~ C C ~ O R .  

. 

a)  

exPC- tibe same path and eame, generally speaking, 
the saum undqubndiag regardLng khe poss%biliw af the 
a t e c a o n  of nuclear ~ l o s i o n a  frm satel l i tes .  dn 
lh basis ai the calculations uhich we made, the rudius 
of detection is limiaed background, as Mr. Bethe - I  

poiated out, and It constitutes approxbmtelp ~ 0 0 , o ~  
kllcumters. 
%he moon can be recorded quite clearly on a satellite 
<above the earth. Aa far a p l o s i m  not so far froa 
the earth, but hi@-altitude explosions, &em, on *e 
basis of our ealcnlations, it would be ruff lc ient  Co 
have several ratellites in order t o  ensure this constant 
patrol  tmrxbe fcr the  pltrpo~e of recording every exploedoa 
which has been conducted a t  a height of m o r e  than 30 
kilmtt3r8* ,And if we were bo use only gama radlatilons, 
our calqulatioas are completely I d e n t i c a l  with those of 
Ilr. Bathe; hut i-b M were a lso  to use mutrons, *ea, in 
View af the C#iffa?eme of arrival of gama ray8 end. 
neutro~s, it i s  posSible man t o  de4armine the c?isOance 
at  which the explosion took place. 112/ 

Ovsey I l 'bh  Leypunskiy, Acadsngr of Sciences, VBSRz 

Fl ra t  of al l ,  it is gleoeanC t o  note that we f o l l m d  

I n  o a e r  words, explosions comdacted on 

b) By Ye. E. Fedorov, Directar of the InSti8ub of Applied 
Cieophysicis, Acadengr Oi Sciences, USSR, and. Ghief of the;&det 
belegationo ' \  

It seem fm nm %hat we are i n  cmplete agrewmnt 
that gama raQatl6n followlag am explosion mado a t  a 
considerable heigh%, say from air* t o  fUw kiilometem 
up to hurrdreds of %owand8 of kilamsters, may be 
recsrded ulf& coasiderable certdaliy by the equipPsmt 
Installed OR the earth satell i tes; '  The creablon Oi such 
equipment is a problem which can be solved a0 the present 
t h e ,  I think3 it is a solvable problem f o r  ua all. 
Deapatchlng of earth sa t e l l i t e s  will be, I think, a very 
possible feat i n  the future. You, and we, are se-g 
up several earth sahllitps a year -- and dll probab l~  
con%ime t o  do so in the fi ture,  thw furthering the 
possibi l i t ies  of comtrol. I do noti believe tha t  the 



.. occur which can be lmve&igated by rocloet8 and s a t e l u t k  

& . of the problems suggested far In~98tigaa.On included1 
ohuiges in the intensity of the earth's magnetic field, ~arioua 
omenta in the atmospbsre, the nature of mlar C O ~ ~ ~ S C U ~ ~ W J  
emanatioas, the role of ultraviolet and X - q r  radiation i n  the 

. fonatiorp of the isnosphsre, the ilafheme of c o d e r a y s  on 
processss in a e  high atdlosphere, tke chemiabil structure oi 8he 
iOnO~phers, the denrw of reoombiMtion of atonrr and moleculeE 

' 
. 

* 

. , . .  . . i n  Yariaus-ntrata,-Prd the ftequcurep of eollisior o f  free e1eOtirolLII. . .  
'Characteristic of the upper ataosphere i s  the presence 

of unstable crhomically aotive a b  and mdecules, large mma 
Of noleqal.&p free paths and a relatively mall number of 
wlecu lw pbr unlt volmwt, a par t fdar ly  ionired c o n d l t i ~ ~  
Of whole 8tratP of the atmcmphere, the exbtenee of C u m p h X  
processes of d i 8 8 0 ~ i a t i O ~  arid recornbimatiorm of a b m  and 

of 't)id atmosphere, a mew mth~dolm w a ~  needed, one based 
on th4 t ,  of ~ a ~ ~ r e m ~ t 6  found only i n  the realm of the 
physical experimemt. i s *  pnd r ~ ~ ~ a o s t ,  the newest 

discharge, ond electrical plasm0 were brought i n t o  play, 

2 mlacules, etc. Therefare, for resewoh 01% the uppeo. strata 

a<rhh-eE b physbcl Of th. high-VaQU\m, ga6OOuS 
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I n  order t o  understatxi a ocmplex physi~al picture of the 
upper atmosphere, the authors pointed oat that  5% i r  mcesserJr 
not oaly t o  compile new experimental data, but t o  engage i m  a 
more profound theoretical s t u e  of the processes tSSaEpiring in 
the plegur-type envlro-t, especiaIly on ohe b d s  of the 1 3 ~ ) ~  
braneh of theore tba l  p h y a i c 8 4 a a g n e ~ d ~ o ~ t 3 8 .  They hailed 
the a r t i i i d a l  sa teUte as ths m e t  prtdsing meam of 8$u- 
the upper ahnosphere. 

Fedorov, President of the Working &oup on Beckets sad 
%ieUites of the m e t  IGY C d t t e e ,  &aOed in ea a?A&cle b 
Imst a of 8 Jum 1958s -+E drt i  c al earth S8to l~ ta tS  will ini t ia l ly  cmpete md i n  the 
future, $0 considerable depee, replace tb observatioaa c&ed 
out by meteorologiod stations on earth. Lamehing a large 
automatioally fupctioning o b s e ~ ~ a t i o ~  sixition t e  the 0u-r Units 
of the atmosphere represents a neu method i n  geophyrrlics. Five 
or six such stations o d d  cover ma*r all o w  the earth. 
Observatioacl of cloud Bm-7 density could be oarrled out even 
now 
statioas b)lp earth.@ 

Wputnlks w i l l  forecaot world weather. 

a satell i te more effectively fhan by a l l  the weawr 

Feda-ov, 6151 3 O c b b a  1958, stabd, ~'slate~l i tes  dll i n  t h o  
~'U$WQ be used fer geophysical end meteorological 
obsematioms. 

V l a d l m t r  V. B ~ ~ O U I O V ,  Cbbmaa.of the ScrPieb IGY Nati0aSa.l  
Cmmltbe, on 15 1958, stated, WThere i s  no doubt at 
the launching of the new W e t  earth satellite (Sput4k 
will play an inmense ro l e  in increasing our knowledge ai t4e 
rrpper skata of the atamphere sad ef the f ie l& of c o d e  space 
nearest to our planst. As a result of %he observatioms carried 
out with the help of the third Sovlet satellite, our information 
will be great* increased rn to Bhe nature of the compoaitioa, 
r h e t a r e ,  and properties of the uppermoat h37ers of the  rtao8@Ora. 
Such iniormatioa is e x h m e l y  impor$jarat for the understanding of 
mamy proodsres taking place in the atmosphere, far the  improvamaat 
of methods of radio oonmuaicatlons, and for a howledge of 
Bonditioas w i t h  which interplanetary ships dll have %o oope.* 

u p p e r e h p e r e  geophysical pegrag and methods of research which 
stated, "The placement of s c i e n a i c  apparakaa om a saUl l I te !  
provides ua with on i d u a b l e  opportunity to conduct m0.surem~1m.b~ 
for a prolonged period af tima over varioas ~ , r ~ a s  of the globe. 

UA eombinatioa ai data obtained &ring lmne8tlgatiorss wlth 
rockets and satellites and also dth *e a id  of vOZIQU~ b&ecIb 

tbaf 

Prrpd. QPL 27 March 199 ,  carried an a r t i c l e  oa the  Saviet 
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-s a ambirr indicating &at part of the l ight  
reoeived from the 8- i s  reilected by a plaWbL( or sa te l l ib )  I 



' colnposition of the atmo hers, cloud c o w ,  tenqmrakrre, presuure~ 
and denS%v. 76, pp. & 3 67/ 

S h t d e l ' d  pohteb out, "At ttae pesent time, hi&- 
precision emrbgrapht. of lib continmats has covared 0- 7 
percent. of the land mrface of the earth. From an a r t i f i c l e l  
s a t e U t e ,  however, -it; will be rather readily p o s d b b  to 
map, by photomvey, 
t0 m d s e  map8 that haw become ob8oleta a s  a r e d %  o f  the 
chmges produced by the construci~ioa of a i r f ie lds ,  roads, 
dams,etc. . . 

Wmm a sa t e l l i t e  w g  at varioua al t i tudes U the rmw 
of several thousand kilon~ktrs, the entcire suriace oi the  earth  

almost inoccesslble l ece l i t i e s  and 

could b e photographed in full daylight, in less  %am 24 . .. 
hOWS* 

aIt is true that large area8 Will plways be cwered by 
cloud8, bu0 iP this case the phQtographic 8 W V q  can be made ' 

by me- of imisible infrared rays a8 well as by neBpd 
radar ill8%dlatiOB8 

Shter ie l 'd ,  in continuirrg, loelations the use of earth - 
s a t e U t e s  far g e ~ h t i e  trianguh tiom, espettially ~pasureaoat 
of dlstancesbebreer contineatsj detedklon of grad* anQpaliea 
(deviations of the value of graviw from ohe normal) eoarPecBed 
with the z~onuniform s%ructure of tbe oartht8 m s C j  mad 
debrmination @f tihe SMCC degree ;si &e earth's o b l a b w ~ 8 .  
76, PP. .358-36Q/ 

He sh ted ,  Wlaciologissts, f o r  example, hope mat observa~ons  
iron an artificial s a t d l i t e  will C O ~ ~ ~ I B  the hypooheala *at 
the ear th 's  c l b p l a  is  gradually becoming ndlder and $hat, h 
this'coanectim, the gee cover of QUT planet i s  gradually 
thawiag.w 76, P. 361/ 

On *e eubject of oceanography, Shtemfel'd wrote, 
wdthough polar aviation is  mrSrimg constant obsematdoRs of 
the movement  of the f loat ing I c e  In the Arctic seas and 
oceans, . . . meh ObSe~%ttiOlPS will be considerably mom 
eff ic ient  f r a n  a r t i f i c i a l  sa te l l i t es .  The instiruments 
instal led QA them will w a r n  leaagators of Ice packs. dll 
iceberg8 of more or less extensive proportions will be 'traced' 
and will no longer cause shlprreclts by collision . . . 

EL Yatsuaskiy, ia  a 1957 paper, Wn the Iaflnenoe e t  
Geophysical Factors en ch8 Motion of' a Satell i te,p mntdmmd 
factors swh as air resistance, the U f e r e n c e  in the field of 

76, P. 361 
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4 *'G&W. of the rpheroid earth frcm the central field, and the 
"&fference of -&e t h e  field of gravlty fkom the f i e l d  of the .-* spheroid, His paper presented an eatlmation of the 
p 8 O d  porrible socuracy with whlch the influeme o i  
'mrnh!dOd, faCbar8 011 tho laortion ab the 8 8 t O u t O  c8n be  

Soviet n f f i c l a l a  and adetntiste have mads very few UteterPents 
rslatfng Do the laill- obj ectA.~es of their *ace rearearch md 
development prs~am.  '\ 
wnally quote and ceamaent on sta%e~nents by citirtene e f  U e s w n  
countries. These articles..are almy8 liberally interspsrsed with 
the usual Cormaunisf apeace* propaganda. 

%%e S d e t  articles which do Inentic& mtlltarry objeC%ircrs 

A. A. Shternfel' d, for exmnple, i n  1958 qacbtes W e r a s r  Van 
Braon as popesing artificial earth satdl l tes  far aerial 
reconaals~ancs and far the b d i n g  0f enemy objeclbfvee with 
extraordinary accuracy. 'Ihs instan% ef ejection of the missile 
fiamr a eatemte d d  be a.lcalated In advanee and the missile 
would be M d e d  CO its target fran opticil  
@ t ~  the aatelllto. 3 h t d o l ' d  states U t  adherent8 .of, *e we 
QT arciiicial satellites pa bomb ccuTIers should bear in mind 
that saoh sate3.l.h~ aI-8 v q  dSfPicrult t o  build and #uCh easier 

radar td08G4Jp~8 

t o  shoo% down, 76, PP. 385 -3881 

war Gsaeral 0. I. Pok0VskG, o weapons acpirt, in hi8 PrtiCle 
"The Bole of Scienoe and Technolagg in rJodsrn War," pbbUsBed in' 
1957, wrote as follows, m l b 6 3  beoalopm8nt . . ha8 also l e d  to  
artificial earth satell ites.  These sat ell it.^, together with 
thdr scientiiic value, also have PcLlltw signifiaance. F'repp 
them it is posaible t o  QbaerPe the 8ppanentsf %efii$QX'Y and t o  
throw a t d c  bonbs an that territ0l.g. uo/ 

-la&- 
. .  



Regarding the uie of satellites as reconnaissance vehicles, 

under the btronomical Council ai the Academy of hiences,  USSB, 
stated i n  1958, "It is theoretically pes s ibb~  t o  oreate inarobfle 
satellites of the earth. 
high and the speed over 10,OOO feet per second. 
possible t o  conduct constant observation of o m  planet if three 
(satellites) were positioned in spaee. 111/ 

The Secretary of the Hungarian Space R.avel C&sslon 
s e d  on 7 Aag~sr 1958 that he had been t o l d  
sc ien t i s t  that the U5St plena three new satelllties, one of 
which would carry a television 6 r d t t e r  to report on t h e  
-face of tho earth, Including cloud fomaUons. 

Professor N l k O u  Barabaahev, wm Of the PlPnets C d 8 S i O n  

orbit  would be ever 22,000 mile8 
It would be 

a leading & d e %  

fn the 6 November 1957 editdon of -, of f i c i a l  
naval pirbl.icatlon, Professor V. V e  Dobronravov c€l8cusses 

the techniques oi determining the position of a h i p  by means 
o f  radio bearings Oabn 051 an artificial earth satellite. In 
the 21 Dece&er 1957 issue of the apere publication, Sovlet 
Naval csnsnander 1. Rrmsnov discusms the  pracOical operaGiena1 
aapecw ai the problem. 

4 pass Hescow broadcas8 of 18 October 1957 atatep\a 
nArtifit&il earbh setelUtes can ierve as a s t r o n d c  bbecone, 
writes todsy's Seviet Fleet. They Vu1 help NavigaCors ' 
debmd.ne the loeation @f -5r 8hips -with great precision 
and inaura Qpendable rmvi atLon at  mao in the stratosphere, 
and i n  the ien8phere.m & 

s t  0hina.- on 18 l 4 q  1958 reparted that 
Cemm-sD - a i s  about t o  enter the apace race and may 
lamoh a satallite 'in the near fu$ure!.# The Soviet 
publicatdon cleimbd Wt it wat~ quotbg Kim M@-jc+s Presidena 
of %e Chinese &a- of QCie~~)es. Eue reportedly eaiG 

most advanced science and b c 4 a d o g y  80 that China may launch 
her o m  Sputnik in the nearest fatUrs.@ 208/ 

&I Anariaau-Oraimd Chinast ,  scientist who spent f ive  IPotlthpI 
In CaaPaunist China i d , d  m 3 Nommber 1958 tha% 8he c0nrmuniS* 
regiae vas wgrldng on projects t e  p u t a  sa te l l ib  in to  orblb and 
shoot a rocket to  the moon. Accor@lng t e  the sbserver, the 
C@nnn&St8 have brought back the besO Chinese scientists from . 
abroad, nos43 of them from &gland and fhs United States. He 
reported that technical asaistance and equipment had come f h m  

mll8Se 8 C h l k i B t 8  SeiOWfy 80U-g th6 %viet U a W l ' S  

- & A -  
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:a hwi thnt SQIW eauirrare'nt had been %uuggled i n  from the. 

Albania.-Naae avallabls. ' 
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Csechoslovalda.--Nauka i zhisnl, nQScoy, i n  Qctober 1958, 
carried an ar t ic le  by 2. N@Vak, ch8i man of the  Coechoslovakieh 
Conrmittge for the my, 8tating that 16 8 t a ~ o n a  rcattered 
throughout .tihe courrtrg %re now observing Sputnik 111." The 
u t i d e  et.0ed that photegrapkic observations of the sotel l i ts 
had beon takem and +at geedetiic infamation had been obtained. 

Th4 eff idal  Csechoslevakian program $or the fQp 8tabd  
%a% two or three stations fw  visual ebsemt ion  of a r k l f i e i d  
earth satel l%tes  and menibring ef radis  8i&s from S a t e U b r  
were plumed as of 1957. 

Accm- t o  a Hungarian murce of 17 October 1957, a n m  
tiypie @f radar was installt3d a t  the Ondrejw o b s e r ~ a b r y  In 
Czechsslovakla which a e  possible the obse rva~on  cif metBB2.8. 

Frantise<-,fdnk and h d e k  Neusil &e the authws of, +book, 
&eke$ Flbzh+38 and b e  r Atao81hero  Besearch, published by 
Csechsalovakian h a w  of Sclence6 in 3957, which, aeng other 
subjecds, donsidars a r t i f i c i a l  earth satellib8. 200/ 

.Workers of the Pe@plels Obsarvabeky In  heam fo4tmed the 
radis signals sf spt&Uc I a8 did those i n  the Physics InS%itute 
of the Pedagogic College in Wesev in October 1957, according t o  
press re per^ ~JJ 

af fihe Peoples Obuarratoqr, Bmo,  were tracking sputnik 2, 
eaomd.lng t o  a press re#=* ef October 1957. 

The radar a t  %he ebrerratoryat  hdrejov, designed to t rack 
metews by manu ef i ts  dfrecltional antennao began r e c e i q  . 
8ignal8 frea Spubik I, according h a Prague repork sf 8 Ootober 
1957. The arkLClo #.bated Uaat fhis was Pbe only radar ef its 
type i n c e n t r a l  mope. 

Affer SpuMk I: waet latmched, the astranolakcal ebsermttery 
on Lake Skolripts ahwed that it waa able t e  contribute m m e  i h n  
was'expocbd, accmding t o  a Prague report,, The resalts o f  OB0 
Satel l ih obdervations were so valuable that members of the 
observah-y were M O e d  00 Moscort tg work in d o s e  osspera.klsn 
dth SOIdet scientWd~> not only in ebsecving the  sa t e l l i t e ,  but 
alae bn spaldng ca lca la t ior~~.  The sbsorvatory had more than 50 
photographs ef satelUtes and had made more than 150 ~~asurements 

Wwkare~ Of the btzoaomical Institute of Bme Urdversiw and- 

Up tQ 9 Febnrpry 19570 129/ 



R e t e  &oar an inspectisn ef ebservakn etatioM, b d O %  
~ofsssor hbmararla f r a m  the crimean Bstrephysical ob8erVatwy 
uae reported on .12 Februerg 3.99 OII. being greatly impreerred by 
both the-technical facilities and the quality of the .OIR ~erearch 
work under -the satellite ~bservation program. Professor Herst 
philipps, Secretary si the GIB lpatienal C d t t e e  fer tihe IOY, 
stressed the need for coeperatlsn w i t h  S d e t  scientirts. 
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-Sate l l i te  tracking i n  Hungary was argaaiaed b~ the 
Lnces observatory and other groups, occordiag to a 

Budapest repart of 3 A p - i l  1958. 
both optically and by radio. yz/ 

The Hungarian prsee reported that in %c&er 1957 the 
folla#ing lectmes were scheduled %o be delivered a t  the newly 
aplganized Hungarian Aeronautical Society far Youths "Path6 in 
Qpacem, by Gyorgg Eolinj Kbtroduotlon t e  Eocket &gbaa%ngw 
by Zoltpn Fulop; and Wan in Spacem, by Ik. Bnll Qalle. & 

Forty small  size m-1 type laleacopem, dth an l l - d s p o  
range, laode i n  the Sovlet Union, will be qaed by Hungarian 
traaking statim8 engaged i n  observing ar t i f ic ia l .  8 8 t e U ~ 8 ,  
accor.ding to a Hungarian sgurce af 22 January 1958. 

in the aoonetruction of rockets, U e  $t.tauent i s  made, . 
ln8ensitlve t o  oxygen. Sime it is more costly than gold, It 
is used oafy t u  coat Che rocket no8e.q 205/ 

The satellites Bce being traaked 

;fa a Budapest r r t i c h  dealing w i t h  special materialo used 

the p O h t  O f  3170 c, 1% is  d J R O 8 t  

Jozsef Sinka, secretaxy o f  a ccslllsittee on spnce travel, i n  
821 interview recurded by the Hrmgarian -883 stated in  March 
1958 that Eungary oould not send I& a s a t e l l i t e  beoatme of t h e  
prohibitive experno md the f ac t  that  there wo8 no appropriate 
t0Stbg grounds avdlable in the thickly populated mea of 

. 
CentralEarOpe. 209/ - 

Poland.--A Polish perioQcal reportied i n  Jan- 1958 that 
a reo-eting of 
Aatronautica gave meairl attention t o  arenmt hp'Bnninsar V. 

Pollah Soaiety of Bocket Englnoerlq and 

ceieatial bodies, p u m t o i d s J  as a r t i f i c i a l  earth sate l l l te  apace 
st&tfons. 
Hems, discovered i n  1937. I!& 

A Poljsh broadcast of 22 October 1957 stated, "The I;astitOte 
of Basic Problem of Techology of the Polish b a d m y  af Scieme8 
w i l l  r e t  up independent ir~otope a d  estronautical remarch 
centers. The astronautics research canter w i l l  deal wlth the 
problem of comala fUghLW 

plans t o  build an a r t i f i c i a l  earth sa te l l i t e ,  apcorQng t o  a 
statemeat of E. Zrwankievics, Presicbnt of t h e  Polish 
btxonauticd s0Ciety.n I&/ 

'phe speekers qmntloned possible use of the planetold 

A report of b June 1957 I s  quoted aa follows, Voland also 



PoU8h D3Y official8 reported on 10 October 1957 that 
preparortions were In progress in their country fm visual md 
r e d o  obearvattona OP artificial eerth s a t e l ~ t e s .  

o f  the Polieh Peoples' Republic are a l l o t t i n g  significant attention 
t o  work on the oreation of rockets f o r  neteorologioal and 0th- 

Accozlding t o  a Soviet repart of 13 lbmraber 1958, rolfmtista 
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