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THE SOVIET SPACE
PROGRAM '

THE PROBLEM

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

COMNCLUSIONS

A. The underlying motives of the Soviet leaders in planning
their space program, as for all major programs, are lo enhance
the seeurity of the USSR and to inerease its power and prestipe,
gaining advantages over the US where possible, In making de-
cizions about the specific projects to be includec 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 to
result from particular space accomplishments and the techmnical
and economie limitations that determine the ranpge of their
choices, We believe that these considerations, as well as the
desire to achieve seientific pains, will incline the Soviets toward
& space program of much broader scope than in the past, but
attempts to accomplish spectazcular “firsts” will continue.
{Paras. 45—46)

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

C. The Soviets have recently expanded their unmanned space
flight program, in part beeause future Soviet space missions will
require o considerable increase in selentific data. TUnmanned
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 moon 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 bandicap
or modify their future program for deep space exploration.
(Paras. 4, 13-16, 55)

. 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, fo 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 time It
waould 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 becornes available in the next year or so,
this booster could be used to accomplish the same feats in o 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 US3R, but we have
no confirmation that it is cwrently being pursued. ‘The fop
Soviet leaders have not committed themselves publicly to a lunar
race with the U3, and it is highly unlikely that they will do so.
However, the prestige attached {o 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 U3
scemed to have an insurmountable lead. On the basis of present
evidence, we cannot say definitely at this time that the Soviets
aim fo achieve a manned lunar landing ahead of or in close com-
petition 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 a strong national effort the Soviets could ac-
complish & manned lunar landing in the period 1967-1969.
{(Paras. 48-52) -

F. On the hasis 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 chanees of identifying military programs are
poor. We believe that 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 ex-
ploration, which is totally new to human experience, will offer
unforeseen opportunities for military application. Soviet de-
cisions to develop military space sysfems will depend on their
expected cost and effectiveness as compared with allernative
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. §, 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 satellites 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 photopraphy and possibly other
experimental reconnaissance missions. Other possible future
Soviet developments include an orbital bombardment satellite
system and an orbiting satellite inspectlion system. However, we
do not believe that Soviet space technology has progressed suffi-
clently for the USSR fo have made the decision to proceed with
large-seale programs for offensive or defensive space weapons.
{Paras, 57-464)
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H. Within this decade, the basie factors of reaction time,
targeting flexibility, 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 ean be overcome. A demonstration of an orbital
bombardment satellite could ocecur at any time, but we pelieve
that in the near term its military effectiveness would be minimal.
i the Soviets 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)

I. 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 estimale are manned
space stations in earth orbits and manned lunar landings. In
addition, demonstrations of developmental space weapons sys-
tems may occur. We belleve 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
searce skills and resources also needed in the ICEM, 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

I. AlMS AND ACHIEVEMENTS TO DATE

1. In 1955, long before the USSR successfully launched Sputnik I,
the Soviets announeed that the goal of their space program was manned
interplanetary travel. The space activity which they have since un-
dertaken Is consistent with this gpoal, but would alse be consistent with
other objectives, The announced goal, therefore, sheds very little light
on the specific objectives of the Soviet space program.

2. A review of Soviet space accomplishments to date makes it clear
that the USSR has been engaged in a well-planned, long-term program,
heavily emphasizing manned space flight. The political impact of
the first Spuinile had great influence on the subsequent course of the
program. This initial success probably led the Soviet leadership to
allocate resources to the program very generously and led them to
seek additional spectacular “firsts” in some respects subordinating
other objectives to cold war objectives. Sueccessful space ventures have
been used to support claims of military strength, sclentific and fechnical
advancement, and the general superiority of Soviet society.

3. The Soviet approach has eontributed to an impressive record of
pioneering achievement over the past five years. The Soviet record in-
cludes: orbiting the world's first earth satellite and by far the heaviest
satellites: launching the first wehicle to itmpact the moon; launching
the first wehicle to transfer from earth orbit to a trajectory towards
a planet; the first sueccessful orbiting and recovery of a man; and,
most recently, the first concurrent orbital flight and recovery of two
manned satellites, These successes represended technieal achievements
of the first order. They were made possible in large measure by
the availability of the firsi-peneration Soviet ICEM boosler, a very reli-
able vehicle using clustered engines to achieve considerably higher
thrust than any US boeoster now operational

4 The collection of scientific data by Soviet space vehicles was Iairly
limited and selective through 1861, There was an apparent lack of
systematic and comprehensive in-flight measurement of the space en-
vironment needed for future space venfures, but this need was at least
partly met by US data available to the USSR, primarily through
COSPAR. Beginning in lale 1961, the Soviet program was apparently
broadened so as Lo place greater emphasis upon the collection of data
on the space environment of the earth. We believe this broader pro-
gram was underfaken fo remedy whatever weakness in this area might
adversely affect Soviet near-term plans for space exploration.

5. The Soviets almost eertainly have investipated the feasibility of
developing space systems for military and perhaps economic purposes
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We have no firm evidence that the Soviets have launched any space
vehicles specifically for military purpascs, but their space experiments
have produced information which would be useful in the development
of military space systems. Al least the initial tesling of such systems
would probably be conducted under the guise of seientific experiments.
Despite the absence of specific intelligence, therefare, we believe that
the Soviets eould be proceeding actively to develop space systems for
reconnalssance, surveillanee, and other military purposes, Bome of the
Soviel developmental work could also have commercial applications, as
in communications satellites,

il SOVIET SPACE FLIGHT FROGRAMS '

Yertical Firings

6 Soviet space exploration began in 1849 with vertical launchings
designed to investigate near-earth space and the effects of that environ-
ment on biological subjects. The purposes of these firings included
upper atmosphere regearch, photographing the earth's cloud cover, and
space biclogy. The first firings—to altitudes of about 55 nautical miles
{n.m.}—probably invelved the collection of geophysical data.  Belween
1951 and 1060, a series of geophysical and biological experiments were
undertaken with verileal firings to about 60, 115, and 250 n.m. Dogs
were used as specimens in tests of sealed cabins, pressure suits, ejec-
tion methods, and re-entry technigues. The data obtained in the So-
viet vertical firings contributed directly to the development of life-
support equipment and recovery Lechniques for Soviet manned satel-
lites.

Early Unmanned Satellites *

7. Sputniks 1, T1, and ITI, launched in 1055 and 1968, were instro-
mented satellites desipned o collect geophysical data on near-earth
gpace, and to provide some biological data. After these three shots,
Soviet launchings until the spring of 1962 were devated to Junar and
planetary exploration, and partienlariy to the man-in-space program.

Lunar Exploration

# Other than vertical firings, the only Boviet space launchings con-
dueted during 1959 were those rciated to lunar exploration, Lunik I,
which was launched in January, scored a near miss, and went inte
solar orbit. Lunik T suceessfully impacted on the moon in Seplember.
Both of these fiights provided some data on the nature of space be-
tween the earth and the moon. Three weeks later the Soviets sucoess-
fully sent Lunik III om a circumlunar flight and cbtained the first
photographs of the hidden side of the moon. In April 1960, the Soviets

1, 4 Por @ tabuler summary of Soviel space flights to dafe, see Table 1, page 25
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launched another lunar vehicle which failed to reach the moorl Since
this flight the Soviets have made no further attempts to launch a vehi-
ol toward the moon. Although the Soviets have achieved some spec
tacular “firsts® in their lenar program, there have beety a number of
failures, estimated at about 80 percent of the launchings attempted.

Flanetary Probes

9. A favorable opportunity to Jaunch a probe to Mars pecurred in
the fall of 1960, and to Venus in early 1961. In Cetober 1960 the Soviets
were twice unsuccessful in launching probes toward Mars. In Febru-
ary 1961, the SBoviels failed in an attempt to launch a Venus probe from
Sputnik VII. They sueceeded later in the month with Sputnik VIII,
but lost contaet with the probe early in its flight, and thus failed to
achieve their major sclentific objectives. The next favorable opportunity
for o Verius shot oeewrred in the summer of 1862, In late August—early
Seplember, the Soviets made three attempts to launch a probe to Venus,
in each case, they succesded in placing a satellite in parking orbit, bul
due to s malfunction of the fourth stage, failed to launch the probe
toward Venus, They expericnced = similar fallure in attempling to
lanneh a Mars probe from an orbiting satellite in October,  They sue-
pppded on 1 November, but failed in yel another attempt on 4 November.

Man-in-5pace

10. The major emphasis of the Soviel space program has been given
to manned space flight, In 1960 three heavy satellites, Sputniks IV, V,
and VI, were orbited for the purpose of checking ouf such design fea-
tures as stabilization and control, life support equipment, retrorocket
operation, and re-entry and recovery. In addition, Sputnik V carried a
large variety of biological specimens.  Sputniks 1X and 3, launched
in March 1961, were prototype tests, probably sirmalating in all respects
the firel man-in-space shot except that the passenger in each case was
a dop. Two weeks later came the flight of Major Gagarin in Vostok I,
with Tecovery after a single orbit around the earth., In August 1361,
Major Titov in Vostok IT remained aloft more than 26 hours and com-
pleted 17 orbits around the earth. After the Titow flight, the Soviets
undertook no move manned shots for about & year.

11. This program was resumed on 11 August 1962, when Major
Hikolayev was orbited in wostal IIT, and sbout 24 hours later, Lt. Col.
Papovich followed in Vestok IV. The two were brought down on 15
August—Nikolayev after some 64 orbits in 85 hours, and Popovieh after
48 arbits in 71 hours. We believe that the Soviets attempted to put the
two satellites into nearly identical erbits. They were able to orbit the
space ships in close proximity {about § ) al one point, after which
the distance between bhem widened.

~SEEREF- 7
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12, Hendezvous of docking maneuvers *  were not attempted, nor do
we believe that they were even contemplated. However, orbiling two
satellites at the same lime and in nearly identical orbital planes is a
necessary firsl step to the development of such technigques, and is also
an impressive achievernent in itself, The long duration of the flights
undoubtedly enabled the Soviels to acquire extensive physiologieal and
psychologieal data. This achievement attests to the reliability of So-
viet space boosters, guidance equipment, life support systems, and re-
eovery techniques. However, we do not believe that these manned
flights represent any startling advance or breakthrough in Soviet space
seienee or technology, or that any new space equiptent or techniques
were involved.

The "Cosmos” Series

13, Late in 1961, the Soviels began a new series of space launchings,
the unmanned “Cosmos” series, with the stated purpose of collecting
astrophysical and geophysical datz, and of testing satellite structures.
The first iwo launchings were unsuecessful, Since March 1962, & total
af 11 “Cosmos” satellites have been successfully launched—T from Ka-
pustin ¥ar and 4 from Tyuraiam. Our evidence on the “Cosmos™
series indicates that two programs are involved.

14, The satellites launched from Kapustin Yar have transmitted
data on near-earth space compatible with the Soviet claim of a scientific
collection effort, probably ineluding data on nuclear lests. This effort
probably reflects, at least in part, & Soviel desire to maintain the pres-
tige of the USSR as a leading scientific nation. The vehicles have an
estimated payload of 3,000-4,000 pounds, indicating the use of a boester
smaller than the first-generation ICEM. They have all been orbited
&t a 497 angle of inclination,

15, The “Cosmaos™ satellites launched from Tyuratam appear to have
beenn primarily assoclated with the man-in-space program. First-gen-
eration ICEM boosters were cmployed to put Vostok type wehicles
(weighing approximately 10,000 pounds) into orbit at a 65° angle of
inclination, These vehicles were later recovered. The first two prob-
ably served to cheel out equipment and collect data for flights of Vos-

toks III and IV, [:_
:l How-

* a5 used in this estimate, rendezvous §s the operation of modifying the orbit
or trajectory ef one or more space vehleles, for the purpose of bringing and
maintaining them in cloge proximity. This opération requires some maneuovering
while in arbit, in contrast to co-orbiting by preclse launching of the gecond vehicle.
By docking i meant the establishment of & physteal eontaet between two orbiting
vehicles, and by teansfer iz meant the phiysical movement of peesons of equipment
from one orbiting vehlele te another,

g ~EEERE-
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ever, we do not know the confents of the recovered capsules; their size
and payload capahbilitics would have permitted other missions.

Soviet Space Failures

16. The USSRE has announced the successful launching of 28 space
vehicles and has never admitted Lo any launching failures. However,
surveillance of Tyuratam and ¥apustin Yar Range space operations
reveals a ratio of failures to total launchings on the order of 40 per-
cent,* The man-in-space effort has achieved the highest degree of
suecess, with only two faileres oceurring during 15 launchings.  Neither
of these failures involved a manned vehicle. In confrast, the lunar and
interplanetary programs have had a wery high failure rate—estimated
to be about 70 percent. The many fallures to launch inferplanetary
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 sysiem. The injection systems have
all had difficulty early in their development, but these difficulties have
now been overomme with the exceplion of those in the planetary injee-
tion stage. These latter diffienlties;, which have persisted for the past
taro years, may handicap or modify the future Soviel program for deep
space exploration.

17. In addition to launching failures, the Soviets have been forced to
caneel or postpone launchings, and some of the space wehicles which
were successfully launched had component malfunetions. For ex-
ample, Lunik I was probably intended to hit the moon, but missed. The
deorbiting systems contained in Spultniks IV and VI failed to function
successfully, Communications with Venik IT were lost zhortly after
its suceessful launch towards Venus. Each of lthese launchings was
publicized as & success, although each probably failed to achieve the
majority of its planned objectives.

ll. SUPPORTIMG SCIENTIFIC AND TECHMICAL CAPABILITIES

18, Sinee its inceplion, the USSR'S space program has been closely
linked fo its military missile program. The two programs have used
the same boosters and launching facilities, and are mutually support-
ing in other respects as well. We belleve that many of the sclentists,
engineers, and technicians who are working on space projects are also
involved in the Soviet missile program. According to L. I Sedov;
“There is one large team in Russia that bandles ail space projects.  The
same key men are in charge of puldance, tracking, and other segments
for each of the projects. It is a very large team and it can well take

iIn estimating the failure rate, we have counted as failores only operations
in which an actual launching occurred but the vehicle was st of desiroyed by
malfunction, or, 15 the ease of planetary probes, an earth orbit =as achleved but
the last stage falled to inject inte planelary teajectory,

“SEehEr o9
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care of several projects in parallel. . . We have no distinetion between
military and eivilian projects.”

19, The Soviet space elfort appears to be well-programed and coondi-
nated, The group responsibie for coordination at the national level has
nol been ldentified, We believe that initially the Interagency Commis-
slon for Interplanetary Communications, headed by L. I Sedov, Was
charged with prime responsibility for Soviet space programs, including
thelr coordinatinn and control, but its functions have apparently been
curtailed. More recently, Lhere are indications that the Soviet space
program may be directed by a State Commission, possibly chaired by
D. F. Ustinov, reporting directly to the Council of Ministers. This com-
mission is probably responsible for the selection and planning of specific
missions, for budget atlocation, and for evaluation of results.  Below
this level, responsibility for the design, development, and fabrication of
space vehicles is probably assigned to the State Committee for Defense
Technology. Sclentifie support for fhe program is centralized in the
Academy of Sciences and the Academy of Medical Selences, which are
also probably responsible for the design and development of certain
supporting systems such as life support apparatus,

a0, Official secrecy has prevented the identification of more than a
few of the key personalities in the Soviet space program, but their
aehievements leave little doubl that many men who occupy the first
rank in Soviel science and technology are involved in the Soviet space
effort. The announcement of awards to sarme 7,000 engineers, seientists,
and technicians for developing the Vostok indicales thaf a very con-
siderable mumber of personnel is involved directly in space projects.
We have not been able to determine the fofal manpower employed in
the space program or to identify all of the scientific and technical facili-
ties invalved. ‘These asks are further complicated by the intermingling
of the space program with the missile program.

21, Several of Lhe major facilities involved in the Soviet space pro-
gram have been jdentificd. ‘These include tracking facilities, the Tyura-
tam and Kapustin Yar test ranges® & rocket engine plant {No. 456) at
Moscow, 6 missile airframe development center (Plant No. 88) zt Ka-
liningrad, o space flight training installation at Tomoling near Moscow
{which also develops life support and safety equipment), and probably
the Kuromoeh static englne test complex near Kuybyshey, Except lor
Tomoltino, all of these are also heavily engaged in the Soviet missile pro-
gram. We believe thal most of the facilities engaged in the space pro-
gram remain to be identified. Moreover, supporting the work of the
major complexes are a vast number of institutes, laboratories, design
bureaus, ete, which together represent a large portion of the scientific
and technical resources of the USSR,

¢ Fgr space launch Tacilitles st these test ranges, see Figures 1 and 2.

10 —EECRE—
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22 We believe that Soviet capabilities in the basic and applied sci-
ences are adequate to suppert an ambitious space program for the
next 10 years. ‘This judgment is based on Soviet space achievernents to
date, and on a comprehensive review and evaluation of current and
probable future capabilities in the major fields of science directly con-
tributing to the space program. Pertinent Soviet seientific capabilities
are considered ot least adequate in most cases and are improving in ail
felds, In a few felds the Soviets are considered to be outstanding, no-
tably In lunar, jonospheric, physiological, and mathematical research.

23, The USSR is enlarging and improving its conventional astro-
nomical program and facilities with most emphasis on astronomical
and astrophysical subficlds of value to the space program, including
eelostizl mechanics, moon and planet investigations, solar research, and
metearites. The Soviet radio astronomy program, which has potentiali-
Lies for improved deep space tracking and ecommunicstions, in addition
to its utility as & 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 gec-
physical programs and ground-based facilities and have conducted a
number of investigations of the upper atmosphere and space designed
to determine the environment for future space flights as well as for
basic research important to long-distance communications and other
practical development. Soviet capabiiities for investigating ali Lypes
of radiation, interplanctary matter, the ionosphere, and magnetic fields
in space are improving and should keep pact with the growing needs
of the gpace program. Moreover, the Soviets are also closely fullawing
U8 developments in these areas.

25 We have found evidence of Soviet deficiencies in only a few of the
selentific fields which directly support the space effort: meteoritic
studies, organic chemistry, and glass fiber research., In each of these
areas, the Soviets are maling a determined  effort to overcome Lheir
handicaps by concentrating their efforts on the pertinent scientific
problems and by exploiting foreign research, We know of no selentific
wealkmesses that are lkely to be limiting factors on fulure Soviet
programs.

26, Diffienlties in the Soviet space program are meare 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 ehallenge in
space. Such missions as orbiting & large space station or manned lunar
flight will be far more complex, expensive, and demanding than past
Soviet space achievements,

~SECREE- 11




Propulsion Systems

27. The first-generation TCEM {lermed Category “A" and 85-6 by US
Intelligence) has been the warkhorse of the Soviet space program to
date, This reliable, powerful booster, with an estimated sea level thrust
of 750,000 pounds, has enabled the Soviets Lo orbit the heaviest earth
satellites, Employed with a powerful upper-stage propulsion unit, it
has enabled (he USSHE to place some 14,000 pounds into orbit at an
altitude of about 100 miles, Additional spectacular “firsts” such as the
orbiting of two men in & single capsule are still within the capabilities
of Lhis booster system, and it will probably be used In various space
activities for the next few years. :

28. A new two-stage Soviet ICBM (termed Category “C™ or 85-8 by
US Intellipence) has been observed in flight testing on the Tyuratam
range for more than a year. We have been unable to determine the
slze or thrust of this vehicle. It is possible that it is considerably
smaller than the first-peneration ICEM, 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, If the S5-8 is not a large vehicle, we belicve that the Soviels are
developing yet another ICEM to deliver very large payloads of up Lo 100
MT yield, and that they will begin test-firing the new vehicle within the
next year or so. A reasonable range for the thrust of a new ICEM
booster capable of delivering 100 MT payloads is one to one-and-one-hall
million pounds. Facilities at Tyuratam aircady exist to geoommodate
boosters of this size.

40, Such a booster would allow the USSR to undertake a number of
space missions which are beyond the capability of the first-generation
ICEM booster, Heavier planctary probes eould be launched, facilitating
unmanned planetary exploration. It could also be used for docking
and transfer operations involving heavier weights of men and material.
If such a booster beeomes available within the next year or so, it could
be used for the establishment of a manned space station or for a manned
cireumlunar Aight somewhat earlier than the 1965-1966 date estimated
for these accomplishments with a multimillion pound thrust space
booster (see patagraph 56).

31, The heavier payload requirements of sorme of the spectacular space
missions which might be undertaken within the next & to 10 years will
require boosters with throsts of several million pounds. The USSH will
probably attempt to achieve such thrusts by clustering several engines.
We believe that for this purpose the Soviets would require & single engline
developing 2 minimum of 500,000 pounds thrust. The single englne
thrust estimated for known Soviet propulsion systems or for more power-
fu] military boosters would be oo small
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32 Our evidence does not Indicate whether the Soviets have begun
static testing of a large single enging suitable for use as the building
block in a multimillion pound thrust propulsion system. However,
considering Soviet requirements, their capabilities in this field, and the
limited evidence, we estimate that Night testing of 2 new large engine
could begin at any time.  Unless the Soviets plan to use a single engine
as a boosler for space missions, it is possible that single engine flight
testing would be omitted, In either case, we belleve that an englne
cluster developing a total of several million pounds of thrust could be
injtially test flown in about 1964, -

33. Sueh a elustered booster could subsequently be combined with
suitable upper stages to support Soviet development of long-lived manned
varth satellifes for use as space stations and cbservatories. I would
permit the Soviets to place some 50-100 tons in near-earth orbit, either
Iaruse&saunhaspmataﬁmarasasprdammed lunar
flight. Any delay in the development of such a multimillion pound
booster would result in corresponding delzys 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 stepes which utilize highenergy propellants,
However, they almost cerlainly are investigating the advantages of
higher specific impulse fuels for use in future propulsion systems, The
Specific impulse gencrated by the oxygen-amine fuels now in use could
be increased by aboul one-third with oxygen-hydrogen or Auorine-
hydrogen.  We believe that the Soviets could begin test launches of an
oxygen-hydrogen system at any time, and of a Huorine-hydrogen system
in the 1963-1965 period. Upper stages of these lypes, when employed
with the 85-6 booster, could increase its paylead  eapaeity for near-
earth satellites to some 20,000-25,000 pounds.  For manned lunar land-
ing operations, the Soviets probebly would combine these advaneed upper
stages with new, Iarée boosters (see paragraphs 31-33).

33. At a later time period, perhaps toward the end of the present
decade, the Soviets could probably have a nuclear-hydrogen powered
upper stage available for first flight tests. Such a system could produce
more than twice the specific impulse of present fuels, and would be uge-
ful for arbiting very heavy payloads, for deep space probes, and for inter-
planetary missions.

36. The Soviels are actively engaged in the investigation of electric
propulsion systems for advanced upper Etage vehicles, By 1963-1965
the USSR will probably have an eleciric propulsion device capable of
providing a thrust of .01-.1 pound. Such & deviee could be used experi-
mentally in orfentation control systems for the proper positioning of
antennas or optic systems, oF Lo prevent orbit decay of long-lived vehicles
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from almospheric drag.  Systems capable of thrusts up 1o one pound
could be available in the 1965-1963 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 Recovery

37. Soviel space operations to date have been planned so as to make
repeated use of established ground equipment and methods for guidance,
cantrol, and recovery®  All satellites Jaunched from Tyuratam have re-
mained within 2 small fraction of a 65° angle of inclination to the
Equator. Thus, only minor alterations in techniques and coordination
of facilities have been necessary for the varlous 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 Equator
also has facliitated standardization of operations. Space operations in-
valving other orbits will require addition or relocation of range instru-
mentation and guidanee equipment. We believe that the Boviets eould
do this at any time.

38, Soviet space vehicles launched from Tyuratam have thus far
used the basic first-generation ICEM guidanee—a radio-inertial system——
during the boost phase.  Although the Soviets have an all-inertial sys-
tem operational with their missiles, they may choose to confinue with
the radio-inertial system for space ventures, The Vostolk recoverable
vehicles probably used an earth fixed reference system using optical
and gyroscopic sensors. In addition, the manned Vostoks incorporated
a gystem which enabled the pilot lo assume control at will. The syslem
has so far deorbited a satellile under only one set of conditions of time
and place. The evidence does not indicate whether the system as
designed could perform in any more gencralized situations.

39, The orientation system used in orhiting and recovery of earth
satellites has probably been adopled for the earth orbit portion of plane-
tary probe operations. Although Soviet tracking appears eapable
of accurately defining the spatial location of the vehicle, the accuracy
of crientation required for fully successful Mars or Venus probes may
be beyond Lhe capabilities of an earth fixed reference system. We have
some evidence that the Soviets have developed a system based on stellar
guidance or stellar attitude control,

Instrumentation

40. The Soviets have competent scienlists and engineers in the in-
strumentation field, but they do nol have enough to provide the wide
variety of instruments and the number of refinements desirable for

*For typleal orbital paths of Soviet earth zatellites, see Pigure 3.
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some advanced scientific space programs. By closely following Western
developments in the feld of instrumentation and by eoncentrating Bloe
resources on priority programs, the Soviets have been able to meet
the needs of their space programs.  They will probably be able Lo provide
the instrumentation adequate for the space ventures which could be
undertaken in the period of this estimate.

Tracking and Communications

41, The chief limitation on Seviet capabilities for tracking and com-
munieating with space vehicles is the lack of a global tracking network
capable of eontinuous observation and communications with satellites
and space probes. Faeilities in the USSR are adequate to determine the
initial trajectory with a high degree of accuracy. To extend their mond-
toring capability, the Soviets rely on specially instrumented ships, reliev-
ing to some degree the lack of land facilitics. However, the value of these
ships is imited, because of the difficulty of accurately determining their
positions. Thus far, Soviet eapabilities in this field have been generally
adequate for the missions undertaken—indeed, they have probably to
some extent shaped those missions.

49, The Soviets have demanstrated a capability for tracking and trans-
mitting data to lunar distances, but they were 1ess auccessiul with the
deep space shot to Venus In 1861 To date, we do not know the degree
af success they are experiencing with the Mars probe launched 1 Novem-
ber, Although they can probably overcome ihe communications diffi-
pulties experienced with the Venus probe, they have not yet tested
a tracking system with the sophistication necessary for deep Space &X-
ploration. Tracking stations in other hemispheres would be a major
aid to mid-course puidance and to achieving petter terminal accuracy.
There is evidence that the USSR is seeking to acquire sites for space
tracking stations in Chile, Indonesia, Africa, and Australiz,

43. A major element in tracking, control, and communications is the
provision of adeguate power supplies for the space vehicles themselves,
Soviet space vehicles have not demonstrated 2 capability for sustained
communications over long periods of time. We believe, however, that
{his apparent weakness can e OVETCOme. In addition to improvements
likely in solar balteries and other power sources, the Soviets probably
are developing nuclear-power sources for usé in space vehicles, In
the near fulure, they could have a reaclor-Lype power supply with an
output of several hundred watts. By 1964 output could be increased to
75 kilowatts, and by 1971, It could possibly be further increased by a
factor of 10
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Data Processing

44, Advanced data processing technigues are reruired for the rapid
determination of orbits and {rajectories from a large number of ohserva-
tions of space vehicles. The ability of the Soviets to process data for
such missions as re-entry and extra-terresirial launches from parking
orhit indicates that high performance compubers are being used. In-
deed, a propaganda film on the Titov Aight revealed that an advanced
Soviet digital computer, capable of 20,000 arithmetic operations per
gecond, was employed in space-track computations and data handling,
Compuiers of lesser performance are probably used for prelaunch cal-
culations znd other cperations where speed is not s0 vital,

45, The Soviets will probably continue to seek increased computer
relinbility and speed of operation, and will seek to reduce size, weight,
and power requirements, The Soviels 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 second.  In the
1965-1070 period, the Soviets could probably have computers utilizing
only eolid-state devices capable of & millian operations per second.  In

_developing computers for space vehicles, they will probably achieve

" some success in micro-miniaturization.

Rendezvous, Docking, and Transfer

46, We believe that over the next few years Lhe Soviets will conduet
gpace experiments directed loward the development of rendezvous,
docking, and transfer technigues, The recent launching of fwo satel-
tites info similar orbils at the same time may have been 8 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 initizl demonstration of the transfer of a man from one space
vehiele to another, could probably be achieved shorily thereafter. In
order to transfer men and materials in guantities sufficient for long-
lived space stations, the Soviets would probably reguire considerable
experience, heavy satellites, and 4 new large booster, Such a capabilily
could probably be achieved in about 1965.

Life Support Systems

47, We heliove that the Soviets now have a partially closed-cycle oxy-
gen system which, with their current payload capability, wontld permit
ane-man orbital missions of up to 10 days, With modifieation of the
Vastok vehicle, thiz system could support two men for & shorter period.
Misslons of over 3 days duration would require a reliable, fully closed-
eycle ecological system, cepable of supparting more than one man.
Barring any unexpected breakthrough, we do not expect such a Soviet
development before 1886, Allainment 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 eould serve as orbital laboratories, for
oblsining more knowledge of the space environment and for testing
life support, navigation, communications, and operational technigues.

I¥. FUTURE OBJECTIVES AND CAPABILITIES

45. It seems clear that the underlying motives of the Soviet leaders
in planning their future space effort—as in planning for olher types
of ‘national 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 decistons about the specific projects to be ineluded
in their future space program, the Soviet leaders will continue to be
guided by such general considerations as: the political benefits that
are likely o result from partieular space accomplishments; the poten-
tial military value of the space projects which are considered, planned,
or undertaken; and the technieal and economic limitations that deter-
mine the range of their cholces. We believe that these considerations,
&5 well as the desire to achieve scientifle gains, will incline the Sovield
toward a much broader space program tnan in the past. Whether
particular profects will be pursued, however, will depend on the Soviet
view of their potential contribution to malional power and prestige,
weighed against the cost of accomplishing them.

48. Thus far, the space accomplishmenls which have vielded sig-
nificant political benefits to the USSR have been achieved by exploiting
the supetiority in propulsion attained in the Soviet missile program,
With existing technology and hardware, the Soviets could accomplish
several additional feats which still le beyond US capabilities, As mare
advanced space systems become available, the range of possibliities for
novel space missions will widen. However, with the inereasing com-
Plexity of future space operations, the accomplishiment of spectacular
“firats” will become much more diffienlt. Thelr achievement and ex-
ploitation will continue to influence Soviet planning, bul they will
probably be increasingly conceived as parts of a long-range integrated
program. ’

50. Our evidence as to the future eourse of the Soviet space program
is very limited. Soviel propaganda dealing with future space activities
has canvassed the whole range of possibilities. Our estimates are
therefore based largely on extrapolation from past Soviet space activ-
ttiee and on judgments as to lkely advances in Soviet lechnology.
Considering ihe available evidence and Soviet capabilities, this pro-
gram probably will include a varfely of specific objectives, Tt probably
will be characterized by an expansion of man-in-space activities and
by the acquisition of basie scientific information meeded for fulure
Space misslons. Grester emphasis than heretofore will probably be
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placed on military applieations of space vehicles, both to meet specific
Soviet reguiremnents and to keep pace with military programs which
the Soviets expect the U5 to undertake. Unmanned lunar exploration
will probably soon be resumed, and interplanetary probes launched
when favorable epportunities oceur.

Manned Lunar Landing

51, Some Soviet statemnents indicate that a program for a manted
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
present intelligence collection capabilities, such a program could be
well under way in the USSR without our mowledge. Most of the
activity unique to & manned lunar program would to date have con-
sisted of laboratory and ground development preparatory to the fiight
testing of major system components. However, if the Soviets are com-
peting with the U8, some Aight 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
oecur if, in ils first test flights, the booster were employed with the
upper propulsion stapes and the lunar landing eraft,

52. The top Soviet leaders have not committed themselves publicly
to competition with the US in achieving & manned lunar landing, and
it is highly unlikely that they will do so. From their statements, we
know that Khrushehev and other Soviet leaders are concerned about
the great expense and risks involved in a manned lunar program
On the other hand, they almost certainly would expect Soviet prestige
and influence to suffer if the USSR falled to engage the US in the
race to the moon, or if its program lagged far behind.  Moreover, later
manned interplanetary operations would be facliitated by a successiul
manned hunar landing. We think these latter factors would lead the
Soviet leadership Lo compete, unless the cost were considered pro-
hibitive 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 achicve a manned lunar landing ahead ol or in close
competition with the U8, but we belicve the chances are better than
even that this is a Soviel objective.

53, We cannot estimate with confldence the method which the Soviets
would employ to accomplish this feat. However, we believe that they
are more lkely to dispateh the lunar vehicle from an orbiting carth
or lunar satellite than to atltempt a direct flight from the earth,
Either approach will require major new vehicle development, facility
construction, and supporting activities in many other fields. However,
the method to be employed would probably not be apparent until late
in the program.
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Jt An appesrance of activities leading to a lunar landing should
provide indications as to the progress of such a program. TFrom 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 condueting studies of weightless-
ness.  Both manned and unmanned satellites would be used to develop
advanced guidance 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 Jandings of instrumented packages on
the moon at any time, and unmanned satelliles could be placed in
orbit around the moon o launched in & circwmlunar flight.  Assuming
that we have correctly estimated the dafes of availability of multi-
million pound thrust boosters and advanced upper stapes, the Soviets
could accomplish the following: In about 1984-1965, they could prob-
ably land an unmanned mobile exploratory vehiéle on the moon: a
manned circumlunar flight could be achieved by 1965-1966; and a
manned satellite eould be placed in lunar orbit in sbhout 1966-1957.

50, In addition to the space fights required for a lunar program,
cancurrent research and development would be required on propulsion,
guidance, and supporting systems. A manned lunar landing vehicle
as well as the chemical propulsion stages required to take off from the
meon must also be developed. Finally, the expansion of ground sup-
port facilities will probably continue over the next several years. Given
Ltheir ability to concentrate human and material resources on priority
objectives, we estitmate that with & strong national effort the Soviets
could accomplish & manned lunar landing in the period 1967-196%9.7

Man-in-Space

56, We believe that there will be a considerable increase in Soviet
man-in-space activity, Within about the next year the Soviels will
probably begin to employ manned satellites having some mansuver-
ability while in orbit, to perform rendezvous, docking, and transfer op-
crations. They will probably undertale manned. flights of increasing
duration, and eould orbit a two-man Vostok capsule at any time, More-
over, it is technically feasible to put up a small manned space station
or attempt a manned elreumlunar flight by 1963-1964 using first-gen-
eration ICEM boosters and earth-orbit rendesvous technigques, If a mili-
tary booster of about 1.5 million pounds thrust becomes avallable in the
next year or 50, this booster could be uszed to accomplish the same feats
in a less complex manner, If & multimillion pound thrust space booster

"For a tabular summary of the accomplishments belicved o0 be consiztent with
fuch an effort, see Table I, pages 26-2T7. For other possible Soviet space missions,
soe Table 3, pages 237-20.
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iz being developed now, the Soviets could orbit a 50-100 ton manned
space statlon in 19651966,

87, The Soviets may attempt manned circumlunar and lunar satel-
lite flights in connection with & manned lunar landing program, even
though such fliphts would not be essential to accomplish the mission.
It is possible that such Gights would ke undertaken even if & manned
Iunar landing were not planned. Although many similar techniques
would be involved, these ventures would be considerably less expensive
in terms of propulsion and the ofther requirements for a landing and
return. Moreover, if the Soviets should conelude that the US would
win the manned lunar landing competition, they might reason that
earlier Soviet manned lunar fliphts without landings would detract
from the US triumph. Similar considerations would apply to the estab-
lishment of & multimanned space station.

Scientific Satellites

58. The Soviets will continue to conduet sclentific experitmments with
satellites. They will do this te enhance their capability in space physics,
Lo provide some data for the world scientific community, and to secure
information which they believe will not be available to them from US
or joint programs. Because the TS sclentific satellite program is com-
preqhensive, and 18 results widely disiributed, the Soviet program witl
probably continue to be smaller than the US program. While the “Cos-
mos" program probably serves basie scientific ebjectives, it iz likely
that much of this effort will be in support of more specific future goals,
ineluding the lunar program and possible military support programs.
They will probably continue to launch probes to Mars and Venus,
As greater propulsion capabilities are developed, more extensive and
complex scientific invesligations of interplanetary space will be under-
taken.

Military Goals )

59, On the basis of evidence presently available, we arc unable lo
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 milltary support and offensive and defensive weapons.
Moreover, it is possible that space exploration, which is totally new
to human experience, will offer unforeseen opportunities for military
application. Soviet decisions to develop military space systems will
depend on their expected cost and effectiveness as compared with alter-
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nalive systems the political and military advantages which could be
gained, and the Soviet estimate of US intentions and czpabilities 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 weapons and military equip-
ment.,

Gl. Milifary Support Systems. We believe that the first Soviet mili-
tary space vehicles are likely to be earth satellites used in various sup-
purt roles. We do not believe thal the Soviets have as yel launched
geodetie, communications, o navigation satellites for military purposes.
Since they have had the capabilily to accomplish some of these mis-
sions for some time and appatently 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 “Cosmos™ series probably accomplished cloud photog-
raphy, and could have performed photographie, electronie, and nuclear
reconnaissance, al least experirnentally. In addition, one “Cosmos™
satellite launched from Kapustin Yar probably monitored the radiztion
from a Soviel nuclear test in space.

G1. Soviet scientists and military experts almost certainly recognize
that earth salellites have s grealer potentizl than conventional tech-
niques for some forms of reconnalssance, early warning (EW), weather
surveillance, and communications. In view of the Us ICEM 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 targels is prob-
ably adequate, such satellites could provide some useful information
o certaln mobile forces and could perform postsirike reconnalssance.
Targeting requirements may also lead the Soviets Lo a geodetic space
program. However, this would require impraversents in tracking tech-
nology and the establishment of tracking facilities culside of the Soviet
Bloe, particularly in the Southern Hemisphere. The Soviets may also
develop navigation satellites to improve the effectiveness of their missile
submarine forces, as well as communications satellites.

62, Space Weepons., There is no evidence that the Boviets are de-
veloping systems for space warfare, but they are almosl certainly in-
vestipating the feasibility of such systems, and they are keeping a close
wateh on US developments in this field. Soviet military writings and
public statements reflect a growing eoneern over & military threal from
space, and imply that US developments cannot be safely ignored by
the USSR. However, we do not believe that Soviel space technology
has progressed sufficiently for the Soviets to have made the decision
to proceed with large scale programs for offensive or defensive space
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63. Ofensive Weapon Systems. The Soviets have the capability to
develop an orbital bombardiment satellite and might decide {0 launch and
deorbit & space weapon at an early date for propaganda or political
reasons. A demonstration of such a satellite could occour at any time,
but we believe Lhal in the near term its military effeetiveness would
be minimal.

G4, Within this decade the basic factors of resction time, targeting
fexibility, aceursey, vulnerability, average life, and positive control for
an orbital bombardment system almost certainly will not compare favor-
ably with ICEBMs. We believe that a Boviet decision to develop and
deploy an orbital bombardment system would depend in large parl upon
the extent to which these drawbacks can be overcome, If the Soviets
decide to develop an orbital bombardment foree, it would be preceded
by a developmental system of limited military effectiveness which could
appear as carly as 1965

65. Statements by the aircraft designer Miloyan indicate Soviet in-
terest in a suborbital wehiele, termed a “Cosmoplane.” Mikoyan has
stated that boosters ean easily be developed or adapted for launeh pur-
poses, that trajectorics would be in the upper atmosphere at 50-100
hn., and that the “Cosmoplane” would be a further development
of supersenic aireraff. The milltary attractiveness of such z system
stems from the recoverabilify of the vehicle and the many purpeses to
which it can be put. As compared with an orbital bombardment vebiele,
it provides increased accuracy, positive control, and pgreater reliability.
We have no evidence of research and development on this vehicle, but
assuming that it is now under way, a protoiype could be Lested before
1970,

6. Defensive Weapon Systems, We believe that the USSR will de-
velop & capability to counter reconnaissance satellites.  Surface-launched
nonorbiting missiles are the simplest approach to the neutralization
problem, and the most likely to be used by the Soviels throughout this
decade. By assembling & system wsing radar and passive tracking
facilities, missiles, and warheads from cxisting defensive systems, they
might be able to intercept US satellites now, and they would almost cer-
tainly have & capability to do so wilhin the next year or so.

67. The Soviets may be developing orbiting systems for antisatellite
employment. By 1864 the Sovietz could use a rendesvous technigue
against a nonmaneuvering satellite for inspection. A more sophisticated
system with an inspection, neutralization and damage assessment
capability could be achieved later in the decade. A more complex sys-
tem designed to use a single satelfite against multiple targets for any
purpose would take considerably longer to accompiish,
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The Possibility of International Cooperation

£8. Economic pressures and the broader range of the US space pro-
gram will tend to make infernational cooperation attractive to the U35R
in a number of areas, but political and military considerations will prab-
ably limit Soviet participation in joint space ventures. There may be
cooperation in such fields as weather satellites, and possibly other
selected satellite programs, However, the political prestige at stake in
& lunar race is likely to preclude cooperation in this area, even Lhough
it is by far the most costly of the possible new programs.

69. The Soviets would seck a significant degree of infernational co-
operation only if the cconomic burden of their space program becomes
so heavy that this program or key economic and military programs wers
jeapardized. Under soch conditions the Soviets would prefer coopera-
tion to competing unsuccessfully or at too high a price. Frior to under-
taking negotistions the Soviets would probably try to achieve some
spectacular successes 50 as to maximize their bargaining pesition and
to appear as the nation making major concessions.

V. PROBABLE MAGHMITUDE OF THE SOVIET EFFORT

Implied Costs of the Program fo Date

70, The Soviets have done much to make their space program as
economical as possible.  They have kept unique vehicle development
and facility costs to a minimum by utilizing military hardware and
facilities as much as possible, Their payload instrumentation has nol
required costly miniaturization and has been less varied than that of
U3 payloads, They have concentrated on & limited number of major
space missions, and the total number of launches has been only about
cne-third that of the T3, Nonetheless, the cost of the Boviet space
program has been very great, and it has required the use of large guanti-
ties of scarce resources and hardware.

T1l. We have no Soviet datz on the cost of their space program. In
view of the differences in technology and operational philesophy, it is
difficult to estimate an equivalent dollar eost even for the part of the
Soviet program which 15 elearly visible and uniquely space-related, ie,
the vehicles and payloads actually launched. A figure of $700 million
to $1 billion is probably a reasonable minimum (produced-in-the-1U5)
oost for the vehicles and payloads launched as of mid-1962.  Other costs,
such as research and development, provision of supporting lacililies and
equipment, and astronaut training, cannef be estimated in detail, but
we believe that their addition would result in a total expenditure on
the order of at Ieast $1.5 billion. If the Soviets have a manned unar
landing program which has reached a stage somewhat comparable to
the US program, we estimate that it would have requited 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 1984, high energy upper stages, lunar reconnaissance
systems, advanced manned spacecraft, and associated technology and
facilities,

Implied Costs of the Future Program

72 We believe that the Soviet leaders are committed to a continuing
Space program of sizable praporlions 25 an element of national power and
prestige.  Although the Soviet program to date has not been inexpensive,
the feasible space missions envisioned for the future will be vastly more
expenstve and more demanding in terms of both skills and tesources,
Moreover, the Soviel space program will be competing directly for the
scarce skills and resources also needed in the ICBM, air and missile de-
fense, and economie programs. Thus, we belleve that more than ever
before the future course of the Soviet space propram will reflest the
impact of cconomic considerations,

73. A menned lunar landing is probably the most ambitious and
costly goal in space which the Soviets might undertaie during the 1960',
If the Boviets undertake manned lunar landing and a few of the addi-
tional space projecls within their capabilities during 1962-1067, the
produced-in-US cost would probably be on the order of $4 hillion per
year by 19841965, If they should undertake a widely varied program,
annual outlays would be on the order of 36 billion by 1964-1965. From
the Soviet point of view, expenditures of $4 to $5 billion per year, involy-
ing the maosl advanced technolopy which the USSR can provide, could
not eceur at & more inconvenient time.  The burden of military programs
has slowed the growth of the investment program since 1059, and this
burden will probably not lessen for several years. The allocation of
large quantities of highest quality resources to lunar, planetary, and
military space programs would have even more serious effectz on the
investiment program,

T4 In light of these considerations, we believe that the Soviets will
seek to limit the costs of their space program, and yel accomplish the
major objectives they consider Lo be of greatest national importance.
We think that for Lhe 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. Bpecific
major developments which could secur within the period of the estimate
are manned space stations in earth orbils and manned lunar landings.
In addition, demanstrations of developmentsl space weapon systems may
oceur,  The cosk of such an effort, while very large, would likely fall
towards the low side of the annual range of $4-36 billion,
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TABLE 1

EOVIET 8rACE VERICLIS
[Current na of & December 15402)

GRBITAL
FAYLOAD FERIGEE APOGEE PERIOD
LAUNCH DATE WEIGHT (k) {nm} {Ean) {min.} REAMARKE
Sk 1 4 (hstobar 1957 TR ] 512 $6.2  Desayed 4 Jonuney 1958 «
Bputik 1T 1 Movember 1987 [,13 43 o 1035, 7 Dhecaved 4 April 1958
Sputnik [11 15 May 1558 2,925 1 1,006 [{xin Decaved & April 1960
Lunik I T Jamuzry 1959 s - . Lunar prolg—mdw in salar orbit
Lumik 11 12 Seplamlser 1950 B58 . . ov. Lunar impast—13 Ssptember
1655
Lueik 11 4 Oetaber 1959 059 PR paan veaw  Cireumlunar Hghi—doeayed
&loirl April 1960
Spulndk 1Y 15 May 1900 10, 00E 148 206 91,2 Deesyed 5 Ssplamber 1062
Eputnik ¥ 1P Augisst BOG0 10,120 165 13 B0.T  Recovired 30 Augusd 1060
Bputnik VI 1 Decembor 1960 10,060 131 183 88.6  Destroyed oo re-eotry 2 Docom-
Er 1960
Sputnik VII (Yenik 1) 4 February 1961 14,235 1E0 137 89.8  Falled to lagneh ¥eaiss probe—
Decayed 38 Febraary 1961
Sputnik VIIT (Venik 1T} 12 Fehrunry 1961 14,205 (o] 1h1 49,6  Launched probe townrd Veaus
Sputnik TX & Maorch 1841 10, 564 il 154 4.6 Reeovorsd % March 1861
Spuenik X L5 March 1941 1, 352 9% 133 88.42 Necowersd 20 March 1961
Spatnik X1 (Vestak 1) 12 April 1961 11,418 us 177 E8.014 Mecovered 12 April 1061
Spatnik XIT [Vestok 1T} § August 1981 10,431 B ] BA.40  Elpeavered 7 August 1981
Spotnik XIIT {Cosmas [) 16 March 1062 10004000 117 5T 96,85 Decnyed 25 May 1962 —
Eputoik X1V (Cosmea IT} G April 1982 A (L, (00 11% hE ) 10%.5 Now io earth orhit
Sputnik XV (Cammes 111 B4 April 1862 Ok, (0 124 ikl 9.8  Now in earth ochit
Sputmik XV (Cosmos 1Y) « 26 April 1063 101, 0 161 178 B0.6  Tesoversd 9 April 1982
Sputnik XVH {Cosmos V) ZH May 1962 3, OKKE-4 {00 13l B4 102,75 Now in earth arbit
Sputeik XVIIL {Cosmos VI) A0 Jume 1962 L W] 146 11 W6 Decayed & Seplember 1562
Bputnik XIX {Cosmas V1) 28 July 10632 10,000 E30 229 89,9 Tecovared | Anpast 1962
Bputnik XX {Vestew 111} 17 Aupust 1962 10, (HH) 7.3 120 .4 BE.E  Hecowered 16 Augual 1962
Gputnik XXI {Vortok 1V) 12 Awngost 1962 10, (M o5 5 194,13 H8.7  Mecovered 1% August 1962
Sputoik XX (Coamnas VI 18 August 1963 A, 0004 i3s3 I 2 4.9 Moew in earth orbit
Spatnik XXIT (Yeoik TL1) 25 Aupgust 1902 Abiout 14,040 0.2 152.0 1] Venus probe Foilure
Spaentk XXV (Venik 1Y) | Beplembar 1962 About 14, HH 107 4 K285 BE.S5  Venuos probe Cailare
Bpatoik XXV (Venik V) 1% Heplomber 1962 About 14, KH 1059 LT.6 BE.3 Venus probe failare
Spatoik XXV {(Coenias [X)# 27 Beplember 1962 14k, DY L4 PR | Recovered 1 Oetoler 1962
Bpteik KNV (Coamoy X) - 17 Detober 1962 17, K1 119 215 0.2 Feeovarsd 21 October 1962
Bputeik XX VI (Cosmos XT) 20 Detoler 1962 1,004 0 138 a9 96,1  Maw ln esrcth arbil
Bputeik XXIX 24 Cloher 1942 Abont 14,0 10 4] 88,5  Mams probe failuss
Sputnik XXX (Merm I} 1 November 1202 Abat 14,00 BY.5 1z 85.3  Launghed probe towerd Mars
Sputnik XXXT 4 November 15462 Aboat 14 0 102 127 B85 Mo peobe failure

= Dhatis refir Lo datay of payloed,

® Soviels have not anoounsed payload welghts of “Cosnos' serses salelliten.  Pavlosd welghts for his sories are estimoted.

= Lainehel [rom Tyaratas.

Al ather “Cormor™ entedlitos have been isunohed from FKapastin 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 to achieve 2 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 1967-1969, The
following table estimates approximate dates for specific accomplish-
ments required for Soviet achievement of & manned lunar landing
in 1967, which we regard a5 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 lonar landing mission.

1982 1963 1964 1965 1988 IO6T

Astrophysical Studies -
Hyslemalic radistion and meteoritic
studies® . . -
Systematic lunm: mp]l:lrataun R

Flight Test of Propulzion Spstems
Large single engioe (500,000 pounds

thrust or better)* . X
Large boogter (closber of smgle em;tuea] x
High energy upper stage . . x

Development of propulsion for:
change of trajectory .
earth landing r&mm . .
Iunar landing retrosystem and La.k-:uir . x

Flight Test of Lunar Sr.-n-;-acmjz in Earth
Orbdl L o . k.1

Esfablishment ajl' Laﬁg—ﬁan;ra Tj‘m:‘:kdng i
Sgpetemt L. . x

Rendezvous, Dﬂl:k'lﬂ;p, and Tra:n.gfef (Uﬂi‘?ﬂ
Large Clustered Hooster)
Synehronous lawmeh . . x
Rendesvous of wehicles .| x
Diocking snd transter of men and gqulp.
ment ... ..., . ¥

Flight Test of Guidance
Ejection guldanee . =
Mid.course, terminal, and !'c-lmtnl Eulﬂ.
BECE L,

Earth Re-eniry Al Lunar Return Speed .

L]
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1062 19463 1964 19685  1BER  184T
Final Preparafory Phase

Manned elrcumlunar® . ... x X

Manned lanar salelliter .. ... ... .. x x
Maenned Flight to Moon, Laonding, and

Refurm i x

“There is evidence of limited activilies in these Gelds, Lunar exploration
waould Inelode ynmanned soft landings, unmanned cireomlunar flights, and
unmanned lonar satellites.

*There ig some evidence suggesting static testing in 1961,

*These missions are not belicved to be essential to accomplish 8 manned
lunar landing, but might be undertaken as system tests or to achieve slg.
nificant “firsta.”

TABLE 3

OTHER POSSIBLE SOVIET SPACE MISSIOMS

We have eslimated 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 Soviets will {
probably undertake other proprams including scientific satellifes, i

military support satellites, and interplanetary probes. This table ]
lizts space missions estimated to be within Soviel capabilities, but i
we do not believe that all these misslons eould be accomplished
within the time perieds indicated.  If the Soviets are not committed
to & lunar race with the U8, other programs will probably receive
greater emphasis,
FPROGRAME POSSIALE DATE
UNMANNED SATELLITES
Space Science Operafions®
{1} Magnetic measurement . | .. e
{2) Radiation messurement .. . I TE I I I
(3) SBtudy of electromagnetic propagation ...-........._... 1552 on
{4) Btody of upper atmosphere ... Lo oo
(8) Btudy of meteorites . ... ...
{6) Orhital sstronomical ebservatory . ... .0 ..o

Military Systems

(1) Early warning satellite ... ... .. . ... ... 1962 on
{2) Reconnaigganos aatellite | L e ee.o... 1BEZOR
{3) Defensive spacc weapons sysiems®
{11 Imspection of single nommansuvering satellite .. . 1964
111y Maore sophisticated satellite with inspection, neu-
tralization, and damage assegsment capability . . Later in decade

4

Oifensive space weapons syslems
{1} Demonsiration of orbital bombardment satellite * . 1982 on
(If} Dovelopmental aystem of lmiled effectiveness . . 1965




iz

PROGRAMS . POEEIELE DATE
UNMANNED SATELLITES (Confinued)

Canimarciel or Military Appliceiion

(1) Meteorological sateilites .. ..
(2) Communications satellites .. ... ... ... .

(3) Geodetic satellibes .. . . ..., |1 96E-REG
(4) Mavigalion sstellites il
MAN-IN-BPACE
Mannad Earth Orbital Flights
{1} Orbit of mullimanned spacecratt .. ... ... ... . LH6Z-1963
{2) Rendesvous and docking | e IWG2-1963
(3} Demonstratlon of 10-day |.lf¢ supporl 53.'51.=m Ciiieeo .. IBEZ-1BE3
(4] Transfer of man {rom one Space \rehiclet-na:wt.hur coo. YOER-10Gd
Lorge Manned Space Stafton .. . ... ... . ... ..., . l9Gh-18@8"
Manned Lunar Flighis
(10 CEremmIUILE . oo e e DOEG-DGGE
(2) Lunar satellite . Lo IBERE-186T
UNMANNED LUNAR AND PLANETARY EFXPLORATION
Cirenmlunar, Lunar Sadellile, Lutiar Sl:l}'! Mﬂdhlg ......... . M2 on
Probes o Mars gied Veaus .. ... .. e e, 1952 0n
Frobes to More Distant Planels e ... Ia3ct
Bolar Probe |, .. L 1663
Efecticn of 'I.-'aMmIs_fmmEon Sj.lsle#'-. F . 1

* Collectlon of data is sl=o performed by manned satellites

*In Lhis decade, the Soviets are most lkely to uwse surface-launched missiles
to neuirslize onemy sateliites, However, orbiting systems may be developed for
inspection, dumage assessment, and neatralization.

*Demonstration for propaganda or politieal reasens could cecur at any tine,
But military effectivencss would be minlmal,

2 These egtimates are based on the availability of a mullimillion pound space
baaster.  If the USSR uses & first-generation TODM booster of IT a military boogter
of abaut one and o half million pounds should become svailable in the next year
or &0, 4 small manned space stalion or a moenned edreamluoar Oight could be
aehioved In 1983-1964.

*With present propulslon systems, paylosds could not include necessary com-
municalions syslems. These evenls are more likely to oocur when more power-
ful boosters and upper stages become available, posaibly in the next year or so.
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