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THE SOVIET SPACE
PROGRAM '

THE PROBLEM

To evaluate the current status of the Soviel space program
and to estimate its progress over the next 5 to 10 years.

COMCLUSIONS

A The underlying motives of the Soviet leaders-in planning
their space program, as for all major programs, are to enhance
the security of the USSR and to increase its power and prestige,
gaining advantages over the US where possible. In making de-
cisions about the specific projects to be ineluded in their program,
the Soviet leaders will continue to be guided by such general con-
siderations as the political and military gains that are likely fo
result from particular space accomplishments and the technical
and economic limitations that determine the ranpge of their
choices. We believe that these considerations, as well as fhe
desire to achieve scientific gains, will ineline the Soviets toward
a space program of much broader scope than in the past, but
attempts to accomplish spectacular “firsts” will continue,
{(Paras. 45-48)

B. Our evidence as to the future course of the Soviet space
program is very limited Our estimates are therefore based
largely on extrapolation from past Soviet space activities and on
judpments as to likely advances in Soviet technology. (Para. 47)

C. The Soviets have recently expanded their unmanned space
flight program, in part because future Soviet_space missions will
regquire a considerable increasze in scientfific datz. Unmanned
satellites will continue to be used to collect data on the near-
earth space environment and to test new space components and
systems for manned space vehicles. In addition, the Soviets may
- attempt an unmanned soft landing on the moon or the orbiting
of an unmanned satellite around the meon at any time. They
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will probably continue to launch probes to Mars and Venus. As
greater propulsion capabilities are developed, more extensive and
complex scientific investigations of interplanetary space will be
undertaken. However, the high failure rate in Soviet interplane-
tary attempts to date indicates difficulties which may handicap
or modify their future program for deep space exploration.
{Paras. 4, 13-16, 55)

D. Dramatic manned space flights are likely in the course of
the next few years. Using space systems presently available, the
Soviets will probably begin, within the next year, to employ
manned satellites having some maneuverability while in orbit and
to perform rendezvous, docking, and transfer operations. They
will probably undertake manned flights of increasing dura-
tion, and could orbit a two-man capsule at any fime It
would be technically feasible for the Soviets to put up a small
manned space station or attempt a manned circumlunar fiight
by 1963-1964 using first-generation ICEM boosters and earth
orbit rendezvous techniques. If a military booster of about 1.5
million pounds thrust becomes available in the next year or so,
this booster could be used to accomplish the same feats in 2 less
complex manner. If a multimillion pound thrust space booster
is being developed now, the Soviets could orbit a 50-100 ton
manned space station in 1965-1966. (Paras. 25-27, 51, 53-54)

E. Some Soviet statements indicate that a program for a
manned lunar landing is under way in the USSR, but we have
no confirmation that it is currently being pursued. The fop
Soviet leaders have not committed themselves publicly o a Junar
race with the TS, and it is highly unlikely that they will do so.
However, the prestipe attached to the first manned lunar land-
ing, its probable political impact, and its importance for future
advances in space, would probably lead the Soviet leadership to
compete unless the cost were considered prohibitive or the US
seemed to have an insurmountable lead. On the basis of present
evidence, we cannot say definitely at this time that the Soviets
aim to achieve a manned lunar landing ahead of or in close com-

- —patition with the US, but we believe the chances are better than
even that this is a Soviet objective. Given their ability to con-
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centrate human and material resources on priority objectives, we
estimate that with g strong national effort the Soviets could ac-

complish 2 manned lunar landing in the period 1967-1968.
(Paras. 45-52) .

F. On the basis of evidence presently available, we are unable
to determine the existence of Soviet plans or programs for the
military use of space., The limitations of this evidence, however,
are such that our chances of identifying military programs are
poor. We believe that the USSR almost certainly is investigating
the feasibility of space systems for military suppori and offensive
and defensive weapons. Moreover, it is possible that space ex-
ploration, which is totally new to human experience, will offer
unforeseen opportunities for military application. Soviet de-
cisions to develop military space systems will depend on their
expected cost and effectivensss as compared with alternative
systems, the political and military advantages which could be
gained, and the Soviet estimate of US intentions and capabilities
in comparable fields. We believe that the USSR will produce and
deploy those military space systems which it finds to be feasible
and advantageous in comparison with other types of weapons and
military equipment. (Paras. 5, 56)

G. Greater emphasis than heretofore will probably be placed
on military applications of space vehicles, both to meet specific
Soviet requirements and to keep pace with military programs
which the Soviets expect the US to undertake. The first Soviet
military space vehicles are likely to be earth satellifes used in
various support roles—reconnaissance, early warning (EW), geo-
detic, communications, or navigation. We. believe that such
satellites could be launched at any time; some recent satellites
probably have carried out cloud photography and possibly other
experimental reconnaissance missions. Other possible future
Soviet developments include an orbital bombardment satellite
system and an orbiting satellite inspection system. However, we
do not believe that Soviet space technology bas progressed suffi-
ciently for the USSR to have made the decision to proceed with

" larpge-scale programs for offensive or defensive space weapons.

{Paras. 57-64)
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H. Within this decade, the basic factors of reactiom time,
targeting fexibility, accuracy, vulnerability, average life, and
positive control for an orbital bombardment system almost cer-
tainly will not compare favorably with ICBMs., We believe that
a Soviet decision to develop and deploy an orbital bombardment
system would depend in large part upon the extent to which these
drawbacks can be overcome. A demonstration of an orbital
bombardment satellite could occur at any time, but we believe
that in the near term its military effectiveness would be minimal.
If the Soviels decide to develop an orbital bombardment force, it
would be preceded by a developmental system of limited military
effectiveness which could appear as early as 1965,  (Paras. 60-61)

L In sum, we estimate that Soviet space efforts in the next
decade are likely to include increased man-in-space activity, some
military support systems, scientific satellites, interplanetary
probes, and lunar exploration. Specific major developments
which could occur within the period of the estimate are manned
space stations in earth orbits and manned lunar landings. In
addition, demonstrations of developmental space weapons sys-
tems may cecur. We believe that Soviet scientific and techno-
logical capabilities are adequate to accomplish these objectives.
However, this Soviet program will be vastly more expensive than
it has in the past. It will be competing directly for the
scarce skills and resources also needed in the ICBM, air and
missile defense, and economic programs. Nevertheless, we be-
lieve that the Soviet leaders are committed to a continuing space
program of sizable proportions as an element of national power
and prestige. (Paras, 1744, 66-71)




DISCUSSION

. AIMS AND ACHIEVEMENTS TO DATE

1. In 1955, long before the USSR successfully launched Spuinik I,
the Boviets announced that the poal of their space program wis manned
interpianetary travel The space activity which they have sinee un-
dertaken is consistent with this goal, but would also be consistent with
other gbjectives, The announced goal, therefore, sheds very litlle light
on the specific objectives of the Soviet space program.

2. A review of Boviet space accomplishments to date makes it clear
that the USSE has been engaped in a well-planned, long-term program,
heavlly emphasizing manned space flight. The political impact of
the first Sputnik had great influence on the subsequent eourse of the
program.  This initial success probably led the Soviet leadership to
allacate resources to the program very generously and led them to
seek additional spectacular “firsts,” in some respects subordinating
other objectives to cold war objectives. Suecessful space ventures have
been used to support claims of military strength, scientific and technieal
advancement, and the peneral superiority of Soviet society.

3. The Soviet approach has contributed to an impressive record of
pioneering achievement aver the past five years. The Soviet record in-
eludes: orbiting the world's first earth satellite and by far the heaviest
satellites; launching the first vehicle to impact the moon; launching
the first vehicle to transfer from earth orbif to a trajectory towards
a planel; the first successful orbiting and recovery of a man; and,
mast recently, the first concurrent orbital Aight and recovery of {wa
manned satellites. These successes represented technical achievements
of the first order. They were made possible in large measure by
the availability of the frst-generation Soviel ICBEM booster, a very refi-
able wehicle using clustered engines to achisve considerably higher
thrust than any US booster now operational,

4 The collection of scientific data by Soviet space vehicles was fairly
limited and selective through 1961, There was an apparent lack of
systematic and comprehensive in-fight measurement of the space en-
viromment needed for future space ventures, but this need was at least
partly met by TS data available to the USSE, primarily through
COSPAR. Beginning in late 1961, the Soviet program was apparently
broadened so &5 to place greater emphasis upen the collection of data
an the space environment of the earth. We believe this broader pro-
gram was undertalken to remedy whatever weakmess in this area might
adversely affect Soviet near-term plans for space exploration

© 7UH, The Soviets almost certainly have investigated the feasibility of
developing space systems for military and perhaps economic purposes.
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We have no firm evidence that the Soviels have launched any space
vehicles specifically for military purposes, but their space experiments
have produced information which would be useful in the development
of military space systems. AL least the initial testing of such systems
would probably be conducted under the guise of scientific experiments.
Despite the absence of specific intelligence, therefore, we believe that
the Soviets could be proceeding actively to develop space systems for
reconnaissance, surveillance, and other military purposes. Sormne of the
Soviet developmental work could also have commercial applications, as
in eommunications satellites,

Il SOVIET SPACE FLIGHT PROGRAMS®

Verlical Firings

6. Soviet space exploration began in 1948 with vertical launchings
designad to investigate near-earth space and the effects of that environ-
ment on biological subjects. The purposes of these firings included
upper atmosphere research, photographing the earth’s cloud cover, and
space blology. The first firings—to altitudes of about 55 nautical miles
(n.m.) —probably involved the collection of geophysical data. Between
1951 and 1969, a series of geophysical and biological experiments were
undertaken with vertical firings to about 60, 115, and 2530 nm. Dogs
were used as specimens in tests of sealed cabins, pressure suits, ejec-
tion methods, and reentry techniques. The data obtained in the So-
viet wvertical firlngs contributed directly to the development of life-
support equipment and recovery techniques for Soviet manned satel-
likes.

Early Unmanned Satellites ®

7. Sputniks I, IT, and III, launched in 18957 and 1958, were instru-
mented satellites desipned to collect geophysical data on near-earth
space, and to provide some biclogical data. After these three shots,
Soviet launchings until the spring of 1962 were devoted fo lunar and
planetary exploration, and particularly to the man-in-space program.

Lunar Exploration

8. Other than vertical firings, the only Soviet space launchings con-
ducted during 1959 were those related to lunar exploration. Lunik I,
which was launched in Januszry, scored a near miss, and went into
solar orbit. Lunik I successfully impacted on the moon in September.
Both of thess flighls provided some data on the nature of space be-
tween the earth and the moon. Three weeks later the Soviets sucoess-
fully sent Lunik IT1 on a circumlunar flight and oblained the first
~ phaotographs of the hidden side af the meon, In April 1960, the Soviets

Lt Par a tabular summary of Seviet space flights Lo date, ses Table 1. page 26,
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launched anolher lunar vehicle which failed Lo reach the moon, Since
this flight the Soviets have made no further attempts to launch a vehi-
cle toward the moon,  Although the Soviets have achieved some spec-
tacular “firsts™ in their lunar prosram, there have been 2 number of
failures, estimated at about 60 percent of the launchings attempted.

Flanetary Probes

9. A favorahle opportunity to launch a probe Lo Mars occurred in
the fall of 1960, and to Venus in early 1961, In October 1960 the Soviats
were twice unsuccessful in launching probes toward Mars. In Febru-
ary 1961, the Soviets failed in an attempt to launch a Venus probe from
Sputnik VII. They succeeded later in the menth with Sputnik VIII,
but lost contact with the probe early in its flight, and thues failed to
achieve their major selentific objectives. The next favorable opporfunity
for a Venus shot occurred in the summer of 1962, In late August—early
September, the Soviets made three attempts to launch a probe to Venus,
in each case, they succeeded in placing a satellite in parking orbit, but
due to a malfunction of the fourth stage, failed to launch the probe
toward Venus, They experienced a similar failure in attempting to
launch & Mars probe {rom an orbiting satellite in Octaber. They suec-
ceeded on 1 November, but failed in yet another attempt on 4 November,

Maon-in-Space

10, The major emphasis of the Soviet space program has besn given
to manned space flight. In 1960 three heavy satellites, Sputniks IV, W,
and VI, were orbited for the purpose of checking out such design fea-
tures as stabilization and control, lfe support equipment, retrorocket
operation, and re-entry and recovery. Im addition, Sputnik V camied a
large variety of biologieal specimens. Sputniks IX and X, launched
in March 1961, were prototype tasts, probably simulating in all respects
the first man-in-space shot except that the passenger in each case was
8 dog. Two weeks later came the flight of Major Gagarin in Vostok I,
with recovery after a single orbit around the earth. In August 1961,
Major Titov in Vostok IT remained aloft more than 25 hours and com-
pleted 17 orhits around the earth. After the Titov flight, the Soviets
undertook no more manned shots for shont 2 year,

11. This program was resumed on 11 August 19062, when Major
Nikolayev was orbited in Vostok ITT, and aboul 24 hours later, Lt. Col.
Popovich followed in Vastok IV. The two were brought down on 13
Aupgusi—Nikolayev after some 64 orbits in 95 howrs, and Popovich after
48 orbits in 41 hours. We believe that the Soviets attempled to put the
two satellites into nearly identical orbits, They were able to orbit the
- “space ships in close proximity {about 5 nam.) at one point, after which
the distanee betweaen them widened.

—SEEheE 7
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1Z Hendezvous or docking maneuvers? were not attempted, nor do
we believe that they wers even contemplated. However, orbiting two
satellites at the same lime and in nearly identical orbital planes is a
necessary first step to the development of such techniques, and is also
an impressive achievement in itself. The long durmstion of the fights
undoubtedly enabled the Soviets to acquire extensive physiological and
psycholopical data. This achievernent attests to the reliability of So-
viet space boosters, guidance equipment, life support systems, and re-
covery techniques. However, we do not believe that these manned
flights represent any startling advance or breakthrough in Soviet space
science or lechnology, or that any hew space equipment or techniques
were invalved. .

The “Cosmos” Series

13. Lafe in 1961, the Soviets began a new series of space launchings,
the unmanned “Cosmos” series, with the stated purpose of collecting
astrophysical and geophysical data, and of testing satellite structures.
The first two launchings were unsuecessful. Since March 1962, a total
of 11 “"Cosmos™ satellites have been successfully launched-—7 from Fa-
pustin ¥ar and 4 from Tyuratam. Our evidence on the “Cosmos™
series indicates that two programs are invalved.

14. The satellites launched from Eapustin Yar have transmitled
data on near-earth space compatible with the Soviet elaim of a scientific
collection effort, probably including data on nuclear fests. This efort
probably reflects, at least in part, & Soviet desire Lo maintain the pres-
tige of the USSRH as a leading seientific nation. The vehicles have an
estimated payload of 3,000-4,000 pounds, indicating the use of a booster
smaller than the first-peneration ICBM. They have all been orbited
ab 2 49° anpgle of inclination.

15, The “Cosmos”™ satellites launched from Tyuratam appear to bave
been primarily associated with the man-in-spaee program. First-gen-
erationn ICBM boosters were employed fo put Vostok type vehicles
(weipghing approximately 10,000 pounds} into orbit at a 65° angle of
inclination, These vehicles were later recoversd. The first two prob-
ably served to check out equipment and collect data for flights of Vos-

toks TIT and IV. [
] How-

"ae pged im this estimale, rendesvons 1z the aperation of modifying the orhit
or trajectory of one or maore space vehleles, for the purpose of bringing and
maintalning them in close proximity, This operatlon requlres ;0me MANEUTering
while In grbit, In contrast Lo eo.orbiting by preclse launching of the second vehicle,
By docking ls meant the establishment of a physical contact betwesn twa orblbing
—wehickes,-and by transfer s maesnb the physical movement of persons or equipment
from one orbliing vehlele to another.
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ever, we do not know the contents of the recovered capsules; thelr size
and payload capabilities would have permitted other missions,

Soviet Space Failures

16. The USSR has announced the successful launching of 28 space
vehicles and has never admitted to any launching failures. However,
surveillance of Tyuratam and Kapustin Yar Range space operations
reveals a ratio of failures to total launchings on the order of 40 per-
contd The man-in-space efforl has achieved the highest degree af
suecess, with only two failures accurting during 15 launchings. Neither
of these failures involved a manned vehicle. In contrast, the lunar and
interplanetary programs have had a very high failure rate—estimated
ta be about 70 percent. The many failures fo launck interplanelary
probes from parking orbit indicate a low reliability for the injection
stage. Lunar mission failures appear to be attributable to defects
in the upper stage propulsion gystem, The injection systems have
all had difficulty early in their development, bot these difficulties have
now been avercome with the exception of those in the planetary injec-
tion stage. These latter difficulties, which have persisted for the past
two years, may handicap or modily the future Soviet program for decp
space exploration.

17. In addition to launching failures, the Soviets have been forced fo
cancel or postpone launchings, and some of the space wehicles which
were successfully launched had component malfiynctions.  For ex-
ample, Lunik I was probably intended to hit the moon, but missed. The
deorbiting systems contained in Sputniks IV and VI failed to function
suecessfully. Communications with Venik 1I were lost shortly after
its successful launch towards Venus, Each of these launchings was
publicized as a success, although cach probably failed to achieve the

majority of its planned objectives.

i, SUPPORTIMNG SCIENTIFIC AND TECHMICAL CAPABILITIES

18. Since its ineception, the USSR's spacé program has been closely
linked to its military missile program. The {wo programs have used
the zame boosters and launching facilities, and are mutually sepport-
ing in other respects as well. We belisve that many of the scientists,
engineers, and techniclans who are working on space projecls are also
invalved in the Soviet missile program. According to L. I. Sedov:
wnere is one large team in Russia that tandles all space projects. The
same key men are in charge of guidance, tracking, and other segments
for each of the projecls. Itisaverjrmrgebeama.nditcﬂnwenmkﬂ

iIn estimating the falluve rale, we have eounted ms fallures only operations
- —ip which sn actoal launching peeurred but the vehicle was last of destroved by
malfunction, or, in the case of planelary probes, 2o earth orbit was achleved but
the last stage Tailed to inject into planctacy trajectary. -
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care of several projects in parallel .. . We have no distinction betwetn
military and ctvilian projects.”

19. The Soviet space effort appears to be well-programed and eoordi-
nated, The group responsible for coordination at the national level has
not been identified. We believe that initially the Interagency Commis-
sion for Interplanstary Communications, headed by L. I. Sedov, was
charged with prime responsibility for Soviet space programs, inciuding
their coordination and contrel, but ils functions have apparently been
curtailed. More recently, thers are indications that the Soviet space
program may be Girected by a State Commission, possibly chaired by
D. F. Ustingv, reporting directly to the Counetl of Ministers. This com-
mission is probably responsible for the selection and planning of specific
missions, for budget allocation, and far eyeluation of resuits. Below
this level, responsibility for the design, development, and fabrication of
space vehicles is probably assigned to the State Committee for Defense
Technology. Secientific suppoert for the program is centralized in the
Academy of Sciences and the Academy of Medical Sciences, which are
alse probably responsible for the design and development of certain
supporting systems such a5 life support apparatis.

a0, (ifficial secrecy has prevented the identification of more than a
few of the key personalities in the Soviet space program, but their
schieverents leave little doubt that many men who OCCURY the first
rank in Soviet science and technology are involved in the Soviel spact
offort. The announcement of awards 10 some 7,000 engineers, scijentists,
and technicians for developing the Vostok indicates that a very cof-
siderable number of personnel is involved directly in space projects.
We have not been able to determine the total manpower employed in
the space program or to identily all of the seientific and technical facili-
ties invalved, These tasks are further complicated by the intermingling
of the space program with the missile program.

91, Several of the major facilities involved in the Soviet space pro-
gram have been identified. These include tracking {acilities, the Tyura-
tam and Kapustin ¥ar test ranges?® a rocket engine plant (Ko. 458) at
Moaoscow, & missile airframe development center (Plant Mo. 58) at Ka- ’ ¥
liningrad, a space flight training installation at Tomolino near Moscow
(which also develops life support and safely equipment), and probably
the Kuromoch static engine test complex near Euybyshev. Exeept for '
Tomalino, all of these are also heavily engaged in the Soviet missile pro-
gram. We believe thal mast of the facilities engaged in the space pro-
gram remain to be identified, Mareover, supporting the work of the
major complexes are 2 vast number of institutes, laboratories, design
bureaus, ete., which together represent a large portion of the scientific '
and technical resources of the USEH.

* Por space launch [meilities at these test ranges, see Figures 1 and 2.
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99 We believe that Soviet capabilities in the basic and applied sci-
ences are adequate to support an ambitious space program for the
next 10 years. This judgment is based on Soviet space achievements to
date, and on a comprehensive review and evaluation of current and
prebable future capabilities in the maajor fields of science directly cor-
tributing to the spzce program. Pertinent Soviet scientific capabilities
are considersd at least adequate in most cases and are improving in all
finlds. In a few fields the Soviels are considered to be outstanding, no-
tably in lunar, jonospherie, physiological, and mathematical research.

23 The USSR is enlarging and improving its eonventional astro-
nomical program znd facilities with most emphasis on astronomical
and astrophysical subfields of value to the space program, including
celestial mechanies, moon and planet investigations, golar research, and
metearites. The Soviet radio astronomy programm, which has potentiali-
ties for improved deep space tracking and communications, in addition
to its utility as a powerful scientific research tool, has reached large
proportions and is being pursued and expanded vigorously.

24, In recent years the Soviets have also greatly expanded their geo-
physical programs and ground-based facilities and have eonducted &
number of investigations of the upper atmosphere and space designed
to determine the envirenment for future space flights as well as for
hasic research important to long-distance communieations and other
practical development. Soviet capabilities for investigating all types
of radiation, interplanetary matter, the joncsphere, and magnetic felds
in space are improving and should keep pace with the growing needs
of the space program. MOoTeover, the Soviets are also closely following
U5 developments in these areas.

95 We have found evidence of Soviet deficiencies in only a few of the
scientific fields which directly support the spaee eflort: meteoritic
studies, organic chemistry, and plass fiber research, In each of these
areas, the Soviets are making a determined effort to overcome their
handicaps by concentrating their efforts on the pertinent scientific
problems and by exploiting foreign research. We know of no scientific
weaknesses that are likely to be limiting factors on fufure Soviet
PTOETaLIms,

a5, Difficulties in the Soviet space Program are more likely to arise
from technological than from scientific limitations. Reguirements con-
siderably more demanding than were dictated by the early needs of
military rocketry must be met in-confronting the future challenge in
space. Such missions as grbiting a large space station or manned lunar
“fiight will be far more complex, e¥xpensive, and demanding than past
Saviet space achievements.

—RRicRE 11
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Propulsion Systems

27. The first-generation ICBM (lermed Category A" and 55-6 by us
Intellipence) has been the workhorse of the Soviet space program Lo
date. This reliable, powerful boaster, with an estimated sez lewel thrist
of 750,000 pounds, has enabled the Soviets Lo orbit the heaviest earth
satellites. Employed with a powerful upper-stage propulsion umit, it
has enabled the USSR to place some 14,000 pounds into orbit at an
altitude of shaut 100 miles. Additional spectacular sfrete” such as the
orbiting of two men in a single capsule gre still within the capabilities
of this booster system, and it will probably be used in varfous space ¢
activities for the next few years, :

a8, A new two-stage Soviet ICEM {(termed Category “C" ar 85-8 by
US Intelligence) has been observed in flight testing on the Tyuratam
rangs for more than a year. We have been unable to determine the
size or thrust of this vehicle. It is possible that it is considerably
smaller than the frst-generation ICBM, and that it has a thrust of
about 300,000 pounds. Alternative calculations suggest that it is con-
siderably larger, with a thrust as high as 1.3 million pounds.

29 1f the 55-8 is not a large vehicle, we believe that the Soviets are
developing yet another ICEM to deliver very large payloads of up to 100
MT yield, and that they will begin test-firing the new vehicle within the
next year or so. A Teasonable range for the thrust of a new ICBM
booster eapable of delivering 100 MT payloads is one to one-and-one-half
million pounds. Facilities at Tyuratam already exist to accommodate
boosters of this size.

30. Such a booster would allow the USSR to undertake a number of
space missions which are beyond the capability of the first-generation
ICBM hooster. Heavier planetary probes cowld be launched, facilitating
unmanned planstary exploration. It could also be used for docking
and transfer operations involving heavier welghts of men and material.
If such 2 hooster becomes available within the next year of 50, it could
be tused for the establishment of a manned space station or for 2 manned
circumlunar flight somewhat earlier than the 1965-1966 date estimated .
for these accomplishments with a multimillion pound thrust space
booster (see paragraph 36). -
31, The heavier payload requirements of some of the spectacular space
missions which might be undertaken within the next 5 to 10 years will
require boosters with thrusts of several million pounds. The USSR will
probably attempt to achieve such thrusts by clustering several engines.
We believe that for this purpose the Soviets would require a single engine
developing 2 minimum of 500,000 pounds thrust. The single engine
_thrust estimated for known Soviet propalsion systems.or for. moTe pOWEr-. - — - - - -
ful military boosters would be too small,
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$2. Our evidence does not indicate whether the Soviels have begun
static testing of a large single engine suitable for use as the building
block in a multimillion pound thrust propulsion system. However,
considering Soviet requirements, their capabilities in this feld, and the
limited evidence, we estimate that flight testing of a new large engine
could begin at any time, Unless the Soviets plan to use a single engine
as 2 booster for space missions, it is possible that single engine flight
testing would be omitted. In either case, we believe that an engineg
cluster developing a total of several million pounds of thrust could be
initially test own in about 1964. :

44 Such & clustered booster could subsequently be eombined with
suitable upper stages to support Soviel development of long-lived manned
earth satellites for use as space stations and ohservatorips. It would
permit the Soviets to place some §0-100 tons in near-earth orbit, either
mrumﬁsunhaspaoesta,ﬁmurasnsteptnwardamanmduum
fiight, Any delay in the development of such a multimillion pound
boaster would result in corresponding delays in advanced space programs.

34. New Upper Stages. The development of improved upper stages is
also indispensable to successful accomplishment of a manned lunar
landing. There is no evidence that the Soviets have undertaken the
development of upper stages which utilize high-energy propellants.
However, they almost certzinly are investigaling the advantapges of
higher speecific impulse fuels for use in future propulsion systems. ‘The

impulse generated by the pxygen-amine fuels DOW in wse could
be increased by about one-third with oxypen-hydrogen or fluorine-
hydrogen. We believe that the Soviets could begin test launches of an
oxygen-hydrogen system al any time, and of a fluorine-hydrogen system
in the 1963-1965 period. Upper stages of Lhese types, when employed
with the SS-6 booster, could increase its payload capacity for fear-
earth satellites to some 20,000-25,000 pounds. For manned lunar land-
ing operations, the Soviets probably would combine these advanced upper
stages with new, large boosters (se¢ paragraphs 31-33).

35, At a later time period, perhaps toward ihe end af the present
decade, the Soviets could probably have a nuclear-hydrogen powered
upper stage available for first fight tests. -Such a system could produce
mare thar twice the specific impilse of present fuels, and would be use-
ful for orbiting very heavy payloads, for deep space probes, and for inter-
planetary missions.

36. The Soviets are actively engaged in the investigation of electric
propulsion systems for advanced upper stage vehicles. By 1963-1065
the USSH will probably have an electric propulsion device capable of
providing a thrust of 01-1 pound. Such a device could be used experl:

" mentally in orieniation control systemns for the proper positioning of

antennas or optic systems, or to prevent orbit decay af lang-lived vehicles
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from atmospheric drag. Systems capable of thrusts up to one pourud
could be available in the 1965-19G8 period. These systems would be
relatively heavy, and for this reason they would be confined to specialized
uses such as deep space probes during the period of this estimate.

Guidance and Recavery

7. Soviet space operations to date have been planned so as to make
repeated use of established ground equipment and methods for guidance,
control, and recovery.® Al satellites launched from Tyuratam have re-
mained within a small fraction of a 65° angle of inclination to the
Equator, Thus, only minor alterations in technlques and coordination
of facilities have been necessary for the various types of orbital missions
accomplished to date. The launching of all “Cosmos” satellites from
Kapustin Yar at an approximate 49° angle of inclination to the Fguator
also has facilitated standardization of operations. Space operations in-
volving other orbits will require addition or relocation of range instru-
mentation and guidance equipment. We believe that the Boviets could
do this at any time.

38, Soviet space vehicles launched from Tyuratam have thus far
used the basic first-generation ICBM guidance—a radio-inertial system—
during the boost phase. Although the Soviets have an all-inertial sys-
termn operational with their missiles, they may choose to cantinue with
the radio-inertial system for space ventures. The Vostok recoverable
vehicles probably used an earth fixed reference system using optical
and gyroscopic sensors.  In addition, the manned Vostoks incorporated
a system which enabled the pilot to assume control at will. The system
has so far deorbited a satellite under only cne set of conditions of time
and place. The evidence does mot indicate whether the system as
designed could perform in any more generalizad situations.

19, The orientation system used in orbiting and recovery of earth
satellites has probably heen adopted for the earth orbit portion of plane-
tary probe operations. Although Soviel tracking appears capable
of aeeurately defining the spatial location of the vehicle, the accuracy
of orientation required for fully successful Mars or Venus probes may
be beyond the capabilities of an earth fixed reference system. We have
some evidence that the Soviets have developed a system based on stellar
guidance ar stellar attitude control.

instrumentation

40, The Soviets have competent scientists and engineers in the in-
strumentation field, but they do not have encugh to provide the wide
~ variety of instruments and the number of refinements desirable for

*For Eypieal orbital paths of Goviet earth satellites, see Figure 3.
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some advanced scientific space programs. By closely following Weslern
developments in the field of instrumentation and by concentrating Bloc

resources on priority programs, the Soviets have been able to meet
the needs of their space programs.  They will probably be able to provide
the instrumentation adequate for the space ventures which could be
undertzken in the period of this estimate.

Tracking and Communications

"41. The ehief limitation on Soviet eapabilities for tracking and corm-
municating with space vehicles is the lack of a global tracking network
capable of continuous ohservation and communications with satellites
and space probes. Facilities in the USSR are adequate to determine the
initial trajectory with a high degree of accuracy. To extend their moni-
toring capability, the Soviets rely on specially instrumented ships, reliev-
ing to some degree the lack of land facilities. However, the value of these
ships is limited, because of the difficulty of accurately determining their
positions. Thus far, Soviet capabilities in this field have been generally
adequate for the missions undertaken—indeed, they have probably to
some extent shaped those missions.

42 The Soviets have demonstrated a capability for tracking and trans-
mitting data to lunar distances, but they were less successful with the
deep space shot to Venus in 1861. To dale, we do not know the degree
of suceess they are experiencing with the Mars probe launched 1 Novem-
ber. Although they can probably overcome the communications diffi-
culties experienced with the Venus probe, they have not yet tested
a tracking system with the sophistication necessary for deep Space ex-
pleration, Tracking statfons in other hemispheres would be a major
aid to mid-course guidance and to achieving better terminal accuracy.
There is evidence that the USSR is seeking to acquire sites for space
tracking stations in Chile, Indonesia, Afrien, and Auwstralia.

43. A major element in tracking, contral, and communications is the
provision of adequate power supplies for the space vehicles themselves.
Soviet space vehicles have not demonstrated = capability for sustained
communications over long periods of time. We believe, however, that
this apparent weakness can be overcome. In addition to improvements
likely in solar batteries and other power SQURCEs, the Soviets probably
are developing nuclear-power SCUTNCes for use in space wvehicles. In
the near future, they could have a reactor-lype pawer supply with an
gutput of several hundred watts. By 1964 output eculd be increased to

__75 kiiowatts, and by 1971, it could possibly be furthér increaszed by a
factor of 10.
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Data FProcessing

44. Advanced data processing techniques are required for the rapid
determination of orbils and trajectories from a large number of observa-
tions of space vehicles. The ability of the Soviets to process data for
such missions as re-entry and extra-terrestrial launches from parking
orbit indicates that high performance computers are being used. In-
deed, a propaganda film on the Titov Sight revealed that an advanced
Soviet digital computer, capable of 20,000 arithmetic operations per
second, was employed in space-track computations and data handling.
Computers of lesser performance are probably used for prelaunch cal-
culations and other operations where speed s not s0 vital,

45, The Soviets will probably continue to seek increased computer
reliability and speed of operation, and wili seek to reduce size, weight,
and power requirements. The Soviets have in operation at least one
computer capable of 50,000 operations per second, and are probably
developing computers capable of 100,000 operations per secand. In the
1965-1970 period, the Soviets could probably have computers utilizing
only sclid-state devices capable of a million pperations per second. In

_developing computers for space vehicles, they will probably achieve

some suecess in micro-miniaturization.

Rendezvous, Decking, and Transfer

46. We believe that over the next few years the Soviets will conduct
space experiments directed toward the development of rendezvous,
docking, and fransfer techniques. The recent launching of two satel-
lites into similar orbits at the same time may have been a first step in
this direction. Within about the next year, the Soviets could probably
conduct rendezvous operations employing space vehicles having some
maneuverability while in orbit. Docking operations, which might in-
clude an initial demonstration of the transfer of @ man from one space
vehicle to another, could probably be achieved shorily thereafter. In
order to transfer men and materials in quantities sufficient for long-
lived space stations, the Soviels would probably require considerable
experience, heavy sztellites, and a new large booster. Such a capability
could probably be achieved in about 1965
Life Support Systems

47. We believe that the Soviets now have a partially closed-cycle oxy-
gen system which, with their current payload capability, would permit
one-man orbital missions of up to 10 days. With modification of the
Vaostok vehicle, this system could support two men for a shorter period.
Missions of over 90 days duration would require a reliable, fully closed-
cycle ecological system, capabie of supporting more than one man.

_Barring any unexpected breakthrough, we do not expect such a Soviet. ... -

development before 1966, Attsinment of a capability to orbit larger
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payloads would ease some of the present constraints on the size and
weight of life support systems, making possible the development of
manned space stations. These could serve as orbital laboratories, for
obtaining more knowledge of the space environment and for testing
life support, navigation, communications, and operational fechnigques.

1¥. FUTURE OBIECTIVES AND CAPABILITIES

48, It seems clear that the underlying motives of the Soviet leaders
in planning their future space effort—as in planning for other types
of Tiational effort—are to enhance the security of the USSR and to
increase its power and prestige, gaining advantages over the US where
possible.  In making decisions about the specific projects to be Included
in their future space program, the Soviet leaders will continue to be
guided by such general considerations as: the palitical benefits that
are likely to result from parlicular space accomplishments; the poten-
tial military value of the space projects which are considered, planned,
or undertaken: and the technical and economic limitations that deter-
mine the range of their choices. We believe that these consideratjons, .
as well as the desire to achieve scientific gains, will incline the
toward s much broader space program faan in the past. Whether S em—
particular prajects will be pursued, however, will depend on the Soviel
view of their potential contribution to national power and prestige,
weighed against the cost af accomplishing them.

49, Thus far, the space accomplishments which have ylelded sig-
nificant political benefits to the USSR have been achieved by exploiting
the superiority in propulsion attained in the Soviet missile program.
With existing technology and hardware, the Soviets could accomplish
several additional feats which still e beyond US capabilities. As more
advanced space systems become available, the range of possibilities for
novel space missions will widen, Howewer, with the increasing com-
plexity of future space operations, the accomplishment of spectacular
“firsts” will become much more difficult. Their achievement and ex-
pioitation will continue fo influence Soviel planning, but they will
probably be increasingly conceived as parts of a long-range integrated
A program.

4 §0. Our evidence as to the future cours® of the Soviet space program
| is very limited Soviet propaganda dealing with future space activities
has canvassed the whole range of possibilities. Our estimales are

therefore based largely on extrapolation from past Soviet space activ-

ities and on judgments as to likely advances in Soviet fechnology.

Considering the available evidence and Soviet capabilities, this pro-

gram probably will include a variety of specific objectives. It prabably

will be characterized by an expansion of man-in-space activities and

— by~ the acquisition of basic scientific information” needed for future

space missions, Greater emphasis than heretofore will probably be
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placed on military applications of space vehicles, bolh to meet specific
Soviet requirements and to keep pace with military programs which
the Saviets expect the US to undertake. Unmanned lunar exploration
will prebably soon be resumed, and interplanetary probes launched
when favorable epportunities oecur,

Manned Lunar Landing

51. Some Soviet statements indicate that a program for a manned
lunar landing is under way in the USSR, but we have no confirmation
that it is currently being pursued. In view of the limitations in our
pressnt intellience collection capabilities, such & program could be
well under way in the USSR without our kmowledge Most of the
activity unique to a manned lunar program would to date have con-
sisted of laboratory and ground development preparatory to the flight
testing of major system components. However, if the Soviels are com-
peting with tha US, some flight testing clearly associated with a manned
lunar landing should begin within the next few years. In our view,
the minimum time between the first recognizable test flights and a
manned lunar landing attempt would be about two years—this could
poour if, in its first test flights, the booster were employed with the
upper propulsion stages and the lunar landing eraft,

52, The top Soviel leaders have nol committed themselves publicly
to competition with the US in achieving a manned lunar landing, and
it is highly vnlikely that they will do so. From their statements, we
know that Ehrushechev and other Soviet leaders are concerned about
the great expense and risks invelved in a manned lunar program.
On the other hand, they almost certainly would expect Soviet prestige
and influence to suffer if the USSR failed fo engage the U2 in the
race to the moon, or if its program lagged far behind, Moreaver, later
manned interplanetary operations would be facilitated by a successful
manned lunar landing. We think these latter factors would lead the
Soviet leadership to compete, unless the cost were considered pro-
hibitive or the US seemed to have an insurmountable lead. Om the
basis of present evidence, we cannot say definitely at this time that
the Soviets aim to achieve 4 manned lunar landing shead of or in close
competition with the US, but we believe the chafices are betfer than
even that this is a Soviet objective.

53. We cannot estimzte with confidence the method which the Soviets
would employ to accomplish this feat. Howewver, we believe that they
are maore likely to dispatch the lunar vehicle from an orbiting earth
or lunzr satellite than to - attempt a direct flight from the earth.
Either approach will require major new wehicle development, facility

_econstruction, and supporting activities in many other flelds. However,

the method to be employed would probably not be apparent until late
im the program.
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54, An appearance of activities leading to = lunar landing should
provide indications as to the progress of such a program. From 1962
on, manned satellites, including multimanned vehicles, would be orbited
for the purpose of extending the capability of life support systems,
developing radiation shielding, and conducting studies of weightless-
ness, Eoth manned and unmanned satellites would be wsed to develop
advanced puidance equipment and new re-entry technigues for the
higher speeds involved In a return flight from the moon. A con-
siderable amount of unmanned lunar exploration would be required.
The Soviets may attempt soft landings of instrumented packapes on
the moon at any time, and unmanned satellites could be placed in
orbit around the moon or launched in a circumlunsr fight. Assuming
that we have correctly estimated the dates of availabilily of mulli-
million pound thrust boosters and advanced upper stages, the Soviels
could accomplish the following: in about 1964-1865, they could prob-
ably land an unmanned mobile explofatory vehicle on the moon; a
manned eirewmiunar flight could be achieved by 19651966, and a
manned satellite could be placed in lunar arbit in about 1966-1967.

53. In addition to the space flights required for a lunar program,
concurrent research and development would be required on propulsion,
guidanee, and supporting systems. A manned lunar landing vehicle
as well as the chemical propulsion stages required to take off from the
moon must also be developed. Finally, the expanzion of ground sup-
port facilities will probably continue over the next several years. Given
their ability to concentrate human and material resources on priority

objectives, we estimate that with & strong national effort the Soviets
could accomplish a manned lunar landing in the period 1367-1965.7

Man-in-Space
56, We believe that there will be a considerable incresse in Soviet
man-in-space activity, Within about the pext year the Soviets will
probably begin to employ manned sateflifes having some maneuvec-
ability while in orbit, to perform rendezvous, docking, and transfer op-
erations. They will probably undertake manned. flights of increasing
duration, and could orbit a two-man Vostok capsule at any time. More-
gver, it is technically feasible to put up a small manned space station
or attempt & manned eirceumlunar flight by 19631964 uwsing first-gen-
eration ICEM boosters and eatth-orbit rendezvous techniques, If a mili-
tary boaster of about 1.5 million pounds thrust becomes available in the
next year or 50, this booster could be used to accomplish the same feals
.in a Iess complex manner, If a multimillion pound thrust space booster

TFor a tabular summery of the accomplishments beliered to be consistent =ith

such an efort, se& Tabie 2, pages 227, For other possible Soviet space misslons,
see Table 3, pages I7-24.
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is being developed mow, the Soviels could orbit a 50-100 ton manned
space station in 19651066,

57. The Soviets may attempt manned circumlunar and lunar satel-
lite flights in connection with a manned lunar landing program, evern
though such flights would not be essential to accormplish the mission.
It is possible that such flights would be undertaken even if a manned
Junar landing were not planned. Although many similar techniques
would be involved, these ventures would be considerably less expensive
int&rmsufprapulsiunandtheathﬂrequkamenlahrllandiﬁgaﬂd
return, Moreover, if the Soviets should conciude that the Us would
win the manned lunar landing competition, they might reason that
gatlier Soviet manned lunar flights without landings would detract
from the US triumph. Similar considerations would apply to the estab-
lishment of a multimanned space station.

Seientific Satellites

58, The Soviets will continue to conduet scientific experiments with
satellites. They will do this to enhance their capability in space phiysics,
to provide some data for the world scientific community, and to secure
information which they believe will not be available to them from s
or joint programs. Because the US sclentific satellite program is com-
prehensive, and its results widely distributed, the Soviet program will
probably continue to be smaller than the US program. While the “Cos-
maos" program probably serves basic seientific objectives, it is likely
that much of this effort will be in support of more specific future goals,
including the lunar program and pessible military support programs.
They will probably continue to launch probes to Mars and Venus.
As pgreater propulsion capabilities are developed, more extensive and
complex sclentific investigations of interplanetary space will be under-
faken.

Military Goals :

53, On the hasis af evidence presently available, we are unable o
determine the existence of Soviet plans or programs for the military
use of space. The limitations of this evidence, however, are such that
gur chances of identifying military programs are poor. We believe
thzt the USSR almost certainly is investigating the feasibility of space
systems for military support and offensive and defensive weapons.
Moreover, it is possible that space exploration, which is totally new
to hwman experience, will offer unforeseen opportunities for military
application. Soviet decisions o develop military space systems will
depend on their expected cost and effectiveness 25 compared with alter-
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native systems, the political and rollitary advantages which could be
gained, and the Soviet estimate of US intentions and capabilities in
comparable fields. We believe that the USSR will produce and deploy
those military space systems which it finds to be feasible and advanta-
geous in comparison with other types of wespons and military equip-
ment.

60. Milifary Support Sysfems, We believe that the first Sovist mili-
tary space vehicles are likely to be earth satellites used in various sup-
port roles. We do not belisve that the Soviets have as yet launched
geadetic, communieations, or navigation satellites for military purposes.
Since they have had the capability to accomplish some of these mis-
sinns for some time and spparently have not done so, they probably
have felt no pressing requirement in these fields. However, the Soviet
views on requirements probably are now changing. The recovered
satellites in the “Cosmoas™ series probably accomplished cloud photog-
raphy, and eouid have performed photographic, electronic, and nuclear
reconnaissance, at least experimentally. In addition, one “Cosmos™
satellite lzunched from Eapustin Yar probably monitared the radiation
from a Soviet nuciear test in space.

61. Soviet scientists and military experts almost certainly recognize
that earth satellites have a greater potentizl than conventional fech-
niques for some forms of reconnaissance, early wamming (EW), weather
surveillance, and communications. In view of the US ICBM threat,
we believe that an EW satellite is probably a most pressing requirement
in this field The Soviets may also develop reconnaissance satellites.
Although their intelligence on deployment of fixed US targets is prob-
ably adequate, such satellites could provide some useful information
on certaln mobile forces and could perform poststrike reconnaissance.
Targeting requirements may also lead the Soviels to a geodetic space
program. However, this would require improvements in tracking tech-
nology and the establishment of tracking facilities outside of the Soviet
Bloe, particularly in the Southern Hemisphere. The Soviets may also
develop navigation satellites o improve the effectiveness of their missile
subrmarine forces, as well as communications satellites,

G2, Space Weapens. There is no evidence that the Soviets are de-
veloping systems for space warfare, but they are almost certainly in-
vestipating the feasibility of such systems, and they are keeping a close
watch on U5 developments in this field. Soviet military writings and
public statements reflect a growing concern over & military threat from
space, and imply that US developments cannot be safely ignored by
the USSR, However, we do not believe that Soviet space technology
has progressed sufficiently for the Soviets to have made the decision
to proceed with large scale programs for offensive or defensive space
Weapans
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63. Offensive Weapon Systems. The Soviets have the capability to
develop an orbital bombardment satellite and might decide Lo launch and
deorbit a space weapon at an early date for propaganda or political
reasons. A demonstration of such a satellite could occur at any time,
but we believe that in the near term its military effectiviness would
be minimal.

&4, Within this decade the basic factors of reaction time, tarpeting
flexibility, accuracy, vulnerability, average life, and positive control for
an arbital bombardment system almost certainly will not compare favor-
ably with ICBMs. We believe that a Soviel decision to develop and
deploy an orbital bombardment system would depend in large patt upon
the extent to which these drawbacks can be overcome. If the Soviels
decide to develop an orbital bombardment force, it would be preceded
by a developmental system of limited military effectiveness which could
appear as early as 1965

§5. Statements by the aircraft designer Mikoyan indicate Soviet in-
terest in a suborbital vehicle, termed a *“Cosmoplane.” Mikoyan has
stated that boosters can easily be developed or adapted for launch pur-
poses, that trajectories would be in the upper atmosphere al 50100
nm., and that the “Cosmoplane” would be a further development
of supersonic aircraft. The military attractiveness of such a system
stemns from the recoverability of the vehicle and the many purposes tao
whieh it can be put. As compared with an orbital bombardment vehicle,
it provides inereased accuracy, positive control, and greater reliability.
We have no evidence of research and development on this vehicle, but
assuming that it s now under way, a prototype pould be tested hefare

1970.

66. Defensive Weapon Systems. We believe that the USSR will de-
velep a capability to counter reconnaissance satellites. Surface-launched
nonorbiting missiles are the simplest approach to the newtralization
problem, and the most likely to be used by the Soviets throughout this
decade. By assembling a system using radar aznd passive tracking
facilities, missiles, and warheads from existing defensive systems, they
might be able to intercept US satellites now, and they would almost cer-
tainly have ampabﬂjtymdummﬂlinth:nextyearnrsu.

§7. The Soviets may be developing orbiting systems for antizatellite
employment. By 1964 the Soviets could use a rendezvous techmnique
against & nonmaneuvering satellite for inspection. A more sophisticated
system with an inspection, neutralization and damage assessment
capahility could be achiaved later i the decade, A more complex sys-
tem designed to use a single satellife against muitiple targels for any
purpose would take eongiderably longer to accomplish,
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The Possibility of International Cooperation

68. Economic pressures and the broader range of the US space pro-
gram will tend to make internationzl cooperation attractive to the USSR
in & number of areas, but political and military considerations will prob-
ably limit Sowviet participation in joint space ventures. There may be
cooperation in such fields as weather satellites, and possibly other
selected satellite proprams. However, the political prestige at stake in
a lunar race is likely to preclude cooperation in Lhis area, even though
it iz by far the most costly of the possible new programs.

£9. The Soviets would seek a2 significant degree of international co-
operation only if the economic burden of their space program becomes
s0 heavy that this program or key economic and military programs weré
jeopardized. Under such conditions the Soviets would prefer coopera-
tion to competing unsuecessfully or at too high a price. Priot to under-
taking negotiztions the Soviets would probably try to achieve some
spectaenlar successes so as Lo maximize their bargaining position and
to appesr as the nation making major concessions.

V. PROBABLE MAGHITUDE OF THE SOVIET EFFORT

Implied Cests of the Progrem to Date

T0. The Soviets have done much fo make their space program as
economical as possible, They have kept unigue vehicle development
and facility costs to & minimum by wtilizing military hardware and
facilities as much ng possible. Their payload instrumentation has not
required costly miniaturization and has been less varied than that of
US payloads. They have concentrated on a limited number of major
space missions, and the total number of launches has been only aboul
one-third that of the TS Nonetheless, the cost of the Soviel space
program has been very great, and it has required the use of large quanti-
ties of scarce resources and hardware, -

TL. We have no Soviet deta on the cost of their space program. In
view of the differences in technology and operational philosophy, it is
difficult to estimate an equivalent dollar cost even for the part of the
Soviet program which is clearly visible and uniquely space-related, ie.,
the vehicles and payloads actually launched. A figure of $700 million
to §1 billion is probably a regsonable minimum (produced-in-the-T15)
cost for the vehieles and payloads launched as of mid-1962.  Other costs,
such as research and development, provision of supporting facilities and
equipment, and astronaut training, cannot be estimated in detail, but
we believe thal thelr addition would result in a total expenditure an
the order of at least $1.5 bhillipn, If the Soviets have a manned lunar
landing program which has reached a stage somewhat comparable to
the US program, we estimate that it would have requived by mid-1962
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an additional expenditure on the order of $1.5 billion. This would in-
clude the cost to date of developing a multimillion pound booster for
flight test in 1964, high energy upper stages, lunar reconnaissance
systems, advanced manned spacecraft, and associated technology and
facilities.

Implied Costs of the Future Progrom

79 We helieve that the Soviet leaders are committed to a condinuing
space program of sizable proportions as an element of national power and
prestige.  Although the Soviet program to date has not been inexpensive,
the feasible space missions envisioned for the futiire will be vastly more
expensive and more demanding in terms of both skills and resources.
Moreover, the Saviet space program will be competing directly for the
scarce skills and resources also needed in the ICBM, air and missile de-
fense, and economic programs. Thus, we believe that more than ever
hefare the future course of the Soviet space program will refiect the
impact of economic considerations.

73. A manned lunar landing is probably the most ambitious and
costly goal in space which the Soviets might undertake during the 1960"s.
If the Soviets undertake manned lunar landing and a few of the addi-
tional space projects within their capabilities during 1962-1967, the
produced-in-US cost would probably be on the order of $4 billion per
year by 1964-1965. If they should undertake a widely varied program,
annual outlays would be on the order of $6 billion by 19641965, From
the Soviet point of view, expenditures of $4 to $6 billion per year, inwvalv-
ing the most advanced technology which the USSR can provide, coudd
not oecur at a more inconvenient time. The burden of military programs
has slowed the growth of the investment program since 1959, and this
burden will probably not lessen for several years. The allocation af
large quantities of highest quality resources to lunar, planetary, and
military space programs would have even more Seriois effecks on the

investment program.

74, In light of these considerations, we believe that the Soviets will
seelr to limit the casts of their space program, and yel accomplish the
major cbjectives they consider to be of greatest national imporiance.
We think that for the next decade these objectives are likely to include
increased man-in-space activity, some military support systems, scien-
tific satellites, interplanetary probes, and lunar exploration. Specific
major developments which could occur within the period of the estimate
are manned space stations in earth orbits and manned lunar landings.
In additlon, demaonstrations of developmental space weapon systems may
gecur The cost of such an effort, while very large, would likely fzll
towards the low side of the antual range of $4-56 billion.
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TABLE 1
SOVILT SPACE VEHICLES

(Cwarrent e of § Deosmbuer 1962)

OBEBITAL
PAYLOAD PERICEE APOGEE PERIOD
LAUNCH DATE WEIGHT (b)) (am} {men) {mide.} REMALKS
Spuleik 1 4 October 1957 154 [x] S12 35,2  Dhcaved 4 Jamuary 1933 =
Sputelic 1L I Mawembue 1957 1,020 12 il 103.7  Deecayed 14 April 1958
Sputmik 108 15 May 18588 R 132 1,006 1043 Dieeayed & Apdl 1500
Lunik [ 2 Janusry 1959 797 . . vv..  Luper probe—now in galas arble
Lunik T 12 Seplembsar 1950 B5H I cavs ceve  Luesr impact—I13 September
1953 )
Lunik EIT 4§ Oetober 1959 a58 PR veo. Circumbupar lght—docsyed
aheut Aprit 1960
Sputnik IV 15 May 1960 10,008 168 2001 91,2 Decayed 5 Seplember 1962
Bputnik ¥ 15 Augest 166 10,120 165 153 .7 Tecovired 20 August 1960
Spateik VI 1 December 1960 10,080 i 143 888 Detsoyed oo re-cotry ¥ Decem-
her 1960
Sputeik V1L {Venik ) 4 February 1961 14,2494 1M 177 B35 Falled to lsuncl Veous probe—
Decayod 36 February 1961
Spuitiik VIIT {Verik [T) 12 February 1961 14,305 1M 15l #9.5 Launched probe towerd Veous
Sputnik I[X 9 Mnarch 19461 10,364 G99 134 85,6 Mecowersd 8 March 1961
Sputnik X 25 March 1861 10,352 1] 131 . ER.47 [Reeovered 25 March 19461
Sputnik X1 (Vestok I) 12 April 196 1,418 ] i) 9,34 Besovercd 17 Apredl 1961
Sputeik XKIT {Vostok I1) & August 1961 10,431 L] 139 54,46 Tecovernd 7 August 1981
Sputolk XIIE {Cosmas Iy 16 Masch 1952 3,000, 00 117 579 54,35 Decayed 25 May 1962
Sputeik X1V (Cesenca 1) £ April 19562 1,000-4 000 1L 42 102.5  Neo ln carth arbis
Bpulnik XV (Casmaos I10) 24 April 1962 3, 0004, 124 0% §3.8 Now in enrth arkit
Sputnik XVI (Cosmoes 1V) 26 april 1962 10,00 161 s 50,5 Becoversd 79 Apel 1963
Sputpik X¥11 (Ceamns V) 26 May 1952 3,000-4 ,0H 110 864 102,75 Mew in earth orbis
Sputaik XVIIE (Cosmos V) 30 June 1952 3, 000-4, 0 148 194 5,6 Decayed 8 Seplember 1987
Sputalk XIX (Coames VIT} = 28 July 1962 000 130 229 £9.5  Tegovrsd | Auguast 1962
Sputoik XX (Vestok [IT) 11 August 19462 0, ar.3 129.4 88,7  Becovered 15 August 16T
Gputeik XXT (Vestak IV) 1% August 1352 i, O 55,5 128.3 £8.2  Tecowersd 15 August 1962
Sputell XKL (Coames VIIE) 18 Auguat 1962 3,000+, 0 134.1 3.2 92,8  Mow ia edruh orbit
Sputnik KX {Veell [ 25 August 1967 Abaist L4, HHE 1.2 152,0 & Vemes probe failuse
Bputeik XXIV (Venlk 1V) 1 September 1852 About 14,00 I07.6 123.8 85,5  Weaus probs failuse
Hputndk XXV (Venik V) 12 Septacabar 1962 Abaut 14, N4 1man. % 1I7.6 833 Venus probe [silure
Sputpik X XVI ((mmes [N 27 Baptamber 1962 19, (i 164 1% al Reervered | Detober 1542
Gpataik XXVII (Common Xy 17 October 1062 0, 000 (117 s 9.2  Recoversd 21 October 1962
fHputnik XXVIIL (Cemmoa X1} 20 Dctobmr 1962 T, (4 D0 £33 297 4.1 Wow in earth arbii
Bputnik XXIX 24 Octobwer 19062 Abomt 14, 000 FLiH V25 88.5 Mar prote [uilums
Sputnik XXX (Mar I} 1 Navembar 1962 Abat 14,000 . BT.5 1 £2,3 Launched probe toward Mam
Sparnik XXXT 4 Nowember 1962 Aboat 14, 100 1z 127 86,5  Mars probe tallure

-

# Diates refer to docay of poylasd,
& Govisks Bave pob somousssd paylosd weights of “'Coames” serien satellites.  Payload welghts for thiz ssces ane estimntad.
a1 hed fram Tyusat ATl alber “Croees” gatellites have been Iagnebed from Fapuatin Yar.
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TABLE 2

POSSIBLE CHRONOLOGY OF A SOVIET LUNAR PROGRAM

We have estimated the chances as better than even that the Soviets
will attempt fo achieve a manned lunar landing ahead of or in
close competition with the US, and we believe that with a strong
national effort they could accomplish this feat in 1967-196%. The
following table estimates approximate dates for specific accomplish-
ments required for Soviet achievement of 2 manned lunar landing
in 1967, which we regard as the earliest possible date, All of the
dates estimated except those for astrophysical studies are predicated
on the development and use of equipment specifically designed for
the manned lunar landing mission,

1362 19463 1964 1965 1966 1967

Astrophysical Studies - ’ -

Eystematic radiation and meteoritle .
sludles * ikasvssrea
Bratmati: luna.: E::plnratlnu' e X

Flight Test of Propulsisn Systems
I Large &ingle englne (500,000 pounds
. thrist ar bebterd® . .. ... .ol =
Large booster {eluster of slngle engines) | x
High energy uppeér stage ... .......... x
Development of propuiston for:
change af tajectory ... ... ... .. ... X
carth landing retrosystem ., .. , X
lunar landing retraaystemn amd t:.tgoﬂ . x

Flight Test of Lunar Spacecraft fn Earth
© Orbdt

Establishment of Lar.;r Rﬂﬂﬁlﬂ Tmﬂ:iw . .

;] Syatem ... i w

" Rendezvous, Daci:mn and Trm,ra' t[.rsn.gl -
Larga Clustered Rooster)

Syochromous launch (..., .. ... ... 4
Rendexvons of vehleles | | | x

Diocking and trapsfer of men :l:nd. Wuip-
ment ... .. . X

I Flight Test of Guidance
Ejestion puldance | ) x
M:Id-mum:. t-e:rmim.l. a.n.d re-enlr: g'uM-

ance . . ¥

Earth Ra-m-lru Af Lunar Return .Spem:
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1962 1963 1864 1965 1966 1967
Fingl Preparatory Phaose

Marned efrcumluBar® .. ..o % x
Manned Jupar satellite= ... ..o X x
Manned Flight fo Meoon, Landing, and

T x

s There iz evidence of limited actlvities in thess fields. Lunar explaratlon
would include cnmanped soft landings, unmanned cireumlunar flghts, and
unmanned lunar satellites,

*There is some evldenee suggesting static testing in [961.

e These misslons are not belisved to be essentnl to secomplish & manmned
junar anding, but might be undertaken as system fests or to achleve slg-
nificant “frsts”

TABLE 3
OTHER PQSSIBLE SOVIET SPACE MISSIONS

We have estimated that the chances are better than even that
the Soviets will attempt a manned lunar landing ahead of or
in close competition with the US. In addition, the Soviels wili
probably undertake other programs including scientific satellites,
military support satellites, and interplanetary probes. This table
lists space missions estimated to be within Soviet capabilities, but
we do not believe that all these missions could be accomplished
within the time periods indicated. If the Soviets are not committed
to a lunar race with the US, other programs will probably receive
greater emphasis,
FROGRAME FOSSIBLE DATE
UNMANNED SATELLITES
Space Seience Operafions *
{1} Magnetic measurement .. ..

{Z) Radiation measuremsnt
{3} Study of electromagnetie propagation .........

{#) Study of upper atmosphere .. ... ... {5000
{5) Study of metearifes .. ... ... oo iiiia i

(5} Orbital astrenomleal observalory ..o

Military Systems
(1} Early warning satellite .. . . .. .................... I382ao;¢
(2} Reconnalssamee satelllta .. ... . ... .. ...c......... 19E2en
(31 Defensive space weapons systems®
(1} Inspeciton of single nonmaneuvering satellite | 1964

{ii} More sophistleated sabeilite with Inspection, pew-
tralization, end damape assessment capabllity . . Later ln decade
(40 Offensive shice Weadpons systems
(i} Demonstration of orhital bombardment satelllte < . 1962 on
(i) Developmental system of limibed effectiveness . 1965
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PROGRAMS . POSSIBLE DATE
UNMANNED SATELLITES (Continued]

Commarcigl or Militory Application
(1) Meteorological satellites ..._......ooiiiiieaiaiis
(2] Communications satellites ... ... coiimamaiiiiios
(1) Geodetic SRUEILES . ....oooeounnnaeen e 1963-1963
(4) Mavigntion satelliles ... .. .. ... .ccoirmmrnniannirees

MAN-IN-SPACE

Manned Earth Orbital Flights
(i} Orbit of multimanned spacsctall ..o 19621563
{2} Rendezvous and docking ........... G mmrmee-imEiEeeeman 1962-1961
{3} Demonstration of 10-day Lfe support system ... 1962-1963
{4} Transfer of man {rom oneé Space vehiels to another ... 1963-1964

Large Manned Space Station .......... .., 19651965
Manned Lunar Flights
{10 CiremmIImET .. ooiiii e 19651966 *
{3y Lupar sabelllbe .. ... . ..cocioiieieiiiiiin e 19661867
mﬁmmmmmmmf EXPLORATION
Circumliuner, Lunar Satellite, Lunar Soft Lending ... . ...... 1862a¢n
Probes fo Mars and FERES ... 0 cririmiaiii e 1462 o
Frobes Lo More Distant Flanels .. oo 1953 *
Bolar Prob@ (.o coeeiiinanen o 1943
Edection of Vehicle from Solar Spstem o ... 1963 ¢

s Cplleation of data is alse performed by manned szieliites.

“In this deeade, the Soviets are most likely to use surface-launched missiies
to peulralize enemy satellites. However, orbiting sysiems may be developed for
inspection, damage assesament, and neutralization. .

« Demponstration for propaganda or politleal reasoms could ocour at any time,
but military efectiveness would be mintmal

¢ Those estimates are based om the avallabiilty of a multimillion pound space
boaster, If the USSR uses a first-gencration TCEM booster ot Hf a military booster
of about ene and & half million pounds should become available Lo the pext year
urm,nsma]lmu.ﬂedqpmﬂaﬂunnramaﬂ.ﬂed clecumilunsar fight could be
achleved in 1963-1964 )

*With present propulslon systems, payloads conld mot lnciode necedsary cofm-
munlcations systems. Thess events are more likely to oocis wihen more DOwer-
ful boosters and upper stages become avallable, posstbly in the next yeir ar so.
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