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PREFACE -

The objectives of the Soviet space research program have
been obscured by frequent and variant Soviet statements, often
by responsible officials. Nevertheless, the immediate and long-
range objectives can be determined to a considerable degree by
a review and evaluation of Soviet statements and activities re-
lating to principal astronautical goals, the purposes of current
space projects, and the political, military, and scientific aims

"of the USSR. In considering Soviet statements, the greatest
welght must be given to those by officials and scientists who are
in a position to know Soviet plans and who have proved to be
fairly reliable spokesmen in the past.

This monograph is based on information available to 15
May 1959 and is 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 significant Sovlet space
research capabilities and will be published last.

Monographs on the Soviet Space Research Program

I Estimate 1950-74 VII Telemetry, Communica--
tions, and Reconnais-

II Objectives sance Instrumentation

Il Organization, Planning, Vil g::und Support Faclll-
and Control IX Space Medicine
IV Space Vehicles : X Space Biology and
P ¢ | Astrobiology

V Propulsion System XI Astronomical Aspects
, : XII Current Status of Prog-
VI Guidance and Control . ress
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THE SOVIET SPACE RESEARCH PROGRAM

~

MONOGRAPH I

OBJECTIVES

SUMMARY AND CONCLUSIONS.

The Soviets are fully 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. At
this stage of their conquest of space, they

i _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
necéssary 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 use of Soviet accomplishments
for political propaganda purposes, especially
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

military communications, electronic countér-
measures, navigation, and reconnaissance.

The early Soviet space efforts, particularly
Sputniks II and III, demonstrated a strong
Soviet desire to advance basic science and to
increase knowledge of the earth, the solar
system, and the universe.
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 sclen-

tific 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 communications; 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 USSR 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 prob-
lems; (c) protection against radiation' haz-
ards; and (d) space environment research.
For both manned and unmanned controlled
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 sources of power; (c) lunar
and interplanetary probes, with Venus and
Mars as the most probable early planetary

objectives; and (d) artificial satellites for sci-

entific, communications, and reconnaissance
purposes. The Soviets have indicated that
some of their current projects will lead even-
tually to the establishment of multi-purpose

stations in spacé and on the moon and
planets.

The Soviets 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.

DISCUSSION

INTRODUCTION

Events leading directly to the Soviet
launching of Sputniks I, II, and III and the
Lunik/Mechta rocket are generally known.
Much less known, however, is the history of
astroniautics in Russia, which dates from the
end of the nineteenth century, when I V.
Mescherskiy investigated theoretically the
dynamics of bodies of variable mass and K. E.
Tsiolkovskiy began his work on the principles
of rocket flight.!? Although Tsiolkovskiy is
usually credited by the Soviets as being the

~founder of scientific astronautics, several of

his contemporaries also made fundamental
contributions?® In 1929, Ya. I. Perel'man,
I. P. Fortikov, and other followers of Tsiol-
kovskiy founded a rocket 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. Merku-
lov, Yu. A, Pobedonostsev, and M. K. Ti-
khonravov.

The Soviet Government is reported to have

- organized a rocket research program in 1934,

only five years after Germany had done so.®

The Soviets have supported an aggressive
rocket research policy since 1945. They ap-
propriated most of the German rocket fac-
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 effort 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 a
stratoplane to the moon, [and] to create an
artificial satellite of the earth. .. .””"

Soviet interest in space flight 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 years be-
ginning with 1957 The name of the first

winner 6f the award was withheld, probably
for security reasons. -
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An Astronautics Section of the V. P.
Chkalov Central Aeroclub of the USSR was
organized early in 1954. Its stated objective
was “to facilitate the regulation of cosmic
flights for peaceful purposes.” Its charter
members included chairman N, A. Varvarov,

V. V. Dobronravov, I. A, Merkulov, A. D. Ser-

yapin, K. P. Stanyukovich, Yu S. Khlebtse-

vich, and International Astronautics Prize

Winner A. A. Shternfel’d.?

- In April 1055, the Soviets announced the
formation 6f the Interagency Commission for
Interplanetary Communications (ICIC) com-
posed of outstanding Soviet scientists and
engineers. L. I. Sedov, a leading hydrody-
namicist, was named chairman, and M. K.
Tikhonravov, who as early as 1934 designed
and successfully launched liquid-propellant
atmospheric research rockets, was appointed
vice chairman. One of the first tfasks
assigned to the group was the creation
of an “automatic laboratory for scientific re-
search’ in cosmic space” (an artificial earth
satellite) as the “first step in solving the prob-
lems of interplanetary travel.” The work in
the fleld of astronautics is on a national scale,
The ICIC acts as a coordinating committee
to direct the activities of the various insti-
tutes.ro

The U.S. announcement of 29 July 1955
that it intended fo launch an earth satellite
during the International Geophysical Year
(1957-58) led to much speculation concern-
Ing Soviet capabilities and plans in this field,
but the Soviets refused to disclose their in-

- tentions at that time. A short tinie 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-
lite, possibly larger than that of the United
States, to be launched in the “compa.ratlvely
near future,” 1

An active Soviet satellite program was con-
firmed on 11 September 1956 by Academician
L. P. Bardin, chairman of the IGY National

.- Committee of the USSR, during a meeting of
the Comite Special de VAnnes Geophysical.

Internationale (CSAGI) in Barcelona, Spain.
Bardin stated that the USSR intended to

launch a satellite for upper atmospheric re-

search during the IGY, but he declined to
outline the Soviet program or to disclose fur-
ther details.'?

In 1956, the Academy of Sciences, USSR,
applied for membership in the International
Astronautical Federation (IAF) and was ac-
cepted during the Seventh International As-
tronautical Congress in Rome in September
of that year. The Soviet’s Ione 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 1956, 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 on
Rockets and Guided Missiles in Paris. Papers .
presented by S. M. Poloskov and B. A, Mirtoy
revealed some unique 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-
formation, various articles appeared in Soviet .
newspapers and scientific journals supplying
additional information on the Soviet rocket
effort, Among the significant items was the
Soviet admission that rocket studies of the
atmosphere had been conducted since about
19471415 '

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 IGY
headquarters (CSAGI), Brussels. The pro-
gram indicated that the Soviets would fire
125 meteorological- research rockets from
three different geographical zones and would
place into orbit an unspecified number of arti-
ficlal earth satellites. ¢

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, Nesmeyanov stated,
“Soon, literally within the next months, our

~CONFIDENTIAL 3
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planet will acquire another satellite. . .. The
technical difficulties that stood in the way of
the solution of this grandiose task have been
overcome by our scientists.” 13 Other indica-
tions of an impending satellite launching in-
cluded announcements in Soviet astronomical
and radio journals giving instructions on
methods of observing satellifes and receiving
their transmissions.!*# These indications
were available to few people in Western
countries.

On 27 Aug-u.st 1957, the Soviet press carried
announcements that successful tests of an
intercontinental ballistic missile had been
carried out “in conformity with the plan of

scientific research work in the USSR.”%"

Then came the successful orbiting of Sputnik
I on 4 October 1957, followed by Sputnik II
on 3 November 1957, and Sputnik III on 15

May 1958. These launchings introduced the

new space age and impressed the world with
Soviet scientific and military accomplish-
ments, thereby scoring a major propaganda
and psychological triumph. Sputnik III in
particular has been evaluated as a major sci-
entific accomplishment.??

The next important Soviet step in the space
research fleld was the launching of the so-
called cosmic rocket on 2 January 1959. There
is 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- .

nificance ‘of the. unofficial name “Lunik,”*
the scientific experiments planned, and the
marker carried for the purpose of leaving evi-

“dence of the first rocket to impact on the

moon.2-%¥ 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 “Mechta.” **

it as the first cosmic rocket, the first artificial
planet, and the first solar rocket. In spite of

"Lunik” is & colned word, a play on the word
ss% , meaning a little moon or & mocn satellite,
Soviets also referred to the rocket a8 “lunalet”
(moonship or moonflight)

** “Mechta” means an unattainable dream.

Thereafter they referred to

failure to achieve its lunar mission, the rocket
demonstrated that the Soviets were making
progress in their space flight program.

PRINCIPAL ASTRONAUTICAL OBJECTIVES
Manned Interplanetary Flight

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

tive.3>2* Controlled flight in vehicles capable

of returning to earth is implied in the ICIC
statement.

Unmanned Controlled Yehicles

A number of leading astronautics experts,
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
difficulties — 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 exploration. A. G.
Karpenko,®! V. I. Krassovskiy,*® and Yu. S.
Khlebtsevich 5 % have advocated the use of
vehicles of this type. The Institute of Auto-
matics and Telemechanics, of the Academy
of Scliences, USSR, reportedly is working on
associated problems.’s

Interstellar Flight

Responsible Soviet sclentists have not en-

couraged the bellef that flight beyond the
solar system into interstellar space is attain-
able in the foreseeable future. Typiceal of the

statements relating to this problem is that by.
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V. V. Dobronravov, who said, “Some scientists
are even thinking of space ships which will
take man to.other stars of the galaxy. But
this is something for a more distant future.” %

_CURRENT SPACE PROJECT OBJECTIVES

Responsible Soviet authorities recognize
that their principal astronautical goals can
only be attained through a series of develop-
ments, each being an important achievement -
in itself and contributing in a cuwmulative
manner over & number of years to the ulti-
mate objectives—manned and unmanned
flight by means of controlled space vehicles.
320 Qoviet 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.

Recovery Problem

A practical solution to the problem of re-
covering satellites and other space vehicles is
regarded as a prerequisite to sending humans
into space, according to A. N. Nesmeyanov,
L. 1. 8edov, and other leading figures. Sev-
eral have -openly admitted that the USSR is
working on a recoverable satellite or a recov-
erable capsule or glider from a satellite,3¢ 30 88
4 Other similar indicated objectives may in-
clude landings by winged, powered vehicles of
the boost-glide type. Retardation by utilizing
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 possible that the first
problem will be that of producing so-called

. guided or recoverable satellites.” 3741 4 Solu-

tion of the vehicle recovery and reentry prob-
lems will result in the return of animals and
later humans-from experimental space flights.

Navigation, Communications, Guidaxice, Con-
trol, Tracking, Data Handling, and Cal-
culations

Yu. S. Khiebtsevitch 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 space program include V.
Dobronravov,** I. Kucherov,* L. Yanitskiy,*®
and Q. V. Petrovich. «

A Soviet broadcast of 6 May 1958 stated,

_"‘The creation of intercontinental ballistic

missiles and the launching of the Soviet arti-
ficial earth satellites were made possible to a
significant degree by the admirable achieve-
ments of our radio-electronics. Applying
radio-electronic methods evolved by Soviet
scientists, it became possible to launch the
satellites with exceptional accuracy on previ-
ously calculated orbits.” ¢

Published orbital calculations and demon-
strated ability to compute rapidly the ephe-
merides of artificial earth satellites indicate
the existence of a Soviet objective of 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,

'Propellants and Sources of Power

The Soviets have made many statements
indicating a long-standing 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 Sputniks.®>*® Cur-
rent Soviet propulsion systems appear to uti-
1lize chemical systems based upon conventional
Hquid bi-propellants. Higher-energy fuel
combinations will be required for launching
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 attention.
Statements by K. P. Stanyukovich, V. G.
Fesenkov, and others indicate high inferest
in nuclear propulsion.®® 85118 Plans to
develop free-radical fuels and ion, photon,
and other so-called exotic propulsion systems
are undoubtedly being considered as part of
a long-range research program.>%7¢ QOther

—CONFIDENTIAL— ‘ 5
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methods, such as utilization of atmospheric .

energy ‘and fields of force in space, appear to
be of only secondary interest at present and
probably can be classed as long-term objec-
tives,oe 50 85

Bio-Medical Problems °

Current Soviet statements, their prolonged
tests of life-sustaining systems under space
equivalent conditions, their animal recovery
experiments from vertical rocket flights, and
the orbital experiment with a dog in Sputnik
I1, all indicate the wide scope and seriousness
of the bio-medical space research effort in the
USSR.%* 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. Seryakin who, after point-
ing out that much detailed study of the effects
of space flight on man was necessary, stated,

.“One thing is certain: Soviet medicine, in co-

operation with Soviet technology, will ensure
safe conditions for man’s life on a cosmic
ghip . . »reus

Soviet 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 dioxide-oxygen exchange
system.®* In addition, it should be assumed
that they are studying the possibilities of use
of the same or similar organisms as the active
agents in waste disposal systems. In the per-
fect closed biological system all of the waste
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 & 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.®* Ifcan

- be assumed that Soviet interest in astrobi-

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 has
been expressed by I. 8. Balakhovskiy, V. B.
Malkin, V. V. Rozenblat, Ye. Yugove (Yugov),
A. Serov, and others.t-e 7 Ye K. Federov
stated in a press conference in Moscow on 16
May 1958 that Soviet space research with live
animals will continue.™

Space Environment Research

In addition to lunar and planetary 'investi-
gations, the Soviets plan to conduct further
studies of the nature and processes of the
space environment, mostly in the area of
astronomical and geophysical research, in
support of the space program. This objective
has been clearly defined by Soviet statements
and by the rocket and satellite program to
date.73-18

A more complete understan&lng of 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 magnetic and gravita-
tional fields, 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 space
program.™ ™ 3-37 With the U.S. discovery of
the Van Allen belts, the radiation problem
has becorne important in the attainment of
manned space flight. Much work remains to
be done in understanding the processes in-'
volved, the spacial boundaries, and variations
in intensity and extent as well as in deter-
mining means of protection or avoidance of
the belts.
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. Prominent scientists who have discussed
the environmental aspects of the Soviet space
program include V. V. Mikhenevich,” B. A.
Mirtov,2* 8. N. Vernov, V. L. Ginsburg, L. V.
Kurnosova,™ V. V. Belousov,” Ye. K. Fedorov,

@. A. Skuridin,*1¢ D, Y. Martynov,® V,
.Fedynskiy,** Boris Kukarkin® and V. G.

Fesenkov.*®

Radiation Shielding

L. 1. Sedov and others have mentioned the
protection of life against radiation hazards
as another important problem to be solved.?¢
Shielding and associated weight problems are
probably being investigated as the results of
space environmental and bio-medical research
are analyzed. '

Lunar and Interpl#netary Probes

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 stated in March 1959
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 artificial moon satellite; landing of

" scientific equipment on the moon’s surface;

and the landing of a manned rocket on the
moon, possibly two manned rockets to insure
safe return to the earth. He stated that a
manned circumlunar flight will precede a
manned earth-to-moon flight 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 com-

ments indicated that exploratory trips, ap-
" 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 accomplished before the cur-

rent Seven-Year Plan ends®¢ Nesmeyanov’s
statement is believed to refer to the use of
unmanned instrumented satellites or probes.

Many other reputable Soviets have indi-
cated plans to explore the moon and planets,
including Yu. S. 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 stages:
(1) impact with scientific and reconnaissance
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 & 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-
control.310

~ Other well-known Soviet scientists who have
indicated plans for lunar and interplanetary
flights include V. V. Dobronravov ¢ Ye. K.
Fedorov,8® A. A. Blagonravov,” % Nikolai
Varvarov,”? L. I. Sedov,* % % V, Kaznevsky,®
and V. G. Fesenkov.®* In October 1958, L. I
Sedov predicted unmanned space flights to
the Moon, Venus, and Mars “in the nearest
future.” %

Artificial Satellites
There are numerous indications that the

Soviets are engaged in a program to launch °

a series of artificial earth satellites for scien-
tific, reconnaissance, communications, and
other purposes. These include statements by
A. N. Nesmeyanov,!”® V., V., Dobronravov,” S.
Katayev,”® and others.® % In March 1959,
@. V. Petrovich stated that Soviet space re-
search Is concentrated into three principal
areas, one being the creation of a number of
artificial earth satellites “of different tonnage
and purpose.” He continued, “First among
these in & 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, necessary for this purpose. . . . Further
development in this area will bring about

—-CONFIDENTHAR 7
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richly equipped observer satellites, real sta-
tions outside the earth, cosmic laboratories
and observatories. In time, these stations
will fill additional functions connected with
servicing the interplanetary flights of cosmic
rockets.” 10t

Solar satellites, lunar satellites, and earth-
moon satellites 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’™ A, N, Nesmeyanov on 3
October 1958, speaking of a long-term pro-
gram, mentioned the establishment of a large
“cosmic” station which would serve as an in-
termediary station in space travel.10s 178

OVERALL NATIONAL OBJECTIVES

It is accepted as axiomatic that the Soviets
engage in a space program because they ex-
pect to advance their national objectives,
especially those of a political, military, and
scientific nature. If this were not so, they
would not expend the effort which they are
putting into the space program. 8ince there
are still many unknowns in space research,
the Soviets will undoubtedly find it necessary
to reexamine the various phases and time
scales of their space program from 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 fleld and will at-
tempt to exploit each development to the
utmost.

Wolitical Objectives

Whether by advance-plan or not, the So-
wiets 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 capabilities of the USSR

as implied by accomplishments in the rocket
and satellite fleld.

The launchings of Sputniks I, II, 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 Communist
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
first 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 scientific technology
since the October revolution 40 years ago has
clearly demonstrated that this soclalist
country is the most advanced in the world.
The Soviet success may be attributed to the
correct leadership of the Communist Party
and the superior nature of the socialist sys-
tem.” 103

Following the same evenf, 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.” 104

In November 1957, following the launching
of Sputnik II, A. N. Nesmeyanov made a char-
acteristic statement, “A second Soviet satel-
lite has been launched into infinite space.
The second satellite is carrying more than
half a ton of scientific 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 first, and a second
satellite which is more perfect as far as its

scientific equipment is concerned, shows that -

we have really entered the era of the explora-
tion of cosmic space, that we are really rap-
idly progressing toward interplanetary com-
munications. The whole world sees that the
launching of the second satellite is not just
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; _a plece of luck, but the fruit of & great prep-
- aration of mature thinking, and of the per-
" fect technology of the Soviet Union.” 108

Y  On 18 May 19858, after the launching of

Sputnik III, & Pravda editorial stated, “It is
" with admiration that the entire world speaks
'of the third Soviet artificial earth satellite.
. Its successful launching is & new and vivid
tesumony to constant technical progress; it
£ is the result of the outstanding success of
; science in our country.” The article quoted

. Khrushchev as saying, ‘“These successes are
| explained by the character of the socialist
. order which creates the most favorable condi-
! tions for uninterrupted progress in the cul-
2 ture of the entire population, for the growth
. of scientific cadres, and for the development

" of scientific and technical thought.” 106
Jlogy - ’

Following the firing of the Lunik/Mechta
: probe, Soviet Defense Minister Rodion
. Malinovskiy stated in & speech on 3 Feb-
ruary -1959, “ .. intercontinental ballistic
“rockets . . . ca.nnot 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
the first rocket of this kind has experimentally
risen into the cosmos and is now proudly
carrying the Soviet pennant around the sun.
What other proof is needed of the rocket
might of the Soviet power?” 197

Although all available evidence shows other-
. 'wise, prominent Soviet scientists have also
. claimed that the USSR was the first to dis-
cover the belts of radiation now known as the
Van Allen belts, after the principal U.S. in-
vestigator.1® This phenomenon is the most
important recent geophysical discovery relat-
ing to astronautics, and the Soviets undoubt-
edly would like to assume credit for it.

According to some reports, current Soviet
Space projects include the development of
communications satellites which would solve

‘the problem of simultaneous broadcasting of .

television programs throughout the world 1%
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 Objectives

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

such purposes.
Soviet officials have made very few state-

ments relating to the military objectives of

their space research and development pro-
gram. The Soviet articles which do mention
military objectives usually quote and com-
ment on statements by citizens of Western
countries. These Soviet articles are always
liberally interspersed with the usual Commu-
nist “peace” propaganda,.?s ™ 885 -8s8

Military uses of satellites were considered
by Major General G. I. Pokrovskly in his arti-
cle “The Role of Science and Technology in
Modern War,” published in 1957. He wrote,
“The development . . . has also led to artifl-
cial earth satellites. These satellites, to-
gether with their scientific value, also have
military significance. From them it is pos-
sible to observe the opponents’ territory and
to throw atomic bombs on that territory.” 1%

@. V. Petrovich, commenting on the Soviet
Lunik/Mechta rocket, stated, “A powerful im-
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 tons, or to deliver
loads of even greater weight to any point on
the earth’s surface . . .” Petrovich spoke of
“satellites which will provide constant obser-
vation over the whole surface of the earth
and the air surrounding. it” as being among
the first of the Soviet objectives. According
to him, these satellites will be equipped with
both optical and television equipment. Petro-
vich does not mention the obvious military
applicability of these reconnaissance satel-
utes 101

These and other Soviet statements indicate
that reconnaissance satellites are being de-
veloped in the USSR.110111 Eventual refine-
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ment of these techniques can be expected to
permit surveillance of naval movements, air-
flelds, military equipment, nuclear and mis-
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 firm conviction that the use of in-
strumented satellites for detecting very high
altitude nuclear detonations was both feasible
and desirable.!1*

It is possible that some of the present So-
viet emphasis ‘on recovery of satellites or cap-
sules 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 long-range
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 transmission or relay to
headquarters, or land, sea, air, 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 useful for. military

' pllrposes 46 96-100

Scientific Objectives

Space research affords new and unique op-
portunities for scientific 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 fleld of astronomy, immediate Soviet
objectives include greatly improved observa-
tions of the solar system by means of instru-
mented satellites and probes. A. N. Nes-
meyanov, in a speech presented on 1 Decem-

ber 1958 relating to the tasks of Soviet sci.
ence in the next seven-year plan, said, “The;
seven year plan for the development of sci.
ence devotes considerable attention to elab.
orating new means of astronomical investiga.
tions both with the aid of new powerful opti-
cal and radio-technical instruments and wi

the use of space rockets and artificial satel-
lites which make it possible to send instru.
ments beyond the earth’s atmosphere.” Com:

menting on the significance of astronomicalj .

research, Nesmeyanoy said,

noted that the very idea of controlled ther

monuclear reactions arose in’ studying
sources of energy of the sun and stars.
day astronomy investigates the nature o

conditions which still cannot be reproduced
in laboratories on earth (super-high pressures
and temperatures, super-powerful processes;
of energy emission, etc.).: Of great interes
for astrophysics is also the problem of thd
generation of cosmic particles whose energy

is millions of times greater than the energyl

of particles now obtained with the aid of
most powerful accelerators.” 1* Nesmeya
nov's remarks and those of other Soviet sci
entists not only indicate a purely scientifig
interest but hint at a Soviet objective to tap
new energy sources in space and to exploit
the natural resources of -the moon a

planets.5 62 s

Soviet astronomers, biologists, physicists} .

and geophysicists have expressed the inten
tion to conduct fundamental research
Spacef® 707680838 YV @G, Ginzburg, outstand
ing theoretician, has advocated the use of

space vehicles to obtain further verification]

of the general theory of relativity.”® Ye. E
Fedorov and others have suggested the nee
for experiments and new theoretical work in}
the physics of high vacuum, gaseous dis
charge, electrical plasma, magnetohydrody-
namics, low temperature physics, and other
flelds which space penefration will provide aﬂ
opportunity to investigate.” 8. M. Polosko

has reported Soviet plans for improved solm'
research.®

In the field of geophysics, Fedorov and G
A. Skuridin have outlined problems for in
vestigation which include an explanation
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ges in the intensity of the earth’s mag-
netic field, of various currents in the atmos-
phere, the nature of solar corpuscular emis-
slons, the role of ultraviolet and x-ray radia-
tion in the formation of the ionosphere, the
influence of cosmic rays on processes in the
high atmosphere, the study of the chemical
structure of the ionasphere, of the degree of
recombination of atoms and molecules in vari-
ous strata, and the frequency of collision
free electrons.® ' :

Fedorov has indicated that satellites will
be used for weather observations;® A. A,
Mikhaylov has indicated that geodetic obser-
vations will facilitate measurement of the
exact shape of the earth; 1'* A, A, Shternfel'd
has mentioned photosurvey and high precision
cartography and polar and sed-ice observa-
tions by means of satellites; ¢ ™ 35861 gnd
other research problems have been proposed.

17=79 118131

OBJECTIVES: RELATING TO SINO-BLOC
PARTICIPATION IN THE SPACE PROGRAM

Communist China

Statements from Communist China, includ-
ing reported declarations by EKuo Mo-jo,
President of the Academy of Sciences, indi-
cate an intent to launch research rockets and
artificial earth satellites.®* A typical state-
ment is one by Kuo, who was quoted in Pravda
in May 1858 as follows, “Chinese scientists
are seriously studying the Sovlet- Union’s
most advanced technology so that China may
launch her own Sputnik in the nearest fu-
ture.” 12 An expanding satellite tracking
program and increased activity in astronomy
and other flelds related to space research
have been noted in Communist China,123 134133

If successful in launching a satellite, the
Communist 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
satellite from the Chinese mainland is a pos-
sibility. '

The European Bloc

Most of the European Bloc nations have

' shown interest in astronautics and some. of

them, particularly East Germany, Czechoslo-
vakia, and Poland, possess capablilities of some
significance in supporting scientific and tech-
nical fields.!s6-146 148 The Bloc countries have
been of considerable assistance to the USSR
in satellite tracking, and some Bloc scientists
are known to have. been invited to the USSR
to assist in the space program,1%9-138 189 147
Soviet exploitation of German rocket design
and propulsion experts since World War II
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 territory.i4-51 Yet, Polish en-

thusiasts appear to- be going ahead with a

small rocket research program.¢ 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
" program. ) '

—CONFIDENTHAL o 11
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APPENDIX B

SINO-SOVIET BLOC STATEMENTS RELATING TO THE SPACE PROGRAM

FIEEIEN

L Soviet Stﬁtemontg i"of Astronautical Objectives

_wi - Manned Vehicles, Landings, and Recovery.--Dr. Yevgeni K. Fedorov,
-+ '+ Pirector of the Institute of Applied Geophysics, Academy of Sciences,
":. USSR, and a leading official in the Soviet IGY rocket and satellite
“- program, on 6 October 1957, shortly after the firing into arbit of
~ Sputnik I, wrote in Pravda that his country was working on the
". probleém of designing an artificial satellite able to return to

earth undamaged. 151/ '

-In February 1958, Fedorov is quoted as saying, "Soviet
"physiologists believe it is absolutely necessary to carry out much
. ‘more numerous and detailed, prolonged experiments with animals
 before sending a man into commic flight. 15 2/ The next day, he
said, "Despite the offers of many Soviet citizens, human beings
d will not be sent up in a rocket until a number of problems are
B - solved.™ 36/

.In May 1958, Fedorov again admitted that the subject of
retriéving a satellite was being studied in the USSR. He added,

%f "The question of the possibility of flights to the moon and of

- :‘ the launching of a satellite carrying a human being is closely
.~ connected with this problem.™ 153/

& : . ) '
" , .Vo V. Dobromravov, Chair of Theoretical Mechanics, Moscow

Higher Technical School, on a visit to Berlin in July 1958, is
quoted as follows, "It is quite possible that the first problem
will be that of producing so<called guided or recoverable
satellites, In such a case,...the satellite must be 'oriented'

_in relation to the earth; i.e., its axis must at al1 times maintain
in cosmic space the same position in relation to the earth... ‘
This satellite must hot rotate on its own axis. When it is at -
point A ﬁpogeo ».-the power can be turned on for a brief period, i
and the satellite will come closer to the earth. The propulsion -

power can also be used as breaking power..." -

. _'Another source quoted Professor Dobronravov, on 3 October
1958, as follows,"At the present stage, the most logical thing : :
-would be construction of satellites which can return to earth, :
Such satellites would make it possible to receive the results of
observations not only in radio signals but also recorded on tapes
and film, Important biological experiments could also be carried
out, Scientists would be able to send animals into outer.space,
knowing that they could come back safely."

, - 10 -
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. Professor Doboronravov continued with the statement that
Soviot scientists and englneers were capable of making a satellite
which would not burn up when entering the atmosphers or be damaged

" “from the shock of landing on a planet. Doboronravev noted that
“'. guch a retrievable satellite must have engines with a fuel reserve
"to help it approach the earth at the appointed time and to help-

break its speed when it enters the dense layers of the atmosphere :

'to protect it from burhing Pe

-

.The Moscow publication, "Kr Zvezda," 3 July-1958, -
dontains an article by P. Isakov, Ean%d_data of Biological Sciences

and Stalin Prize Winner, on the probléem of returning satellite
orews, He discussed two possible methods: returning the crew in
the satellite and returning the crew in a capsule only. - He said,

"WEf' the satellite can be slowed down to the desired speed, the

currently used methods of ejection can be employed.® He stated

that problems yet to be solved iricludeds  heat due to breaking,

‘the effect of heat on crew and equipment; the Gweffect of :

gogzleraﬁ.on, and the effect of rapid rotation on the crew's
odies, "

An NBC television program "Youth Wants to Know" shown in the

. United States on Sunday, 5 October 1958, consisted of an interview

with Proféssor A. A. Blagonravov which had been filmed in Moscow in

' July 1958, Asked whether a man-carrying satellite would be launched

in the "near future," Blagonravov replieds "Sooner or later most

probably we will be able to send up a man-carrying sputnik that will
be circling the earth. I can't say when that will be at present.” . 155/

«114 -
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- that, with the addition of a second stage, one could imagine that the
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. By 28 March 1958, Blagonravov seemed more assured. He is reported
to have stated that the Soviet Union was close to sending a man in a
rocket out into cosmic space and back. He said that the Soviet single-
stage rocket that went about 295 miles into space on 21 February 1958
pointed the way. Asserting that the rocket of more than one-and-a-
half tons landed precisely where scientists planned, Blagonravov said

time was quite near for solution of such a problem as cosmic flight
of a man in a rocket. 156/ )

A Tass press review, 16 May 1958, celebrating the launching of
Sputnik III,quotes Academician L. I, Sedov, a leading figure in
Soviet rocket activities: "The new sputnik...could easily carry a
man with a stock of food and supplementary equipment, However, such
an experiment would have been prematurs. Before it is attempted;
more ‘knowledge must be gaired about the conditions of man's
existence in cosmic space, and the basic problem of the return to
earth must be solved.”

Sedov, stated on 3 October 1958 that the standards of rocketry .
today are so high that automatic flying laboratories, manned earth !
satellites, and cosmic rocket ships should be regarded as distinctly
realistic prospects. He said that there are two main difficulties
in the realization of these projects, The first is protection of
living organisms against certain radiation during long f£lights in
cosmic -space, and the second is the problem of safe return. He
expressed the hope that these difficulties would not put off for

. long the conquest of cosmic space. 26/ , .

A Soviet scientific spokesman (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 to something more important than a moon probe,
Western scientists attending the Congress believed he referred to
a project to send a man into space. 1! .

In an interview with the U.S. publication Missiles and Rockets
during the 9th IAF Congress, professor K. F. Ogorodnikov, of the
University of Leningrad and one of the foremost astronomers in the
USSR, is reported to have said, "We are pushing the man-in-space
program hard. This is the big thing; we are making fine progress.
The re-entry problem has been solved." 27/ A :

'The magazine Sovetskaya Aviatsiya (Soviet Aviation), 1 December
1958, contains an article by Professor V. V. Alexandarov, a Soviet
scientist, disclosing that the USSR is working on a ®rocket plane™
that looks like .a combination of jet fighter and space ship, in
its campaign to be the first nation to achieve space flight by man,

-]12 A -
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Alexandrov said it would be built in the shape of a jet plane, but - i
with folding wings. It would blast off into space and then continue ;
"§ts £1ight in a trajectory "like an artillery shell."™ Thé wings

. would be folded against the plane for the flight in space.
Returning, ' the wings would be extended on reaching the earth's
. atmosphere, enabling the plane to slow down and glide back to its

‘base. 158/

~." . A broadcast by Radio Moscow, 15 April 1958, describes a talk"
.. . given by N. A. Varvarov, Chairman of the Astronautics Section of
af B . TOSAAF, in which he discusses two possible methods of recovering
¥ .. . a scientific package from a satellite: (1) return of the package
3 o only, or (2) use of a rocket plane type apparatus. He stated, -
xh B 7 "anned flight will only be possible when return can bé assured.”
. ® . 0‘_

A 5w

as
said

@t

2SR B £ by

, Joseph Sinka, Secretary of the Hungarian Space Travel ..
Committee, told newspapers on 7 August 1958 that he had learned
' . from a prominént Soviet scientist thdat the USSR plans three new
v . satellites, one of which would bring a test animal back to &
| -~ pre-selected area on the earth's surface. 159/

| - ‘Professor Pyshnov, writing in Soviet Aviation on 20 July

. : 1958, stated, "Soviet scientists are preparing to release a
glider from the upper layers of thé atmosphere having a speed

' of some kKilometers per second.” Pyshnov indicated that wings
can insure smooth and prolonged gliding for a cosmic rockst
_after entering the atmosphere. The glider, during the approach
to earth, will be subjected to so-called wave resistance which
he said was a more convenient means of braking than friction,
because a considerable part of the energy is thus transferred -
to the airmedium through a shock wave. The machine must be
stable, controlled, and protected from such phernomena as ¢. .
corkscrew and vibration, according to the professor. 160/

A U, S, citizen, an Officer of the International Astronautical
* Federation, after contacts with Soviet Bloc officials, said in
November 1958 that he doubted that Soviet missilémen are overly
i interested in shooting at the moon; instead, they are working on
' extremely high<thrust rocket engines in the multi-million pound
range and on carefully instrumented animal flights aimed at putting
a'man into orbit and bringing him back to earth, .16;/

PRI R TR LP S8 R 2%

r ' Professor A. C. B. Lovell, Director of Britain's radio-
' astronomy work at Jodrell Bank, University of Manchester, C
Cheshire, after a visit to Moscow, said on 29 August 1958 that he .
believes the Soviets are planning to send up a manned satellite. i

His belief was based upon "definite information® from several
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" Soviet astronomers. that the USSR had no :I.mediate intention of firing

a rocket to the moone 162/

V. I, Krasovskiy, Chief Scientist of the Institute of Physics
of the Atmosphere, Academy of Sciences, USSR, at the Ninth Annual -
Congress of the Internationgl Astronautical Federation,  Amsterdan,

© 25-30 August 1958, commented on the existing thinking in the USSR

on efforts to send a nan into space aboard a vehicle. In his
opinion it is unnecessary to use a manned space vehicle since
contemporary science can provide a space vehicle with excellent .
instrumentation. He specifically memtioned the excellent results
obtained through use of television, and emphasized that the
ummanned space vehicle, properly instrumented, can accomplish

the desired results. 32/

Ina eolleotién'of itema. on the launching of Sputnik III,

-Tass repdrted that A. A. Shternfel'd, Chairman of the Scientific-

Technical Committee of Cosmic Navigation of the Astronsutics
Section of DOSAAF, said, "The third Soviet satellite could have
become an inhabited ship. It only remains to solve the problea-
of the return of a satellite to earth to realize man's dream of
flight into space.® 28/

Stiternfel'd, in his book Iskusst e Sputniid (h't:l.ticial

Satellites), Moscow, 1958, wrote, Wihe descent from an artificial
‘earth satellite to the earth will obviously take place by mea.nu

of a special flying vehicls, During the descent it is_necessary
to retard the motlon of the vehicle. This may be done either by
the aid of a rocket engine, or by utilizing the resistance of the
air, 4

"Howaver, the method of retardation by reversing the thrust
of the rocket engine should be used only in cases where
utilization of the atmosphere is 1mpossib1e.

: "Dn the other hand, the retdrdation of a flying vehicle in
the atmosphere, utilizing the resistance of the air, dexunda no
consuption of fusl whatever, and therefore the weight of a
vehicle for descending will be relatively small. Such a :
retardation will be of great importance not only for la.nding

- after descent of an artificial satellite, but also for the landing

of superlong-range terrestrial rockets as well as space ships.®
Shternfel'd follows with a very competent discussion of the

physics of retardation by the atmosphere and of possible designs -
and trajectories far descending space vehicles. 76/

-1k A -
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ik Lunar Flights;--Professor V. V.Dobronravov, in an iaterview
vwith Te “Tnanya, the newspaper of The Communist Party in
%02 the Moscow area, 1in Xebruary 1958, cautiously suggested in a
osrefully wordsd statement that the Soviets may send a space ship
Tto the.moon and bring it back to earth within the Soviet Union
‘%in the near future.® Dobromravov- avoided positive terms in
‘aining the moon trip., He said, "The space ship-will be a
aik whose orbit will take in not only the earth, but the

“moon, ™ -85/

. Later, inMay 1958; Professor Dobronravov, in an article
An ‘the Literary Gasetts, said, "The lack of an atmosphere and
‘the -sudden great changes of temperaturs on the moon cannot

‘prevent man from visiting it. The further improvement of -

- urmanned space ships such as sputniks will contribute to this

_send.  The ‘construction of guided space ships; able to return
".-to earth, can be expected in the near future.® 86/
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On 3 October 1958, Dobronravov stated, "The question of.
£1ights to other plants, and first and foremost to the moon, '
- . yhich is nearest to the earth, also arises...Now there is no : -
sy - doubt that by changing the structure of the rocket ngutnik I/
' ‘slightly and using different fuels, the final stage of the roc t
can be giver the necessary speed for a flight to the moon..." 87/

Dr. Ys. K. Fedorov, while attending the 8 July 1958 Genéva
East-West talks on the detection of atomic tests as chairman of
the commiunist scientific delegation, indicated that the United
States was likely to shoot a rocket to the moon before the
Soviet Union. "Talking with a reporter ‘before the meseting, Dr.
Fedorov expressed an interest in U.S. plans for lunar exploration
and asked when a shot at the moon was planned. He was told the
first shot probably would take plase in August or September 1958.
Asked when the Soviet Union planned a rocket shot at the moon,
Dr. Fedorov replied, "not quite so soon,”® He explained that the
Soviet Union was not having difficulties in its lunar program
_ but that it took time to build the large rockst necessary for
“ . such research, -88/
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. InMarch 1958, during a press interview, Fedorov told the :
correspondent of the Italian communist daily L'unita: "Ihe ' i
flight. to the moon, or a rocket which will fall on the moon's
surface is a matter of a year or two. It is also possible to
launch a rocket which will became for a certain period the
satellite of the moon and the earth, What has not been

. technically solved is the flight of a rocket which will land on
the moon and then return to earth.* 89/

-«-154A -
SOoNFIDENTIAL




C010577507

\'-.'. .
Tt
. 5
5B B
Vi .
v
R .
1,
i
T
. 3
i
. i}
-~
o
. PR
-5
LS
b &
J ]
)
. e
(gl JH
L
A )
‘3
g
d NS
(s
AN
-
)
A
:
'
'
.
N .
T f
: .
'
'
. .
. . '
'
. H
'
e e . .
e .
'
“ 4 +
. f !
. e
. ! ‘a
Vs e seel i
RN ol
P . 4
PRIPE PRS- HPae
e,
'
. - .
. . 1
. : .
‘L .
- “ : :
3 :

CONPIDENPIAL

According to a Tass report on 29 December 1957, Dr. A. A.
Blagonravov, a member of the ICIC, stated in a Soviet Aviation
article dealing with Soviet science, "a new earth satellite will
soon make its appearance and later, rockets will be sent to the

" moon." 90/ . .

According to an item in the Hungarian press in November 1957,
Professors A. A. Blagom'avov and Ye, K. Fedorov, both of the Soviet
Academy of Sciences, are reported to have stated that the USSR
dose not wish to indulge in scientific adventurism in regard to
the lsunching of a moon rocket. -*It is not probable that such a

"rocket will be launched during the IGY" (ending 31 December 1958).

the professors said, "but there is no doubt that science will
2olve this problem, too, in a shart time," 91/

Nikolai Varvarov, chaiman of the utronautical section of
the V. P, Chkalov Central Aeroclub, during a press interview in
March 1958, stateds ®The moon can even.now be reached with rocksts
propelled by chemical fuels. -Astronautics research is now faced
with the task of dispatching automatically guided rockets to the
moon and of creating an earth satellite suitable far the c.... . ..
accommodation of human beings and the ‘necessary equipmnt. 22/

. Professor Kirill P, Stanyukovich, Academy of Sciencea, -USSR,
in an interview with a Polish press representative in November
1957 is reported to have said, “The USSR plans to lanuch a rocket
to the moon within 18 to 2k nonths. It hopes to send a rocket %o -
the moon with humans aboard within five to ten years." 207/

Yu, S, Khlebtsevich in July 195L and again in November 1955
suggested landing a mobile "tankette-laboratory® on the moon.
The tankette, radio controlled from the earth, would explore the
surface of the moon and transmit its findings back to the sarth,
The information obtained in this manner would hake possible the
next atage-landinga on the moon by manned vehicles in the next
rive to ten years. 163/

A paper by V, 1.Iegorcv on "Some Questions on the Dynamics of
Flight to the Moon,® published in 1957, disclosed that the Soviets

-16 4 -
~6-0-§-F-FP-E-N-F A5



C01057750g

" in the period 195355 had systematically investigated problems of
. computing trajectories to the moon, In all, more than 600
1 b .. trajectories were calculated, using electronic computers. Among
... tlie problems investigated were (1) the problem” of hitting the moon;
(2) the problem of. circunflight of the moon; (3) the special ‘problem
87 of circumflight of the moon in which the rocket returns cbliquely
3Ty . 4nto the earth's atmosphere; (L) the problem of. periodic ¢
riet . eircumflightj and (5) classification of trajectories in the plane
L of the moon's orbit and ‘the problem of rocket acceleration. 164/

L - ~ The problem of plotting the trajectory of a rocket which is
), § launched from the earth, makes a close flight around the moon,
B - and returns to earth without expending its fusl enroute is
. ‘presented by P.-A. Tsitovich in "Irajectories for the Flight of :
- & Rocket Around the Moon.® Five orbits having symmetrical axes ‘ .
are constructed by & method of graphic integration which was . '
8 developed by the author. These orbits are divided into two types.
éts - The.first type forms two loops, one of which envelopes the edrth,
8 the other the moon. - The second type forms one loop embracing
both the. earth and the moon. 16 : '
v The New York. Times reported that U.S, delegates to the 9th
g IAF Congress held in Amsterdam on 25-30 August 1958 said they
) # . ~ had evidence of much Soviet work om a moon probe,

. § Intgglane%e_xz Flights.--The official Soviet announcement

.o S © in April 1955 of the establishment of the Interagency Commission
3 for Interplanetary Communications (ICIC) stated that one of its
] first tasks would be to organige work on the creation of an

il . . automatic laboratory for scientific research in cosmic space and

’ o that this would be the first step in solving the problems of

interplanetary travel, thus allowing Soviet scientists to probe

more deeply into the secrets of the universe. 10/

) : A. G, Karpenko, Scientific Secretary of the ICIC, in
. announ¢ing the formation of the Commission in April 1955, stated,
"The problem of realizing interplanetary communications is
* undoubtedly one of theé most important tasks d@mong those which '
mankind will have to solve on the way to conquering nature. The !
successful solution of this task will become possible only as a
~ result of the active participation of many scientific and
technological collectives, It is precisely for the unification
and guidance of those collective efforts of research workers that
. the permanent Interagency Commission for Interplanetary { S
Communications has been established at the Acadsmy of Sciences,
USSR, The Commission is headsd by Academician L. I. Sedov and is
composed of outstanding scientists -- physicists, mechanical .
engineers, astrophysicists, and others -- among them Academicians
P. L. Kapitsa and V. A. Ambartsumyan....” 10/

“ar e .
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Academician Leonid Sedov, Chairman of the ICIC, wrote in
Pravda on 16 May 1958, that a trip to Mars to solve the riddles

of that planet seems to be quite feasible within the next 20

years. He stated his belief that the time is not far off when
man will proceed from artificial earth aatellites to rockets
flying between planéis.

During a gathering of Soviet sclentists celebrating the
first anniversary of the launching of Sputnik I, 4. N.
Neémeyanov, President of the Academy of Sciences, USSR, made
a spesch in which he predicted that, "The time is not very far
distant when we will pass from earth satellites to rockets

which make interplanetary flights." 166/

Engineer V. Kaznevsky," wﬁti.ng in the peﬂodical Soviet
Aviation on 1 December 1957, stated, "It will become possible

for the Soviet Unién to launch manned interplanetary space ships

in the next few years." 167/

A. V. Topchiev, Chief Scientific Secrotary of the Acadew
of Sciences, USSR, in March 1958 stated, "...Our scientists
can now handle the most diverse problems in the investigation
of the upper layers of the atmospliere and in the region of
cosmic space closest to the earth. It is clear, also, that
the solution of the problem of long flights in cosmic space
and the attaimment of other planetz lies only in creating
satellites of great weight. 168/

An article in Izvesti a, 9 July 1958, by two Soviet .
scientists, A. A. I1'yushin and V., Lenskiy, the former D:Lrect.or
of the Institute of Mechanics, Academy of Sciences USSR, claimed -
that with existing fuels and rocket designs the Sovietd Union had
the capability of launching a missile with a spesd of over
25,000 kilometars per hour, which would take it beyond the

earth's gravity. They conclude, "The time of launching a space
ship now is only a matter of expediency.” 162/

In 195h, A. A.Suternfel'd, Chairman of the Scientific-
Technological Committes on Cosmic Navigation of the Astronautics’
Section, Chkalov Central Aeroclub of the USSR, said, "...I can
state that soon the strenuous work of engineers, physicians,
and scientists of various specialties will be crowned by building
the first cosmic ship, I am convinced that this will happen i.:
before the eyes of the present generation.

. Academiclan V, G, Fesenkov, a leading Soviet aetrophysiciat,
writing in Izvestiya on 3 October 1958, stated, "A space ship,
to be able to fly off beyond the bouhdaries of the solar system,

-18 4 -
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‘ ';'i;rl; more than dobls the take-off thrust of modern Soviet
ckets. - In the foreseeable future it will become possible for
ackets to circle the moon, Mars, and other close planets dnd to

..  Radio Moscow reparted a speech made on 1l November 1958 by
"Nikita Knrushchev to graduates of the Soviet Military Academy in ‘
_which lie told them that preparations are now going on inside .
‘Russia far "flight to celestial bodies." He gave no details. 171/ e

o §g ace Stations,--ORBITAL SHIPS-- 4. A, Shternfel'd has . “
.. -sald, ."Theoretical calculations show that it will also be ' 3
" 'possible to build powered artificial satellites of the earth and .
. powered artificial planets (i.e., artificial satellites of the
sun) .which, moving on an elongated elliptical orbit, will
.regularly cruise in the universe as transportation means by
suitable correction of the orbit by the aid of a rocket engine
. (t6 eliminate the perturbing influences of other heavenly bodies).
They will move on their arbits 1ike the planets and their
satellites and will thus periodically pass close to the earth.

r "We will: designate such artificial heavenly bodies as orbital
ships, since they could be used for the purposes of space :
transportation. An éxpedition proceeding, for example, from the -
earth to the moon might utilize an orbital ship as a transfer’
facility. After flying on a small rocket to such a ship, the
astronants would transfer to it and continue their journey. Then,.
after approaching the moon, the travelers would again transfer to
a small rocket which would land them on the surface of the moon.

GAG . . a o e
BasEe 9 - N

"Living quarters, warkshops, and observatories will be set
up: on orbital ships, Here the astronauts will find everything

necessary for further flight." 76, ps 3L3-3LL/

R IR L CRye i

DR

‘ Shternfel!d quotes Tsiolkovskiy as proposing the utllization
of an artifi¢ial earth satellite as a peculiar kind of transfer-
station, thereby dividing a space journey into stages. The space
station would be tused &s a supply base, an assembly plant to put’
together the parts of a space ship delivered in separate parts, ;
and a8 a platform to gather datd for space flights. Take-off . !
from the space station would require a considerably smaller fuel i
supply thén for take-off from the earth, because the space station i
would impart its own velocity to the departing space ship.

Shternfel'd notes that the use of space stations will not be needed

after "powerful atomic ships of the future"™ are developed.

26, p._393-107/ | .
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‘ Speald.ng of a 1ong-tem program, Alexander Nesmeyanov
President of the Academy of Sciences, USSR, mentioned on 3 October
1958, the setting-up of a cosmic station which would accommodate
a considerable number of people for a lengthy period. He stated
his Belief that communications between the inhabitants of the
cosmic station and the earth could be maintained by means of
special rockets. Such a station, permanently functioning in
cosmic space; would considerably facilitate the investigation of
solar environs and it might also serve as an intermediary station
in space travel, he continued. 2102/ - ‘

L , 7  EAR™ SATELLITES--Vladimir V. Belousov, Chairman of the
Soviet IGY Committes, on 15 May 1958 said in an interview, *The
time has come to ask ourselves whether we are not rapidly
approaching the realization of the dream’'of K. E. Tsiolkovsky to
create very 1ong-living or even permanent satellites of the earth
as stations for cosm:l.c interplanetary flights.® 172/

In his book, Artificial Satellites, A. &. Shternfel'd says,
"A satéllite can be created which, while moving relative to the.
fixed stars, is motionless relative to an observer on the earth.”
According to Shternfel'd, if a satellite is placed into orbit
at an altitude of 35,810 kilometers above the equator, moving .
from west to east in the plane of the equator, then its angular
velocity would be equal to the engular velocity of rotation of
; "the earth about its axis and it would remain motionless with
i respect to a terrestrial observer. He .points out that a
atat.tonary artificial satellite would have a number of advantages
§ ‘over other satellites far communications and reconnaissance
g purposes, He states that at least three stationary satellites |
would besrequired to .observe the entire. asarth;-éxtapt:fofsthe |
polar zonmes. 76, p.. 74-80; 393/ )

S : _ Professor Nikolai Barabashev, Chairman of the Planets

. . Commission of the Astrononiical Council of the Academy of Sciences,
| . a USSR, on 22 May 1958 was quoted as saying that it is theoretically
| ' ~ ' possible to create immobile satellites of the earth which could
serve as transfer stations on cosmic flights. 97/

B . NATURAL INTERPLANETARY STATIONS--A. A. Shternfel'd has
- . stated that the moon 1s not suitable as a space station because

" .. of its distance from the earth and because its mass, and
’ consequently its attraction, is relatively high and would require
& large amount of fuel first far the retardation of a space
vehicle descending to its surface and later for the take=-off.
Discovery of one or more natural satellites of the earth revolving
closer to the earth than the moon, even if they were very small,
would be an important step in space travel, according to &rbernfel.'d.

=20 A -
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fasisnetitioned that natural satellites of other bodies of the solar
tew are of great interest for astranautics. For example, space
ps:idy be able to descend on the Martian satellites, Phobos and
ixios, from which prolonged investigations may be conducted, of |
surface of Mars. Since the gravity of Phobos and Deimos is
1igible, early landings on them would be easier than cn Mars’
‘4tmelf. 76, pps LOT-K10 : :

" Miscellansous.--(The following statements pertain to et
‘Jeast two of the topics discussed in the preceding sections. )

"4 - During the course of & speech given to a group of scientists
and representatives of the public in Moscow on 3 October 1958 to
tommemcrate the launching of the first Soviet artificial earth
satellite, Dr. A, N. Nesmeyanov stated, "The immediate prospects
. ih astronautics are: ‘the design of permanent and oriented ‘
~artificial satellites;, solution of the problem of bringing o
. sputniks to the earth, and the launching of a rocket to the moon
' .and nearest planets.® Nesmeyanov said that the Soviet program
. is directed toward all of these. 173/ '

, A:.nc)ther' source reparted that in his speech Nesmeyanov listed
Soviet space projects for the coming year as follows:

. % 'The creation of long-lasting earth satellites to circle
- ‘the globe at great altitudes, the development of satellites whose
flight and speed couldbe controlled and directed, the return to
earth of a satellite or part of it, the construction of rockets
for space flight, safe flight by man in such rockets, and the

- creation of manned space stations in touch with the earth by
rocket ship, 11 , e -

Pravda, 3 Qctober 1958; carried an article by Academician
I‘eonit_i'r.' 3;dov,‘ Chairmen of the ICIC, in which -he predicted that
ummanned space flights to the moon, Mars and Venus would be made
*in the nearest future.® He also said, "The time is not far off -
when we will be able to launch manned rocket ships into inter-
planetary space and to other planets.* 96/

P

E : Sedov in an interview reported in the Soviet Novoye Vremya

: (New Timss) in 1958 said that one of the problems awaiting solution
in this field 1s the return of the satellite to the earth, . He
further stated that, at present, projects for sending rockets to
the moon and to circle it and return are being examined; that it
is, however, difficult to say in what order thése tasks will be
solved, J.ZL/ : .
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11'. the 8th Congresa of the Internationsl Astronautics Federatd.on,
beld in Barcelona, Spain from 6-12 October 1957, Sedov, a Soviet
delegate, said, "Space flight with manned vehicles to other planets.
is still 2 number of years off. A rocket to the moon is much
closer. Manned satellites will soon be achieved too.* 118/

According to a report. in Soviet Aviation, Professor Ve Yo
Dobronravov has said, "The Soviet satellite program is aimed at ::
two immediate developmentss one, launching of a guided-and -.

-returnable satellite including mannéd sputniks; and two, launching

of. sputniks to the zwne of the moon." Dobronravov is also
reported as aaying ‘that the necessity and advisability of sending
a human into space still is being discussed, with most Soviet
scientists favoring it.

In a Moscow radio broadcast on 22 November 1957, Professor V.
V. Dobronravov, Head of the Department of Theoretical Mechanics
at the Bauman Institute of Technology, is quoted as having said:
"The Soviet Union can build and launch at any time as many
artificial earth satellites as it likes. If necessary, the Soviet
Union can launch a sputnik weighing a ton.... Soviet sclentists
are at work calculating trajectories and routes for flights to the
moon, Mars, and Venus. Some scientists are even thinking of space
ships which will take man to other stars of the galaxy But th:ls
is something for a mare diatant future.” 30/

Profeesor K. Sergeyev, in an article on space flight in

' Pravds of 10 December 1957, stated that it was technically possible

to send arocket to the moon now but that other projects had a
higher priority with Soviet specialists. He suggested that Sovies:
scientists were thinking more seriously about .studying the upper -
reaches of the earth's atmosphere, solving the problem of re-entry,
and trying t0 develop a permanent interplanetary station., Human

flight into space is another problem being studled. For this

purpose, he said, it will be necessary to recover animals from -
test flights, and Soviet specialists are devoting much attention
to the problem of re-entry from space into the earth's heavy
atmosphere. 176/

Ye. K. Fedorov stated in the 29 December 1957 issue of Pravda,
"Calcnlationa of trajectories for fl:!.glts to the moon and planets
are now being made,™

-224A -
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& Statements. of Scientific and Technical Objectives

" Astronomy.--K. E. Teiolkovskly, father of Soviét astronautics,
- pointing out in 1929 that the sun radiated energy more than
two billion times greater than the energy received from it by the
*‘i‘gﬁ;-;'auted,_r'rhat 4is the kind of energy that man can possess.if ;
13 able to establish himself in celestial space.® :

= b"l‘.‘:a:l.blkov'ak‘ij"s pupil, F. A. Tsandai', wrote, "For asironomers.
’th'o’--htwe interplanetary ship must represent an astronomical
‘flying laboratory."

~ i&.°  Yu..V, Kondratyuk, another pupil, wote, "What can we
.~ &pecifically expect...? Undoubtedly the enrichment of our
~¢. ..+ scientific knowledge with its corresponding reflection in
| "7 technology." 62/ :

I 1954, K. P. Stanyukovich, a member of the Scientific-
Techriological Committee on Astronomical and Physical Problems of

P
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et i 8 the Astronautics Section, Chkalov Central Aeroclub of the USSR,
. . stated, "I do not agree completely with...all who consider the
he .. realigation of cosmic flights a very simple affair.® After .
te . Qubting figures on the probability of a space ship colliding
s . with méeteors, and pointing out the resulting’ dangers, he concluded,

"I want to express the hope that flight to tlie moon of a rocket
with a crew can taie place. But it is somewhat premature to speak .
about flights to another planet at this time, One must first

ble § © learn how to cope with the dangers of meteors.® 115/

w B Sergei M. Poloskov; Soviet Delegate to the Rocket and

K Satellite Conference, Washington, in October 1957, reported that
Y» . the USSR was working on plans to take coronograph observations

b  of "the sun fiom an artificial earth satellite. He spoke alsé of
i Plans to photograph the corona spectrum and to fecord various
E wavelengths of ultra-viclet radiation from the sun., -He did not
. explain how the images would be transmitted back to the earth., 83/

T -

Academician V, Fesenkov, of the Institute of Astrophysics of
the Academy of Sciences, Kasakh SSR, regarded the greation of
Sputnik I as the notable start of a new era. He is quoted by
Izvestiya on L October 1958 as followss "For astronomy, the event
opened the possibility of gradually transferring investigations
into cosmic space and with it the elimination of the serious
disturbances of the terrestrial atmosphere which frequently
render the most powerful and modern apparatus completely useless.
It is certain that in the very neéar future, flights around the
moon, Mars, and other planets of the solar system will be
possiblé...In order to hasten the day of astronomy's greatest

L.

. tw s gemegmnw
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development, Soviet observatories must be able to use the ﬂighta

of artificial earth satellites in the interests of science," 80/

A Shternfel'd, winner of the Internmational Prize for the
Promotion of Astronautics, stated in 1958 that when artificial
satellites have been suitably developed they should prove useful
for investigations of such distant heavenly bodiés as the moon,
the sun, and other planets. -Among the projects suggested by
Shternfel'd were moon satellites to photograph and observe at
¢lose range the entire surface of the moon and artificial
satellites of the planets, comets, and the sun to study these
bodies as an aid to interplanetary travel and to settle certain
controversial scientific queéstions, such as the density of
Mercury. Other projects visualized by Shternfel'd included.
scientific expeditions lan ‘onplanets, such as Venus, and’
"powered artificlial planets /i.e., artificial satellites of the
sun/ ... from which exploration of the universe will take place.”

Concerning astronomical observations fram artificial earth
satellites, Shternfel'd pointed out the advantages of
obaservations and photographs from above the earth!s atmosphers.
He suggested that earth satellites be instrumented to take
radioastronomical observations and to study the auroray zodiacal
light, the solar spectrum, coemic rays, and other extra- ~
terrestrial phenomena. He quoted Criquis, of France; as stating
that in the future, artificial satéllites would be equipped with
electronic devices and with telsvision transmitters which will’
permit observers on the éarth to view the sky through teleecaopes
set up on the satellites. 76, pp. 328-356; 371-3 81/

Professor D. Y, Martynov, Director of the Shtermberg State
Astronomical Institute, commenting on Sputnik III on 16 May 1958,

' atated, "We astronomers expect mostly new infarmation from the

cosmos with regard to the investigation of the corpuscular
radiation of the sun, commic reys, and micrometears.” 81/

In a Tass interview in June 1958, Proféssor V. Fecbneld.y, :
Soviet adtrophysicist, discussed meteorites. He said, ¥So far
there has been no i{ndication that the third Soviet sateliite
has Bacountered any micrometeorites which ecould constitute even
an insignificant danger to the space ship of the futwe.” 82/

: Professor Boris Kukarkin, Vice Chairman of tho Astronomical
Council of the Academy of Scisnces, USSR, was roported by Moscow
Radio to have said on 3 October 1958, "We shall shortly be able
to conduct systematic astronomical observations from artificial
earth satellites,® Kukarkin stated that long distance cosmic
flights would extend our knowledge of the atom and the elementary

-2 A -
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Cile and that it is quite biiééible that processes. we know
:lgbut, processes different from the reaction of fusion
"ihe interiors.of the stars and the sum, He mentioned as

“ ble and highly promising, though still a distant prospect,
stablishment of theé nature of the white dwarf stars with
fantastic density. 66/ ' -

-Space Flight,

‘after reviewing the problems of the effects of
ipace f1light on man, said, "Such are the basic factars whith
man will encounter during flight into commic spacs. - Their
‘detailed study will still require very considerable efforis
‘of biologists and physicians. One thing is certains Soviet
. medicine, in cooperation with Soviet technology, will ensure
.. safe conditions for man's 1ife in a cosmic ship; and the time
« " 311 come when flight frdm planet to planet will be Jjust as

- sgfe from the medical point of view as flight from Moscow to
" Leningrad sboard a passenger airplane.® 115/ -

% -In August 1986; I. S. Balakhovskiy and V. B. Malkin, in
an artiele entitled, "Biological Problems of Interplanetary
Flights," after reviewing the verious problems involved,
-conclude, "So we see, there are still many unsolved problems
connected with the effect on the human organism:of the
different factors of interplanetary travel. The successes
attained in this field in recent years, however, make us
‘think that the human organism, reliably protected against the
E harmful action of factors unfavorable for it, will sustain -
interplanetary flight without injury to itself.” 67/

i . Several Sovist scientists have discussed the problems of
L weightlessness on the human organism. -Most of them refer to
- ' the solution of this problem proposed years ago by Tsiolkoskiy.

For instance, V. V. Rozenblat in his 1956 article "Before . -

Flight Into the Cosmos® writes, "How then will one get rid of'

weightlessness? The answer to this question has already been

+  found by K. B, Tsiolokovskiy, who spoke about thé necessity of

; creating artificial gravity on cosmic ships, For.this it is

: necessary to rotate the rocket (er the cabin with the passenger)

; around its longitudinal axis, Then as a result of the action

4 of centrifugul forée on the walls of the ship an artificial

; gravity will arise; it will be equal to the earth's if the’
velocity of rotation is in the necessary relation to the radius
of the rocket®, 61/

RN L St T 4
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‘fission, are taking place in the natural ®laboratories® that

" Biology and Medicine,~-In 195L, Stalin Prize Leureate, A. D.
aldn gaimn of the Scientific-Technological Committee on
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Moscow Radio, on 1l September 1958, broadcast a discussion
of the L450-kilometer research rocket flight, launched on 27
August 1958, in which.two dogs were reportedly recovered
successfully. The broadcast concluded by saying that this
experiment “was to work out a system of returning animals and
apparatus to earth, as part of the mpace flight program.” 68/

In an article in “Izvestiva," L October 1958, by Ye. Yugove
and A, Serov, Candidates of Medical Services, it is stated that
"the . trie éonquést of space can come only with man's entrance
into the cosmos. First must come a lmowledge of the effect of -
a number of unusual factors -- G-gstress, dynsmic weightlessness,

-cosmic radiation and solar radiation -- will have one the human

organism, For the solution of these problems; scientists are

- depending on' a new science - space medicine....science at

present can see no principal difficulties to be overcome in
order to insure man's sojourn into commic space. However, for
an engineering solution to this problem, there is still mch
work to be done.

- Moscow Radio on 22 February 1958 broadcast a program on

the effects of space flights on living beings. Among the
statements made with the followings ®Just what effect flying:
in space has on a living orgsnism is not clear yet.... Even

the launching of the second Soviet satellite with a dog om
board has not cleared up the question entirely. However .... it
would seem that the idea of 1living beings =« including human .
beings -- making flights into space is far from being a dream.
It is a real possibility. BEven before the second Sputnik was
put into its orbit, Soviet scientists had sent rockets with
animals in them 130 miles up into space. They had a variety of
complicated instruments in them which enabled scientists to
determine the temperature and pressure at great heights, and the
changes of biological processes of animals at different heights."
Among the mentioned physiological observations on dogs were rate
of breathing, heartbeat, blood pressure, temperatures, and any
sounds uttered,

, In his book Artificial Satellites, Hoscow, 1958, A. A,
Shternfel'd stated, "To realize a manned artificial satellite, it
is not sufficient merely to give a rocket an orbital velocity.

It is also necessary that the human cargo be able to return .
unharmed to earth. Howaver, to investigate the possibility of a
safe descent, it will be necessary to run tests at a high rate -
of acceleration and then to decslerate by any available methoda,
for instance, by the combined action of resistance of the air
and of the rocket engines,...
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jocdoubt}® Shternfel'd continuad, attempts to launch :

sl satellites with human passengers will not be underiaken

, preliminary experiments have been successfully completed

manned superlong-range and intercontinental rocksts with-

e ".;',r_.r;d:u. of ‘action and higher ratés of acceleration. On
dharockets, the pilots will be. trained not only to reach the
Bibital velocities (i.e., velocities at which the rocket can

9.in a_closed orbit) but also 0 reduce such velocities by ° :

ns of . the resistance of the air and of a rocket engine. . R

‘fhis is why fights on such rocksts are a preparation for the . : [

g'gnght of msn on an artificial satellite and for living on such '

jatellite. The persons participating in flights on an

"{§ercontinental rocket will recelve the necessary - conditioning
or: f11ght on an orbital rocket, since the physiological - .

‘' gensations of a passenger on an intercontinental ballistic . :

:rogket will not differ from those in a space rocket: namely g

- ghose involving the Guforce during acceleration and deceleration, £
_ind the coiplete absence;of gravity during the entire flight with

‘.ngim Of.f.n‘ 76 a . 18 .18 h

i . Shternfel'd also wrate, "The artificial satellite is of g

‘interest from the point of view of sthdying the possible

. acoomplishment of manned interplanetary flights. The influence
- of. weightlessness on the physiological and psychic processes
..could be.studied on such a satellite, as well as ths action.of

coimic, solar, and other radiations on living organisms not
protected by the earth's atmosphere.... Such:sxperiments were

sctually staged on the Soviet Sputnik II.

"On the artificiasl satellite.it will be possible to verify
‘the hypotheésis expressed by K. E. Tsiolkovskiy that plants and -
organisas, from the simplest to the most complex, will grow and
.dsvelop far more rapidly under conditions of weightlessness than
in the presence of gravity.* 76, pp. 384-385/ '

.~ Shternfel'd, commenting on the implications of Sputnik II,
‘ . 8tated, "The fact that a living oarganism was able to function
for a period of several days under conditions of weightlessness
! - - allows 'us to hope that man idll also be able to survive a space
¢ . Journey...,this ackievement confronts us squarely with the . :
.realization of the next stage, namely the building of artificial

¢ satdllites of such dimensions that they can carry not only
i instruments but human beings as well.® 76, p. 2/

} Tass reports a press conference in Moscow, 16 May 1958, on
% the ,launchi‘gg!of Sputnik III, in which Ye. K. Fedorov, member of
N the Soviet Comnittee, was the spokesman., Among other R
statements,’ he said, "The tasks of this satellite do not include
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* the studies of biological phencmena. In the futurs, such research
. , using live animale will continue."- 70/ S

Sovist Aviation, 25 July 1958, contains an article by V. -
: : Borisov, Candidate of Medical Sciences, on hermetic cabins-of
o R e space vehicles, One significant statement recomménds that the -
®airM in the cabin be half oxygen and half helium. "Helium is
better than nitrogen becamse it has better thermal conductivity,
also, if cosmic rays penetrate the cabin, nitrogen would be
transformed into radiocactive carbon which is dangerous to human
nt@. . B/

. At the 9th IAF Congress in Ameterdm, during a diacusaion of
, the priess reports of the Soviet launching on 27 August 19598 of
o a research rocket containing two dogs that were reportedly :
N : recovered safely, Soviet scientist K. F. Ogorodnikov termed this
: experiment Pjust routine work." "It just gets them higher than -
we have done befare,® he said, “and is another step in the ;
. Soviet space program.” 177/ .

The publication Soviet Aviation, 9 September 1958, contains
an article by V. Malidn, Candidate of Medical Sciences, on Soviet -
medico-biological research in the upper .atmosphere, primarily
discussing the tests of dogs launched in research rockets. He
states, "This program is most important for insuring the ut'ety
of manned flight into outer space and beyond." 1185 '

Lucian Barnier, scientific editor for L'Humanite Paris ‘
communist daily, after his return from the U55R in fobruary

1958, stated that the USSR would launch a third sputnik in a

few weeks, and that the Soviets would try %o create living matter
using inorganic matter and cosmic fays. "The third satellite,"

he stated, "will contain a mixturs of ammonia, methane; steam,
and carbonic¢ aclid, reproducing the composition of the earth's
atmospheré toward the beginning of the first era. .The action of
cosmic rays on this mixture will possibly verify U.S. and’
Russ:lan hy'pothoses about the origin of life." L9/ -

- A Tass report of 4 October 1958, diacusaing the Bogomoleta
Physiology Institute, Kiev, stated, 'In the laboratories of the
1, LA ' institute, in specially equipped rooms simulating the conditions
‘on space ships, there are grown algae containing a large quality:
1 . * of proteins and also.molluscs which can be the source of a tasty
& b . and highly nutritional fat. It has been estimated that about
200 liters of algae can be grown in a rocket - enough to cover
the nutritional requirements of one man for six months.- These -
plants will not only offer food for the space travelers but also
re~-oxygenate the atmosphere within the space vehicle. Chlorella, !
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ﬁding to G. As Tikhov, a leading Soviet astrobotanist,
soon be convincsd as to the existence of plant lifs on -

; Tachnolégy I 195k, Professor K P, - b
. y DOCLOT ' T}ghMca Sciences, stated, ®The greatest 4

gent of science -- the discovery of meéthods of producing
pergy -- undoubtedly will gxersy. Igrsat influeénce:on - - ' ‘
16 problem of" 1ntsrp1sneta'y ffights. The codversion :
engines to atomic -energy will be of tremendous importance : :.
'1d1ng coanic rockets. 180/ ,

ovicb treated the subject of nuclear-powered rocksts
reater detail in an article entitled "Problems of
terplanetary Flights® published in 1956." He predicted flights
the:moon in five to ten years and to Mars within fifteen
$;5the latter being accomplished with nuclear fuels.. 181/
‘of nuclear-powered turbojet, ramjet, and rocket engines
ato G. Nesterenko's article, "The Atomic Airplane of the
re," published in Nauka i Zhign'. Included is a sketch of a
,sgsgs cosmic rocket in which the first stage is powered by a
- 1dqeid<fuel rocket engine, the second stage by a ramjet engine,
o d“ths thros final stages by liquid-fuel rocket engines. 6, p. 21/

uns
Lot

- Professor Ivan I.ossv, a leading Soviet chemist, was reported
“on 20 May 1958 by Radio Moscow as saying that at least half of the
. measuring instruments on board Sputnik III are made of synthetic
- materials, Losev stated that the bodies of instruments, the "
* -panels for electronic devices, and miscellaneous insulators, all
© ' can now be made from plastics, synthetic rubber, and organic

. g ' - © silicon compounds, Losev revealed that chemistry furnished foam
N £ Plastic and glass textolite as insulating materials for Soviet

Co satellites. A plastic lighter than wood but as strong as tank

armor plating protects the sputniks from collision with meteors,
sccording to I.osev. 182/

~ Profsssor V. V. Dobronravov stated in October 1958 ®The
rockets which lasunched the Soviet satellites into cosmic space
+ were remarkable in the properties of their metal alloys. These
* alloys were produced by Soviet metallurgists; Soviet chemists ,
Produced .fuel wlth unprecedented propertiss for these rockets." 183/ T

l.Ltsw years ago the Soviets.published tables of thermodynamic
Properties, ranging from 298° K to 5000%K, for such chemical
spsciss as F foi HF, CH, 032, 3, and Cy. It has been pointed out

HC
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that the first two indicate an interest in fluorine as an oxidant
in chemical rocket propellant systems, and the latter four, an
interest in hydrocarbons as possible propellants in nuclur
rockets, 6, p. 21/

According to Engr. Maj. V. Pai'fenov, *Interplanetary flights
will be possible soon if employment of free-radical fuels becomes
feasible.” 184/ This probably is concerned with the use of

free radicals produced on the ground and carried in the space

vehicle. Another Soviet source refers to the use foar propulsion
of atomic hydrogen, oxygen, and nitrogen found in the uppor '
atmosphere. 27

Soviet Premier Khrushchev made the following statement in a

speech at Minsk on 22 January 1958t ®The whole world was amagzed
by the fact that the second artificial satellite weighed over six
times more than the first one; it weighed more than half a.ton, -
But even this is not the limit. We can double, even more than
double, the weight of the satellite;, because the Sovied inter-
continental rocket has enormous power which makes it possible for
us to launch an even heavier satellite to a still greater height;
and we shall probably do 80." 6, p. 9/

A, U.S. official of the Internationsl Astronautical Federation,
after a visit to the USSR in 1958, stated that the Soviets are
working on extremely high-thrust rocket engines in the mulsi-
millien-pound range. On the basis of his observations, he
concluded that Soviet rocketry is of high quality. 161/ .

In June 1955, Academiélian V. G. Fesenkov, promiment Scvies
astrophysicist, wrote, "Work on the utilization of atomic energy

- for cosmic travels is carved out iith extraordinary intensity,

and the success of this work will make feasible all the tasks
50.:/ aatromutics, at laaat with respect to the power of Jet onginoa. :
1

.Another Soviet a.uthority has stated; "the problan of achicr!.ng
greater distance in the flights of rockets in the future
necessitates the search for new sow'ces of power based on the
utilization of chemical, nuclear, and thérmonuclaar fuels." 52/

I. I. Drakin, of the Moscow Aviation Institute, aaid in
January 1958 that the fantastic speeds necessary for space ships -

- in interplanetary travel are obtainable by using photon rockets.

He stated that thermonuclear reactions- arising in a nuclear
reactor create powerful beams of photons; that the reactions must
taks place outside the rocket since otherwise the material of the

rocket could not withstand the resulting temperatures; and that.
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sctions must take place in the focus of a reflector,

- exerting & pressure which also would serve as the

force necessary for the acceleration of the rocket's

: He indicated that the problem of the photon rockst "
:4%e initial stage and that substantial progress in
oping the rockess depends on attaimment of a low-

- ¢ontinuous-operation reactor. .

yfessor G, Babat, Doctor of Technical Sciences, stated in
4hat: research on photon propulsion should consider only the
ible development of sn engine in which atomic muclei are
stely transformed into small quanta of nadio vaves.. . Sh/
v Lecturer -Prokin; Air- Institute, Moscow; is said to-have: =~~~
dserted shat preliminary calculations are being made for a
alled photon rocket. - 55/ _

fn a 1957 ‘1ssue of %A__nilz ~-3ila (Knowladgo is Strength),
rofessor Georgl Babat wiites that a photon rotkét mayhbe
eloped -and launched experimemtally within the next few your::

yoars.: 51/ |

| . + ‘Engineer Yu. L. Kanganovich, wiiting in Sovies Aviation,

m, JEEENEEE: 28 June 1957, stated that there is considerable interest im -
- %he possibility of utilizing the solar energy stored inthe

upper " atmosphere in the atomic form of the usual molecular

gases .for tls propulsion of space craft in the imitial stages

n‘f- the mght o ..ﬁ/ . iR

St . - Profe Kirdll Stamyukovich,.Doctor of Technical Sciences
z .. - aud a member .of the Interagency Coimission on Interplanstary
§ "~  Communications, stated to Tass correspondents in 1955 that
g 8o-called graviplanes, machines that overcome the esrth's pull
of gravity; are alternatives to thé usual rockets for reaching
outer space, According to him, the problém of gravitation
would be studisd thoroughly starting in 1958. 185/

'© Anatoly Karpenko, Scientific Secretary of the ICIC, _ .

- Acadeny- of-Sciences, .USSR, has suggested in Zvesda, according = -
to'a Tass broadcast of his article in October 1958, that space '
flight be effected by means of rockets moving in an unfaiding
spiral through the primciple of electric acceleration of
reactive jet particles. _56/. .
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Professor Georgy Pokrovskiy, well-known specialist in
rocket technology has made the statememt, according to a Tass::
report, that the salution of the problem of cosmic flight lies
in the fon rocket and mot in photon rockets, nor in thermal
rockets, whether powered by conventional chcmical fuels or.
atomic energy. 60/ .

In 1958 Professor Pokrovaldy stated in an article in -
Tekhnika Holodpzhi that plans have already been completed for
specﬁI squipment which utilises electric and magnetic fiolds
in space for propelling space ships, namely through the
process of build:l.ng up negative or positive charges on the :
space ships, by the ejection of the requisite charged particles
80 that the ship is attracted or repellsd by the field in lpaco.
The equipmpnt has not yet Beon constructed, he-said, -

v. Lo Ginzburg, an outstanding Soviet theoretical scientiat
im 1957 advocated the use of artificial earth satellites to’ -
obtain further experimental proof of the gemeral theory of '
relativity, ome of the most fundamental physical concepts. 3/

Tu. V. Xondratyuk, in his book,.The Conquest of
Interplanetary Space, 1947, considered the question of using
improved fuels such as lithium.oxide and borom coupled w.tth
hydrogen and the metallic elements, 181/

- A Hungarian publication, Hetfoli Hirek (Monday's Nm) was
quoted .on 15 September 1958 as saying, Voputnik III was pr,opellnd
by a special fuel called boron, which is a compound consisting -
of boron and hydrogen. -Other compounds are also being made in
the Soviet Union through the aid of which the capacity of rockota
can be increased by Lj0-50 percemt.

Soviet scientists are engnged intensively in the constructien

of rocksts with a nuclear propulsion syaten oeo®

l‘he publication also stated, ."The shell of the Soviet" S
satellite moons was made of a special aluminum alloy,® It added .
that %special protective coatings® were applied %o the parts of °

Sputnik . III exposed to greatest heat dus o friction., ."Part of
Sputnik .III was coated with magnesium but silesium and a special
coating of synthetic materials are also suitable. . According to.
present concepts, titanium and molybdenum will be used to protect
the shells of rookets returning to earth....” .65/

K. Halyutin, engineer, stated in an article publiehed in
-Sovetsldy Flot (Soviet Flset), 8 January 1959, that the head of
carrier rockets for earth satellites is comstructed of refractive
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.spocial compositions consisting of phenolic resina
nised. asbestos, to prevent heating up of the rocket's
order to cool the rockets, the fuel of the engines is
dubhrou@ low openings in the exterior covering of the

&bnié's ‘and Commiunications.--In 195).;, Yu. S, Khlebtaevitch,
han of the Scientific-Technological Committes om Radio

SontEol-of: the Astronautics Sectiom, Chkalov Central Aeroclub

o USSR, stated, "Radic-controlled rockets will open the way
nto: the. CoMMOB.. s After obtaining all the necessary

‘wisans of many automatically radio-comtrolled 1natr\monts,

self willte able to perform flight to the moon and the °

i Lofi - the solar system and will be assured of the possibility
turning: to his native planete:eartb,.. The firsts rocket on

Moadow-to-moon route also will be automatically eontrolled by

w. Ky special radar station constantly computing the c. Leid ‘

dimats= of the rocket in space will follow its !light." He - g 7

on: to .say that radio signals will keep the rocket on course, -

"govern, Lts Tending, and direct exploration of the moon's surface. H

Yo eans of a tankette carrying a television camers and sciemtific '

Beasuring instruments, the and data from which will be B

jhnqnitud back to sarth.

Prorouor V. Dobronravov, in an article in Soviet Av:!.atian, , 3
BnOctobw 1958, wrote, "Soviet scientists and engineers have -
dlready tackled the solutien of stabilizing artificial earth
atellites. A rocket launched 27 .August (1958) to the height
of: k50 kdlometers was stabilized to prevent rotatiom around b
_ oithcr the vertical or horizontal axis, -

S "The vertical axis of a stabilisedrecoverable satellite in

. . mjxt must lie in an invariable angle to the axis of the earth.

on | Such satellites must be fitted with a guidance mechanism to emable
| B than t6 vary their course accordinmg to & prescribed progran.

3 "Apart form the stablizing system, the satellite must have
- engines with stores of fuel. A special control program will
switch them on at definite moments in accordance with the : . i
satellite's position in orbit., The satellite will thus be able
" to coast.along through the a'haosphere and land at a prearranged
phco on’ the earth's surface."

Spenking of a satellite which would orbit the earth, circle
—the moom;~and return to the earth'!s gons, Professor Dobronravov
stated,® ,...if that satellite were to be equipped with television
apparatus, it wonld transmit picturea of the moon's surface back
to. the earth. 188/
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, A Soviet broadcast of 6 May 1958 stated, ."The creation of
intercontinental ballistic missiles and the launching of the .
it Soviet artificial earth satellites were made possible to a
i significant degree by the admirable achievements of owr radio-
R S electronics, Applying radio-electronic methods evolved by Sovieb
‘ N scientists, it became possible to launch the satellites with
exception accuracy om previously calculated orbits.”

An ‘srticls by A, Kaznantsev in Jume 1957 describes the
scientific value of the observations of radio signals from an
artificial earth satellite. 182/

In the Soviet magazine Radio, No. 8, 1955, I. Kucherov -
says of the guidance problems e control of the rocket which
would be used for the setting-up of the artificial satellite....

: is very conplex. It is necessary here to guarantse notv an

S orbital - f£light of the rocket but the flight to a certain -

- point. The comtrol of such a rocket from the earth will require

not only a simple rocket guidance statiom but also a complicated

- computing lystem, handling navigational data for transmissionm to

the rocket.”

S L. Yaniteldy, in Nauka i Zhizm', November 1955 says, "It wil

N will be very important to establish what factors affect the.

i trajectory ef flight of ths cosmic laboratories, This may be -
achieved by means of special radlo location stations in an

;'i L automatic arrangememt which, at the moment the satellite appears

] T

|

|

within the zome of their actiem, will continuoualy measure its
coordinates with respect to the earth.

' Dr. I. G. Petrovskiy, a nenbar of the ICIC, has written an -

article entitled "Architect in Space,” in which he explains that
three radic statioms were used to form an “ethereal gun barrel™
which guided the Sputniks inte orbit. This ."gun barrel® is
stationary and has very great accuracy. It is used to obtain
accuracy for guided missiles and as a guidance funnel for incoming
. space vehicles, according to the author. 190/

Professar G. V..Petrovich has said, "Successful accomplish-
ment of the tasks of cosmonautics will also requirse.-‘development
of means of long-distance radio communications of rocket ships
with the earth, with stations outside the earth, and with each
other. This radio communication wust ensure the guidance of
rockets and telemetric transmission of information from the rockets
including television information, ‘and must also control the
trajectories of the rocket flights. L6/
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.Soviet.Professor S. Katayev expresses his conviction that in
thes coming years it will be possible to receive Moscow television
yoadcasts not only everywhere in the Soviet Uaion but also far
‘beyond-its boundaries and, in particular, in China and in the -
FAhtarotic, Katayev made.this statement on 1 December 1957 in
ﬁﬁgm. This Soviet scientist considers that due to the
nching. of artificial earth satellites, such an inmgrease in the
i extent of television broadcasts has realistic possibilities, 98/

- _The-use of a "stationary" artificial earth satellite as a
‘base: for a telsvision rebroadcasting station was proposed by two
- ‘Soviets, Candidate of Physical and Mathematical Sciences Drushkin
_and Engineer Sorin. The satellite would be placed at.an altitude
-of. approximately 36,000 kilometers (in the plane of the equator),
‘80" that its: period would be twenty-four hours aad it thus would
appesr to stay at the same point to an observer on the earth.
17 Programs would be semt to the savellite from a single station on
g ... the earth, and a two-kilowatt tranemitter on the satellite would
| broadcast the program to almost a hemisphere of the earth, thus.
eliminating the need for many television stationa on earth. 2

Joseph Sinka, Secretary of the Hungarian Space Travel ;
Committes, said on 7 August 1958 that Soviet Russia is planning & .
three new satellites, He said they are: (1) a device that will ' K
; + bring a test animal back to a pre-selected area on the earth's 4
ots, 4 surface; (2) one that will carry a television tranamitter to N
repart.on the. surface of the earth, including cloud formations; T
= ] and (3) another that would solve the problem of simultaneous '
: broadcasting of tdlevision programs throughout the world. Sinka
said he obtained his information from Dr. Alla Masevich;y ,
Secretary of the Soviet Astronautical Council. 100/
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During the East-West Conference on Problems of Detecting’
Muclear Explosions, Geneva, July 1959, tlie Soviets indicated a
firm conviction that the use of imnstrumented satellites for
detecting very-high-altitude nuclear detonations was both
feasible and desirable. The following quotations from the
verbatim record illustrate this conviction.

a) By Ovsey Il'ich Leypunskiy, Academy of Sciences, USSR:

) First of all, it is pleasant to mnote that we followed
exactly the same path and came, gemerally speaking, to

the same understanding regarding the possibility of the

datectlon of nuclear explosions from satellites. On

the basis of the calculations which we made, the radius

of detection is limited by background, as Mr. Bethe -
pointed out, and it constitutes approximately 300,000
- kilometers. In other words, explosions conducted om .

~g; ' the moon can be recordsd quite clearly on a satellite
v B ‘gbove the earth. As for explosioms not so far from

g the earth, but high-altitude explosions, there, on the
basis of omr calculations; it would be sufficilent to
have several satellites in order to ensure this comstant
patrol service far the purpose of recording every explosioa
which has been conducted at a height of more than 30
kilameéters. -And if we were o use only gamma radiations,
our calculatioms are completely idemtical with those of
Mr, Bethe; but it we were also to use neutrons, then, in
view of the differemce of arrival of gamma rays and.
neutrons, it is possible even to determine the distance
at which the explosion took place. 112/

b) By Ye. K. Fedorov, Directer of the Institute of Applied
Geophysica, Academy of Sciemes, USSR, and Chief of thelSoviet
Delegations o

It seems to me that we are in complete agreement
that gamma radiation following amn explosion mads at a
considerable height, say from thirty to fifty kilometers
up to hundreds of thousands of kilometers, may be
recordsd with considerable certainty by the equipment
installed on the earth satellites: The creation of such
equipment is a problem which can be solved at the presemt
time, I think; it is a solvable problem for us all.
Despatching of earth satellites will be, I think, a very
possible feat in the futwre. You, and we, are semding
up several earth satellites a year -- and will probably
- continue to do so in the futwre, thus furthering the
possibllities of control. I do mot believe that the
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oivment necessary for the recording of gamma radiatdosm,
insofar a8 its parameters are comcerned, is widely -
different from that which we use im the Soviet Union,.
or that you use in the United States, for the recording
of.comnic rays. It is mot necessary to install the
equipment on an earth satellite of great size., Such .
equipment cam be supplied with emergy from solar debrisj
. 4% 1s possibly the simplest equipment ard ome which is
.most readily available and is of a type already im use
o 4p artificial earth satellitss, I do feel that, inm
vz . this particular 7ield, hardly any differences of
. opinions exist between us, For that reason, I think we
.‘can resommend to our respective governmmemts a regular
.. placing of earth satellites, fitted with equipment for
- the recording of gamma radiationm or perhaps of other
‘4ypes ‘of radiation, but primarily for the recording of
.. . gamma Yadistion which might be produced by am explosion.
" As I say, we can recommend this as being one of the most
.. basic and relisble methods of comtrol. 112/

Ggoggr%' cei~-Yo. K. Fedorov, and G, A. Skuridin, in ar'

ticle in Vestmik Akademii Nauk SSSR (Herald of the Academy of
Sclences, USSR), August 1957, pointed ou at the upper strata
mn (above 10 to 15 kilometers) constitute only
sbout eight to tem percent of the total mass of the atmosphere;
- but. 1t 18 there that a series of extremely imteresting. phenemena
- oscur which can be investigated by rockets and satellites.

SR Some of the problems suggested for investigation includeds

- changes in the intensity of the earth's magnetic field, various

‘. eurrents in the atmosphere, the mature of solar corpuscular

' . emanations,: the role of ultraviolet and X-ray radiation in the

- formation of the ionosphere, the influence of cosmic-rays on

- processes in the high atmosphere, the chemical structure of -the

. ionosphere, - the degres of recombination of atoms and molecules

in various strata, amd the frequemcy of collisiom of free electroms.

- ’Characteristic of the upper atmosphere is the presence
of unstable chemically active atoms and molecules, large runs
of molecular free paths and a relatively amall number of
molecules per unit volume, a particularly ionized condition
of whole strata of the atmosphere, the existence of complex
processes of dissociatiom and recombimation of atoms and
molecules, etc, Therefore, for research omn the upper strata
of "the atmosphere, a new methadology was needed, one based
on the type of measurements found only in the realm of the
physical experimemt. First and foremost, the newest
achievements in the physiocs of the high-vacuum, gaseous
discharge, and electrical plasma were brought imnto play.
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In order to understand the complex physical picture of the
upper atmosphere, the suthors pointed out that it is necessary
not only to compile new experimental data, but to engage in a
more profound theoretical study of the processes transpiring in
the plasma-type enviromment, especially om the basis of the new
branch of theoretical physics--magnetohydrodynamics. They hailed
the artificial satellite as the most promising means of studying

the upper atmosphere, 116/

. Fedorov, President of the Working Group om Rockets and
Satellites of the Soviet IGY Conmittee, stated im am article in

Izvestiya of 8 Jume 1958s "Sputniks will forecast world weather.

Artificial earth satellites will initially compete and in the
future, to considerable degree, replace the observations carried
out by meteorological staticns om earth. Launching a large
automatically functioning observation station to the outer limits
of the atmosphere represents a new method in geophysics. Five
or six.such stations could cover weathsr all over the earth.
Observations of cloud /cover/ density could be carried out even
now by a satellite more effectively than by all the weather
stations on earth.® 193/ . : :

Federov, em.3 October 1958, stated, "Satellites will in the

. future be regularly used for geophysical and metsorological

observations,

Vliadimir V., Belousov, Chairman of the Soviet IGY National
Coumi ttee, on 15 May 1958, stated, "There is no doubt at all that -
the launching of the mew Soviet earth satellite (Sputnik III)....
will play am immense role im increasing our knowledge of the
upper strata of the atmosphere and ef the fields of cosmic space

© nearest to our planet. As a result of the observatioms carried

out with the help of the third Soviet satellits, our information
will be greatly increased as to the mature of the composition,
structure, and properties of the uppermost lsyers of the atmosphere.
Such information is extremely important for the understanding of
many processes taking place im the atmosphere, for the improvement
of methods of radio conmunications, and for a knowledge of the
éonditions with which interplanetary ships will have to cope.® 75/

Pravda; onm 27 March 1958, carried an article on the Soviet
upper atmoshpers geophysical pregram and methods of research which
stated, "The placement of scientific apparatus om a satellite.
provides us with an invalusble opperturity to conduct measuremsnts
for a prolonged period of time over various areas of the globe.

ﬂ combination of data obtained during investigations with
rockets and satellites and also with the aid of various indirect
-384A -
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E motnods (iomospheric soundings, meteor studies, aurcral studies,

otc.), makes it possible te cbtaim a correct concept of the

i @i fferent processes themselves which occur im the upper layers

. . . The basic problems of scientific research which will

" pe worked out by rockets during the IGY im the USSR are the
L' getermination of the temperature, pressure, and chemical composition
i of the atmosphere at various altitudes, a study of the propertdes
£ of the 1omosphers (concemtratiom of ions and electrons, electroa
¥, temperature, etc.), the investigation of cosmic rays, the study
* of the shart-wave ultraviclet part of the solar spectrum, énrd &
_ stady of micrometeors. 19/ ‘

~ "A. A. Mikhaylov, Director of the Main Astronomieal -
Observatory, Pulkovo, in an article, "what Will Satellite

‘' Observations Give to Geodesy?® indicates that artificial earth

satellites will facilitate measurements of the exact shape of
the earth. However, he says, hundreds of measurements, proofs,
and new obsarvations are required for this. A great ameunt of
difticult but very interesting work remaims to be dome in this
field. Several flights of a satellite around the earth are mot

- sufficient to glve the exact shape of the sarth. 111/‘

Ao .Sht‘em_riel,'.d. has reviewed some .of the possibilities of u:»
upper atmosphere geophysical research as follows,” . . « owr

_ knowledge of the upper layers of the atmosphere is still

incomplete and demamds fundamental despening; some of the
information obtained, which now appears to be trustworthy, may
prove inaccurate on further experimental checking., -Artificial
satellites will be used in solving &l thess questions.™

‘Shternfel'd indicated that the artificial satellite will have

" meny uses for upper atmospheric research including studies of

temperature and “wind,” ionization (distributiom of ioms and

electrons), the earth's magnetic field, solar and cosmic radiationm,

and micremeteorites and cosmic dust. 76, pp. 36-37/ L
Shterafel'd, on the subject of meteorological observations,

said, "It will also be possible to measure the albedo® of the

earth by the aid of artificial satellites. The albedo fluctuates

over a very wide range, mainly owing to the variabdility of the

~ cloud cover of the earth . . ." Other meteorological projects

coneidered by Shternfel'd included observations of the chemical-

¥The sibedo 18 a mumber indicating what part of the light’
received from the sum is reflected by a planeti(or satellite).

- 39A-~
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composition of the atmosphere, cloud cover, temperamre, pressure,
and denai‘w. 16, EE Eggi 367/.

Shtern.fel'd poi.nt.ed out, "At the mresent tims, high-
precision cartography of the continents has covered only 7
percent of the land surface of the earth. From an artificial
satellite, however, -it will be rather readily possible to

* map, by photosurvey, many almost inaccessible localities and

to revise maps that have become obsolete as a result of the
changes prodnced by the construction of airfields, roads,
dams, etc. o o 0

"h-cm a satellite flying at various altitudes in the range
of several thousand kilometers, the emtire surface of the earth
could b e photographed in full daylight, in less than 2h !
hourse « « o

"It is true that large areas will always be covered by

clouds, but im this case the photographic survey cam be made °

by meams of invisible infrared rays aa well as by means of
radar installations.”

Shternrel'd, in continuing, memtiomns the use of earth -
satellites far geodetie triamgulatiom, especially measuremeat
of distances b etween continents; detedtion of graviw anomalies
(deviations of the value of gravity from the mormal) conmnected -

. with the nonuniform structure of the earth's crust; amnd

determination of the exact degree of the earth's oblateness.
76, pp.. 258‘360/

He stated, "Glaciologists, for exanple R hope that obaerntions
from an artificial satellite will confirm the hypothesis . that
the earth's climate is gradually becoming milder and that, iam
this’ conneetioa, the iece cover of our phnet is gradually
‘ihlvilg. 26' Eo 26 /

On the subject of oceanography, Shtermfel'd wrote;
®although polar aviation is making comstant observations of
the movement of the floatimg ice in the Arctic seas and
oceans, . « .« Such observations will be comsiderably more
efficient fram artificial satellites. The instruments ° .
installed on them will warm nmavigators of ice packs. All :
icebergs of more or less extensive proportions will be 'traced!
and will no longer cause shipwrecks by collision ., . . * 76, p, 361

M. Yatsunald.y, in a 1957 paper, "Qn the Influence of
Geophysical Factors on the Motion eof a Satellite,”® menticned
factors such as air resistance, the difference in the field of
e O A -
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g-;vity of the apheroid earth from the central field, and the
g difference of the tiue field of gravity from the field of the:
¥ earth spheroid, ‘His paper presented an estimation of the

\g p-eacnt pon:lble accuracy with which the influence of
ophysical factors on the motion of the satellite canbe
nai(hred.

- Some of the other Soviat scientists who have discussed

. methoda of geophysical ressarch by mesns of rockets and
- satellites include V. V. Mikhnevich, who has written on _
' measurements of pressure; 79/ S. N. Vernev, V.. L, Ginsburg,
and L. V. Kurnosova, on investigations of primary cosmic
radlation; 78/ B, A. Mirtov, on composition of the upper

L atmosphere; K. I. Oringaus and M. Xh, Zelikman, on the
¥ - concentration positive ions along the path of a satellites
R 120 B.S, Danilin and V. V. mmmch, on high atmospheric
g 1t:l.oa; 12;/ and Mirtov and V. G. Iatem:l.n, on the spectrum
Y ot ions in the ionsphore. 109/

.Soviet Stateménts-of Hilittgy Objectives .  ::.

Soviet officials and scientists have mads very few statements
relating to the military objectives of their space research and
devolopuent program. \

Tie .Seviet articles which do mention military objectives .
. usually quote and comment on statements Yty c¢itizens of Western
countries, These articles.are always liberally intersperaed with
the usual Communist "peace®™ propagands.

Ao A, Shternfol'd, for example, in 1958 quotes Werner Ven
Braun as propesing artificial earth satellites for aerial
reconnaissance and for the bomblig of enemy objectives with
" extraordinary accuracy. The instant of ejection of the missile
- - from the satellite would be calculated in advance and the missile

‘would be guided to its target frem optical or radar telescopes
on the satellite, Shiernfel'd states that adherents .of the use
of artificial satellites as bomb carriers should bear in mind
that such satellites are very difficult to build and much easier

to shoot down. 76, pp. 25-3_8 /

Major Gereral G. I, Pokrovskiy, & wespons expert, in his article

"The Role of Science and Technology in Modern War," published in’

1957, wrote as follows, “The development ... has 21se led to

artificial earth satellites. These satellites, together with ‘
thedr scientific value, also have military significance. Fram - A
them it is possidble to observe the opponents' territory and to

throw atomic ‘bambs on that territory. 110/ . .
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Regarding the use of satellites as reconnaissance vehicles,
Professor Nikolai Barabashev, Chairman of the Planets Commission

stated in 1958, "It is theoretically possible to. create immobile
satellites of the earth, The orbit would be over 22,000 miles
high and the speed over 10,000 feet per second. It would be
possible to conduct constant observation of our planet if three
(satellites) were positioned in space. 111/

_The Secretary of the Hungarian Space Travel Commission
sald on 7 August 1958 that he had been told by a leading Soviet
scientist that the USSR plans three new satellities, one of
vhich would carry a television transmitter to report on the
surface of the earth, including cloud formations. 195/

 In the 6 November 1957 edition of Saxiat Fleet, official
USSR naval publicationy, Professer V. V. Dobronravov discusses
the techniques of determining the position of a ship by means
of radio bearings taken on an artificial earth satellite. In
the 21 December 1957 issue of the same publication, Soviet -

Naval Cemmander N. Tumanov discusses the practical operational

aspects of the preblem, 196/

A Tass Moscow broadcast of 18 October 1957 stat
"Artificial earth satellites can serve as astronomic béacona, '
writes today's Seviet Fleet. They will help Navigators '
determine the location of their ships with great precision
and insure dspendable navigation at sea, in the stratosphere,
and in the ionsphere.” §27

Statements and Bvents in Other Bloc CQuntriea and Cemmunist China

m%st China.--Pravda on 18 May 1958 reparted that
c«;mun:tat a ®is about to enter the space race and may
launch a satellite 'in the near futwre'.® The Soviet
publication claimed that it was quoting Kuo Mo-jo, President
of the Chinese Academy of Sciemces, Kuo reportedly said,
Mhinese scientists are seriously studying the Soviet Union's
most advanced science and technology s¢ that China may launch
her own Sputnik in the nearest future.® .208/

, An American-trained Chinese scientist whe spent five months
in Communist China said on 3 Kovember 1958 that the Communist
regime was working on projects te put a satellite into orbit and
shoot a rocket to the moon. According te the ebserver, the '
Communiste have brought back the best Chiness scientists from
abroad, most of them from England and the United States. He
reported that technical assistance and equipment had come from

-424A-
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- qasR but that some equipment had been "smuggled in from the ..
4. States and England.® 122/

4

The following sppeared in the Hong Kong South China Moraing
.28 July 19584  "Chinese scientists are hard at werk -
ing conditions for the launching eof an earth satellite in
futwe. In Shanghai, scientists were studying a new alley
ch, they claimed, was superier to aluminum in dwrability and
-lighter. Experiments had been carried out extensively in
:past two monthe. Seientists told the press that if these

N oeriments proved succesaful, the new alley.would be used in
Fihe manufacture of a China-mads 'baby moon'.® 12iy/

A Peking news agency, Wen Wel Pao, reported en 15 October

8 .that Tsinghua University had successfully manufactured.

¥ Communist China's first radicastronomical telescops.. Accerding

i te the repert, "It will help mankind unvail the secret of space
and pave the way far interplanetary travel.,® 125/

.

. An article in a Cemmunist Chinese publication ef 5 Nevember
S7 reparted that Ch'en Te-huang, Directer of the Mathematics:
Institute, and Ii Chih-hui, Director of the Physics Research
Instituts, gave talks on earth satellites and intercontinental
L ballistic missiles at Urumchi. The article also reported that
k- twelwe satellite tracking stations were being established in the
" country by the Cemmunist Chinsse Academy of Sciences, 126/

_ The president of the Chinese Communist Academy of Sciences,
~ Kuo Mo=-jo, was reperted in April 1958 to have statadd "China's
‘solentists are determined teo get China’s artificial earth
satellite inte the sky at an early date.* 127/

_ The use of miniature cameras in phetographing Sputnik II is *
revealed by a Chinese Cemmunist periedical. Thirty-four
'photographic observations were made during the perioed from 18
December 1957 to 18 March 1958 by the Purple Meuntain Observatery,
Nanking, Attempts were made to calculate satellite orbits from
the cbservations., 128/

Albania .~?-No.xxe avgllable.

CONEIDENTIAL




C01057750%

(3
1

' Czechoslovakia,~-Nauka 1 Zhizn', Moscow, in October 1958,
carried an article by I, Novak, Chairman of the Czechoslovakiah -
. Committee for the IGY, stating that 16 stations scattered
throughout the country “are now ebserving Sputnik III." The .
, : article stated that photegraphic observations of the satellite -
T T had been taken and that geodetic information had been obtained. 130/

: The officlal Czechoslovakian program for the IGY stated .
that two or three stations for visual observation of artificial
earth satellites and monitoring of radio signals from satellites
were planned as of 1957. 198/

According te a Hungarian seurce of 17 Octeber 1957, a new-
type of radar was installed at the Ondrejov observatery in
Czecheslovakia which made possible the observation of meteers. 199/

Fréiitis'elil,"\m and Indek Neuzil are the authars of a.book,

ocket Flights and r_Atmosphere Research, published by
Czecheslovaldan Academy of Sciences in 1957, which, ameng other

subjects, considers artificial earth satellites. 200/

_ Workers eof the Peeple's Observatary in Presov followed the -
radie signals of Sputnik I as did those in the Physics Institute
of the Pedagogic College in Presev in October 1957, accerding to
press reports, 1 ) _ :

‘Workers of the Astronomical Institute of Brne University and
of the Peoples Observatory, Brno, were tracking Sputnik I,
accerding to a press report ef Cctober 1957, 132/

The radar at the ebservatory at Ondrejov, designed to track
meteors by means of its directional antenna, began receiving -
signals from Sputnik I, according to a Prague report of 8 October
1957. The article stated that this was the only radar of its
type in central Burope. 133/ ' '

After Sputnik I was launched, the astrenomical observatery
on Lake Skalnate showed that it was able to contribute more than
was expected, accerding to a Prague report. The results of the
satellite cbservatiens were so valuable that members of the
observatery were invited to Moscow te work in close cooperation
vith Soviet scientists; not enly in ebserving the satellite, but
alse in making calculations. The ebssrvatory had mere than 50
photographs of satellites and had made more than 150 measurements

up to 9 February 1957. 129/ o
: .,A short unsigned article in a Bratislava paper of 9 March
1958 discusséd’the theory of ieon propulsion which would allow space.
-l A~
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scities of .200 kilometers per second. The hrticle was
ogupanied by-a roughisketch of such a rock:et-. 20;/

_ According to a Czechoslovakian broadcast, the Slovak

of Sciences on 11 Decenmber 1957 received.as a gift from
USSR twenty-two telescopes for observation of artificial Cd
¢ u-th satellites, 202 _

At a2 27 Febrmy 1958 meeting of representatives -of
uchoeelnkia's astrononical observatories-which discussed the
blems of observation of earth satellites, it was reported
hat the. country had fourteen official ebservatien stations.
U"Aocording to statements made at the conference, Soviet

' astronomers ‘rated Czechoslevakian satellite cbservations shead
of all -others, 13k

Czechoelavald.a is the only Eurcpean country to have picked ;
up the ‘signals of the first American satellite well enough 10 .
be of any scientific value, accerding te a broadcast of 11 May

1958 from that cowrntry. -Reception of the signal was by means

of ‘a 8specially arranged parsbelic mirrer, eim:llar ‘te those uaed

in (radie) telescopes. 20,

.East Germeny.--An East German newspaper, on 7 June 1957,
reported ‘the near completion of the second-largest radio t.
telescops in- the»world at the Heinrich-Hertz Institute, Berlin.
by

A news item of 16 October 1958 stated that East Germany had
recently placed into eperatisn Eurepe's eecand-largest radio
teléscope in-the Heinrich Hertz Institute. The diameter of the
parabelic: reflector is thirty-six meters. The apparatus will
serve for Tesearch on radic waves of cosmic erigin. 136/

Returning from an inspectien of observaticn stations, Soviet
Professor Dobronravin from the Crimean Astrophysical Observatery
was reported on .12 February 1958 as being greatly impressed by
both the-technical facilities and the quality ef the GIR research
work under -the satellite observation program. Professor Horst
Philipps, Secretary .ef the GIR National Committee for the IGY,
stressed the need for coeperation with Soviet scientists, 138/
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- following lectures were scheduled to be delivered at the newly
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o==Satellite tracking in Hungary was organized by the
Lcadeny 0. {iences observatory and othér groups, according to a
Budapest report of 3 April 1958. The satellites are being tracked
both optically and by radio.

The Hungarian press reparted that in December 1957 the

organized Hungarian Aeronautical Soclety for Youths ®Paths in
Space®, by Gyorgy Kulinj "Introduction to Rocket Engineering®, ..
by Zoltan Fulop; and "Man in Space®; by Dr. Emil Galle, QQ/

Forty small size AT-1l type telescopes, with an ll-degru
range, made in the Soviet Union, will be used by Hungarian
tracikdng stations engaged in observing artificial satellites,
according to a Hungarian source of 22 January 1958. 20L/

In a Budapest article dealing with special materials used
in the construction of rockets, the atat.ement is made, "4 & «
the melting point of rhenium is: 3170°C, It is. almost wholly
insensitive to oxygen. Since it is more costly than gold, it
is used only to coat the rocket nose," 205/

Jogsef S:I.nka, secretary of a conmittee on space travel, in
an interview recorded by the Hungarian press, stated in March
1958 that Hungary could not send iup a satellite because of the
prohibitive expense and the fact that there was no appropriate
testing grounds available in the thickly populated area of
Central Europe. 209/ .

Poland.--A ‘Polish periodical reported in January 1958 that
a recent meeting of the Polish Society of Rocket Engineering and
Astronautica gave special -attention to areport by’ Engineer V.
Gelsler and M. Paukov, who suggested the idea of using small
celestial bodiaa, planetoids, as artificial earth satellite space
stations. The speakers mentioned Ppossible use of the planetoid
Hermes, discovered in 1937.

A Polish broadcast of 22 October 1957 stated, "The Institute
of Basic Problems of Technology of the Polish Academy of Sciences
will set up independent isotope snd astronautical research '
centers, The astronautics research center will deal with the
problem Of cosmic flight.". 142/

A report of k June 1957 is quoted ax follows, "Poland also
plans to build an artificial earth satellite, according to a
statement of K, Zarankievics, President of the Polish
Astronautical Society,"

< U5 A -
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" i Polish astronomy journal in 1957 described the Andrzejow
) atéry instrument for meteor photography as consisting of
B £ixed cameras which cover more than half of the sky. An

N entical installation was set up at a station in Prelcy, 40

R:) meters from Andrzejow, Other identical stations and at

K. ast two long-focus cameras were to be put into “use for

N ovestigation of meteors, 206/ .

58,

¢ L. Bobrowski, of ths Polish astronautical Society, informed
s press representative on 2k May 1957 that the Society had
Fascided to set up 2 special commission to work out in about

g three years a project of a manned artificial earth satellite.
F'Some 100 scientists of various specialties were to be members

i of the committee. The satellite would be capsble of changing

. 1ts orbit by means of ion-driven engines. It was assumed that

* the project would not be implemented in Poland. 150/

A Varsaw report of 10 Octower 1958 stated that the Cracow
. branch: of the aeronautical society and associated groups on that
' date lsunched an experimental rockst, the beginning of further
work on atmospheric research rockets.

Missiles and Rockets reported on 6 October 1958 that the
Polish Astronautical Society now has 500 members end two nsw
sections inBydgosses and Lublin, = Professor Z. Pacskowski was
named prasident and Professor K. Zarankievics vice president
last spring. : ' ‘

Polish I0Y officials reported on 10 October 1957 that
preparations were in progress in their country foar visual and
radio observations of artificial earth satellites,

: According to & Soviet report of 13 November 1958, scientists
of the Polish Peoples'! Republic are allotting significant attention
to work on the creation of rockn‘ts for meteorological and other
- 474~
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investigations in the upper layers of the atmosphere. The
report continued, "Recently, the Polish Press reported the
- launching in Blendovskoy Pustyni of the second stage of such
a rocket created by the Krakov Department of the Polish
Society of Astronautics and the Rocket Section of the Mining
Metallurgical (Gornometallurgicheskoy) Academy in Krakov.
The launching of the rocket was necessary to indicate the -
-correctness of the calculations and statistical experiments
carried out. 148/ . :

o :
Rumania.--None available.
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