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THE SOVIET SPACE PROGRAM

THE PROBLEM

To estimate Soviet capebilities and probable sccomplishments in
space over the mext 5 to 10 years.

SUMMARY AND COMCLUSIONS

A. The space program has retained a high priority among Soviet
national cbjectives. The number of space launches attempted during

the past two years was nearly equal to the total of the preceding
seven, Mevertheless, Soviet achievements were less spectacular than
previously, For the maost part, the Soviets exploited existing hardware
to carry out tnmanned space exploration and intensive satellite recon-
naissance, and to expand space applications. There have been no
menned flights since March 1965,

B, A continuing high level of development activity soggests that
& new series of advanced space missions is likely in the next few years.
Until mid-1965, the Soviets used military boosters almost exclusively,
but they are now developing launch vehicles, specifically for the space
program. They have tested a new booster with a thrust of 25 to 3
million pounds which was used to launch the Proton satellites. And
we believe they are building a major new launch facllity at Tyuratam
that will be able to teke vehicles with a first-stage thrust in the
7.500,000-15,000,000 pound range; it probably will be complated next
year,

C. The Soviets have probably planned some form of space spec-
tacular during 1967 In connection with the 50th anniversary of the
Oetober Revolution or the 10th anniversary of Sputnik 1. This might
involve the orbiting of a 25 ton space station, the new manned space-
craft, or some activity involving both. We cannot predict the precise
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nature of the spectacular but believe that the event will be confined
to pear-earth space.

D. Costs of the Soviets space program have risen sharply over the
past few years, but now appear to be leveling off. The program will
continue to take a significant share of resources of the same type re-
quired for strategic military programs and for economic growth.
While the present Soviet leaders may try to effect economdes in cer-
tain sectors, we consider it unlikely that they can effect any basic
changes in the overall nature of the program for the next five years.
As for the longer term outlook—5 to 10 years hence—we doubt that the
Soviet lesders have yet come to firm decisions as to the scope and
pace of their space program; certainly we have no basis for detailed
estimates of Soviet space activities during this period.

E. In view of competing claims on thelr resources, we believe that
the Soviets will not ba ahble to undertake simultanecusly all the projects
within their technical capabilities. Further, we do not believe that the
Soviets will seck to establish a large space station and to achieve a
manned lunar landing eomcurrently. The dates estimated for these
ventures are based on technical feasibility; we cannot estimate the or-
der in which they may be sttempted.

F. Manned Lunar Lending. Two years ago, we estimated that
the Soviet manned lunar landing program was probably not intended
to be competitive with the Apollo program as then projected, Le.,
aimed at the 1968-1968 time period. We believe this is still the case.
There is the passibility, however, that depending upon their view of
the Apollo timetahle, the Soviets may feel that there is some prospect of
their getting to the moon first, and they may press their program in
hopes of being able to do so. Considering the Soviet technteal capabili-
ties, and the various techniques that might be employed, we estimate
that the earliest the Soviets could attempt a manned hmar landing
would be mid-to-late 1669, We believe that the most likely date is
sometime in the 1970-1971 time period.

G. Manned Circumlunar Flight. The Soviets will probably at-
tempt a manned circumlunar fight during the next few years. They
prohably eonsider this venture cne of the few within their capabilities
that could offset some of the propaganda value of a successful US
lunar landing. 'We consider it unlikely that the Soviets would attempt
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this mission before the first half of 1068, althcugh it Is conceivable that
they would accept the high risks involved in malking the attempt as
an anniversary spectacular in late 1867.

H. Manned Space Stations. We believe that the establishment of
a manned space station is also a Soviet abjective. A space station of
about 50,000 pounds weight and capable of carrying a crew of thres
or more could probably be arbited by the SL-8 in the first half of 1568,
By using the very large launch vehicle, which we estimate is under
development at Tyuratam, the Soviets could orbit a space station weigh-
ing 200,000-300,000 pounds by sbout mid-1968 at the earliest, but
we believe sometime in the 1970-1971 time period to be more likely.

1. Military Systems. The expansion of the Soviet satellite recon-
nuissance project over the last two years shows that projects of demon-
strable strategic value can and will be funded. The Soviets will prob-
ably continue to support this program at about the present level and
provide it with improved collection and dats-handling systems over
the next few years. They will probably give increased emphasis to
systems which have both cvil and mdlitary support applications, in-
chding commmications, meteorological, and navigation satellites,

). During the past year, the Soviets have conducted flight tests
which could lead to a strategic space weapon system, We estimate
that a fractional orbit bombardment system could be deploved in small
numbers by late 1967 or early 1968. We cannot at this time estimate
the likelihood that the Soviets will choose to deploy such s system.
On the one hand, it would complicate the US defenss problem; on the
other, it would be more complex, more costly, and less accurate than
ICBMs. If such a system is deployed, the Soviets would probably
regard it as a supplement to existing strategic attack forces and would
deploy it in relatively small numbers. In view of Soviet agreement
to the treaty on peaceful uses of space as well as the operational dis-
advantages of a multiple orbit bombardment system, we do not believe
that the Soviets will deploy and maintain weapons in space during
the period of this estimate.
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DISCUSSION

I. SOVIET SPACE LAUNCHES OVER THE PAST TWO YEARS

A. Generol

L During the past two years the Soviet space program has retained its high
mmmgmhrmﬂmﬂnhjwﬂm It hey placed dgnificantly increased

on the economy for searce rescurces of the same genersl type and
quality as those required for strategic military programs and for investment for
ecomomic growth. The sumber of space launches sttempted in thiy period
pearly equals the total oumber of lavnches attempted in the previous seven years.

2 Tha Sovieta soored some dramatio “rsts” during this including the
spacewalk by Lesney during the flight of Veskhod LI the soft landing of
Lima 9 and the Junar orhiting Lona 19, But in geseral, their achieverments in
space were much leas spectaculur than previously, For the most part, they
explodtesd available hardware, expecially boosters, to engage in unmanned space
exploration, an intensive photoreconnaissance program, and sn expansion i the
scope of thelr gpace applications.

A The Soviets have, bowover, given a high priority to research and develop-
ment (R and D) on new space systems.  ‘Three new programs wese brooght to
ﬂ#phtdﬂf.hputm;m:ﬁ#hﬂwfﬂ,mw}mﬂﬂ-
lites, which were launched with & new 25 to 3 million pound throst hooster; &
mancuversble satellive capable of small orkital adjustments; and a system which
probably relates to the development of fractional orhit weapons, ed
trajectory ICBMs, or both. In addition, we helieve that construction of major
new lounch facflitles and A and D on amociated hardware for more advanoed
future misslors has continued st a rapid pace.

4 The Soviets have failed o cawy out certain activities which we consider
essentis] to their manned spacs program and whish we belisve they could have
undertakon during 1865 and 1088, They have oot attempted rendezvous and
docking, although tests of unmanned maneuverable spaes hardware sines Deoern-
ber 1965 may relate to the development of this capability. They have oot under-
taken & long duretion manned Right [eg, of 2 to 3 weels duration ), but there
way & 22 day flight of two dogs early in 1066, No high speed reentry tests to
shmulate Junsr return problems have bem conducted, and no water landing and
recovery technigues which probably would be required on hunsr return have been
demoustrated, Most notable, however, i the histes i manssd space fights of
any kind in the nearly two years since March 1965,

B, Monned Flight'

5 The only manned fight conducted by the Soviets during 1965 and 19686
wis Yoakhod 1T, & two man mission which was launched on 18 March 1985 and

‘Sea Annex for history of Soviet manned spaceflight projects.
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deorhited the following diy. The Veskhod II incorporated an air-
h&mn-ﬂwedmdih:mdgmhtnpﬂfmmmvaw
activity or spacewalk ever sttempted. Cosmanaut Leoncv emerged from the
Hhhhuhr}usiﬂuckmﬂlpﬂnmlﬁmMumtdda,luaﬂudhthw

oaft by an umbilical lne but without amy mid. Leonov
some of the dscomforts subsequently noted by several US astronwuts, During the
flight of Vaskhed 11 there wos a fallure in the retro-orientation system during
. mmdmhrmhy. which fireed the cosmomauls to resort to their manual
-up gystem for deorbit, The manually controlled deorbit probably resalied

in & su miss of the planmed recovery ares,

8. In February 1968, the Soviets launched Coxmes 110 which was & Voskhed-
like wehicle containing two dogs and & varety of other biclogical specimens.
E0 12958 3.4(b) (1) »257r=The Cosmos 110 environmental control system was probably intended te support
15} a month-long Sight with dogs, the oquivalent of 12 man days [~ ]

7. In view of the importance of the manned space efort in terms of system
mw,mmlmmhn;lﬁmﬂomjpﬂlnwdumm\!!m
the Sovists originally planned a gap of as long ax two years in their mammed
Fpace Avallable evidence provides no certain explanetion for this
hiatoe. It may be that a combination of technical and political considerations
cavsed the decisiom to cancel further Veskhod Sights which may have been
schaduled to take place during this period. It appears that the Voakhod space-
eraft has been exploited to sbout itv Hmit. Hather than risk a mere daring
venture than the Voskhed II Bight, which at worst might have resulted in fallure
or at best compared unfavorsbly with the achievernents of the US Geminl pro-
gram, the Soviets may have decided to forego further munnod missions unt{l they
had a new spacecraft, which we believe to be under development. An earlier
gip of 18 months in Soviet mammed space Qights eccurred fn 19631904 while
minor modificutions were made to the Voslok caprule to upgrade it to the
Voakhod.

€. Unmanned Scientific Satellites

B The rete of buoching from Kapustin Yar of the unmanned, Cosmos series
of schentific satellites has proceeded sl o falrly deliberste pace sdnee the program
was introduced in Jate 1961, There have been no major changes over the past
two years in launch vehicle configurations or orbitsl parameters, The three
Proton satellites, launched from Tyuratae, were almost certadnly used for cosmic
ray rosearch, but the primary purposs of thess frings was probably to test the
new 25 to 3 millon pound threst hooster.

D. Lenar and Plonetory Probes®
8. For the two years the Soviet program of lusar exploratica has con-
mhh&mﬂ:nh}mum: soft hunar landing and orbiting the moon. Both

*Sop Ansss bor bitory of Seviet bunchings of lunar sod plasstary probes.
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ohjectives have included photographing the moon's surface. Six attempts were
made to soft land a wehicls on the moon's surface, of which the last two were

supcassful: Lunay 8 and 13 succeeded in putting 220 pound packiges on the
momn which transmitted 360" pancsamas of the moon's surface and the photo-
graphs wure of good quelity; Luna 13 also tested the Hrmmess of the mrfuce.
Three lunar probes (Lumas 10, 11, sand 12} successfully orbited the moom, but
only from Luna 12 do we have evidence that & suceesshu] photographie misiom
was carrled cut. The photegrapbs were of poor quality.

10. The Soviets attem three Vemus probes in the two years, all in
1985, ﬂnbmﬂthﬁumhmﬂrﬂnhlr:umhh Venus 2
transmitted no data as it Sew past the planct missing by about 13,000 n.m.,
and Venus 3 allegedly impacted on the planet but no signals were

during the bormioal phase.

11 Untll recently the Soviets had used every ndty available to lounch
peroben toward Vemus and Mars since thedr probe program began
in 1660, They did not, howsver, take advantage of the “window™ to Mars which
opened m 1 1997 and closed in February, Fallore to tallze on this
wummmmwmﬁm pmp:ﬁ-r?m.
tive faflures—has been curtalled I an attempt to reduce cxponditures for space.
On the other basd, the Soviets may have elected to standdown thelr planetary
program temporarily uotll 3 new system 4 ready for use in that program.

E. Applied Sateffites
Melteorologionl Satelifes

12 In the past two years the Soviets have orbited four, posdbly fve, satellites
in their metearalogies]l ESV program. Coamos 115 and Cosmos 122 both pro-
duced usable cloud photographs. Some of those from Cosmos 122 werg gemt
to the US last fall pursuant to the 1962 hilatera] agreement to exchange satellite-

weather datw.  This satellite ceased transmining on 28 October, The

~ collected
S AIRHILI=25555TY and infrared photograply is of about the same quality as that produced by

similar U5 systerms. Om 28 February 1897, the Sovicw placed Commos 144 in
orbdt,. While the Soviets have not yet announeed the purpose of this vehicle,

§ & metecrological sutellite. 1f 0, it may be the

Communleations Satellites

13. In the past two the Soviets have suoressfully erbited four com-
munications satellites of the Molnfya class. These satellites have been wsed
experimentslly to relay communications, television, and other information forms
between Moscow and distant areas of the USSR, mainly Viadivestok:  They have
also been used to initiste s link with France for the exchange of television pro-
grams, and to serve ar a platform for an earth-scanning televidon camera. The
Maolniya system has not yet been put into rountine operation but is st{ll under
dw&imﬂhbﬁ;ﬁhﬁﬁﬂmmmwm
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F. Miltary Systems
Photoreconmelronon

14 Tha Soviet photoreconnaipance mtellite progrem has continued at a high
rats {sbout two lmmches per month) over the past two yesrs. This plogram
has enjoyed ome of the highest pricrities in the entire Soviet space effort, ac-
counting for almost half of all space launchings during this period. The high
priority and the use of hardware, have made the photoreconnafssance
effort the most successful of sl] Soviet unmanned space programs. The program
imvolves two basic types of recomnaiaance vehicles One payload weighs aboat
m:m]ﬂwlﬁllpﬂﬁ!ﬂihﬂﬂlmmhhmﬁﬂWthlmmd
resolution on the order of 10 to 30 feet under sverags conditions) aod probably
collects Elint as well. The second type of payload weighs about 12,000 pounds;
it canducts & higher reschution photographic mission, and we believe it schieves
ground reschutions ou the order of § to 10 foct under aversge conditiona. Under
ides! conditions the sesalution sould be somewhat better. The Soviety recover
the photography acquired by both systems by deorbiting the entire spacecraft into
the Eszakbstan recovery area after misstor of about eight days.

s to jadge that this extenaive
to accomplish the following:
8. To procisely target US ouclear strike forces, especially ICBM sites; to
monitor their states, and to detect new deployments,
hrummﬁwﬂumrmwﬂ]ﬁhmlh
USSR

¢ To monitor the development end testing of new miliry systema, ot
only in the US but also in Commiundst China.

4. To mondtor hp—nlnmﬂhr}rmdmﬂlmd\rn)r

Spors Weapan

16, During the past yoar, the Soviets have conducted R and D tests lnvolving
a gystem {which we have designated the $5-X-4) which could lead to 2 strategic
space weapons system. ‘This system (the 55-8 ICBM booster with & new third
stage and reentry vehicle) has been used in two types of tests.
1?.{hlﬂulylﬂ.hth¢hﬂnithumhnﬂhlﬂlghﬂuunmﬂmd
third stages and the reentry vehicle were launched on & 4,600 nm. ballistic tra-
jectory having an apegee of ouly 120 nm. ( Soviet ICBMs fired to the same range
on norma) trejectories would reach spogees of 450880 nm.) The third stage
ﬂ%mﬁyﬂlﬂnmm“ﬂhmmﬁa!wﬂmgh
nmhywﬂchhhnpdmmmdnthpmhwhﬂuduunmﬂmga

continued o0 to tmpact in the Pacifie. |
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Thtis suggests that this was & tent of components and technigues for
a Weapon Tystem, .

18, Ia September and Noverber of 10688 and sgain In Jasuary 1967, the same
type of system was used to put the seoond and third stages, and the reentry
vebicle, into low earth orbit. We think that a deorbit was intended during
the Brat orkdt and that the vehicles were to impact on the Kapustin Yar ranga. W
observed the reentry webicle being deorbited in the Jaouary test and belisve
that test was seocessful; the other two tests were probably faflures,

18, We believe that these tests relate to the development of a fractional cebit
bombardment system, a depressed tajectory ICEM, or both.  Efther would serve
to degrade the value of the US BMEWs and complicate the US problem of
developing effective ABM defenses. The tests could also relate to the develop-
ment of 8 muitiple orbit hombardment system.

G. Unmhwh-d.spm Lounches
20. Two satellites whoes complets mission s yet to ba determined have been
Inmehed from Tyuretam under the Cosmes serles designation. These vehicles

are Cosmos 108 and 185, that these vehicles em-
ploved a new propulsion d pPayioad imto arbit.  Another

A probable mbsion of these satellites

[ just maneuver propulsion eogines and

the vehicle attftude control system.  Such systems mey be fncorperated into an
improved manned spacecraft.

AL Simce 1984 the Soviets have launched seven wmultipls paylosd vehicles
whose mission cannot be determined, The launch system employs & reignitable
socond stage which places 2 to § payloads into selected orbits. These launches
may be assoelisted with the initial phases of & communicstion/navigation satellite
progrem,

B, SCIENTIFIC AMD TECHMNICAL FACTORS AFFECTING FUTURE
PROSPECTS

22 Generol. Soviet capabilities In the basic and applied sciences will probably
be adequate throughout the period of this estimate to support &n ambitious space
program.  Any difficolties encountered are more Hkely to arlse from toch-
oological then from sclentific Hmbtations. Spece payloads designed by the
Seviets have historically been swch heavier than thetr US counterparts, in past,
because of their sarly decision to devalop boosters of very large throst and,

. In past, becensa of their tandency to use cumbersome, but proven compenents and

T rather than develop new, more advanced hardware specifically for
TP,
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23. The weight penslty imposed by the Soviet practice of using beavier, and

simpler equipment in space paylonds & not tical for near-earth operations.

Wae beliove that current Soviet technclogy bo exended with comparative

eass to conduct further operations of this In more smhbitions programs,

such a3 & manned huver landing, the saving of weight assumes greater fmpartance.

Advances in miniturization, packsging, and other weight saving techniques as

well a5 more powerful ants would be needed to make more complicated

. missions practicable, of such technclogy is almost cestalnly under-
way at the presest tioe.

\ 24, High Energy Propellonts, A study of Sovist open
} - cates an interest in high emergy propellants soch ap Lguic
EQ 12958 3.4{b} {1}=25%1

e | To date, no Soviet HIght tests or space launches have

Mghmgpmpa]lmhmynilbumgu. How-
believe some phases of static testing v now being conducted and fight
testing conld in 10881088, possibly as part of the development of the
laumch system which &s probably underway st Tyuratam. About 1970
high-energy upper stages could be men-rated and available
for wﬂhnﬂ.ﬂiﬂ;wnﬁﬂn&mﬂm]mnhtyﬂm.ﬁﬂupw
mguﬁﬂhmﬂuuplbﬂh‘mﬂ:ﬁchnqn!ﬂuhmhmlnﬂhhh
to the Soviets and permit comsidersble Sexibility in planning future space

9

i

source ltersture indi-

'
HCr e Rl Eoorune

i
1

15
E

25, Launch V' , In all thelr major space sctivities from 1857 through
endd-1065, the Soviets used military boosters ftted with additions] vpper staging,
Thplﬂﬂmnthdbmlmmdt}uﬂdaﬂqaﬂkaud
capability have allowed them to pursue s diversified program. To undertake more

mﬂn@-ﬂmhmmm.ﬁehﬁmmhdﬂm&;m
baing foreed to large booeters specifically for the space program; Ureir
military vehicles are pot sdequete for such missions. i chart
ﬂap&nhﬂnuﬁum]nuchuhickemﬁgmﬂimthummhnwundmdlm
mmmsLmnth}ddpm“hﬂwdwm Ths
very large lannch ol which we balieve is now under development at Tyura-
tam is not incloded in this chart.

ﬂ.mmmmﬂﬁbﬂ,wmtundhﬂum-hmuwm

is the first Soviet booster which we believe will be used solely as & spuce lsuncher.
Ithpwihlalhntﬂﬂibm-wumpﬂlytnmuaduhwyumiw

the 100-MT nuclear weapon {of whivh Khrushohev boasted in the early 196073)

ms well as for space launchings, but we now believe that the former s very

. unlikely to be & present Soviet cbjective.* The SL-9 system bas an estimsted
iﬁtmgnﬂu-uﬂull.sm3mﬂlimpwnd1mﬂ}ndmmwduwﬂrwﬂ

B0 12852 2,.4(k) (1) *25Yrs 'pl}"lﬂdﬂpihﬁt_‘fﬂf lbdiﬂn,mmdl. 'I'hnﬂmrmmbeliwu,ham
is) wver, that this system will scon be modified. In ity present two-stage con-

" Goe NIE 11-8-84, “Soviet Capabilities for Strategle Abtack,” dated 30 Uetober 1066, TOF
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figuration, the booster generates G forces too great for manned We there-
fore estimute that a third stage will soon be employed with the SL4

E7. The SL-§ with suitable upper staging would provide the Soviets with
the capability to attempt & variety of advanced space missions, inchuding menred
space stathons and manmed coumbunar fights as well as more ambitious on-
manned planetary misions The addition of a third stage employing con-
ventional ¥ propellants, weuld allew & payload of some 50,000-80,000 pounds to
be pleced into pesr-earth orbit. With this fo-whit weight and & sitable in-
jection stage, als uslng conventional propellants, a paylead of approxmately
15,000 pounds could be placed nto & luosr traosfer tejectory. We estimate
that & payload of this welght weuld be uste for the Soviets to atbermpt
& manned circumbmar Bight,  The wie of a bi third stage would allow
a T0,000-80,000 pound payload ta be orbited, but we do oot believe that high
comrgy upper stages will be used. Wo believe that initia] vmmanned firings
of the SL-8 with & conventional third stage will oocur in the frst half of 1087,
Mamned fights using thia system could begin some siv months to & yesr later,
depending on the mpidity and success of the unmanwed testing,

28 We have previowly estimated that & new cery largn launch mystem is
under development. There i evidence that the Soviets are building a very
large lounch facllty at Tyuwrstam which & probably of the same ma s Az
the US Apollo launch complex st Merritt Island. 'We estimate that

will be ready for initial launch operstions in the first half of 19688 at the earlicst,
We have no direet evidence of the characteristics of the new very lirge boastor
but consider it lkely that it will have a Smt-stage thrust in the 7,500,000-
15,000,000 pound renge. It is possible that the system utilizing this bogster
will mcorporate the SL-H as ity seoond and third steges. Tf soch & combination
were to be lounched initially by ebout mid-1968, # could be ready for mammed
spacs missions by about mid-1969. If the entire vehicle Is new, however, and
uses oomventiona] propellants in all its stages it could probably net be man-
rated before 1070 at the earliest. Either combination would permit paylosds of
200,000-300,000 pounds to be put o pesr-earth orbit. 'Ibau.lhlill:lﬁlmw
propellant in the out-of-sarth-arhit ejection stage for either of these combinations
veould allow them to be ready for muamed Sight about 1870 or shortly thereafter,

28, Spagecraft. A new manned spacecraft which may be capable of rendesvenus
and docking has probably now reached the early, unmanned fight test phase.
On 28 November 1868, and aguin oo T Febroary 1967, the Soviets used an SL4
to lmmch Cosmos 133 and 140, The Cosmoe 133 payload way decrhited om
30 November and Commos 140 on 8 February, During the fight of Commos
140, inplane adjestments were made in the arbit. This and other duta recetved
on the flight of thess two vehicles Jead ws to belleve the Soviets are testing a
new spacecilt

"Wa defire cosventions] propellants sa those which have besn used thus far i the Seviet
lnurch wehichea
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30. We have tnnufficlent data to evaluate fully the characteristics of this mew
spmft. Tha weight the EL{ system can place into near-earth erbit is Hmited

ta about 15,000 pounds.  'We think the Cosmos 140 vehicle weighed some 12,000
15,000 pounds. Tﬁm&hgspmhhbmiﬁthpuwdnhmﬂn!mly
developed capsule subsystems as well aa testing an entirely new spacecraft.

31. A new maneuvernble spececraft, about the weight of the Voskhod bt with
mnuuublewlums.m}dhlmyﬂlulbhldhmmm:nﬂheaﬁu
ventuwres, such a3 a manmed circomhunar Sight, in which the Soviels
expressad interest. Such & vehicle could be desipned for rescue, ferrying, and in-
spection end thus could be wieful to support & long-thved orbiting sta-
ton It could also be sdupted to an unmanned reconnplsjence mission. If
Cosmos 133 and 140 were, in fact, the first test of & new spacecraft, an indtinl
manned Bight could cooor by mid-1867. We belleve the Soviets will develop
still larger and more efficlent manned space vehicles which will aliow more
sophisticated and venturesome missions to be parformed.

3 Command and Condrol for Neor-Eorth Ocbit. The Soviet capability te
undertake complex earth orbitel eperations is lmited by certaln major weak-
neases in the USSA's command and control network. Although we beliove the
internal command and oomtrol network generally will be adequate to support
most single missions, the lack of & worldwide trucking and communications net-
work may handieap the Soviets In the perfarmance of some orbital eperations
and will be & severe handicap if the Seviets attempt to control several eperational
systerns, each consisting of several orbiting vehicler. Major improvement to
Soviet tracking eapability would result from additiona] tracking stations almest
sny place outside the USSR. Soviet intarest in acquiring tracking stations
abroad has been high. Cuba, where the Soviets have installed an optical tracking
station and wre golng to construct 8 Molniya receiver station, may be the site of
the first Soviet land-based tracking statiom outside the territory of the USSH.
Soviet efforts to establish a tracking station in Australia have been frustrated.
Current Soviet activities in the UAR and Somelin may foreshadow attempts to
estabiish tracking stations in one of those countries.

31 Command and Control for Deep Spoee.  The deep-spuce tracking facilities
lpcated in the Crimes and currently weed in oomanned hmar and planetary
Bights limit tracking and communicstions to interrupted schedules. The actual
time avaflable for tracking and commmunications for Junar probes depends upon
the huner declination and varies from about 8 to 16 hours & day. We believe that
the ahility to wack and communicate with manned lunar Blghts om & 24 hour
per day basia is needed to help insure the safety of such misslons. The Soviets
cinald, hewever, undertake manned hinar Sights even with their limited tracking
and communication capability by accepting the celoulated risk of not being ahle to
communicate with the spacecreft for certaln perivds of time If the Soviets
constructed facilities in their Far East areas, they could increase significantly the
time available for contact with thelr lunar missions These i3 no evidence that
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any facilites comparshle to those in the Crimea are being tnstalled elsewhere,
hirerever, and we balieve thelr constrection would require st least two years.

34, The Soviets could alio extend the time available for commanicating with
theis lunar mission by using appropristely equipper ships as relay centers between
the spacecrait and the control center. To be efective, such a system would re-
W;H‘hﬂpdqmwm]mmmhmmmm
center, Without this high capacity link, communications would be limited to
relay of verbal instructions and system status summaries and would not permit
positive mission control, We have no evidence that the Soviets have instaled
the necessary equipment on any of their mrface ships as yet but the develop-
ment of & system using such shipborne relsy kinks is well within their capability.
The Soviets could conceivably use communications satellites as relay links be-
tween surface stations for deep space fights,

5. Rendezoous ond Docking. Critical to many sdvanced types of menned
space missions is the requirement lo develop techniques for rendervous and
docking of vehicles in spuce. New Soviet spacecraft, unlike the Vostok and
Voskhod, will probably be designed for rendervous and docking and will incor-
puautbumnqu!pmmtfwmmmmbﬂi;n;hu:ﬂuﬂ.mﬂhﬁhmp
Soviet technology is suflciently advenced to make available the various semaors
required for such spacecraft, ie, radar and tramaponders. If Commos 133 and
140 were the initial tests of & mew spacecraft designed for rendezvous and
docking, the Soviets could conduct initisl manned missions of these types using
currently available launch systems within the oext few months,

36, Hecooery. The point of reentry intn the earth’s stmosphere of hmar return
trajectories would lie between 27° south and #7° north latitude on the earth’s
surface, depending upon the declination of the moan at the time of the Sight.
The Soviet land mass lies well porth of this band. Thus, sny spacecraft which
&id not incorporate some means for altering its reentry trajectory could not be
rocovered within the USSA. Since we believe having an on-board propulsion
mmmm;nmmmmmmmmmlhesmmd
tuduwluynrpnm:hhwh;me:undynmicli&dﬂuﬂuhﬂuw,lhm-
tively, to develop o water recovery capability. There are no frm indications that
the Soviets have condocted aerodynamic reentry tests or that they are develop-
ing a water yecovery capability but tests of either could begin at any time.
We believe that the thme required to develop & recovery technique would not
be & limiting factor in the Soviet manved hunar program.

37. Reentry. Some Soviet scientists huve indicated that reentry at luner
return veloclties s one of the major problems comfranting them in thewr Junar
program. ‘The angle of reentry into the earth’s stmosphere must be kept within
very narrow limits. If the angle is too steep, accrlerations would be too great
for & manned spacecraft to withstand, COn the other hand, #f the reentry angle
is too shallow the spacecraft would “skip™ off the earth's atmosphere buck into

space.
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8. An additiooal reentry problem s that of beating, The gblstive material
nﬂmmvmkwdhdm:m:mﬁmnum
dynamic it charcteristics. Heat ing for a spacecraft having soma degres
of lift presents a different problem because the beat absorbed is greater. Further-
mare, the higher aerodynamic forces exertsd om the would tend to
sirip away the heat shield matertal,

a8, Wubdlnlthltthmwﬂihnmtmthhmwlh.-htm
ihahlpl,undﬂ'u:mﬁﬁnn?uuhﬂmlmmmmm Boosted re-
nmmwnuwﬁmhlﬂmmhﬂmmmmldpmdm
some nevessary test datm, but for full seale strolations of Jonar return velocities,
the Soviets must conduet an unmanned circumlunar Sight or walt untl] the new
ey lasge launch vehicle is svallable,

40. On Boerd Power. The majority of Soviet spacecraft own to date have
used chemieal batteries or solar cells for electrical power supply. Evidence
of Soviet chemical battery capahilities indicates weight-eficiencies of sbout 55
watt bour/pound, which compares favorably with current US capahilities. The
Soviets could incrense this figure to T0 watt hour/pound  they feel the neerd
to save weight Radiobotope/thermoelectric conversion systema which were
used in two Soviet sutelliter orbited in 1065 deliversd 5 and 11 watts of electrie
power respectively, a capacity far too small to be wsed in & life support systom.

41. During the past 2 to 3 years the Sovists have been purmuing mtensified R
and D directed towird the development of fuel celly, Pesformance testing of
Mwﬂ;uﬁ:ghhﬁugnmygmmcﬂmpﬂﬁphhpﬂ:hbmﬂm
Mh@mﬁ“ummtdﬂndmwhﬂ
developed Fuel cells having one kilowstt output, We estimate the Soviets could
have fuel cells sitable for short space missions now,

42, Biomedical. The Soviets probably now have suficent biomedica! dats to
ﬂmﬂﬁhﬂnﬂﬂmnnmmndﬁghd'l to 2 weeks; this would be adequate
hmhamdmlmrwlmnhﬂh;m At present, however,
the Soviets appear to be concerned with the eflects on human belogs of o
ﬂdu:bhrhn;udwﬂhﬂghu{im.uhmm&pnrmL There are few
uﬁmﬂmﬂhﬂ!hqwﬂmhﬁabmﬂulpvmmmwﬂ
Bights of that duration, but we believe that practical solutions should be resdy in
thnufw]ﬁmg-dm&mpnjmh&-nmfmm

ﬂm&nﬂmhﬂwnmﬂm&cﬂlﬁuhm-ﬁqwﬂmmdm
mwmmh:hdh;muﬂngufwﬂmhwpmudhwtmpn-
mehmbﬂgnlpmd-ﬂmhﬂmuhﬁngrdmw,mdm
devices snd oquipments for experimentation with men and animals in closed
environments. These facilitles and activities are probably adequate to support
any of the vasious manned space venbures they may sttempt.

44 Life Support Systems. In their manned space Sights the Soviets have
emplayed & life support system based on an air-like mirture of ocxygen and
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nihv;mﬂamhu]prmenfmnnuphuctufpd}. The Soviets have

tly been able to scale up the system to & 30 to 40 man-day limit. They
probably can adspt this system snd their experience to & small, manned earth-
arbiting station as well aa to & manned circumlunar mission. For future missions
in which weight would be a grester limiting factor or in Jong duration Hights,
snch a3 u manned lunsr landing or & large space station, wholly new technigues
probably would be required. These could be partial regenerative or closed loop
systems. The first Soviet flight with such & new envirmmental control system
would probebly be experiments] and probably would invelve limited objectives,
primarily biomedical in pature.

45. Oriensation and Stabilisation. The Soviets have demonstrated a high
degrea of precision in the orientation and stubilization of spececraft when the
MTH‘. On those payloads where guch painting accuracies are not
peqrulred Soviets have utilived spin stabilization or have tolerated random
tumbling, All Soviet space vehlcles requiring scourate carth ordentation have
been provided with fully automatic systems, In manned vehicles, the automatic
system ia backed up by a manual aystem which cen override the automatic
system when necessary, The manual system fs capabls of accuracies consistent
with the safe recovery of the manned vehicle,

. OTHER FACTORS

48, Adde from the scientifle and technical considerations which we have dis-
cussed, there are a variety of other factors which will influence the scope and
poce of future Soviet space endeavers. These inchude such things as the effect
of past decislony, the views of the present Soviet leaders om the benefits to be
derived from their space program, costs, the need for regaining lost prestige,
and Soviet views on the US program.

47, We are unable to identify organizations and indibviduals directing and
executing the Saviet space program.  Broad policy directives on all space matters
are probebly issued by the Politburo of the Communist Party of the Saviet Unicn.
We balieve that these directives are implemented by a high-level commission
composed of both government and party officials. The Ministry of Gewersl
Machine Bullding, supparted by the industris] ministries such as defense, avia-
tion, radia, and electramics, probably & responsible for the development end
production of space hardware. The Academy of Sciences provides sclemtific
expertise to the entire space effort, controls scientifie programs, and acting
principally through the Commission for the Exploration and Utilization of Space
{CEUS), sponsors representatives at international meetings.

28 The Soviets almost certuinly have alresdy decided the netore of thelr
space program for the nest Bve years and have probably established an spprosi-
mate timetable for the varions activities related to that program. While it i
passible to stretch out & program over a longer period of time than originally
planned or even to speed up & program somewhat to meet new deadlines, it is
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extremely dificult to retallor & in its late stages to meet an entirely
different objective than was initislly established. While the present Soviet
leaders may try to eflect ecomcmies in certain sectors, we consider it unlikely
that they can, at this late date, effect any basio changms in the overall nature
of the progrm for the next fve yeurs.

46, Based largely oo soalogy with costs of the US spece program, we extimate
thet mxpendithures in the Soviet space program have been rising st an sverage
annual rate roughly equivalent to US 31 billion from 1962 when about $1 billion
were expended, through 1968 when about 35 bilion were expended. Much
of this increase is acoounted for by the major launch facilities at Tyurstam in-
eluding these which we estimate are being developed for the cery large launch
gystemn. We believe the latter program is sufliclently advanced to permit the
overall cost of the Soviet space program to level off shorily and bold at about
US §55 billion per year for the next few yeurs. These costs include our esti-

mates of both the military and sosmilitery portions of the Soviet space program,

0. The recently signed Cuter Space Tresty is not Hkety to have a shgnificant
ufu:tmth-nﬂhtaryunnmﬂi&ryupmhdﬁp&aﬁuwwm. The
treaty prohibity the estblishment of military imstallations, the testing of any
types of wespons, and the staging of military moneuvers on celestial bodies.
It abso bans placing nuclesr weapons in earth orbit and oo celestinl hodies, but
it does not prohibit the development or testing of delivery vehicles for an erbital
or fractions) orbit wenpon systemn.  Further testing of the 55-X-# system would
not be contrary to the treaty &3 loog as such tests did not mvolve putting a
nuclear weapon in arhit. Deployment of an operational system oo the groond
is mot prohihited.

51 The weaty permits the use of military personnel and equipment for the
peaceful exploration of space—ior example, in & manned space station or for
conducting schentific research on the mooe. Whils there i no specific mention
in the treaty of satellite recommalssance, the Soviets made no effort to revive
their ofd charges that such activity iy llegal and they scemed to ncvept it as
legitimate.

52 The extent to which the trexty will help the USSR supplement its own
space tracking capabiliies i3 vocertain. Acoording to the treaty, parties to
the treaty “chall consider™ requents of other signataries to be afforded an oppor-
tunity to cbeerve the fight of the requesting state’s spece chiscts; the nature
of this opportanity, a3 well as the conditions under which it would be efforded,
would be determined by agreement between the states concerned. However,
other signutory nations are not obliged to grant any Soviet request for observing
it spuce objects when they are out of view from Soviet territory.

53, The Soviets probebly feel that dwing the next few years they must take
steps to regain some of the prestige they lost to the highly successful US Gemind
program, Furthermere, durlng 1087 two important anniversaries will be ob-

16 TOP_SECRE-




TOP _SECREH-

served in the USSR, the 10th anmiversary of the Sputnik I and the 50th annd-
versary of the October Revolution. The Soviets probably have planmed some
farm of space spectacular to celebrate one or both of thess dates. Somewhat
later they will be confronted with the necessity to at least partially bhunt the
imternatonal tmpact of the US Apollo program. For these reasons and eon.
sidering the capsbility of the space hardware which they are now developing,
we believe that the pext five years will be & period in which the Soviets will
attempt spece ventures far more complicated end spectacular than heretofore
undertaken.

Iv. QUTLOOK FOR THE MEAR TERM {1947-1972)

A, Gonerol

54 Tn coraidering developments in the Soviet space program over the mext
Ave years, we can estimate feasible extension of all current projects but it is
diffieult to determine which specific missions will be fiown. Wa do oot believe
tha Soviets have at hand all of the neceswary technieal and economic resources
for undertaking all projects mimultaneously, We therelors believe that some
possible projects will pot be attempted, others will ba slowly paced, and sub-
stantial resources will be committed to only a few. The expansion af the re-
conmhlssance project over the past two shows that projects of demonstrable
strategic value can and will be While it & clear that useful missions
enn sHl! be scoomplisbed with exsting lurdwire, it bs equally clear that more
spectacular and sophisticated tisslons will have to awsit the new hardware
now under development.

55. The Soviets in their many officdal and uncficial statements abouwt their
space program, have given no indication of what the order of priority i to be.
Indeed, much of what is said i conflicting or ambiguous. In arriving at lelv
dates for specific missions, we bhave sssumed » high but oot complete level
of success and a sharing of priorities amoug severs] categories of projects. In
general, the likely date for aoy given mission would be a year or so luter than
that which we consdder to be the sarliest practicable date.  'We note that delays
wnd fulhures have occurred and have sometimes plagued the Soviets for long
periods.  Such difficulties can recur st any time—espocially upon the introdhe-
tion of hardware based oo new and more complex technelogy—and could delay
achlevement of & spectfic mission by & year or twa.

§6. The Soviet mannmed lunar and the large menned space
station program are large-scale undertakings, both of which require the use of
the very large booster and associated launch facilitics which we estimate are
buoing developed at Tyorstam. The dates we believe thess ventures can be
carried out are based on technical feasibility and do not takea into sccount
the order in which l'hgjl may be . Wa dnnulbe]imlheynm]ﬂba
undertaken concurrently. It must be understond therefore, that the oue which
is given priority may be carried cut at the tme indicated end that the other will
be deferred for a yesr or so.
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E. Manned Lunar Landing

57..In NIE 11-1.65 we estimated that the Soviet manmed hlurpdhl:dmg pro=

m was probably not intended to be competitive with the A program
Ell-.thtb L hhrmmmsm.lmlmmma We believe this
is probably stlll the case, There &1 the poasihility, however, that depending
upom the present Soviet view of the Apollo timetabls, they may Feel that there
is some prospect of their getting to the moon fint and may pres their
program in hopes of being abls to do so

58. Sevesal fuctors militate against thelr being able to compete with the Apolle
timatable &3 originally planned, We believe that the required Jaunch system
will not be ready for test uotil about mid-1088, When a launch vehicle is
available, we would expect to #o a stries of fests for manerating the system
extending over at least a year before a Junar lunding would be attempted. In
the meantime, the Soviets will need to check out & new spacecraft, to test re-
enmtries at lunar return velocities, and perhaps to develop » water recovery
cupability. Depending upon the technique selected, they may also nesd to test
rendervous and docking techniques and equipment.

56, Some Soviet scientists have witicized the Apello technique and stated
that thelr lunar Bight will go directly from sarth to the mom's wrfece and
return without any orbital rendezvous required. 'We estimate that any Junar
landing missicn which involved a singls vehicle uring conventional propellamts
would require a booster developing comsiderably greater thrust than apy we esti
mate are being developed. The Soviets have abo discussed a technigue mvolving
the placing of components and fuel on the moom liy two or more very large ve-
hicles, then having cosmonsuts sssemble these compenents oo the maon inko a
vehicle and fuel it for direct retwm to earth. This technigue & risky sinee very
acourste guidance is required to place the manned vehicle suficlently clase to the
landing site of earlier Hights and there is no provision for an abort of the
manned Hight.

&0 Other techniques could mvolve rendezvous and docking of two o more
very large vehicles in earth orbit for asembly and fueling the humar vebiche,
before proceeding to the moon. The Seviets could also carry out two launches
to the meen, coe for lending an the moon and returs to lusar orbit, and the other
for hunar orbit and retum to earth.  Either of these nissions eculd be ted
M&in&euphhhwnhlﬂthﬂmﬂmnwﬂbnmnﬂmﬂum::qmz:!&
launch system is available.

A1 If, however, the Soviets were to develop high energy propellacts for use
in upper stages of the new oery large laumch vebdole they could use any of & wide
variety of mission profiles to put a man oo the moon and return him to earth. We
have estimated earlier that man-rated upper stages using high energy propellants
oould be svailable sbout 1970 ar shortly thereafter.

8L All things considered, we estimate that the earliest the Soviets could
attempt 2 manned hmar landing, would be mid-to-late 1088, We believe that
the most likely date is sometime in the 1970-197]1 tme period.
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C. Manned Spoce Statlen

63 The Soviets are continuing to volor generalitics about manned space sta-
tions. ‘They refer to them by a host of terma, such &3 cites In space, glant fying
lnboratories, scientific research institutes, refueling stetions, etc. Soviet state-
ments frequently identiy two beoad space station functions: to pursue research
obijectives, and to serve s & leunching or an exsembly base for mansed Junar
and planetary missions. References to military applications of space stations
have been oorwplruously absent.

84, Nefther the interbn por ultmate configuration of & space station ' has
boen defined by the Sovists. Prerequisite techniques for s lomg-term space
station would be mapeuver, rendervous, docking, and extemsive uwseful EVA.
Nene of these techniques bave been demonstrated in the Soviet manned rpace

program to date, although the Sovicts buve been reporting & variety of kiboratery
simulations involving multiman crews for long perlods of time.

85, Based on our expectation thet the SL-9 with a conventional propellant upper
stage will be used in the manned space program, we believe that this system
would be employed to arbit & menned spece Mation or components thezeof. A
space station weighing approximately 50,000 peonds and capable of carying
& crew of thres or more could probably be placed in earth orbit in the first half
of 1984 This could be ettempted i late 198T a3 an “annbversary spectacular™
but culy if the Soviets press this development 'With a now spacecraft, rendez-
vous, docling, and extravehicular operations could extend the operational life-
time of the station to stvers] moaths and perhaps as Jong as & year, Alterna-
tively, the Sovicts could attempt & mission in late 1867 wherein the SL-8 would
e used to arbit a large unmarned platform and the SL4 could be used to put
the new spacecraft into wrbit to rendeavous and dock with the platform already
in orbit. The cew could be augmented or exchanged by a man or two &t a
tirme by subsequent luonchings,

88, We belleve that the Soviets will probably also develop and establish a
very large manned space station. This development will probably be one sep-
arate frem their manned lunar landing program and probably rot be conducted
concarrently with that program.  The ocery Jarge booster which we estimate s
being developed will probably be capable of placing on the crder of 200,000-
300,000 pounds in nesr-earth orbit. A welght budget of this magnitude is
suficlent for & varlety of sctivites about which the Soviets heve spoken. A
space statiom of this size would permit @ permeoest or semipermanent space
laboratory to be placed in orbit by mid-1060 at the erliest We believe the
mast likely date i sometime in the 1970-1971 time period. Hotation of per-
‘%Hm;;q-mnm-amhha—aﬂ.mbbm vehicle intended for

ged nee (o minlum of & month). The oew could be by deorbiting o por-
tion of the velicls, alternatively crew mecovery or sesapply could be caried out by o fery

vehida,
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sonmel and r of the station would be sccomplished cecaft ha
:mﬂmﬂ?m;mphﬂny. i v

D. Monned Cireumbunar
&7. Wae think it probable thet the Soviets will attempt a manned cirenmlunar

fight as a atep in a program having more ambitious objectives a8 ity subsequent
goals, uch as @ manned Junar landing or manned fights to explore other planets.

The Sovicts have sometimes described such & fight ss one preliminary sctivity
leading up to the manned lnding.  They may also conslider that an early manned
circumlonar Bight would pey important dividends in terms of prestige, and
could be & means to offset some of the propaganda value of the US Apofla
program.

68, The Soviets could attempt 3 manned elrcumbunar Bight by usieg existing
hardware. In order to do so they would need to add & Ventk upper stage to
the SL-B system, man-rate this combloation with an SL-8 Enal stage, und modify
the Voskhod spacecraft to give #t a mideourse correction capabdlity. This com-
bination eould put a paylosd of about 15,000 pounds oo a circumbaner trajectory,
which would permit the Soviels to send o crew of two on a circomlumer Bight.
Alternatively, the Soviets may choose to utilize o new conventional-propellant
upper stage designed to be Bown with the SL-B system and the new spacecraft
with & midcourss guidance capability lnherent in its design,

9. We belleve that an attempt towerd a menned circumbunar Sight would
be preceded by at least one unmanmed mission ubilizing the same mission profile
and hardware, We believe thet test Sights over a period of sbout six months
wonld be required to men-rate the system and to test the equipment and recovery
techninues for water landing which may be required for & manned circumlbunar
Bight.

T0. Optimum “window™ conditions fer a Soviet mémmed chreumbmar Sight
oocur during the frst 5 to 8 months of the year when the moon & at a
northerly declination. For this reasom, we believe that the ewliest the Soviets
would attempt 2 manoed circumlunar flight would be during the first half of
1065 It is conceivable thet they would sitempt such an opoation as an

“wnhdversary spectecular” fn late 1987, but because of the grave rals involved we

beliewve that it is unlikely that they will do so.

E. Lunor ond Planstory . Probes

T1. The systemns utilized for the current phases of unmanned hmar exploration
are probably adeguate for & variety of missions in the oear future. Luomar nurface
analysis, seismogrephio, and gravity instrumentation equipment may be incor-
parated into the missions of future soft-landers. Buot if the Soviets contivue to
employ exdsting lunar probe vehicles, weight lmitations probably will prevent
the inclusion of all three experiments in the same mission.
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TL Existing photographic capebilities probably will be used to high-
muﬁaﬁmpbﬂ@lﬁﬁthﬁ@hﬂlﬂhﬂlﬂfﬁ!ﬁh‘t] g sites for
manned vehicles. Weight snalysls of the Luna 10 spacecraft indicates that =
total weight rould be incressed to allow & hunar mapping mision in
the arbiter program; sueh a mission was possibly intended for Luna 12 Scientific
meanrernents acquired by lupar orliters will be peoosary to give an mcoount
of the hazards the moon's envirenrment will impose on hunar commonauts, Orbiters
can glso provide a determination of the moon's mass, size, and anomalies in fts
grovitational Bald. “mﬁ&hhﬂbﬁdbylmaﬁlﬂamﬂ&w:
manned ciroambuner mission as well a5 & manned lnar landing,

T3 Muny of the technigoes utilized by Luna § and Luna 12 in soft landing
on the moon have obvious spplicarion to & manned lunar landing misshon,
However, very extensive modification of the descent and landing procedures used
by the recent soft-landers will be required for masned luner landing, Luna 13

ded mewe refined dats on the physical characteristics of the hanar suface
which will be useful in determining techniques and weight tolerances for a
manned Junar landing.

74, The Soviet program for unmarmed planetary exploration probably has
t'mpdﬁal objectives: to collect photegraphy mnd scientific data by Sy-by
probes, to make planctary atmesphere and surface measurements. In spite
of the failure of the Soviets 10 launch a probe toward Mars during the recent
“window™ early this year, we believe planctary exploration will contioue. The
Soviets will probably avadl themselves of the next “window” to Venus in mid-
1967, possibly using the SL-8 launch system. The SL-8 launch system, with its
considerable payload capability, will allow a variety of other interplanetary
missions to be sitempted a3 the period progresses. These could include Mars
amd Vems orbiters, Mercury and Jupiter fiy-by probes, snd Mars and Venus soft-
landers.

F. Applied Satellites

75 The Soviets have started constroction of aboot 14 new grovnd terminale
in the northern and eastern areas of the USSR as part of their project to integrate
the Moloiys communication satelite system into their communicstions struchure.
Wae believe that all of the new terminals will be operational by November 1067
to receive satellite relayed transelisions. We bolieve that this network will
probably contfinoe to expand as more sophisticated cormmunications sutellites are
developed and that stations will be equipped to hendle a broad range of com-
munjeations services. By 1970 the Seviets probably will have tested the feasi-
bility of broadeasting dirsetly to home receivers or to relatively simple community
TV antennee.

76, We cstimate that the Soviets will launch meteorological satelbtes in in-
ercasing numbers during the next Bve years; there are indications that they plan
to lsunch sbout 25 of these vehicles during the 1988-1971 perind. The Soviets
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wiill probably develep mire sophisticated instrumentation for use i their meteoro-
logical satellites to obtain information on such things a1 atmospheric temperature,
hurnidity, and precipitation. Meteorological satellites may also be used to conduct
additiena) chservations such as geolnglesl mapping, crop surveillance, and ice
reconnaleanee.

G. Pouslble Soviet Military Uses of Space

ﬂ.ThmugbuutﬂquioﬂnllLauﬁmluﬂwMﬂhwmnpmemﬁthl
wariety of space systems which eould be used for military purposes. New mill-
tary space applications will be introduced as Soviet technology advances and s
requirements for such systems are developed. A military role for man fn space
may emerge prior to the end of the period, particularly as the ability to operate
manned space stations grows,

T8 Millary Suppori § . The leunching of recoverable hmw hie and
Ehtnﬂhmnmﬁ?mﬂmm:gdﬂmlwﬂl:m Emtl:mm
st sbout the present rate until similar missions of longer duration, or manned
orbital reconnabsance platforms, are employed To improve data hendling
time the Soviets will probebly develop an tmproved photovideo system or 2
multiple 8lm capsule recovery system for Jong duration missions; they will

bly also use eommunication reluy satellites in an attempt to achieve near-
realtime data handling between widely sepamted points. A satellite with
limited maneuver capability for electromagnetic and photoreconnalasance may
be developed to meet military needs in the next few year.

78. The high parity evident in the recoverable photographic reconnaisssnce
satellite project will probably be extended to other selected military support
systems which the Sovict lesders decide are essentil; these will probably include
gystems for improved global communieations and TV relay, weather observation,
and pavigation.

B0, Offensice Weapon Systems. On the basis of Soviet tests of the 35-X-6
{see paragraphs 18 through 18), we estimate that a first generation fractional
arbit bombardment system using the SL-11 booster could ba deployed in small
numbers by fate 1667 or early 1966 It could be deployed in the same type of
silos 9 those assoclsted with the 55-9 JCEM. This systemn, using all inertial
guidince, conld have s CEP on the order of 13 nm. depending on the range
and could deliver a warhead of aboot 3,500 prunds.® A short-lived multiple arbit

"We beliove that # this system were (o be Bred on & oortherdy trafectory towsed B US
covarlng aboal 5500 nm., the CEF could be on the order of 1-2 nm. 0f, hewaver, ihe
Bowiets were 10 bonch the yotem on o ssutherly trajectory covering some 18000 nun. to
sttack the US from e seuth, the CEP could be on the order of 1.5-3 nxn.  This judgmest
hhﬂmmmudmmwuﬁmhdmu-ﬂ-wm
mystem.  We have no fom basis fos fadging w ¥
an operational mode; it coold be wmewhat bes aorurste st an cardy 10T, I, in the Fabuon,
same meara for bajectory correction were fo be lnoorpersted io e 9 , the CEP could
bo improved samewhat,
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bombardment system could be developed from the sane hardware and deployed
in the same manner but we believe that such & development is onlikely.

8l. There is no identified program which indicates that the Soviets are
developing an offensive space weapon system that would be deployed and
mafatained in orhit  Several new system components woold need to be de-
dnpad,tndud!gllmg-lﬂ'-puwummmdmﬂmudu reference system.
Hewrver, much of the space technology and hardware currently being tested by
mmm&wulbuﬁﬂﬂndrdwﬂmﬁlm

HFwthimmHlﬁﬂmﬂ,mlhhhiht:mduphmthmhlﬂmu;
system in will not compare favorably with TCEMs in terms
.nmuuﬂ.,w;du.uﬁﬂmwm tmplih,h]-idmcepﬁbiﬂlymluiﬂ
control due to accident or countermessures, The Soviet leadership probably
would recognize that the deployment in space of a wuclesr.armed orbital
bombardment system would be an act of major international import which would
intensify greatly Enst-West bostility and give a strong new stimulus to US mili-
tary programs.  In view of these factors, the much grester cost of such orhital
weapons, &Bd Soviet agroement to the tresty on praceful uses of space, we bo-
lieve that the Soviets are unlikely to deploy a multiple orbit bombardment sys-
tem i space during the period of this estimate.

83. We recoguize that the Soviets might reach different comclvsdons as to cost
and efectiveness and thet altered political considerstions in some future phase
of East-West relations might Jead them to a different decision. Even tn these
circumstances, we believe that they would regard space weapons primarily as
& means of supplementing existing forces, of introducing additional complications
into US defense planning, and of supporting Soviet clatma to strategic parlty ar
&ven superiority,

84. Defensive Woapon Systems. The Soviets almast certainly heve con-
sidered systems for use againgt satellites. The deployment of some of the Hen
House/Dog House radary, and their technical charncteristics indicate thet they
could be used in support of an antisatellite weapom system.  Although this could
provide one of the essentisl elements of an antisstellite system, there is no
mm;muhﬂnmﬂho&nihﬂw Drevelopment of a coorbital intercept
rystem would be 2 major undertaking, but bectuse of the added capability of
Mpocﬁmmd&:yﬂuwﬁmﬂﬂuﬁ%.g.hnuﬂlﬂmuhghrlm-
tudes provided by such & system, the Soviets may explore such an approwch
in addition te, but not in place of, & direct ascent entisatellite system.

&5, mwmhwdumud,upmdmuknﬂdhmdwmm.
many of the necessary technologies, subsystems, and copabilities applicable to
& coorbital interceptor developmaent.  These include tho procise control of launch
time; some of the operational procedures required for rendezvous; orbital ramder:
stubility and control systems; and an engine restart capahility. These provide
ﬂutmhdng.dhufwtﬁn%hﬁdruhpmiﬂﬁ unmanned enorbital
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system by the time the Hen House/Dog House radar system becomes fally
opers e, in 1968 Such a system would be very expensive and
Mﬂprnhblyhmﬂymuﬂudmmgnsﬂuﬁmby:m&phm
capability, aad tospection would be limited to TV. For these reasons we
riets would develop much & system. Wae do not exclude the
pmfﬁﬁfr,w,thtthummyﬂmmdwdnpnmuﬂm
unmenned coorbits] inspection capability at some time later in the period.

B6, A menned cocsbits] system could be developed in the early 1970 us

.
£
:
i

an ou of the Soviet manmed space program. Although the costs of such
a system would be high operstional sdvintages—including oppartunities for
wmmhmmwmmmh
velopmant.

7. The interference with orbiting satellites ia prohibited in the space treaty
bt the development of & capability to do so & not. 'We believe that the Sovists
mldruk-thtmymufmﬂuuﬂiuqﬂminpnmﬂmmldrhkm
thelr own military support systems to retabiation, We think #t likely, therefore,
that the Soviets would use antisatellits systems only if they believed that war with
the US was imminent and that neutralizstion of our military support systems waa
conssquently an overriding considerstion. There might also be other special cir-
mmmhwhd:thqwudduumﬂunﬂlhqmmhpuuﬂimqim
mph.lhuynﬂ]hthelleuthﬂtqurﬂhﬁqqmﬂswm
with thelr own sabellites,

H. Unmonned Exploration of Mear Space

83, Scientific exploration of near space to date has heen given a low priority.
qu&t!u&mﬁmumhwﬁmﬂﬂn&lwﬂumpufmﬂﬁcpmblﬂm
to be studied by means of satellites and epace probes. Their stated plans include
wﬁmlpnhumduuﬂmfwam;m&-s}mm@uﬁnndhﬂm,
mhrmmmicu}rl,ndi-ﬁm belts, magnetic Gelds, the upper
lh\mpbun,mdtn&uﬂdudu}hmnlﬂ radiation. Many of these objectives
have been and will continue to be carried out by the small Kapustin Yar Cosmos
satellites, Additions] satellites may be launched from Tyuratsm to collect
gcientifie date st grewt distances from the earth,

¥, THE LONG TERM QUTLOOK

A. Factors Affecting

#8. We have little evidence concerning Jong-term Soviet objectives in space,
and can estimate the llksly scope of the Soviet space program 5 to 10 years
hence only ta a very tentative busis, Some cosmonsuts, scientisty, astronemers,
and other Soviet space enthusiasts have often referred to possible future projects,
ﬂnhﬂhtn‘phnlhrynphlﬂu,butmim]iﬁmlluhﬂpduﬁnglhe past two
ymwn-bunﬁlmhpb]k:&mmmw:wﬂhndhmwﬁm
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amy open reference to particular programs beyond 18707 The leadership
has probably not yet decided which particuler ventures to emphasize beyound the
manned Janar landing ers, and almest certainly bas been unable to gange with
any degres of precision the amoust of resources Hkely to be available for space
programa in the nest decade.

80, The guestion of rescurce allocntion s & centrel coe in Soviet
Competition for rescurces has intensified since the late 1050s, when the marked
slowdown in Soviet ecomomie growth began, and political infighting, in part
besed on this tiom, has become characteristic of life within the leaderahip.
The pest-Khrus eollective leadership hes not indicated aoy substantial
ability to reschve problems assoclated with the establishment of economic
pricrities; it has as yet been unshls to agree oo the final version of the cumrent
Five-Yeur-Plan, which begen more than a year agn. In the meantime, competing
cluimants—military sod space, growth and eonsumption—have all, in efect,
been assured high pricrities.

m.mﬁmﬁm@ﬂmﬁmmmmusﬁum;m

15803 has been the preemption of highly skilled hutnan resources and top-grade
material respurces by rapidly growing programs in sdvanced wespons and

Amuzﬂhnrthhg,ihmpup‘mhluhpﬁ:pdmihﬁqﬂﬂﬂ}rlﬂ
ﬁm investment elsewhere in the economy, and the present collective
in surely aware of this. Aside from efforts ro schieve merginal economies, how-
, the has not sought to stteck the problem by reducng o even

off in these areas, and we éstimate thit it 5 unlikely to
do 30 over the nest four or fSve years. If importent programs must be cut,
civillan claimants are the most lkely to sulfez, as in the recent past.

08, Whether the Soviet leaders will be willing to = the problem in
& new way in the 1970 will, of course, depend on many factors: the state of the
economy, the international climate, the compositton and patare of the leadership,
the interplay of domestic political snd ecomomic presnures, the progress of

and space the sy and of ble US
wwmmthu ]'P. pa ulmhﬁwmu to ﬂn'?:u m‘mpm
worsus its probable retums, sclentific, military, and political. The latter factor,
the political, ig likely to he of perticulsr importance. The propagunda and

i

the carmmt Five-Year Flan {1968-197T0) are quite brief
spacific culy coscerning the spplication of wpace techmology to wss on sarth: “To
in the Bve-year plan for . . . the further sbady of space and the spplicotion of tha
remilts for imprevieg radis commasiestions, ridie savigation and tlevison, for
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B. Posslbility of Seviet Cooperation in Spoce Motters

83. Until recently, the Soviets had staunchly refused to offer any indication that
they were willing to cooperate in any Beld of space activity. In 1062 the Soviets
.gdmmhm satelliie-collected weather data with the US, and fn August
1 pmdmg:n&ﬂnidmmthnli& This step plus the cooperative
summmidumamwdm;mﬂ:mrm-;ﬁmmu::ﬂ,
ing penceful uses of space and the agreement with France on relay
other cocperative space projects lead us to belleve that the Soviets will
mare wilting to exchaoge various seientific and technlcal dutn with the
other mations as the varicus programa progress. They may, for example, be
willlng 80 exchange such data oo radistion belts, solar effects, gravity anomalies,
additions! and more detafled metecrobogy.

. Apart from technical diffeulties, there are thres factors which would tend
to limdt the extent of Soviet coopesation in space First, the prestige of being
the frst nation to accomplish various space missims continues to be fmportant
to the USSR Second, the prospective gain in coopersting beyond the exchange
of sclentific apd technical data would have to be conviocing to the Soviets aa
long as major international political issues remain unresclved. Third, the close
aszociation of military snd ctvilian space programa in the USSR would restriet
the sreas of cooperation which the Soviets would be willing to consider. We
hﬂmbwﬂu.thtfﬂnmm;thgmdunpur:lﬂhnﬂtswm
may agree to some ventures in which compatible equipments could be launched
wh%"mmmmmmmfpﬂmmﬂmw
benefit, e.g., a communications system covering a lurge portion of the globe
or & worldwide meteorclogical system.  We consider it wnlikely, however, that
within the peried of this estimete the Soviets will be willing to cooperate to
the extent of exchanging space hardware.

85. We have considered the possibility that at some time bevond the lunar
exploration era the costs and technicel complexity of mare extemzsive planetary
exploration may be so great thet ooe nation would not consider §t feasible or
pructical to undertake it. We believe # less likely that the Soviets would be
willing to join the US in 2 bilateral venture than to participate in a program

sponsored by & group of nations, «.g., one under the segis of the UN.

C. Possible Undertokings

B4, Because we are unabls to estimate Scviet Intentions fn space over the
long torm, our consideration of possible space activities must rest heavily on
our extimates of likely Seviet capahilities in the field. Moreover, even on this
bazis, we must make the assumption thet the varfous projects the Soviets under-
take in the near term will for the most part be successful and that long-term
ventures will be sble to proceed from earlier achisvements.

O7. Soviet writings and oratory have addressed & broad spectrum of potential
andertakings in space but have failed, probably delibeately, to highlight any |
particular one or oned a4 those likely to be pursued by the USSH. However,
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certain venmtures are mentioned more often than others and this repetition may
provide the cloe to future Sovist uodertakings. A review of Soviet writings,
speaches, and interviews over the past two years shows that the following possi-
bilities are the mest often addressed:

& An expenaion of the applied satellite progracs in the felds of communi
cation, meteorelogy, geodesy, and mavigetion,

b, Exploration of the sun and planets,

c. Large complex space stutions, to serve s selentific ressarch bases, as
Taunch platforms for other space sldps, a3 ertronomical observetorie, ete.

d A lunar base or “laboratory™ to serve & variety of functions including
lmmﬂcdnherﬂlhn.lhundﬂn;mﬂmfmdupmpmb-,m-
logical observations, a3 well as providing a bess for the exploration of the
moem {tself.

88, Normally missing from their official statements is mention of programs
with direct military applicability. Nevertheless we bolieve that they will con-
tinue to explore milftary applications of space.

H.Indbm;hglhhmhnwﬂnhumhry‘tm.?mﬁmmchmlym
foring to something far more extensive and complicated than a ratber small,
two or three man, short duration installation. In thess discussions, the Seviets
ﬂbnﬂduﬂfbulh&mmdpumsmhlam&mlnphw,htmmﬂm
discourse to desirability of & base of this type and the sclentiBe advantages to
be The constroction of a manmed lunar base of the size and nature
im mmmHmmmmbmlumm,m
would require the Soviels to develop equipment end techniques far mare ad-
mud&-nwwmrm&th-hhmmmmMnmm.

100. A time table for the Soviet masned planetary exploration program has
probably not bemn established, mﬂhhlﬁpmﬂﬂlnplhﬂﬂymm
fully launch manned vehicles fram an orbital space station laumeh platform
eould eventually lead to manned 8y-bva of Mars, Venus, or other planets. In
this connection, the Soviets are actively engaged i the investigation of advanced
slectrical propulsion devices, which would be efficient means of transporting
large payloads over interplinetary distances. The Soviets claim to have tested
mchudmfa-mmmbﬂdmmnwﬁw}dﬁthnywﬂ
teward Mars in 1064 However, the Soviet lack of o sitshle nucless
source for an electrical propulsion system would preclude sending a very large
payload to a planet before the mid-1970s st the earlist. The period 1078-1678
is estimated to be a perlod of decreased solar activity and therefore & fvorable
period for such fights. We belleve, however, that it is unlikely that the Soviets
mﬂhwdnmdmﬂrhﬁﬁwmmmmptmmchﬂﬁhh
by that time, chiefly because of the problems inherent in the development of
;]ﬁtmppntqmﬂmpﬂbhnimppmﬁgmmdm;buuithmlyun
duration required for interplanetary trawel,
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101. There is no evidence that the Soviets are developing & nuclear rockst
engine for interplanetary propulsion, although they are continuing research
which could be applicable to such s development. It would probably take
the Soviets some 5 to 10 years, after initiation of the program, to develop such
an engine.

102, The Soviets are believed to have o program aimed st development of
a nuchear resctor/ thermionie convertor power source.  Such a system would have
greater efficiency than thermoelectric systems and an output of hundreds of
Kilowatts of clectric power.  The development program is probably in an early

stage, and such a system will probably not become operationsl until the
mid-1970.

10 Varous factors—selentifie, technica], and economic—will probably re-
strict the exploftation of s0 wide a range of peasihilities a3 is indicated by Soviet
sources.  However, the steps taken toward these programa are 3o interrelated
E‘uylupuhmhuympmpunwmuhufhﬂﬂihﬂhm. Priarity
pmfnmwﬂlpuhhlybemd-uhm.bntwuhwmnidnmupmwh&tn
base & judgment of which program or programs will be assigned what priority.

. top sckf?




ANNEX

ESTIMATED TIMING OF MAJOR SOVIET SPACE EVENTS
SOVIET SPACE LAUNCHES SINCE 1960
HISTORY OF SOVIET MANNED SPACEFLIGHT PROJECTS . . _ . .. ..

HISTORY OF S5OVIET LAUNCHINGS OF LUNAR AND PLANETARY FROBES
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TABLE 1

HIETORY OF BOVIET MANNED BPACEFLIGHT FROJECTS »
ﬂ'lql.a Althoigh thers have boen a number of Iadlures (3 1he Bovist program, wa have Iﬂﬂﬂmﬂnwﬂﬂiﬂ;ﬁufﬂ!h
of niy Boviel manned spacesralt.)

Laursh Reoovery | Hesavery
Deségnation Tt Diate Orhit Remarks
Eorsbi 0.............. 16 May 80 18 May 80 44 Paylond: %088 Ibe. Firnt knows Bovied use of the
{witamphed) expreeston “Cosmic Bpass Bbip™ Retrorosket
fallisrs; dossyed Bep 82,
(Teanpousond) . . ... ... Wil 80 Ceerereie eeeean Falhare of B8 booster.
Korshl® 3 (Bputaik). . .,. 18Aug 60 30 Aug 60 1] Paylond: 10,130 e, Contained two doga and osher

biologleal specimeens. Fimt sueosmiu] resowery
of Vostak-llks spusecralt. Comprobendve blo-
telomedry  exporimeniation; Io-Bight Lelevision
monitoring of dog; efeeta of aeeslerstiiog, welght-
lemnesa, reilation en snimals, plants, nm;uhu
Ineluding immusalogies), misrobiologleal and

syiglogical studie,

Eorsbl' # (Hputnfk 8).... 1Tee 80 2 Dwe 80 I Paylond: 10,008 lbs. Bimilar ta Eorabl* 3. Burnad

{mttemplad) up oo resniry.  Two doge.

{Toapnomeped] . . ....... BDes M ... ... Fallure of B8=8 booster. Two doga.

Karabl® 8 (Spwenik 8).... @ Mar 81 B May 81 1 Paylomd: 10,340 ltw. Contaloed ooe dog. Coo-
tinastion of man-rating of Vostok.

Eorabl' § (Bputafl 16... 35 Mar 81 35 Mar 01 1 Payload: 10,308 Ibs. Contaipsd oos dog. Cone
tinustlon of =so-mting of Vool

Veortok 1..._........... 1T Apr 81 12 Apr 41 L Payload: 10,805 Tha Gagarin; S manned
arbiial spaon Sight.

Vostok 3............... GAug 81 T Aug 81 17 Payload; 10,408 loe. Thov; Srst ooe-day mission;

demonstrated homan abiiiiy w eat, slesp, snod
work under conditioss of spacs Bight: vestibular
dlsturbanees sulfersd by comonait,

Vesboh 3., ..... ...... 11 Aug &3 15 Aug 83 L1} Payload: 10412 lew, Mikelarsy; -along with
Voatok 4, the fret test of twe subjests under
geourally similar sonciiions of space Rlght.

Vostok 4. . ... ... I3 Ang &3 il Aug 63 48 Payload: 10,435 I

Vortok B. ..o o MJop & 19Jun 63 B1 Paylcad: 10,340 Iba, Bﬂmlr,!‘uﬂlﬂﬂﬂmlm
of humsn reetioss to extenided spacy Bighs,
wpeeially cardio 1

Vombok @, . .......... .. 18Jun &3 19 Jum 63 L] Paylead: 10,540 The. Terssbiows; .l.nn.; with
Vaostok § firet tert of male azd femaly subjects
under genorally similar sonditlons; Grst fight of
& manplod.

Cosmos 47%. ... ..... #0ck & TOet B4 16 Voakhod with dummies. Computed paylosd aame
s YVoskhed.

Voakhod 1%, ,,.... ..,. 1390¢ &4 1300w & 18 Paylosd: 11,730 tba. Ool. ¥. M. Komarov, Dr,
B. B. Yegerov, and Eng K. Feoltistov; Brat
Bight without spaossalis; Arel Hight with direet
inflight medisal observalions, Ineluding anmpking
of bedy Hulda,

Cowmos 57............. 22Feb B85 _.......... ........ Yoskhod with afrdoek for EVA. Usnmanoed.
Bureed ap.

Voskhed 2...,. cieereces 18 Mar 85 19 Mar 85 17 Two passsngers—EVA,

Cosrmos 130, ..., ..., $2Feb 88 18 Mar 88 M Two dogs.  Estended duration (23 days) hiodoghes!
expear| s,

Commos 138, ... ..., T HNev 88 30 Nov 84 33 mummuuwm

Cosmos 140, ,.......... TFeb &7 9 Febs 87 53 Probabls wnmsnwed List of mew i it

* Al uschings bave seployed Lhe BE-8 booater. Vostok-related fighis (15 May 1980-18 June 1683 employed the
l::t Wi;ll- ":‘h}:?dmmhunh& ;ﬂ;hnl-%-:rhpdm!l—u. Foukbod-relsted Bights, baginning
Coamos 23 on I8 November 1983, have employed tha Yenik uppaer , Pa weighta are thoss snnsueced
by Boviets, amd subaisziisted by ciber evidence. e ioad
¥ Bix duys prior to the launeh of Voakhod, Coames 47 provided Gnal fight qualification of the new spaseeraft. This
sanatifoted the only full Bight tast of the Voskbed enrrring all of its sssociated subaywioma, Four other Cosmes operations
(33, B0, B4, nod 45}, o sddition to performing bheir primesy rosonnalsssnos missdons, served to man-mde the Venlk proe
Pultion stage and posibly provided testing of Venlk/Yoskhed sompatability acd of Veakhod strustaral {stagrity.
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TABLE 2

HIETORY OF B0VIET LAUNCHINGE OF LUNAR AND PLANETARY PROBES
(Mote: All lsunehings hawe baws from Tyuratam)

Lauanoh FParlonds Remarks
Tiate 1 Target {lbs}
Ten of Dirvei-Aseent Techniges *

4Dwe &8  Moon 1,000% Launsh faflare.

2Jan ¥ Moom 1,000  Lunik I Mised moon sed weot loto orblt sroved sun.

18Jur 52 Mooo 1,000 Laupeh fathors.

Iim 59 h’.‘lm 1,000  Losmik 11, Tmpeoved moom.

4 58 1,000 Lozik 101, Cireumluzar, Busessafully photographed
hidden rlde of moan

B Apr 80 Moon 1,000 Tnsufficient veloety. Nenresi appromsb o moon wan
100,000 milen.

Mlﬁ;dMWtTnkﬁ.

10 Oet 88 Mars Hmmnwﬂ\'m:upn.h- parking arbh
nol hahdevad,

140t 80 DM ' hmmuﬂﬁﬁ'mmn#u;wmm
Dot metilwved.

4Feb 61 Verma 4  TBAR snnouneed an B3V; |

EC LESGE 3.40{B1 {Li>2012Feb 61 Venus 1,400 EORONREE NG, BEmE e [T
18} khe ioterplaneiary-ocust phase,

B Aug 83 Venws 1,000 Umn-ful tumbling 4th sage prodosing oo usafel

THep 83 Yenm 1,000+ IJW-] iumbling 4tk stage producizg po nsefnl
Lt

138ep 83  Vemus 1,000 Tesuessaful; posaibba partlal aitilisds stabiflastion
faliure of éth stage produslng no geefud thnut,

Mt 83  Mam 1,900% Tosusosesful; malfunetiors wubssguent to 4ib sage
ignition.

1 Mov 83 Mam 1,900  Boviels annousos Mara [
L . =

[

4 Nov 83 Mam 1,000% [Toawcomsful; | |

AJan 48 Moas 3,100 i Ak stage failed.

dFeb 63 Moen 5,100% Venik stage fniied; parking orbdt nob sshiswed,

T hpr 83  Moen 3, 100 Lunfk IV. Pused within 4,000-5,000 mile of moom
alter midoourse oorreation.

11 Nov 88 Unkeows Tokoows Oosinoa 191 Probable scginesring bert of placetary

' protsa, raﬂdhujﬂl'mmutdt

19 Feb B4 Unkoows Uskoows Probable snginesring vest of plinetary probe.  Vehlels
did pah sabiees orbit,

A1 Mar 84  Moon 4,100%  Veaik slage falled; parkiog arbit ool sabbeved,

I Mar B4 Veoun 1,80% Ansousssd as Cosmos 77 after $1h stage fuiled.

TApr M Veom 1,900  Zood 1. Induad trajsstory would have caused probe to

bos foolnolen i apd of tabie.

34

pass withlo 234,000 miles of Yeous, Boviets snnounesd
two mldegurm sorreolions (3 Apsll 1984 andd 15 May
1064} ; mim-dlstanen ineransnd snd sontast apparenily
loit bedors paming Vemus.
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TABLE 1 (Continued)

HIETORY OF BOVIET LAUNCHINGE OF LUNAR AND PLANETARY FROBES
{Mote; Al lsustbings bave been From Tyurniam)

"“““]Tm[ Rk

Baginolng d Porking-Orhit Teehnigus ¢ {Centinuad)

M Apr B4 Mowo 8,000%  Venik wings falled; parking arbit not sabbevsd
B0 Now 4 Mams 1,000  Foed 11 power sscountersd diffoulties i first day on
. fHgbt. Arrived 1o the vislnity of Mars durlog the
warly part of Auguss 1965
13 Mar 66 Moan Uskrows Fourth stage failure.
W Apr 88  Moon TUskmowsn Third sisge failum,
O May 65  Moop 3,280 Lons f—soft-landing sttempd fafled.
dJun W8 Moon 3,180 Laps —softlanding atismpl falled (midoourse sor-
rection maluneiion).
18Jul & Moon 1,200  Bond TII—Boviels relessed pietures of humar surfase
taken during Sy-by.
40a 85 Moo 3,30  Luna T—Luoar soft-lander aiternpt. Fallad at retrofice.

12 Hov 88 Veous 2,1  Veous 3—FParilal soscem: Venaos ’rﬂ (fret uss of
53" pnsking orbil).

18 Nev &5 Vesus 3,180  Vasus 3—FPartial sucoess: allegedly impareied oo the
planet; but oo algeals were wamsmitied during the
termina! phase,

85 Vemus Usknewsn Cosoos 80, Venos probe sttempt.  Fafllore

85 Moon 8,430  Lums & Hoft-landing atvempt, faled st relrofire.

B8 Moon 8,400 Luss 9, Hucoessfnl pofi-landing.

#4 Moon TUnknows Cosmos 111, Lensr probe sitempd; vehicls failsed wo
ajoot from earih parking orbit.

81 Mar 88 Moon 3,820  Luna 10. Lunar arhiter. No pictares.

HAgg ¥ Movn 8,820  Luaa 11, Luser orblier. Mo plotures.

Whey 848 Moon Unkpowe Laons 12, Lunar erbilier—irapsmilied pioturss of luoar

marfaca,

B TDee B4 Moon Uskoown Lumas 18 Bueecenshul sefi-landing

& Al direct-aacert lnunches osed {he BB—# hooster and the Lunik apper stags. Inaddition
to the launeh sftampta noted Jo this series, we beliews that there wore Chres launeh fadlures,
two in the fall of 169058 sod ooe in early 1040,

'wwm Dibver paylonds wern aenoeeeed by the Bovieis and subeiartiated
by oiber evidenoe,

* All these lunsbhes hawe ared the BB booster and Venolk upper stage 10 plass fnta sarth
artaht & 15,000 pound paskage cozalsting of ihe payload azd its propulsion stage. This mage
muthuhumnm}u“hmmwﬁfuwnﬂtud to placs
it on & Wajestary Lowards |l targel

¥ Payloads unkpowsn. Bdir"dhhihuﬂul-h 1,400 pound snnouneed by the
Aowvimts for ths Venus shot of 12 Fobraary 1961,
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