“Foh-obehe

NUMBER 11-5-58

Supersedes MIE 11-5-57, SMNIE 11-10-57
and portians of NIE 11-4-37)

AND SPACE VEHICLES

CIA HISTORICAL REVIEW PRG54
RELEASE AS SANITIZED

Fulimrilted by {he
DRECTOR OF CENTIRAL (5NTLELLIGENCE
T folloedng infelligeineoe crgenizas
wepcralion of Shis erfivaafe; The O
II-n! the dhecllipenco l:'rs-'n LR ST L
ate, the dAraig, fe Navp, the Sic &
fand fhe .-1. . 'v.' Eip -

prrdicimated on

Caneurrad T hy fia
INITELLIGENCE ADYVIS(NLY ¢OMMITTEE

g lF drgust IR0E. Cemorrring woees The irecior of Iielli-
gemee ond Resparch, Depardment of Store: (he Assiston! Ohie )
af Slaff for Intelligence, Doparfewnd oF the drsey? fhe Direo-
for of Nave! Infelllgence; he ;1e‘,.-.tw fChdel af Btef, Tnfeli

gonee, UEAR: the Dreguty Dirscbos for Indeflppics, The dotal
Slaf; ol e Afowue Eneray Comeicinn Reprosmtpdine fo
Givg TAC, The Assiston! Dircstor, Foderal Burear of Invesfi-
walian, whatalned, the sebject being osdsde of Bin jreisdiedios,

NATIOMAL INTELLIGENCE ESTIMATE

SOVIET CAPABILITIES IN GUIDED MISSILES




LR

CENTRAL INTELLIGENCE AGENCY
DISSEMINATION NOTICE

1. Thiz estimate waa disseminated by the Central Intelligence Agency. ‘This copy
is for the information and use of the recipient indicated on the front cover and of per-
sons under his jorisdiction on & need to know basis. Additional ezsential dissemination
may be authorized by the following ofcials within their respective deparfments:

. Special Assiziant to the Secretary for Intell‘lgenne. for the Department of

[

State

FmrsAas D

Agency

2. This copy may be refained, or destroyed by burning in accordance with appli-
cable security regulations, or returmed to the Central Intellipence Agency by arTange-

ment with the Office of Central Reference, CIA,

3. When an estimate 13 disseminated overseas, the overaess recipients may retain
it for a period not in exeess of one year. At the end of this period, the estimate should
either be destroyed, returned to the forwarding agency, or permission ghouold be
requested of the forwarding agency to retaln it in accordance with ITAC-D-65/3, 22

June 1853,
4, The title of this estimate, when used separately from the text, should be clasalfled:
<OONIILENTIAL
WARNIND

2] I.'l wnhlm I.n:mmathu: 7

MRtthorized pemnlxpmhlhlbpd o

DISTRIBUTION:

Whtks Houss

Watlonel Becurlty Council
Department of State
Depariment of Defenss
Uperatlons Coordinnbing Board
Atomic Energy Comunlaslon
Federal Burenu of Investigablon

Assistant Chief of Staff, Intelligence, for the Department of the Army
Director of Naval Intelligence, for the Department of the Navy

Director of Intelligence, USAF, for the Department of the Alr Foree
Deputy Director for Intellipence, Joint Staf, for the Joint Staff

Director of Intelllgence, AREC, for the Atomic Energy Commission
Aszigtant Director, FBL, for the Federal Buresu of Investigation

Assistant Director for Central Reference, CIA, for any other Department or



TABLE OF COMTENTS

THE PROBLEM .

FOREWORD

SUMMARY AND CONCLUSIONS
SIMPLIFIED TABULAR SUMMARY
DISCUSSION . . . .

I. ATl DEFENSE MISSILE SYSTEMS
The Threat and Soviet Requirements
Development Capabilities and Programs
Surface-to-Alr Systems .
Alr-lo-Afr Systems . .
Factors Affecting Operational Capahﬂme.s

1I. ATR-TO-SURFACE MISSILE SYSTEMS .
Soviet Requirements
Development Capabilities and ngrams
¥actors Aflecting Operational Capabllities .

I11. SURFACE-TO-SURFACE MISSILE SYSTEMS .

Soviet Requirements

Factors Affecting Developrmett capablhtiea .

Greound-Launched Systems

Development Capabilities and ngram .

Factors Affecting Operational Capabilities .
Haval-Launched Systems .

Bpecial Problems ﬁ.ﬂa{:hng Naval L:a.und'md Missile

Capabilities
Capabilities and Prngra.ms

IV. SPACE FROGIRAM .
General Scope of Program

Factors Affecting Accomplishment of Program
Capabilities to Accomplish Specific Objectives

FOF—SEERED

13
13
13
14

15
15
15
16
16

22

858

2HEE

5]



PP O EC

TABLE OF COMTEMTS — Continued

AMNMEXES

ANNEX A — Detailed Tabular Summary, Probable Soviet Guided
Missile Development Programs and Possible Soviet
Space Development Program . . . . . . . . . 30

ANNEX B —- Soviet Guided Missile Test Ranges, Testing, and Mls-
sile Assoclated Activities
(limited distribution under separate cover)

ANNEX C — Estimated Nuclear Warhead Capabilities
{limited distribution under separate cover)




SOVIET CAPABILITIES IN GUIDED MISSILES
AND SPACE VEHICLES®

THE PROELEM

Tao estimale Soviet capabilities and probable programs for the development of
guided missiles and space vehicles, including earth satellites, through 1966, and to
analyze factors affecting Soviet operational capabilities in these fields,

FOREWORD

This estimate supersedes NIE 11-5-57, SOVIET CAPARILITIES AND PROB-
ABLE PROGEAMS IN THE GUIDED MISSILE FIELD, 12 March 1957, and SNIE
11-10-5%, THE SOVIET ICBM PROGRAM, 10 December 1257, as well 25 those para-
graphs dealing with guided missiles (paras. 108 through 114) in NIE 11-4-57, MAIN
TRENDS IN SBOVIET CAPABILITIES AND POLICIES, 1957--1062, 12 Novemnber 1957,
The new estimale, like its predecessors, is made in the light of our previous judg-
ments that the USSR does not now intend to initiate general war deliberately and _
is not now preparing for general war as of any particular future date. It also as-
sumes that through 1966 there will be no international agreements on the contral
of armaments or of outer space,

The estimate is intended primarily to reassess and update our estimates of
probable Soviet missile developrment programs, missile characteristics, and frst oper-
ational capability dates. Some discussion is provided on factors likely to aflect Soviet
acquisition of substantial operational canabilities with missile systems, and Soviet
tapabilities to place varlous arbitrarily-selected quantities of ICBMs in operational
use are estimated. The reader i3 cautioned that Annex A of NIE 11-5-57 is no longer
applicable.

For the most part, changes in estimated missile characteristics and first
operational capability dates result from the accumulation over the past year of a
considerable body of new evidence. Of the 13 missile systems estimated as probahly
avallable for operaticnal use in 1958 or earlier, we now have direct evidence an the
existence of nine; we also have direct evidence on Soviet development of an ICEM.

fhetite ofthisrstimates whenused-separately Tror ettt s vt Red - CONPIRENTIAL,
" For comparabllily with earller estimates on thiz subject, the terminz] date chosen for Lhis esthnate Is

the same as that of its predecessor, WIE 11-5-57, SOVIET CAPABILITIES AND PRODAPLE DPRO-
GILAME IN THE QUIDED MISSILE FIELD, 12 March 1957
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For some of these systems the evidence is extensive, while for others we have only

limited information relative to characteristics and

components. Serious intelli-

gence gaps remain, particularly with respect to the operational status of varioys
systems. Furthermore, we do not have sufficient evidence available on which to
base an estimate of the vulnerability of Soviet systems to specific electronic counter.

measures.

In making this estimate in a field where positive intellipence remains limited,
we have considered the available evidence in the light of estimated Soviet military
requirements, known and estimated Soviet capabilities in related fields, and US
guided missile experience. The entire study rests upon our belief, now well-sup-
ported by evidence, that a concerted and continuous Soviet research and development
effort in guided missiles was underway by 1948

For guided missiles, except where noled otherwise, the operational capability
dates given are the earliest years during which we believe missiles could probably have
been placed in the hands of trained personnel in one aperational unit, thus constj-
tuting a limited capability for operational employment. We estimate that when
they first become operational, the missile systems discussed herein will have a sys-
tem reliability of 40-60 percent, and that improvement will oceur thereafter?® Por
space flight activities, the dates given are the earliest possible time periods by
which we believe each specific accomplishment could be achieved,

SUMMARY AND CONCLUSIONS

1. The USSR has continued to press
ahead with its extensive puided mis-
sile research and development, generally
aleng the lines indicated in our previous
estimates. As a result of this effort, the
USSR now has available for operational
use a variety of missile systemns. Soviet
achievernents in ballistic missiles have
been especially impressive and have con-
tributed to early successes in the USSR's
space flight propram. Substantial suc-
cess in developing surface-to-air missile
systemns has also bheen achieved. Avail-
able evidence is not sufficient to indicate
equal emphasis and similar success in
other Soviet missile programs.

The term “system rellability” Is here defined as
the percentage of misslles which funcilon ae-
cordleg to speclficatlons from missile launehing
Lo detonation In the target ares, exeluding mol-
Tunctions prior to lasunching,

2. By itself, each of the guided missile or
space programs estimated as a future de-
velopment appears feasible both as to
technical achievability and date attain-
able. However, some programs may be
slowed or even halted by the competition
of other missile or non-missile delivery
systems, unforeseen development or pro-
duction difficulties, rapidity of cbsoles-
cence, changing military requirements,
andfor broad considerations of Sowiet
national policy. On the other hand, a
significant advance in one or more of the
programs might be possible if a seientific
breakthrough is achieved.

3. Surface-fo-surface missiles, We be-
liove that the Soviet ballistic missile de-
velopment propram has emphasized reli-
ability and simplicity, rather than minia-
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turization or extreme refinement of de-
sign. System mobility appears to have
been a basic consideration sines the
early developmental stages. In develop-
ing longer-range systems, maximum use
has been made of proven components.

4, Bince 1054 the USSR has probably had
available for operational use ballistic mis-
siles with maximum ranges of about 100
nautical miles (n.m.}, 200 n.m. and 350
n.m. We believe that, depending upon
various operational factors, nuclear, high
explosive (HE) or chemical (CW) war-
heads would he used with these missiles,!
In addition, the USSR probably now has
operational a very short range anti-tank
missile equipped with shaped-charge HE
warhead,

5. An extensive Soviet propram to devel-
op & TO0 rum. ballistic missile is indicated
by a long series of test firings, averaging
about two per month since 1955, We esti-
mate that this missile probably became
operational in 1956, On the basis of
about a dozen test firings over the past
year, we estimate that the USSR will
also probably have operational in 1958 a
modification of the 700 n.n. missile, capa-
ble of an 1,100 n.m. ranpe, Niclear war-
heads would almost certainly be used in
both these missiles, although we do not
exclude the possibility of CW use in the
T00 num. missile.

6. Intercontinental ballistic missile
{ICBM ). Bince August 1957, the USSR
has test fired at least four and possibly
six missiles to a distance of approximately
3,500 nautical miles, We believe this rep-

‘Eatimated nuclear warhead capablities for these

and other mlasiles diseussed in this estimate are
glven In Annex © (lnited distribotion under
separate cover),

resents the development of an ICBM sys-
tem which, when first operational, wil
probably be capable of delivering a nu-
clear payload to a maximum range of
about 5,500 n.m., with an accuracy (CEF)
of 5 n.m. and a system reliability of about
50 percent. By the early 1960's reliabil-
ity will probably be considerably im-
proved. At the beginning of the period
1862-1366, the CEP could be about 3 n.m,,
and could be reduced to about 2 n.m. later
in the period,

1. Available evidence is inconclusive as to
the designed payload-carrying capacity
of the Soviet ICBM, which we have pre-
viously estimated as about 2,000 pounds.
Recent evidence and re-analysis may in-
dicate that the USSR is developing an
ICBM with a 5,000 pound payload, Seri-
cus logistical and operational problems
are associated with missiles of the sizes
necessary to deliver 2,000 or 5,000 pounds
to a range of 5,500 nm.; these problems ™
would be greater in the case of the heavier
payload. In the light of this considera-
tion, we estimate that the Soviet ICBM
is designed to carry a nuclear payload of
about 2,000 pounds, althouph there is a
possibility that it is designed to carry
about 5,000 pounds.

8. The USSR will probably have a first
operational capability with ten prototype
ICEMs ab some time during ealendar
1959; the possibility should not be disre-
garded, however, that In the latter part of
1958 the USSR may establish an ICEM
capabilily with missiles comparatively
unproven as to accuracy and reliability,

8. We believe that Soviet planners intend
to achieve a sizeable ICBM operational
capability at the earliest practicable date,
although we have no direct evidence on

PO RORET
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Soviet preparations for ICBM produc-
tion and deployment. We estimate that
the USSR has the technical and indus-
trial capability to produce ICBMs, com-
plete launching facilities, establish logis-
tic lines and train troops at a rate suffi-
cient to have an operational capability
with 100 ICEMs ® about one year after its
first operational capability date (ie, some
time in 1960), and with 500 ICBMs"®
two or at most three years after first op-
erational capability date (i.e. some time in
1961, or at the latest in 1962). This im-
plies that the USSR could achieve an op-
erational capability with ten or more, but
less than 100 ICBMs by the end of 1959,
depending upon when during the calen-
dar year the first cperational capability
is achieved.

10. Surface-to-air-missiles. For several
years the USSR has had in operational
uz¢ 4 fixed surface-to-air system which
we believe [s now capable of employment
against aircraft at ranges up to 20-30
n.m,, with greatest effectiveness at alti-
tudes of 30,000 to 60,000 feet. This sys-
tem is known to bhe employed in a dense
and costly complex of 56 sites around
Moscow; targets of lesser importance will
probably be provided with considerably
less elaborate surface-to-air missile de-
fenses. We believe the Soviets also have
available for operational use a surface-
to-air missile with similar characteristics,
except for improved capability to inter-
cepl small, supersonic targets. It is
probably suitable for employment either
with the Moscow syslem or with a semi-
mohbile system.

“These numbers are selected arblérarily In order
Lo provide some measure of the Sovict capacity
Lo produce and deploy ICEMs; they do not rep-
resent mn estlmate of probable Soviet requlre-
ments or stockpiles,

11. Neither of the above systems is likely
to be cffective against very low altituda
attack, We therefore estimate that the
USSR is developing and will probably
have in operation in 1958-1960 a surface-
to-air system with a maximum range of
about 15 num., effective at altitudes from
o0 feet to at least 40,000 fest. We osti-
mate that for improved defense of critical
areas, the USSR will probably have avail-
able in 1960-1961 a surface-to-air system
with effectiveness at altitudes up to 90,-
000 feet and a maximum range of 75~
100 n.m.

12, We estimate that in 1963-1966 the
Soviets will probably achieve a first op-
erational capability with a surface-to-air
systemn of limited effectiveness apainst
ICEMs. Such a system could possibly
have some effectiveness against IRBMs.
A surface-to-air system with limited ca-
pability to counter reconnaissance satel-
lites could and possibly will be developed
for use in 1960-1964; a more sophisticated - -
syslem could be integrated with an anti-
ballistic missile system at a later date,

13, Air-fo-air missiles. Three short-
range systems which employ HE war-
heads are now estimated as operational.
Two are believed to have radar guidance
with ranges of 5-6 n.m.; the other, with
& range of up to 2% n.m, is believed to
use infrared guidance. Most currently
operational Soviet fighter aireraft types
could be modified to employ these mis-
siles. In 1960 the USSR will probably have
available a 15-20 n.m, air-to-air missile.

14. Air-to-surface missiles. The present
operational system is capable of carrying
anuelear or HE warhead at subsonic speed
o a range of about 55 num. against well-
defined targets, such as ships, With gif-
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ferent puidance, the system could be em-
ployed against land targets. We esti-
mate that the USSR is probably develop-
ing and may now have operational an air-
launched decoy to simulate medium or
heavy bombers. We believe that the
USSH will probably develop and have op-
erational in 1960-1961 a supersonic mis-
sile with improved guidance and a range
of at least 100 n.m,, suitable for employ-
ment against a wide variety of targets,

15. Naval-launched missiles. The Soviet
navy prebably now has the capability to
launch subsonic cruise-type missiles from
a few converted submarines of conven-
tional design, although there is little di-
rect evidence of submarine-launched mis-
sile development in the USSR, We esti-
mate that the current system could de-
liver nuelear warheads against land tar-
gets within about 200 nom, of the launch-
ing submarine. These cruise-type mis-
siles could be launched by a submarine
only after surfacing. We believe, how-
ever, that in 1861-1963 the USSR will
probably have a submarine-launched bal-
listic missile system available for first op-
erational use in a protolype submarine of
new design.  This system will probably be
capable of delivering a nuclear warhead
from a submerged submarine to a range
of about 1,000 n.m,

16. We estimate that during 1959-1960
the USSR will begin equipping its sur-
face fleet with surface-to-air rmissiles
having a maximum range of 20 n.m., with
effectiveness at altitudes from 50 feet to
at least 40,000 feet. A Soviet shipborne
surface-to-air system for use against tar-
gets at higher altitudes and longer ranges
will probably become available in 1950
1861, These systems, while primarily for
air defense, could be modified for employ-

ment against surface targels. Late in
the period of thls estimate, the USSR will
prabably also have available a missile 5Y5-
temn for use in anti-submarine warfare,

7. Joviet space programs. We believe
that the ultimate foreseeable objective of
the Soviet space program is the attain-
ment of manned interplanetary iravel
The program is supported by extensive
Soviet research efforts in a number of re-
lated fields, including rocket propulsion,
electronics, space medicine, astrobiology,
astrophysics and geophysics. Present ae-
tivities appear to be directed toward the
collection of scientific data and experi-
ence applicable to future space accom-
plishments, the ICBM program, and basic
scientific research.  Soviet reguirements
for space vehicles hawve probably been
eslablished for fairly specific sclentific
andfor military purposes in acecordance
with a planned step-by-step progression.

18. Boviet success in ballistie missile de-
velopment and earth satellite lay nchings
to date leads us o estimate a considerable
Soviet capability for early accomplish-
ments in space including: surveillance
satellites, recoverable aeromedieal satel-
lites, lunar probes and impacts, lunar =at-
ellites and planetary probes to Mars and
Venus (1958-1959); “soft landings" by
lunar rockets and recoverable manned
carth satellites (I1959-1960%: a manned
glide-type high altitude research vehicle
(1960-1961); heavy earth satellites and
manned circumlunar flights (1961-1962) ;
and manned lunar landings (after 1965).
While each individual achievement ap-
pears feasible as to technical eapability
and earliest date attainable, we doubt
that Lhe USER can accomplish all of these
space flight activities within the time
periods specified, '

“TOP-SEOREE
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SIMFLIFIED TABULAR SUMMARY '

Probahle Soviet Gulded Missile Development Program

Arbltra Operatlonal Moxlmum Fayload Dieslgn
ntt.lrgn Drals Range Welght and Typa g\]u;.fdg
Ground-Launched Balllstle Mixsiles
ag e 1954 100 nm. 1,500 Ibs. Nuclear, ——
HE, CW
3 1254 200 nm, 2000 Ibs, Nuclear, ——
- HE, CW
553+ 1954 350 nom. Up to 5,000-8,000 Ibs, —_—
Nuclear, HE, CW
BS54 1958 TON mam. -+ Up Lo B000-8000 1hs,
Nuclear, poss, Cw
B85+ . 1958 LI nm, Up to 3,000 Iha,
: Huclenr
55-4 ICBM* 1559 5,50 num. 2000 ibs., poss. 5,000 —_—
1vs. Nueleap
Ground-Launched Anli-Tank Mizsile
&2-a. L ?:mr Lo 6,000 yards 2040 s, HE
958
Sobmarine-Launched Misxiles
587 155556 200 maw. 2,000 Iba. Muclear —_—
erulse-type
558 1981-53 1000 nm, 1,030 s, Nuelear
balilstie
Ground-Launched Surface-to-Alr Missiles .
BA-1* 1954 20-30 n.m, S00-B00 Tt 30,000-60,000 ft.
BA-Q " 1557 E530 nom. S00-T00 Ius! 20,000-60,000 1L,
GA-3 155860 15 nm. 150-25 Qb BO rt-40,000 ft.
SA4 L5051 T5-100 num. 500 fhs Up Lo 90,000 ft,
SA-5 196356 Imited effectivensss apalnst ICBMs
Shipbotne Surface-to-Air Missiles
BA-8 1959-60 20 num., 150250 1! 50 fL—40,000 It
A7 188041 TE-100 n.m, 500 Ths.? Up to 90,000 ft.
Alr-to-Alr Missiles
AA-1* 105558 5 num. 70 Ihs, HE P
AA-D 1855-50 20 nom 2% Ibs, HE —_——
Ad-3 1958 & n.m. 50 Ihs, HE —
Adq 1540 15-20 mam. 150 Ther
Alr-to-Surface Missiles
AS.1» 1856-57 55 num, 1,000 s, Muglear, HE
AB-2 19G0-61 0 nm. 3,004 Ibs, Misclerr

'Detalled summarios of each missile category, Including all estimated characteristles and other perti-
nent data, are presented In Tables 1-5 in Annex A A summary of estimated Sovist capabllities In space
tilght 13 presented In Table 8. -

*Huclear warheads would Increase the kil probabliities achivvable with these mbssiles and will be re-
quired for efMecllve use of the mlsslles under some conditions. However, HE warheads will be effentlve
in most applications, ’ .

*“Those missile types for which gur estlmates are supported by slgnlficant eurrent Intalllpence are indi-
cated by an mstertak following the missiie deslgnation.
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I. AIR DEFENSE MISSILE SYSTEMS

THE THREAT AND SOVIET REQUIREMENTS

18. One of the most Immediate and greatest
of Soviet military concerns Is the safeguard-
Ing of key Industrial and military installations
and centers of control, During the perlod of
thiz estimate, the USSR will be faced with in-
creasing diversity in the weapons systems
that can be employed against its forces and
territory, There may not be large numbers
of some of the newer Western delivery wehi-
eles, but with nuclear weapons even small
numbers will increase considerably the Soviet
defensive requirements and problems, Soviet
planners almost certainly recognize that antl-
alreraft guns and aircraft armed with Euns
have only limited capability against certain
types or tactics of high performance aircraft
and will have no capability against US bal-
listic missile systems. Thus, as their ajr de-
fense requirements became more exacting,
they probably planned to arm increasing
numbers of interceptor aireraft with air-to-ajr
missile systems, largely replace anti-aireraft
guns with surface-to-air misslle systems and
develop anti-ballislic missile systems,

20. During the period of this estimate the
USSR will require surface-to-afr missile sys-
temns capable of engaging Western aireraft
and missiles at sltitudes from 50 feet to sev-
eral hundred miles. Soviet planners probably
now consider their requirements to inelude:
— Btatle and moblle all-weather systems
with altitude capabilities up to 70,000 feet
and horizontsl ranges of at least 25 nom.
with either nuclear or HE warhead,
— Static all-weather system with altitude
capabilities of up to 90,000 feet and a hari.
zontal range of 75-100 n.m. with nuclear or
HE warhegads.
-—Statie and mobile all-weather systems
with low altitude capabilities down to about
50 feet and ranges of at least 10 mm.
~— Anti-missite systerns capable of engaging
shorter-range (75-200 n.m.) ballistie mis-
shles.

21, From 1958 there will be further require-
ments for a mobile anti-balllstic missile 5ys-
tem capable of engaging missiles with ranges
of from 200 Lo 500 nm, and a statje anti-
missile system capable of engaging lonpger-
ringe (500-6,000 num.) ballistle missiles,
There will also be a requirement for an anti-
satellite defense system to counter reconnais-
sance satellites orbiting at a few hun-
dred miles altitude and, in the latter years of
the estimats, a system may be needed to
counter hypersonic glide vehicles, All surface-
Lo-air systems will need to be capable of resist-
ing Western saturation and confusion tactics
and electronic eountermeasures,

22. To inerease Ehe kill capabiltty of its fighter
ajreraflt during the period of this estimate, we
believe that the USSR will require air-to-alr
guided missiles for defense against Western
alreraft and croise-type missiles, operating at
altitudes ranging from 50 feet to 85,000 fest.
&5 speeds of aireraft and rates of closure in-
crease, the USSR will require longer range and
improved air-to-air missiles which are £ -
patible with Soviet alreraft Interceptor sys-
tems.  Air-to-air systems will need to be capa-
ble of all-weather oparation and all-angle at-
tack, and of reslsting electronle counter-
measures.  Soviet planners probably will also
consider it desirable to emplay nuclear war-
heads in alr-to-ajr missiles under certain cir-
cumstances,

23, At present, surface units of the Soviet
navy depend primarily upon land based air
cover {or air defense, The Lmited radivs of
action of Soviet fighter aircrart imposes what
the USSR probably conslders to be a severe
restriction on the surface forces of the Soviet
navy. Soviet planners probably view ship-
borne surface-to-air missile systems ag & con-
tnuing requirement, not only to extend the
tadivs of action of their ships, but also to
provide improved air defense, even when un-
der land based cover,

— There are current requirements for all-

weather systems providing (1) low altitude
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coverage and a horizontal range of at least
10 n.m. with HE warhead and, {2} altitude
capabliities up to 70,000 fest and a hori-
zontal range of at least 20 num. with cither
nuclear or HE warliead,

— From 1959 an, the USSR wil probably
also require & system with altitude capa-
bilities up to about 90,000 feet and a hori-
zontal range of about 1000 .. with either
nuclear or HE warhead,

Soviet planners probably consider it desirable
that these naval air defense gystems be capa-
ble of modification for alternative use as ship-
borne surface-to-surface WCAPONS in appro-
priate naval roles,

DEVELOPMENT CAPARILITIES AMD
PROGRAMS

Surface-to-Air Systems

24, Since shortly after World War II, the
USSR has been engaged in an intensive pro-
Erem for the development of surface-to-air
missile systems. The Soviets appropriated
German  surface-to-gip mizsiles, missile  de-
signs and associated puidanee systems, These,
together with lend-leese electronie equipment
and available information on Western radar
design, development, and technigues were of
enormous value fo the Soviel surface-to-mir
development propram. Of additional value
was the knowledge and skil contributed by
German scientists and engineers in the USSR,
By 1950 and 1951, hewever, Soviet scientists
displayed an originality in basie concepts, al.
though they continued to utilize the capabili-
ties of German electronic technicians, as well
as hative Soviet resources, Lo develop some of
these basic concepts inta operational equip-
ment,

25, A significant emount of information has
become available on pulded missile installa-
tions around Moseaw, Herringbone or chev-
ron-type Installations were first observed un-
der construction in about mid-1953, “These
installations have been associatsd with a
statle surface-to-alr missile system reportedly
designated “B-200" by the Soviets and desig-
nated SA-1in this estimats, Passible surface-
to-alr missile sites have been ohserved or re.

ported at other locations, but to date the Ba-
1 surface-to-alr missiie system equipment hag
been [dentified only at Moscow. In that area,
forty-five missile sites have been lecated with
Accuracy sufficient to indicate their arrange.
ment in two concentrie rings with radij ap-
proximately 25 and 45 n.m. from the center af
the city. There are probably 56 sites in the
system, of which 22 are on the inner ring and
34 on the outer. A typleal site has 60 launch
positions joined by a network of roads. Ases-
ciated with the system are buildings which
could be for housing, malntenance shops and
limited missile elorage. We belieye that some
Moscow sites became operational in 1954 and
that all sites were operational by the end of
1958,

26, Ezch site in the Maoseow s¥stem incor-
porates a track-while-scan radac (U3 intelli-
gence designation “Yo-vo™), having about §4°
vertical and herizonts] coverage, Hecent in-
formation indicates that the guidance system
at each site has a traffic-handling capability
of 20 targels and 20 missiles simultancously.
The missile employed with the system has
radio-command guidance and is probably a
single-stage, liquid propellant vehicle, It can
probably deliver a S00-200 pound payload at
a speed of about Mach 3 to a maximum range
of 20-30 nm. Nuclear warheads would in-
crease the kill probabilities achievable with
these misstles and will be 5 requirement for
effective use of the missiles under SOMIE COomn-

- dilions. However, HE warheads will be effec-

Live in most applications. Recent information
from German returnees indicates that the
miszile may use an adjustable proximity fuze
armed by & signal from the ground. Wa he-
lieve it was designed for optimum  effeck
against alrcraft at allitudes between 30,000
and 60,000 feet; it can probably achieve CEPs
Of 65-120 feet at these altitudes. Limited
effectivenass could Probably be obtained =at
aboul 80,000 feet altitude, However, the SA-1
system has certain limitations such as limited
capability against small, supersonle tarpets,
bmmobility and limited azimuthal coverage at
each site,

27. The appearance of a boasted surface-to-air
missile at the Moscow Parsde on T November
1957 suggests that the USSR has now aver-

FOP—EBGRET




Figure ]
Surface -to-Air Guided Missile Sites in the Mascow Area -SECRET
- T o 5 7/ T '
@ Missile Taunching sile, chasrvad
=) location (apprax.)
- aliniz Q i

O Missila lunching site, axtimatod
B Misile sssambly plant, confimsed
e Miasile assembly plant, tantative
—— Principal mad

~— Principal eailrosd

5] »3
RALTIC an wiles

Malrfarocdiams o~

)




T BS¢ ZE0E

WawaBuelly sayung pue ped Yauae

B ETL S T IR P ST B T 1Y)

LTIy

(ARG
LS JET

RAUY Jepiy 04-04 B 0 3N0AE] K =

[endd) e Jo woipdeny sy

AR 2
T R ain reeisa s e G

iz merSE iaguAg 0,08 40 vendaauey Ty |

PRIy MOJSOYY ‘A BISSIW PapINg 11y-03-aJejing [edidd |




Figure 3

WaRHEAD FUEL &M BOBETER
e I AGEE M GRIGIZER
G OARCE CONTROL
oW A ThMK ERMGINE

FROEE BEACDR I *

o o
G GELED D M o«§ ST
- I-5{1GIA \/ Uﬁf\ erﬂra

I Approx, 37" ==

7 Movember 1957 Moscow Parade Surfoce-to-Air Missile




PO P —GEOREY £l

come at least some of these limitations. This
misslle (5A-2) can probably resch engape-
ment altitudes in less Ume than ean the SA-1
milsslle, and hence Is probably more effective
against small, supersonlc targets. We believe
that this missile could be employed with a
semi-maobile ground guidance system having
360" coverage capability and could be adapted
with little dificulty to the Moscow system.
This missile could have a horizontal range of
from 15-30 n.m. and an optimum deslgn altl-
tude of from 20.000 to 60,000 feet, with some
capability up to 80,000 feet. Its speed would
be about Mach 3 and it could have a CEP of
from G5-120 feet with a 500-700 pound pay-
lpad. Nuclear warheads would inerease the
Kill probabilitiez dchievable with these mis-
siles and will be & requirement for effective
use of the mizsiles under some conditions.
However, HE warheads will be effective in most
applications, This missile system could prot-
ably have been operational in 1957

2B. The above svstems probably have no effe-
tiveness at very low altitudes (below 1,500
feet). To overcome this deficiency, it is prob-
able, although there is no direct information,
that the USSR hes developed and could have
in operation In 193%-1960 a surface-to-air 5Y5-
tem for low altitude coverage (BA-3), with
optimum design altitude of from 50 feet to
40,000 feet and limited effectivencss to 60,000
feet. Maximum horizontal range would be
about 15 nun.  This system could have a Pay-
load of from 150-250 pounds with a CEP of
20-50 feet and a maximum speed of Mach 2-3.
Nuelear warheads would increase the kil
probabilities achievable with these missiles
and will be a requirement for effective use of
the missiles under some conditions. However,
HE warheads will be effective in most applica-
tions. Guidance would be semi-active contin-
Bous wave radar homing. Future develop-
ments would be toward increases in range and
altitude capabilities.

29, Although there is as yel no evidence, we
estimate that for improved capabilities in de-
fense of critical arcas, the USSR will probabiy
develop and have in operation in 1960-1961
& static surface-to-air system (SA-4) with
effectiveness at altitudes up to 20,000 feet, and
capable of carrying a S500-pound payload.

Muclear warheads would Inerease the wn
probabilities achievable with these misslles
and will be a requirement for effective use of
Lhe missiles under some conditions, However,
HE warheads will be effective in most appli-
calions. Such & system will probably heve a
horizontal range of 95-100 nm. with mid.
course command, terminal radar homing
guidanee, attalning a CEP of about 100 feet,
The Soviets have displayed interest in ramjet
engines which could be utilzed in such a misz-
slle, although from an operational viewpoint
a solid propellant is preferable.

30. We have little evidence Indicating either
Soviet priority or technical approach to an
anti-ballistic misstle system, Considerlng the
technical problems invelved, we estimate that
in the period 1963-1966 the USSR will prob-
ably achieve a first operational capability with
& missile syslem (SA-5) capable of lmited
effectiveness agalnst ICBMs, Such a system
could possibly have some effectiveness apainst
IRBMs. A considerable Soviet slectronic de-
velopment program, extending well beyond
the period of this estimate, would be neces-
sary to achieve an effective anti-ballistic mis-
sile system. Using a different but simpler
missile, the above anti-ballistic missile systom
could alternatively be employed against hiph
altitude aircrafl and cruise-type missiles.

31, We belleve that a ground-based missile
system with limited capability to counter re-
connaissance satellites could be and possibly
will be developed in the USSR In the period
1960-1964. Due to the guidance problem in-
herent in & system employing a high velocity
intercept vehicle, we believe that an anti-satal-
lite systermn available as early 25 this could
probably engage only those satellites whaose
crbits had been established, It is possible
that & more sophisticated system could be in-
tegrated with an anti-ballistic missile system
at a later date. Tt is also possible that in
1966-1970 at the earliest the USSR could de.
velop a surface-lo-air system with limited
capability to engage hypersonig glide vehicles.

32. Shipborne systems, Although we have
very little evidence of Soviet programs for
shipborne surface-to-air missfles, we belleve
that the USSR will probably develop and have
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in operation in the fleet n 19591960 & low
altitude defense system (SA-6) with charac-
teristies somewhat similar to those estimated
for the 5A-3 land-based low allitude defense
system. Over waler, its maximum range
would probably be increased to about 20 nm,
Ship storage and handling requirements
would faver Lhe use of solid propellants. Such
a missile could probably be modified to permit
dual purpese use as a surfacé-to-surface mils-
sile as appropriate to naval requirements, We
estimate that a Soviel shipborne missile de-
fense system apainst high altitude, longer
range targets (5A-7) will probably be avail-
able in I8G0-1961, The SA-4 system could
probably accornplish this mission with eertain
modifieations  for - shipboard handling and
storage, and modifications eould also permit
dual purpose employment against surface
tarpets.

Ajr-to-Air § ystems

33, In late 1945 and 1946 the USSR acquired
the results of German cfforts on air-to-air
missile designs. German  scientists in the
USSR advanced certain af these designs and
assisted the Soviet development until about
1948, although even belore that time the So-
viets had a native capability for advanced de-
sign. During the subsequent years, with Ger.
man assistance, they continued development
of air-to-alr missite systems.

4. We know from German returness that in
1952 the USSR had in active development a
radar beam-riding air-to-air mizssile, desig-
nated “ShM" by the Soviets and AA-1 in Lhis
estimate.  Unsurecessful flight tests of this
missile in 1952 necessitated re-design of gey-
eral of the missile control features, and prob-
ably delayed ap operational capahility until
1955-1958. The AA-1 missile i very similar
to the US Sparrow 1, developed in approxi-
malely Lthe same Lime period. It is designed
to operate with a relatively  hiph-powered
radar compatible with a version of the Saviet
all-weather interceplor, FLASHLIGHT. This
system bs estimated to have a maximum head-
on range” of 5 nm., tail approach range af
"THstance bolwean launching alrerafl and taiget
ab Ume of layneh.

21 miles, a CEP of 20 feet, and » T0 pound
HE payload. The beam-rider coneept Iy g
logical first step in the development of an all-
weather attack capability, but inherent mis-
sile maneuvering limitations would probably
have led the Soviet planners to consider such
a system as only an interim solution, to be
supplanted during the period of this estimate
by more versatile systems,

45, Since World War 11, emphasts on research
and development on infrared Within the USSR
and Satellites has indicated that the Soviets
could have a slgnificant infrared capability.
Although the Germans warked on an infra.
red homing head for the Soviets, we have no
further knowledge of the utilization of Infra-
red as A missile puidance technique, How
ever, assuming a normal development pro-
gram, we believe the Soviets probably haqg
Gperational an air-to-air missiie system with
infrared homing puidanee (AA-2) in 1955~
18956, This system copld have 8 maximum
range of 24z n.m. with a CEP of 10 feet and a
25 pound HE payload, but would be limited
Lo a tableone atktack angle of about sixty de-
grees. This missile could be utilized with most
Soviet interceptor types which are NIW opera-
tienal, An infrared mizsile system Is less sus-
ceptible to countermensures and hag zome-
whal greater growth potentizl than a beam-
rider system.  Because of this it will be & high-
Iy Aexible system capable of continuing utility
through the period of this estimate.  Clouds,
rain and fog reduce the effectiveness of infra.
red homing, atlhough sueh conditions seldom
occur above 30,000 feel in the UESH.

36, Soviet missile guidance development work
indicates interest in semi-active tadar hom-
Ing, but there is no frm data that such dewvel-
opment was pursued with respect to air-to-air
missiles.  Considering the Ezreeral fevel of So.
viet ¢fectronic capabilities, and assuming a
normal  development Frogram, we estimate
thal an air-to-air system with semi-active
homing guidance {AA-3) probably will be jn-
troduced inlo service use in 1858, Employ-
ment of such a missile with a version of the
FLASHLIGHT would Provide & maximum
range of § nm. in head-on attack and ghout
3 nm. o tail attack, with g oER of 15 fect.
4 50-pound HE payload could be etmployed.
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This missile system could be improved and
modifled for employment with advanced So-
viet fighters,

37. The USSR will probably develap for opera-
tional use in 1960 a longer range alr-to-air
missile (AA-4) with a 150-pound payload.
Nuclear warheads would increase the kil
probabllities achievable with these missiles
and will be & requirement for effective use of
the missiles under some conditions. However,
HE warheads will be effective In some appli-
catlons. The requirement to safeguard the
pilot of the launching aireraft from nuclear
effects would dictate a range capability of 15-
20 nautical miles in a head-on attack at high
altitudes. A rocket propulsion system meet-
ing this requirement could achieve a range of
% num. under conditions of tall attack: this
wolld likewise be sufficient Lo safeguard the
launching aircraft at high altitude, At low
altitudes, closer approaches could be toler-
ated for both head-on and tail sttack with
nuclear warheads, When first operational,
this missile system could employ semi-active
radar homing of passive infrared homing
guldance, achieving a CEP of about 50 feet,
The basic guidance system probably could be
refined to inelude composite semi-active radar
guidance with passive homing (ECM and/or
infrared). These estimated refinements could
ba in service use by 19630

FACTORS AFFECTING OPERATIOMAL
CAPABILITIES

38. We believe that the USSR is working
toward the extensive integration of air-to-air
and surface-to-alr missiles into its air defense
Fystem. As suitable missile systems and asso-
clated equipment become available in quan-
tity, a large portion of the medium and some
lght anti-aircraft guns will probably be
Phased out of the defsnses of static barpets
in the USSR, Concurrent surface-to-air and

" Pending the operational avallabllity of this lang
range missile, the USSR could have operational
an ungelded alr-fo-alr rocket with a2 nuclasr
warhead which would be lmiled to siincks at
lower altitudes or to Lell attacks at high altitudes.
Bee NIE 11-57, SINQ-SOVIET BLOC ATR DE-
FENSE CAPABILITIES THROUGH MID-1542,
16 July 1857,

alr-lo-air programs will be justified during
much of the perfed of this estimate
because of their complementary relationships,
Throughout the period the Proportion of
surface-te-air missiles In the overall Soviet ajr
defense effort will probably Increase, partle-
ularly as offensive missile systems become an
increasing propertion of the Western threat,

38, Within the next several years, the rapldity
of technological change and the possibility of
rapid obsolescence will increase the economie
risks involved In committing large guantities
of resources to defenslve missile systems. Our
assessment of expanding Soviet industrial
capabilities, however, leads us to conclude that
the USSR will be able to produce and deplay
in gquantity the defensive missile systems
which it can develop for operational use in
the 1958-1966 period. The numbers prodisced
and deployed will be governed by the Soviet
view of the benefits to be gained and the al-
ternative use of the same resources for other
purposes, We believe that, because of jto spe-
clal impartance, the Moscow area will continue
to be the initial recipient of sdvanced defense
systems as they are placed in produetion.

Surface-ta-Air Systems

40 Informetion from recent German re-
turnees indicates thal the USSR was engaed
in at least limited series production of surface-
to-air missiles and systems equipment of the
SA-1 type as early as 1952, At the same time,
in a parallel development program, the So.
viets also produced a number of prototypes of
a gurface-to-air missile which was somewhat
similar in confipuration to the surface-to-alr
missile which appeared in the Moscow Parade
in November 1957 (SA-2). We have evidence
of the deployment of only the SA-1 missile.

41 In addition to the Moscow launching sites
and associated equipment, the USSR has made
& substantial investment in at least four and
possibly mare than six large support facilities
which are spaced along the inner Moscow
ring. The function of these facilities is prob-
ably depot assembly, stordge, malntenance
and recyeling of the Moscow defense missiles,
On one occaslon In late 1955 more than 450
missiles andsor trallers were observed at one
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of these facilitfes. This indicates that a total
of several thousand missiles could be at these
factlitles at one Ume. The avallability of this
number of missiles at support facilities, to-
gether with the fact that repeated ohzerva-
tions have consistently revealed only a small
number of mizsiles on site at any one time,
leads us to conclude that these support facili-
ties play an important and integral role in the
Moscow missile defense system,

42, Muoscow-Lype surface-to-air systems have
not been observed elsewhere in the USSR in
completed form, ¢ven though more than two
years have elapsed since the last site construc-
tion in the vicinity of Moscow. There is evi-
denice that preliminary construetion of & less
extensive but similar system was initiated in
the Leninprad area in 1955, Subsequent ob-
servations of Lhe area by Western attaches
have failed to reveal evidence of the existence
of completed sites in this area, However, the
opporiunities for observation have been
limited. If site construction at Leningrad had
progressed at a priority and pace approximat-
Ing that observed st Moscow, the ground in.
stallations should have been campleted hy
carly 18957, We believe, therelore, that the
USSR may have altered an earlier intent re-
garding Leningrad, and that the surface-to-
air missile defenses of this area probably will
employ a system with greater flexibility and
less cost than that at Moscow,

43. Considering the above, we believe that the
dense and costly Mossow missile defenze sys-
tem was a special case, dictated by the im-

portance and priority of that area to the'

USSR, The 7,000-8,000 square mile area de.
Tended by the Moscow surface-to-air missile
syslem contains not only the eenter of Sovist
administrative and political contral and a

large sclentific research and deslgn bureay
complax, but also an Industrlal Concentration
which accounts for almost one-fifth of Sowiet
gross industrial production. While these fae-
tors justified the unfque expenditure of e
sources and effort applied to the Moscow area
defense system, we believe that this s unlikely
to be the case in other areas,

Ajr-fo-Air Systoms

44, We have no direct evidence pof series pro-
duction of Soviet air-to-air miselles, We esti-
mate, however, that the difficult manufactur-
Ing problems related to the small size of these
missiles and the specialized compaonents re-
quired would not prevent the USSR from
achieving quantity produetion. The USSR
has and contlnues to produce substantial
nuinbers of fighter aireraft, aivborne intercept
radars, and asscciated eafly warning and
ground control intercept systems which, when
taken together, represent the major portion
of the industrial effort required for the oper-
ational employment of air-to-air systems, We
estimate that the USSR, having made this in-
vestment, is concurrently improving the effec-
Uveness of its fighter force with air-to-air
missiies,

4%. Generally, there are na significant factors
which would lmit or materially delay this
program. Relatively few modifications are
necessary Lo equip presently operational Se-
viet alreraft with zir-to-air missijes, Euxlisting
facilities at Soviet airfields should be adequate
for missile handling and checkout, except for
a passible need for humidity-controlled missile
storage areas to protect guidance components,
Special training required for air and ground
crews could be accomplished as part of normal
training programs.
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SOVIET REQUIREMENTS

46. During the period of this estimate, tha
USSR will have requirements for air-to-sue.
face missile systems to reduce bomber attri.
tion and increase the probability of successtul
air attack against targets with heavy local
defenses. In establishing requirements for
alr-to-surface missile systems during the
perlod of this estimate, Soviet military plan-
ners would need to consider foreseeable im-
provements in Western land and shipborne
air defense systems, They would probably
assess Western air defenses about as follows:
—From 1958 on, capabilitics of Western
surface-to-air guided missiles will be grad-
ually improved from present ranges of 25.
85 nm. and altitudes of up to about 50,000
feet. Land and shipborne interceptor air-
craft will be armed with air-to-ajr Euided
missiles and unguided rockets {including
some armed with nuclear warheads) which
will be continuously modified and Improved,
—In addition, by 1961 and throughout the
remainder of the period of the estimate,
Western land-based surface-to-alr guided
missiles will haye ranges up Lo 200 nm.
and possibly greater, The range of Western
shipborne surface-to-air guided missiles will
inerease to about 100 nm,

—From 1958 throughout the period of the

estimate, Sowiet planners- would considep
Ehat they would face inereaslngly effective
early warning radar and semi-automatio
GCI equipments,

47. Faced with these defensive capabilities,
Soviet planners would probably have antici-
Pated the following requirements during the
Period of this estimate:
— & eurrent requirement, probably contin-
uing through 1866, for ap air-to-surface
missile system of about 50 nautical miles
fange for use against shipping, naval task
forees, and land tarpeots,
~—From 1958 through 1966 a requirement
for an air-to-surface missile system for use

against both naval and land targets with
a range of at least 100 n.m,

— A requlrement for some mizsiles of both
the above types to be modified &5 antl-radar
missiles,

— Improvements to both basie missile 5Y¥5-
tems, in the nature of improved oper
ational characteristics rather than in-
creased ranges,

— An airlaunched decoy to simulate me.
diurm or heavy bombers,

DEVELOPMENT CAPABILITIES AND
PROGRAMS ®

48. In 1947, the USSR began development of
an alr-to-surface guided missile {AS-1) which
we now believe was operational in Soviet me.
dium bomber units in 1956-1957 The guid-
ance syslem, which was developed with the
assistance of Georman designers and desig-
nated as "Komet," employs beam-rjdi.ng for
the first part of the trajectory and semi-nctive
radar homing for terminal guidance, The

fpeed of the missile is about 8 Mach and it ™~

has a maximum range from the launching
alreraft of about 55 n.m, Employrnent of this
missile system requires that the laenching air-
eraft be at altitudes of 10,000 to 20,000 feet,
The missile then fies at a fAat angle approach.
It is estimated to carry a 3,000 pound nuclear
or possibly HE payload and to attain a CEP
of about 150 feet against ships at ses or other
similarly well-defined radar targets,

49, We have estimated that the USSR alsg
has a requirement for a general purpose 55
n.m. air-to-surface missile that would not re-
quire such well-defined targets and could be
employed against & wider variety of targets,
including those on land. Although there is
ne evidence to so indicate, we heliove it well
within Soviet capabilities to haye modified the
above missile system by substilution of a
*For detalled Information ap Baviet ale-to-sur-
face mizsile tast Programs, gee Annex B {Hmited
distribution under separate Laver) .
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radar-track/radio command guidance system
attalnlng & CEP of 1,500 fest,

50, We estimate that the USSR will develop a
supersonie alr-lo-surface missile system (AS-
2), with a range of at least 100 num. and with
jmproved propulsion and guidance systems,
Such & system could become available to So-
viet bomber units during the 19601961
period, For wse against general land tarpets,
this missile could employ any one of several
guldance systems, including radar or inertial
types, and could probably achieve CEPs of
one-half to two nm. depending upon the sys-
termn chosen and the type of target attacked.
Modification of this missile by the addition of
terminal homing. guidamce would make it
more effective apainst welldefined tarpets
such as ships, and would result in greater
ACCUTACIEs,

51. Equipping of the two preceding air-to-sur-
fage missiles with guidance systoms capable
of homing on radiating radar transmitters is
believed to be within Soviet capabilities. De-
velopment of & special type of passive seeker
will be the only major development necessary
to fulfill this requirement. We estimate that
guidance systems of this nature could be avail-
able In 1958, although there is no evidence to
support this development.

53. Although we have no evidence, we esti-
mate, on the basiz of operational desirability

and technical feasibility, that the USSR is

probably developing and may now have opera-
tional an ale-launched decoy to simulate me-
dium or heavy bombers. Such a decoy could
confuse, saturate, or otherwise degrade West-
ern air defense capabilities. This system
could use passive radar corner reflectors andy
oF aclive echo simulzators (beacon) with a
minimum guldance system pre-set to a pro-
grammed fighl pattern. Internal stowage of

decays 15 required in order to preserve the per-
formance capabilities of the carrler alreraft,
It 15 therefore desirable that the size of the
decoys be minimized to permit stowage of as
many as possible. The decoy would probably
be propelled by a turbojet engine which would
permil the decoy to sitnulate alreraft perform-
ance. Improvements to this system will be
required to maintaln its compatibility with
advanced bomber developments,

FACTORS AFFECTING OPERATIONAL
CAPABILITIES

53, We believe that the 55 n.m. subsonic aie-
to-surface missile is now in serles production.
However, we hiave no direct evidence regarding
the Soviet facilities engaged in this produc-
tion, The problems of producing this missile
are similar Lo those encountered in the pro-
duction of aircraft. Because of the limited
number of missiles carrled per asircraft, and
the somewhat limited operational requirement
for its employment, production of the overall
quantity required by the USSR should not
Impose serious economic problems,

54, The USSR has produced and iz eontinuing ™
to produce considerable numbers of BADGER
jet medium bombers, which we estimate are
the primary carrviers for the AS-1, although
larger afreraft could also be modified as mis-
sile carriers, -We belleve the missile is small
enoygh 2o that two eam be carried externally
on one BADGER. Production of the aireraft
and associated navigation and electronic
equipment represent the major portion of the
investment reguired in establishing this mis-
sile system. This investment has been made,
We do not believe that the necessary modifi-
cations would zeriously hinder the establish-
ment of a significant operational capability
with missile equipped aircraft.
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. SURFACE-TD-SURFA(T:E MISSILE SYSTEMS

SOVIET REQUIREMENTS

85. During the period of thiz estimate Lhe
USSR will have requirements for surface-to-
surface missiles to provide nuclear and non-
nuclear fire support for growrd forces, for de-
fense of naval surface forces, for Tulfilling
naval offensive missions, and for long ra
nuclear bombardment of targets of a strategic
nature. Specific requirements for surface-to-
surface missiles will vary fromm very short
range wmissile systems capable of abtacking
pinpoint targets to missile systems capable of
attacking all major land targets located in
Horth America, Soviet Planners probably
consider that these missile gystems should be
programmed initizlly to supplement and even-
tually to replace tg a varying degree other
delivery systems. Decisions tg develop par-
ticular missile systems to the point of infro-
duetion into operational units would be taken
In the light of & vatiety of factors, including
the relative priority of the development effort
within the missile progratm, the cost and effee.
tveness of the system in relation to other
available weapon systems, the availability of
apprapriate warhead materials, efo,

6. Grouwnd-laxnched spitems. We  believe
that in preparing their requirements for oper-
ational missile systems, Soviet planners would
have consldered systems in the following gen-
eral categories:
— Close support systems with high mobility
and simple but extremely accwrate guid-
ance, capable of attacking hard targats and
enemy strong polols on the battlefisld at
ranges from & few thousand yards to about
15 n.m,
— Systems with ranges from 25 to 700 m.im,
capable of suppotrting major ground force
elements (up to and including the Soviet
“front"} at distapces corresponding to the
depth of operations envisaged in Soviet
ground operational doctrine, and of attack-
ing deep targels such as air bases and in-
dustrial centers.

— A system with maximum range of 1,000
to 1,600 n.m., capable of delivering nuelear
Payloads on distant targets In FEurasis and
its periphery {rom launching sites within
the Sinc-Soviet Bloe,

~— A system with a maximum range of 5,000
to 6,000 n.um., capable of delivering nuslear
Payloads on all tarpgets in the continental
Us from launching sites wall within the
USSR, .

57. SBoviet planners would desire that to Lhe
maximum extent practicable, suck systems
have warhead effects and accuracies compati-
ble with the missions to be accomplished, have
high resistance to electronle countermeasures,
that onee launched they be independent of
guidance and control from the Eround, and
that they be highly mobile. The Soviets may
also have a requirement for crulse-type,
ground-launched decoys fer use in conjune-
tion with long-range attack by manned
bambers.

58, Naval-launched systems. The USSR will _
Probably require a submarine-launched s
slle system of about 1,000 pm, range to attack
land targets within Western-controlled areas,
Soviet requirements for surface-to-surface
missiles to be employed by surface vessels can
be met to 2 large extent by the dual-purpose
surface-to-alr/surface-to-surfans Eystems de-
scribed  earlier, However, Soviet planners
probably also have requirements for anti-
submarine missiles capable of employing nu-
clear warheads,

FACTORS AFFECTIMNG DEVELO PMENT
CAPABILITIES

58, The exploitation of German personnel and
equipment in the early post-war period, to-
gether with paratlel and subzequent nakive
efforts, enabled the USSR Lo make significant
progress in the development of ballistic mis-
siles of short and medivm ranges. In gddition
to the 25. and 35-ton thrust rocket motors
which were avallable before 1949, we estimate
that & motor with a nominal 100-ton thrust
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was successfully developed and available in
1953. We also believe the USSR has high
capabilitles for development of guldance sys-
tems, warheads and alrframes for ballistie
missiles,

B0. There Is evidence that the Soviet ballistie
missile effort has been well conceived and that
programs have progressed step-by-step, mak-
ing maximum use of proven-and reliable com-
penents. Miniaturizetion or extreme reflne-
ment of components probably has not been
emphasized in Soviet mizsils development,
but, rather, reliability and simplicity have
been the objectives. The mobility evidenced
by missiles displayed in the Moseow Parade
of November 1957 is apparently a basic con-
sideration in Soviet surface-to-surface missile
systems under development. Even ICBMs
may o a certain extent be raj] mobile; al-
though previously prepared sites would be re-
quired, some of these would have enly a minj-
mum of fixed equipment.

61, The surface-to-surface pProgram has prob-
ably developed around a limited number of
basic missiles and has, in logical progression,
extended Soviet missile capabilities from those
of the V-2 toward an ICEM operational capa-
hility, Threughout the 19581066 pericd, ad-
vances in nueclear, puidance and propellant
technology will ke incorporated in subsequent
generations of missiles, Tn some CESEE, im-
provements will be scheduled into subsequent
production without a basic model change, We

believe that toward the end of thé period,

solid or storable liguid propellants will prob-
ably be used in most, if not all, Soviet surface-
to-surface missiles. - These propellants  jme.
Prove reaction time, lend simplicity, and re-
duce operational problems normally asseci.
ated wilth non-storable Ugquid propellants,

62. Although the USSR will continue to de-
velop components to improve accuracy, and to
decrease missile size and weight, such develgp.
ments probably will not be incorporated until
they result in significant improvements in
missile performance, In al] surface-to-surface
rissile systems, especially  mobile systems,
Accuracy is dependent to a considerable ex-
tent on the degree to which launching site
and target locations are determinable.  In-

63. Reduction In size and welght of warheags
with ihcreased yields will follow from im-
proved nuclear technology. It s reasonable
to believe that at least the earller, shorter
range missiles were developed for HE war-
heads and that as nuclear weapon stockpiles

ance with Soviet military policy ang de-
pendent upon nuclear stockpiles, mizsile g
curacy, character of the target and results
desired. We estimate that for missiles witly
ranges of 109 n.m. and over, nuclear warheads
will be emplayed, although we do not exclude
the possibility of Ow use with 700 mile
missiles,

GROUND.LAUNCHED SYSTEMS

Development Capabilities and Programs®

B4 Very short range miissiles Cnn.sidering

general Soviet progress in the missile figld,
we believe that for seversl years the USSR
has had the capability of making close sup-
port missiles available tn ground force units,
Such missiles could Include: (a) a single
stage. missile with a range of aboul 5,000 ta
G000 yards, eapable of delivering a 20-4p
pound shaped HE charge against tanks gr
other hard targets with g CEFP of about two
feet, employing wire link command guldance;
(b} a missile capable of delivering o Soo
pound paylead to ranges on the order of 10,000
to 30,000 yards which could with a forward
ohserver/controller obtain an Bocuracy ef 15-
30 feet, employing radia command puidanes.
Despite the lack of evidence, we estimate that
the first of these missiles probably has heen

"For detalled Information on Boviet pround-
launched ballistle missile Last Programs, prined-
polly ut the Kapustin yar test range north of
the Casplan Sen, soe Annex B (Hemited distribu-
tHen under separate coverh. e L
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developed and 1s now operational; Soviet de-
velopment of the second mlssile remains a

possibility,

65. 100 n.n. ballistic missile. Until the Soviet
display on 7 November 1957 in Moscow, direct
intelligence on a short range ballistie missile
was very limited. However, analysis of the
phatography of that display confirms the ex-
istence of a missile (55-1) of about 100 n.m.
maximum range. The high degree of mo-
bility, as evidenced by the tracked vehicle, in-
dicates & weapon system which ls self-sustain.
ing and ready for almoest imamediate Opera-
tional use. As such, it would be necessary
that the weapon be transported in a fueled,
operationally ready condition.

G6. We estimate that the 55-1 was first oper-
ational in 1934, A solid propellant system,
although operationally preferable, probably
would net have been available for the first
generation missile, The present version, how-
ever, may be either liquid or salid propelied,
We believe that in 1954 the missile could have
employed a radar track-radio command guid-
ance system, possibly with some Inertial com-
ponents, and that an accuracy of about 1,200
feet under average operational conditions
could have been achieved if a terminal cor-
rection system were used. Considering nor-
mal development in guidance technology, we
believe that this missile probably now em-
ploys, or spon will emplay, an all-inertial guid-
ance system.  Although net materially im-
proving the aceuracy of a missile of this rela-
Uvely short range, an inertial guidance sys-
tem would require less ground support envi-
ronment, improve the operational fexibility
of the system, and overcome jts vulnerability
to clectronic countermeasures. We estimate
this missile to be capable of carrying a 1,500
pound payload 1o ranges of abaut 100 nm.
with a CEP of about 1,200 feet.

7. 200 nam. ballistic missile. A mizsile in Lhe
200 nom. maximum range class (53-2) was
developed, probably as a lopical aulgrowth of
the German V-2, and became operational not
later than 1954, There is some evidence that
it may have becn aperational as early as 1952,
This mizsile could employ 2 25 ton thrust
liquid propellant motor and be capable of de-

livering a 2,000 pound payload. We estimgte
this mizsile to have been Initially developed
with & radar track-radla command inertial
guidance system having an initial CEP of
about one to two nom, with subsequent sys.
tem improvements resulting in & CEP of about
¥ to ¥ num. by 1958, In 19581960, we estj-
mate that this missile could employ an =l-
inerbial guidance system with approximately
¥ to 3 n.m. CEP.

68. 350 n.m. ballistic missile. [

) information have estab-
lished the exjstence of a missile of about 350
nm. maximum range. We believe Lhe migsile
system (35-3) became operational [n 1954, It
could employ 5 35 ton thrust liguid propellant
mator and be capable of delivering a payload
up Lo 5,000-5,000 pounds. While we believe
Lhat this missile was initially developed with
an HE warhead, we estimate that it could
also cirrently be equipped with nuclear or CW
warheads. We beliove that in 1954 this missile
probably emplayed a radsr track-radio com.
mand/inertial guldance system and had a
CEP of about ene to two nm. with a subsge-
quent improvement in CEP to about 1 to one
nam. in 1958 Belween 1958 and 1960, the —
USSR will probably be able to utilize an all-
inertial guidance system with comparable
ACCUTACY.

69. 700 nom. ballistic missile. The exjstence
af 2 700 nm. maximum range missile (58-4)
is also clearly established [

- The Soviets are engaged in
an extensive program on such a missile; fir-
ings have averaged about Lwo per month since
mid-1955. [ .

J testing has been conducted for a
variety of purposes and may, in several fir-
ings, indicate ICBM component testing. C_

1 We estimate that the S5-4
was initially operational ln 1956, and that it
is now capable of delivering payloads weigh-
ing up to 5,000-6,000 pounds with & CEF of
one Lo two nom. at maximum range. Although
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we believe the missile was inltially developed
with a radar track-radio command/inertial
puldance system, it iz probable that between
1958 and 1960 an all-inertial system could e
developed and empleyed in subsequent madi-
fcalions, giving approximately the same CEP
but with improved operational Mexibillty and
increased mobility,

0. On 7 November 1957, severa] large mis-
siles, ahout &8 feet leng and about five feet in
diameter, wepe displayed in the Moscow
parade. Intensive engineering analysis of
plhotographs of these missiles indicates & pas-
sible range of either 350 or 700 n.m., depend-
ing upon the payload welight, Althouph there
iz olher evidence of missiles of both ranges,
H is not possible to associate definitely either
the 535-3 or the 234 with the large missile
dizsplayed in Mascow,

T 1000 mom, ballistie misgile,  Analysis [

3 indi-
cites about a dozen firings to 2 range of ap-
proximately 1000 nom. over the past year. A
surface-te-surface missile of about 1100 n.m,
range would bring within range of missiles
launched from within the Sino-Boviet Blog all
bult a few critical peripheral targels. The
USSR probably will have a missile {§5-5) of
Lhis range operaticnal in 1958, Thiz data 5
predicated on the belief that this missile iz a
relatively simple madification of the 700 rm,
missile, mcluding, for exafmple, reduction i
payload weight or possibly changes in propel-
lant or tankapge. FPayload weight could be up
ba 3000 pounds.  Reduetion in paylead woulg
be compatible with improving Soviet nueclear
warhead technolopy, Essentially the same
Euidance systerm as the S84 would be used,
prabably achicving a CEP of about wo nm.
ALmaimum range.  Belween 1058 and 1060
A all-inertinl puidance system could become
available for use.  While we have estimated
Eomiansile syalem Bat is csseniially a modilied
55-1, wr cainot discount the prssibility that
the vebicles fired to about L0 nan. range
fepresent the inilial lesting of & new missile
S¥slein o that they were dual PUTpOse besls
Which included component testing for 10BM
Or earlh satollile vehicles,

T3 Ib b5 pessible that the USSR wi) develop
during the period of this estimate an interme.
diate range ballistle missile system with 4
maxlmum range of at least 1,600 n.m., capa-
ble of being launched from Soviet terpi

against virtually all peripheral targets, Ten-
lative Sowiet interest in such 4 system wag
indicated as early as 1948, but there has bisen
no further evidence af developmental wark or
test fiving activities to this range. Consider.
ing Lhe target coverage achievable with 7qq
and L10 nm. missiles, and the availability
of other delivery systems for coverage of mare
distant peripheral largets, we believe that a
norireal 1,600 mile missile §s probably viewed
by Soviet planners as having a falrly 1gw pri-
urily at the present time, They might there-
tore have deferred development effort ynyip
later in the period of this estimate, when they
would expect sophisticated guidance, solid or
slorable liquid propellants, and improved mo-
bility Lo be available, In any case, the injtia-
tion of lest firings would probably precede
first cperational capability by about Ly years.

13, Intercontinental ballistia missile (TCHNM ),
There is firm evidencs C
2 that test ICEMs were launched Lo
approvimately 3,500 nm, on k1] January, 29 - -
March, 4 April and 24 May 1958; there iz less
conclusive evidence that g test ICBM/ESV
Was alwy launched sometime jn August 1957
and on Y Seplember 1957, In addition, threp
Govlel earth satellite vehicles haye been
Placed 1 orbit {4 October 1957, 3 Movember
P27 and 15 May 1958) with what we estimate
Lo bave been basie ICBM hardware, caleuia-
Lions based on the earty satellite orbits indj.
cily that they were launched somewhers in
Whe vicinily of the Ara) Sea, Analysis of the
dEriation facilities in (his ared, inelud.
fhlings of unigque railrgad cars, tends
prtpoint the Tyurze Tam apes &5 the range-
s for e faunchings, €
1 indicates thar the ranpe
Lerminal is m Lhe vicinity of the Kamehatks
Proimsula. Thus, the Suviets appaar Lo have
devcioped, in addition tg Kapustin Yar, an
enbrely new Lest range of abogt 1,500 num,
levgth far launching larger missiles, IGY sal-
cllites, and ather Space vehjeles, Although
LO0F . is o shorter Fange than that uitl-
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mately deslred for ICBM testing, a study of
Soviet population densities In relation ta pros-
sible launch sites and boaster impact aress in-
dicates this range to be about as long as feasl-
ble for land instrumentation. The range
could be almest doubled by using shipborne
Instrumentation,

T4. There is no direet information on the con-
figuration of the Soviet ICEM. There hasg
been no conclusive Intelligence regarding
ICBM component testing, but numerous So.
viet statements indleate a positive relation-
ship between ICBM and satellite launching
vehicles and proven military hardware, The
large size of the last stage of Soviel satellite
rockets, as determined by photography 3® in.
dicates that the ICEM and the Saviat satellite

launching vehicles are probably two stage ve-

hicles, although we cannot yet eliminate the
possibility that the launching vehicles may
be one and one-half stages or employ parallel
staging.

T3. The Scviet ICEM test firing program, asg
indicated by the number of ICBM test vehicles
launched to date, has not proceeded as rap-
idly as implied In our estimate ar December
1957."  Based on knowledge of the Soviet
state-of-the-art and thelr alrezdy demon-
strated capability in test launchings, we now
estimate that the USSR will probably have a
first operational capability with ten prototype
ICEMs some time during the calendar year
1959. When [t first becomes operational, the
system will probably have a reliabllity of
about 50 percent, a maximum range of ap-
proximately 5500 nm. and a CEP of about
5 n.m. The possibility should not he dispe
garded that the Soviets may establish In the

" These measurcments (Sputnik T —roughly 54
Teet excluding the Instrumented satelllts: Sput-
nik II — roughly 75 feet [ncluding the 10 foot sat-
ellite; and Sputnlk ITI — tentatively determined
&5 ahout B5 feet excluding the satellite), defi-
nitely Indlcate that thess are not third atages,
The variatlons in length, 11 earrict, Indleate that
Lhe last stage 1s not the same In all these cases,
Avallable measurements suggest that the carrer
rockel approxdmates the size of o 100 nm, pais-
sile, although measursment inacouracies are too
great to permit positive Identifeation.

" SHIE 11-10-57, The Soviet ICHM Program, 10 De-
ceimber 1957,

latter part of 1958 an ICBM capabllity with
missiles of eomparatively unproven accurany
and rellability.

T6. Avallable evidence Is inconclusive a3 to
the designed payload-carrying capacity of the
Soviet ICEM, which we have previously esti.
mated as about 2,000 pounds. Recent evi-
dence and re-analysis may indicate that the
USSR iz developing an ICBM with & 5,000
pound payload. Serious logistical and opers-
tional problems are assoclated with milssiles
of the sizes necessary ta deliver 2,000 or 5,000
pounds to & range of 5,500 n.m.; these prob-
lems would be greater In the case of the
heavier payload, In the light of this consid-
eration, we estimate that the Soviet ICEM is
designed to carry a nuclear payload of about
2,000 pounds, although there is a possibility
that it 1s designed to carry about 5000
pounds, '

TT. A rvadar track-radio command/inertial
Euidance system will probably be employed
in the first generation ICBM system. We be-
ligve that by the early 1960's reliability will be
considerably improved. Refinements Intro-

- dueed into the original guidance system could

result in CEP improvement to about thres nom,
at the beginning of the 1962-1966 time perlod,
and further improvement to about twa
n.m. later in the perlod. Between 1960 and
1963, Boviet puidance technology will proba-
bly have advanced to the point where an all-
inertial system will be available for use in the
ICBM, Reliability, operational simplicity,
and the requirement for less complex ground
support will probably override the slightly da-
graded accuracy, which we estimate at 3.5
n.m. CEP,

T8, Cruise-fype mnissilas, Considering  the
meager evidenoe on the development of eruise-
type missiles and the success of the Soviet
ballistic missile program, we estimats that at
present the USSR has no active surface-to-
surface cruise-type missile develapment for
ground-launching, We do, however, believe
thai it has such & propram for naval purposes
(see Naval Launched Systems, betow).

T The Soviets are capeble of develaping a
erulse-type decoy of about 5,000 nm, range
should they so desire. Such g decoy would
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probably have only very minimal puidance
and no appreclable payload capabilily, and
therefore would have Iittle or no effectivencss
£5 & weapons delivery system. We believe
that the USSR will not consider such decoy
sufflciently important to warrant its develop-
ment.

Factors Affecting Dperulional Capabilifies

80. We belleve that the USSR has the capa-
bility to produce in quantity & wide variety
of ballistie missiles, including the ICBM. The
USSR possesses the skills, facilities and L0
nomic resources required to carry out 3 sise-
able program of ballistic missile production
and deployment throughout the petiod of this
estimate. Newly acquired evidence indicates
that the USSR may possess considerably more
expericnee in the actual production of bal-
listic missiles than we have estimated previ-
ously. We now believe that the USSRE may
have Initlated series production of g short
range surface-to-surface ballistic milssile 5ys-
tem as early as 195],

81. In view of our estimate of Soviet over-all
production capabilities, the principal faetor
affecting the scope and character of the Saviet
ballistic missile production and deployment
program through 1966 will be the nature and
timing of decisions made by Soviet planners,
The USSR must make basic decisions concern-
ing the gize of the operational capability which
it considers necessary to have in being at given
times and the investment which it is pre-
pared o make in initial production and
deployment of missile systems and equipment
replacement with more advanced types. These
decisions will have o be modified in the Tuture
a5 a result of progress in the development of
newer missile systems, as well as changing in-
ternatienal and internal conditions, We be-
lieve the USSR has already decided to achieve
a sizeable ICEM operational capability at the
earliest date praclicable. Other ballistic mis-
sile systems, some of which the USSR may
judge to be of less critical importance, may
not be produced in large quantities becauss
of the costs involved and the rapidity of obso-
lescence.  We lack information on the Con=

cepts which govern Soviet declsions on the
production and deployment of ballistic missile
systems, and on the tming of these decistons,
Therefore, we are able to estimate Soviet in-
tentions only in general terms, and must
select from among several f{easible Programs
those which appear to be mest favorable from
the Saviet point of view, particularly in the
case of the ICHBM,

82, 100 to 350 n.m. systems. We have no di-
rect intelligence on any Soviet facilities pro-
ducing the 100 nam. ballistic missiles displayed
at the Moscow Parade on 7 November 1957,
although the USSR is capable of Producing
such missiles in quantity. Observations of
these missiles at the parade itself reveal a
probable Soviet philesophy to adapt to Euided
mizsile use, wherever possible, equipment
which i3 already available. The tracked mis-
sile carriers were adaptations of existing
equipment also used with more conventional
armaments.  This adaptation minimizes the
number of new design, production, and main.
lenance problems which must be solved,
thereby facilitating production and deploy-
ment of the missile system,

B3, As a result of recently acquired Informa-

tlon which sheds new light on older evidence, - -

we now believe that in 1951 the USSR con.
verted the former Dnepropetrovsk Automo-
tive Flant to the preduction of modified V-2
type (200 n.m.) ballistle missiles, with suhse-
quent partizl conversion to tractor production
starling in 1953, Such missila production in
1558 would be several years earlier than pre-
viously estimated. Although we have no di-
rect evidence, we belleve that the Dneprope-
trovsk facilily is currently producing the 200
n.m. 55-2 missile, or perhaps longer range
missiles. These missiles, or their components,
could probably be produced without drastic
changes in the production processes formerly
emploved on  modified V-2 type missiles,
While a large portion of the facility has been
allocated to tractor production, we believe
that missile production is continuing and that
an expansion in production rates may now be
Planned. There is evidence that the plant has
been undergoing an expansion and iz cur-
rently operating on a multi-shift basis,
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£4. We cstimate that the USSR now possesses
an extensive short range ballistle missile pro-
duction capaclty and trained labor force in
reserve, possibly at a number of facilities, and
that the USSR is capable of mass producing
the 200 nm. and 350 n.m. bailistic missile
systems if it chooses. Furthermore, we be-
lieve that the USSR has military manpower
with experience and training in’ the use of
short range bailistic misslles, and has had
sufficient time to train operational units to a
high degree of proficlency In the employment
of Lhe newer systems which could now be
operational.

85. We have no information on the disposi-
tlon of the short range ballistic missiles we
believe have been produced. Some of these
missiles almost certainly have been expended
in training troops, and to some extent, others
may iave been modified to incorporate more
advanced components, HNumerous reports
have been reccived from various sources re-
garding deployment of ballistic misslles In the
Satellite countries, However, reliable obsery-
ers who has investigated these areas report
that na guided missiles or supporting facilities
have been identified. Short range missile sys-
tems are designed for mobile operations, and
cowld be deployed rapidly into Satellite or
ather forward areas.

86. 700 and 17100 nom. missiles. We estimate
that the USSR probably now possesses opera-
tional Y00 nom. 535-4 ballistie missiles, al-
though on the basis of available intelligencs,
we cannot judge the present seale of produc-
tion or the number of eperational units =o
equipped.  Froduction, operational troop
training, logistics and deployment asscciated
with these mizsile systems would be facilitated
by proven methods previously developed for
the shorter range ballistic missiles. We have
no evidence on which to base a judpment of
the scale of Boviet production or deployment
of the 1,100 n.um. 55-5 ballistic missile sys-
tem, If, as we have estimated, thiz missile
systemn is a modification of the 700 num. sys-
tem, the USSR probably would [ace no serious
problems in its producticn and deployment.

87. ICBM. We do not know what production
facilitics are now devoted to the Soviet TCBM

program, nor have we any direct evidence re-
garding Soviet preparations to produce ICBMs
and systems equipment In quantity, We do
know, however, that the TSSH postesses a
highly developed industrial base which in.
cludes all the skills and facilities necessary
for quantiity production of successfully devel-
oped inlssile systems, Furthermore, as indi-
cated above, we estimate that the USSR has
& background of valuable experlence in the
production, logistic and training aspects of
ballistle missile systems acquired as early as
1951-1853. The centralized planning of the
Soviet economy will permit the USSR to
marshsl economic resources very rapidly for
the quantity production of ICEMs and sys-
tems equipment,

£3. The USSR will determine the peak pro-
duction rate for ICBMs on the basis of Soviet
planners” judgments, primarily with respect
to Soviet requirements for various numbers of
missiles at selected points in time, These re-
guirements will include not only the produe-
tion of ICBM:s but also econstruction of
launching facilities, production and Installa.
tien of equipment, training of troops, and es-
tablishment of logistic lines.

E9, There are indications that mobility is a -~

consideration in the Soviet ICEM systems,
Mobility as applied to [CBM systems would
comprize rail transport to previcusly prepared
sites, some of which would have only & mini-
mum of fixed equipment. We believe that
planning for deployment was carried out con-
currently with the preliminary and detailed
design of the ICBM and associsted ground
equipment; hardware concepts could have
been sufficlently firm in 1956 to permit the
USER to make basie decisions regarding pro-
jected ICEM deployment, Such decisions in-
clude the location of operational launch
points, general operational econcepts, and
logistics, AL that time many elements of
such a launch system could have been de-
termined, and the implementation of such a
program could have been initiated. We con-
clude that the USSR will have had ample time
to complete the preparation of launching
facilities needed for deployment.
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90. The economic resources required for & rail
system would come princlpally from the heavy
machinery sector of the Soviet economy., We
belleve that this sector is capable of sustain-
Ing & program of this magnitude and charae-
ter with only minor delays in the over-all
heavy machinery lnvestinent Program,

81 A Soviet ICBM production and deploy-
ment program of Lhe SCope necessary Lo
achieve an  operational capability rapidly
would require the highest arder of planning
and accomplishment, Considering the_vari-
ous factors discussed above, we estimate that
the USSR has the technical and industrial
capability to  produce ICBMs, complete
launching facilities, and train operational
units at a rate suficient to have an Opera-
tional capability with 100 ICBMs 2 about one
year after its first operational capability date
(L.e. sometime in 1960}, and with 500 ICBMsg 2
two or at most three years after first opera-
tional capability date {ie. sometime in 1961,
or at the latest 1962), This implies that the
USSR could achieve an operational capability
with ten or more, but less than 00 ICEMs
at the end of 1959, depending upon when dur-
ing the calendar year & first operational capa-
bility iz achieved.

MAVAL-LAUNCHED SYSTEMS

92. We heliove that the Soviet navy is moving
toward achieving a mmissite-equipped striking
force with emphasis on the submarine, Al-
though existing information is"meager as to
the types of missile systems involved and the
extent of their development, it does supgest
that naval-taunched missile Programs were
initiated in about 1954, We do not, however,
believe thal the Soviets have a major capa-
bility with submarine-launched missibes 2t the
present time.

Special Problems Affecting Maval-
Launched Missile Capabilities

83. Launching and handling problems are
prime considerations in shiphoard missile
systems. Depending on the desired missile
performance, it may be possible Lo design ays-
tems compatible with existing ships or it may

be necessaty to embark an a bullding pre.
gram to provide m ship whish will ACC0mmG.
date the missile, A short range crulse-t
missile is readily adapted to launching from
exlsting Soviet ships. Such s missile eould
be accommodated in a surface ship of de.
stroyer slze or larper, as well as In tank-type
external stowage on a conventional subma.
rine. Required alterations to the lg

vessel would include provision for stowage of
the missile, mizsila fizel, warhead and assoel-
ated checkout equipment, and Installation of
guidance equipment and launcher. Thig
would pecessitate removal of some original
equipment or weaponsg for weight and stability
compensation. In order to provide storage
and launching facilities for cruise-type mis-
siles with ranges of ahoist 1,000 n.m., the alter.
ations required to existing submarines wauld
be extensive if not impracticable in large sub-
marines and prohibitive in smaller 0nes,
Adaptability of destroyer types for employ-
ment of 4 missile with sueh g range is mar-
ginal. For eruisers, the problem of installing
LODD nm. cruise-type missiles would be little
more difficult than the installation of shorter.
range cruise-lype missiles,

4. To accommodate ballistic missiles in the -
1000 num. range calegory, alteration of exist
ing submarines is impracticable, The missile
configuration would be a determining factar
int the size of the boat. A considerably larger
submarine is indicated, regardless of the num-

“bers of weapons bo be carried, We believe that

submarines speclally designed to employ bal-
listic missiles will be nuclear-powered for in-
creased radius of operation, endurance and
concealment. Because of the inherent Com-
pactness of a submarine, it is considerad al-
most impracticable to use liquid rocket fuels
which require on-board manufacture or
transfer,

5. Bhip-launched surface-to-surface missilos
have & more severe accuracy problem than do
those launched from the ground, The princi-

“These numbers of ICBMs ars selected arbitearily
In order W peovide swme Mmeasure of the Soviet
capaciiy to produce and deploy ICHM:; thay dao
nof represent am o estimobe of probabla Bovlet
requirements or stockplle,
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pal diffcully 15 In determining the position of
the ship or submaring in relation Lo the target,
At present, with varying degrees of precision,
the Soviets could determine launch position
by celestial navigational methods or fixes on
known landmarks {including radio transmit-
ters). Fulure solutions to the guidance prob-
lem which would provide better concealrment
for submarines would involve inertial naviga-
tion systems and the development of an ac-
eurate knowledge of sea bottom configurations
as well as gravimetile and magnetic anom-
alies. The increased Soviet interest in ocea-
nographic survey, including equipping of a
submarine for this purpose, indieates a Soviet
intention to acquire these data,

6. For cruise-type roissiles, which must be
guided all the way to the target, practicsl
guidance range is limited to about 200 n.m.
when either a radar track-radio command ar
a hyperbolic system ls used. In the Jatter case,
either transmitting buoys or other ships must
be aceurately positioned for puidance, In both
situations, & missile can be Jaunched at con-
siderably preater distances and then passed
to the control of down-range guidance sta-
tions, provided such stations are no more than
200 nm. from the target. Considering both
Soviet technical development capabilities and
the nature of operational conditions, the guid-
ance problem is one of the important factors
in our estimate of the range of the first Soviet
operational ship-launched missile,

87. A more difficult guidanee development,

suitable for cruise-type missiles of any range,
is the combination use of rather unsophisti-
cated inertial puidance up to the coast line
and radar map-matching over land to give
the required accuracy at the target. Only the
launch ship is involved regardless of the range
to the target. The development of radar map-
matching guidance for cruise-Lype missiles
wonld require a lenglthy and difficult effort of
little, it any, applicability to any other type
of Soviel missile system. Naval-launched bal-
listic missiles, on the other hand, could em-
ploy guidance systems developed for the So-
viel ground-launched ballistic missile pro-
gram, including an ali-inertial system,

Capabilities and Programs

98. One of the major Soviet post-war nationeal
Projects was to restore and greatly expand
the shipbuilding Industry. The entire indus-
try was devoted for the first several years to
naval construction, Beginning in 1955, this
high construction rate began to decrease and
at the present time appears to be In a state
of transitlon. Crulser construction weas sus-
pended in 1855, leaving several uncompleted
hulls in the shipyards. Submarine construe-
tion has virtually stopped, but there are indi-
cations of more advanced boats in the develop-
ment stage,

48, Submarine-launched missile development.
Soviet submarines with missile associa-
tions (including missile-like, tank-like, and
launcher-like cbjects on deck) were fArst
sighted in 1955, suggesting that a program to
develop a submarine guided missile system
was initiated sometime in 1954, Available in-
formation indicates that these initial efforts
were probably undertaken with a relatively
unzophisticated crulse-type missile, Whether
or not this development program was sue-
cessful cannot be ascertained. We believe
that by 1955-1956 the USSR could have devel-
oped for operationzl use a eruise-type missile
capable of a range of up to 500 n.m, at high
altitude and 2 speed of Mach B to .9, How-
ever, the technieal and operational considera-
tions of achieving an acceptable CEP at this
range would have presented various difficul-
tics.  We helleve that the Sovists would have
been able to achieve an acceptable missile
Accuracy, about 2 nm., only with .a radar-
track/radio command guldance system. The
guidance range of this system would be lim-
ited by Une of sight and the submarine an-
tenna size Lo about 200 n.m. This could have
led the Soviets to develop a missile of only
about 200 n.re. range capability. On the other
hand, this same puidance system could be
utilized with the same degree of accuracy at
missile ranges of up to 500 num. but only by
use of an additional forward guldance sub-
marine stalioned within 200 n.m. of the target.
Such operational employment would, by ap-
proximzalely doubling the number of subma-
rines required, greatly Increase the rigk of dis.
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closing any Intended attack but would efford
the launching submarine greater physieal
security through Ineressed stand-off distance,
Considering these factors, we estimate that
the USSR probably developed snd now has
operational & subsonic crulse-lype missile
(85-7), capable of about 200 n.m. maximum
range, lo be guided by the launching ship. A
relatively simple system of this type, which
can be employed with converted submarines,
Is a logical first step In the development of an
operational submarine-launched missile CAPa-
bility. However, it does not satisfy estimated
Boviet requirements,

100. In order to provide for increased range
capabilities up to about 1,000 n.m., the USSR
could pursue the development of one ar pos-
sibly both of two advanced missile systems for
submarine use, although there is no evidence
of the development of either system,

(a) A L0M nm, range supersonic (about
Mach 1.5) cruise-type system ecould probably
be developed and become operational in 1960
Conversion of existing Soviet submarines to
accomimodats such a missile i impractical:
such a system would probably find applica-
tion only it & new construction submarine,
Because of the problems inherent in other
guldance systems, we estimate that a 1,000
nm. crulse-lype missile system, if develaped,
would probably employ & combination inertial
and radar map-matching guidance system and
be capable of delivering about a 2,000 pound
payload with about one n.m. CEP.

(B} Allernatively, the USSR has the capa-
bility to develop in & four-year development
bProgram a submarine-launched ballistic mis-
sile and a compatible submarine. To achieve
maximum operational concealment of the
submarine, such a ballistic misslle would
probably be designed for submerged launch-
ing. Extremely seeurate underwater naviga-
tlan would be required. We estimate that the
first operational capability for such a system
(584} will probably e in the 1961-1963 time
pertod.  The missile system would prabably
employ solid or storable liquid propellants and
inertial guidance, attaining a CEP of about
4 nm. Warhead weight is a eritical factar
in determining the size and, hence, the num-
ber of missfles thet can be carvied on a sub-

marine; the system wouid probably be de-
gigned for & low-weight payload, about 1,000
pounds, Until the launching subs gre oby-
served, we cannot estimate with any econfi-
dence the number of missiles that would pe

carried, although we belisve jt might be about
4-8.

101. In view of the very extensive Saviet £x-
perlence with ballistic missiles and the guid-
ance problems inherent in long-range cruise-
type systems, we believe that of the alterna.
tives described above, the USSR would elect to
develop the ballistic missile system. wWe do
not, however, exclude the possibility that the
USSR may develop a 1,000 mm, crufse-type
system,

102, Operationol capabilities, We believe that
two separate guided missile submarine pro-
Brams of different magnitudes must be con-
sidered when assessing the potential Soviet
capability with this type of weapon, The first
is associated with initial Soviet efforts with a
relatively shortrange and unsophisticated
eruise-lype missile, capable of external stow-
age on converted submarines of existing
classes, There is some evidence that a few
CONVELSions may have already taken place,
In view of the existence of approximately 300 -
Soviet long-range submarines, it is clear that
the USSH is potentiaily eapable of converting
large numbers to cruise-type missile employ-
ment. However, external tank stowage is not
the most desirable solution to the stowage
problern, since it imposes rather severe limj-
talions on spesd, stability, and maneuvera-
bility of the launching submarine, Such a
conversion may be impractieable or Imposzible
for large missiles. Internal stowage would re-
quire such extensive conversian tg present
submarines that a large conversion pProgram
would not be practicable. We therefore be-
lieve thal to date the USSR has prabably con-
verted only a few conventional submarines Lo
guided missile employment, and that it is un.
likely to convert large numbers in the future,

103, Termination of construction of existing
Soviet submarine Lypes probably marked the
initiation of new submarine programs. Thesg
programs will probably include the construe-
tlon of submarines specifically designed as bal-
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Hstic missile submarines, and possibly some ag
crulse type missile submarines with Internat
stowepge,

104. Surface ships, Several crulsers were
launched by the Soviets in 1954-1955 but were
not completed. Removal of the forward ur-
rets and fire control tower from one of these
ships has been noted, but in general they have
lain idle. It is pessible that thesé vessels will
be completed as missile ships sometime in the
future. It is also possible that other Soviet
lght and heavy crulsers could be converted
for launching surface-to-surface and/or dual
purpose surface-to-surface/surface-to-alr mis-
siles. There is no evidenee of the modification
of merchant ships for launching missiles, al-
though the possibility of such modification
cannol be excluded,

1058, Andt-submarina warfare (ASW), While
we belisve that the Soviet navy has a require-

ment for advanced ASW mlssile ystems, thera
Iz no evidence that such systems are being
developed in the USSR at the present time,
Since the primary advantage of ASW missila
systems is the extended range at which an
attack can be launched, effective usage Is
heavily dependent on capabilitics for long-
range detection, tracking, and identification
of submerged submarines. The USSR has tha
basle sclentific and technical capabilities to
develap ASW missile systems as well as the re.
quired detection and tracking equipment. We
believe Lhat the USSR will probably develop
such & missile for operational use, The alter-
nate lines of development available plus =
complete lack of evidence on Soviet develop-
ment of such a missile system precludes an
estimate of specific missile characteristics,
We believe that an ASW gulded missile system
wili probably not be in operation until the
latier part of the period of this estimate,
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V. SPACE PROGRAM

GEMERAL SCOPE OF PROGRAM

Objectives

106. Soviet ohiectives relating to space vehi-
cles cannot be regarded as requirements in
the usual sense of weapans systems needed to
oppose or counterbalance an enemy's-illitary
capabilities. In fact, immediate or known
mailitary considerations may have no bearing
on the decision to develop certain types of
space vehicles, although the sueccessful devel-
opment of these vehicles could result in mill-
tary applications,

107. We believe Lhat the ultimate foreseeable
objective of the Soviet space program is the
attainment of manned space travel on an in-
terplanetary scale. At present the program
appears to be directed toward the collection
of selentific data which would be applicable
Lo Soviet space activities, ICBM program and
basie seientific research. While the Soviet
space program was undoubtedly initiated to
serve scientific purposes, an immediate aim
was to achieve political and propaganda gain,
Soviet earth satellite launchings to date have
ostensibly been in support of the 10V, al-
though the USSR has revealed almost no sig-
nificant data to the West. Puture Soviet pro-
grams probably witl be established for fairly
specifie scientifie and/or milltary purposes in
accordance with a planned, step-by-step pro-
gression frem one achievement to the mext.
We Dbelieve that the Soviet space program
aims bo acquire greater knowledge of the earth
and the universe, together with the national
advantages to be derived from this knowledge,

108. We estimale that the Soviet space pro-

gram will be directed toward the following

specific objectives;
— Unmanned safellifes. There will be a
continuing requirement during this period
for unmanned instrumented satellites to
accumulate scientific data on space, as
well as surveillance satellites to obtaln
weather data, pesdetic Information, snd
ather Information of Intelligence value,

— Lunar rackels. An important Soviet ob-
jective is to acquire selentific data on the
moon.  This data can be collected by un.
manned rockets launched ta the vicinity of
the moon (lunar probes), by unmanned
~lunar satellites, and by soft or hard Impacts
on the moon.
— Recoverable safellites. Successful ex-
periments wilh recoverable satellites, in-
cluding those containing animals, are ezsen.
tial to the attalnment of subsequent
objectives,
— Manned carth orbital flights. Test fAights
with manned high altitude research vehicles
(rockets or boost glide) probably will be
required to obtaln necessary data on the
environment of outer space, Manned fights
will probably increase in altitude and dura-
tion, prier Lo the orbiting of a recoverable
manned satellite. In recent months, severa]
Soviet sources have stated that a manned
space vehicle ls feasible and is one of the
USBR's prime objectives,
— Flanetary probes, Rocket probes prob-
‘ably will be launched toward Mars and
Wenus in order to obtain sclentific data not
otherwise available from earth satellites
and lunar rockets,
— Manned Iunar flights. Circumlunar
fights by manned space vehicles and even-
tually fubar landings,
— Manned interplanefary flight. This is
the announced ultimate poal of the Soviet
space flight program.

Organization and Prierity

109, After about 50 years of general seientific
interest in astronautics and space flight, and
governmenial interest beginning in 1934, the
first consolidated attack on the problem by
the USSR was announced in April 1955 with
the establishment of the Intersgency Com-
mission for Interplanetary Communications.
There are some indications that this orpani-
tation may have been in existence and active
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as carly &5 the fall of 1954, Itz charter pro-
vided that one of the Commission's first tasks
would be to organize work on the creation of
an automatic laboratory for scientific research
in cosmic space (an artificial earth satellite).
This was to be the first step in solving the
problems of interplanetary travel and to &low
Soviet scientists Lo probe more deeply into the
secrets of the universe, -

110. There is no direct evidence on the priority
assigned to the Soviet space propram. From
the launchings of the Sputniks, from state-
ments by Soviet scientists and high fovern-
ment officials and frem the fact that hard-
ware was diverted from the high priority mis-
sile program, we believe the inference can be
drawn that the Soviet space exploration pro-
gram has been assigned a very high priority.
In many respects Soviet space programs and
military missile programs are complementary;
we believe, for example, that the Soviet space
program has thus far primarily utillzed pro-
pulsion units developed for the ICBM. There
is no evidence to indicate that this has ad-
versely affected the ICBM program, and we
Believe that the space Right program will not
be permitted to interfere with the early
achievement of an ICEM capability,

FACTORS AFFECTING ACCOMPLISHMENT
OF PROGRAM

111, Prerequisites to the initiation of an ex-
tensive space program are the development of
large, reliable propulsion units and an ad-
vanced electronies program necessary for pro-
viding communications, guidance, tracking
and data handling. We have estimated that
to a large extent, the USSR has already de-
veloped these capabllities in the feld of bal-
listic missiles, By utilizing military missile
development in the launchings of the first
three Sputniks, the USSR has attained an jn.
itial sueeess in its program of space explora-
tion. Further successes in the Soviet space
program depend upon capabilities in the fol.
lowing fields of scientific apd technical en-
deavor,

12 Rocket propulsion. The weights of the

three Soviet satellites as announced by the
USSR (successively about 184, 1120, and 2900

tba.) clearly demonstrale Soviet capabilities
for development of high thrust rocket engines,
Soviet Interest in development of higher
thrust rocket engines, higher energy fuel corm-
binations, solid propellants and advanced type
Propulsion systems has been indicated, These
are desirable for future launchings of larger
satellites and necessary for manned inter-
Planelary space travel,

113. Guidanee, frocking, and communica-
tioms, We believe that the USSR is currently
capable of placing wnmanned vehicles into
orbital flights around the earth with certajn
elements of the orhit approxlmately prede-
lermined. Achievement of more complex tra-
jectories (ep., lunar shots) can be expected
Lo evolve from current capabilities. The USSR
has an extensive detection, tracking and data
handling network for use in its earth satellite
program.

114, All three Soviet earth satellites trans-
mitted signals on publicly-announced frequen-
cies. L

J The Soviets have an.
nounced that Sputnik III was equipped with
memory devices Lo store collected data; L

]

115, We also have good evidence that the
Sovlets are making impressive progress in the
field of radio astronomy. Although firm eon-
nections have not been noted, such Soviet
effort can be applied to problems of communi-
cations and of tracking and navigation of
space vehicles,

116. Space medicine. The Soviets are con-
ducting an advanced research program in
space medicine, They have made particular
progress in studying rocket flight physiology
and in developing space Qight equipment.
Advanced investigations are reparted from the
Institste of Biological Physles and the Cen-
tral Sclentific Research Institute of Aviation
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Medlcine In Moscow and at least 25 olher mea-
for Instilutes with an unknown number of
subordinate laboratorles. At least 100 Saviet
sclentists have been identified as the authors
of significant papers in the feld.

117. The depth and scope of the Soviet re.
search effort in space medicine indicates an
intention to master the fundamentals that
underlie human performance and behavior in
space. We belleve that high altitude rocket
experiments with animals have been con-
ducted for several years as announced by the
USSR, and additional medleal and biological
data reportediy have been obtained from the
dog in Sputnik IT. Resesrch is also belng
pursued on the effects of acceleration and
weightlessness, super saturation of the blood
with oxygen, “sealed cabin” experiments, and
other problems relating to manned space
fight.

118, Astrobiology. This fleld, desling with
the study of possible living organisms on other
planets and of the adaptability of earth farms
of life to conditions on olher planets, is & sig-
nificant research area in any space Pprogram
directed teward manned interplanetary fiight.
Soviet interest in aslrobiology is indicated by
the assipnment in 1956 of research responsi-
bilities in this area to the Interagency Com-
misslon for Interplanetary Communieations,
whith appointed a sclentific council of out-
standing medical scientists to deal with this
subject.

119. Celestial mechonics. This highly complax
subject, which deals with studies of the mo-
tions of bodies in outer space under the in-
fluence of thelr mutual gravitational attrac-
tions, has an essential role in space flight re-
search. The Soviet Instilute of Theoretical

Astronomy, the largest of its kind in the warld, -

devotes much of its effort to research in celes-
tial mechanics, There iz evidence to indicate
that Soviet sclentists have made extensive cal
culations of moon flight trajectories.

120, dstrophysics and geophysics. The So-
viets are highly competent in the field of astrg-
physics, and in those aspects of geophysics
relating ta space travel. In general, the sel-
entlfic data obtalned from satellites or other

space vehicles will have slgnificant yalye to
the USSR, not only In the furtherancs of Its
spece restarch actlvitles, but In the enhanes.
ment of s sclentifle and technolagleal
knowledge.

CAPABILITIES TO ACCOMPLISH SPECIEIC
OBJECTIVES

121. We believe the Soviets intend to pirsue
an active space Bight program designed to put

_ men.Into spive Tor selentifle and/for military

purposes. We also belleve they Intend to un.
dertake further scientific research utilizing
unmanned earth satellites, lunar rockets, and
probes of Mars and Venus., The dates Eiven
for Soviet space activities estimated in this
section represent the earbiest possible time
periods at which we believe each specific event
could be accomplished. We recognize that
the space fight program s in competition
with many other programs, particularly the
missile program, and that the USSH probably
cannob successlully accomplish all of the Space
flight activities described below within the
time periods specified. We cannot at this
time determine which specific space flight
activities cnjoy the higher priority and wil
be pursued first,

122. Unmanned earth satellifes.™ We believe
thet the USSR could orbit seientifie satellites
welghing on the order of 5,000 poiinds within
the next several months, The USSR could
probably continue to place into orbit magre
and perhaps even larger satellites throughout

Jibe pericd of this estimate. As additional

sclentific dala js obtained, the USSR could

“Reported characteristics of Soviet salellites sue-
cessfully launched to dats:

Sputntk 1 Sputnlk [T Sputnik 1T
Waight 164 pounds 1120 pounds 2928 povnds
Length Winches  about 914 11 Bis-
Teat
Dlameter 23 inches 5 plus fect 5" B al base
Orbit 170-580 1501035 126-1163
miles mitles miles
Crbilt #i3min- 103532 104 min-
Time utes minutes utes -
Shape sphere COne conelke
Lifetime 3 manths 5% months  estimated
& months
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refine or develop new sclentific Instrumenta-
tion 1o be placed into satellites, Early in the
perlod of this estimate the USSR could place
into orbit and recover aeromedleal specimens
from satellites, to provide essential Soviet
knowledge of recovery technlques and of ad-
verse effects of a space environment for man,

123, The USSH could probably orbit survell-
lance satellites capable of low optical resolu-
tion (approximately 100-200 feet) at any
time within the next year, to obtain weather
dala and perhaps some additional data of
military intelligence value, such as Informa-
tion on fleet movements. Within another
year or two, the USSR ecould develop maore
sophisticated surveillance satellites, involving
improved photographle or TV reconnaissance,
infrared photography and/or ELINT, Such
satellites could provide more diverse seien-
tific and military information. The USSR
could also develop a communications relay
satellite within the period of thizs estimate,
should they elect to do so,

124. Lunar rockefs. As far as propulsion and
guidance requirements are concerned, the
USSR has had the capability of launching a
probe to the vicinity of the moon since the
fall of 1357. A Soviet program of lunar probes
could commence with experimental rockels
followed by rocket landings om the moon,
Flacing a satellite Into orbit around the moon
requires the use of a retro-rocket and more
accurate guidance. We believe the USSR
could achieve an unmanned Iunar satellite jn
late 1958-1959 and an unmanned lunar soft
landing using retro-rockets about six monlhs
thereafter.

125. Manned earth salellifes. Sufficient scl-
entific data could probably have been attained
and recovery technigues perfected to permit
the USSR to launch a manned satellite inta
orbilal flight and recovery by about 19591960,
Recovery techniques from a manned satellite,
by bath capsule and glide vehicle, appear to he
feasible and within Soviet capsbilities. In
view of the wealth of Soviet experience with

ballistic missiles and earth satellite vehicles,
we belleve that the capsule will be used In the
first Soviet atlemnpt to recover & man from
orbit.

126. Planetary probes. Planetary probe ve-
hicles could utilize existing Soviet ICBM pro-
pulsion units for the first stage and presently

" available guidance compenents, We belleve

the USSR could launch probes toward Mars
and Venus with a good chance of success,
The first launchings toward Mars could aceur
in August 1958, when Mars will be In the most
favorable position relative to the earth, More
sophisbicated probes could be launched in Oe-
taber 1960, when Mars will again be In 2 favor-
able position relative to the earth, SimUarly,
the first launchings toward Venus could prob-
ably occur in June 1959, and more sophisti-
cated probes could be launched in January
1961,

127, Manned ecircumlunar flights. Contin-
gent upon successes with manned earth satel.
lites, the development of a new, large booster
engine, and eoncurrent advances in scientifie
experimentations with lunar rockels, the
USSR could achisve a capabillty for manned

circumlunar flight with reasonable chance for

success in about 1961-1962,

128, Manned lunar landings. We beliave that
the USSR will not have a capability for
manned funar landings until sometime after
1965.

128, Space platforms. There is inscfcient
information on the problems involved In eon-
structing platforms in space to permit us to
estimate Soviel capabilities {n this regard. We
believe, however, that the USSR would be
capable of placing a very larpe satellite (say
about 25,000 pounds) into orbit in 1961-1963,
Such a vehicle could serve same of the scien-
tifie functions of a space platform without the
difficulties of joining and constructing such
& platform in space from parts separately
orbited, ’




ANMEX A

DETAILED TABULAR SUMMARY

Probable Soviet Guided Missile Development Programs
and

Possible Soviet Space Development Program
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POSSIBLE SOVIET SFACE DEVELOPMENT PROGRAM

SPACE PROCRAM OBJECTIVES

Unmanned Sateilites
Gy
Aeromedical {recoverabls)

Surveillance (weather and limited military spplication)

Lunar Rockets

Explaratory probes snd Impacks
Lunar zatelllts
Solt landlngs

Aanned Earth Satellites tRntn'i‘em.'hie]

Capsule-type satellites
CGlide-type vehicles
Heavy satellites (35,000 pounds)

Planetary Probes
Mars
Venus

Hanned Clreumbunar Flights

Bianned Lunar Landlngs

FIRST POSSIBLE
CAPABILITY DATE®

1957-.1056%
1958-1959
1858-1959

1958
1958-1259
L1958—parly 1960

1855-1960
19601901
19611962

August 1958
June 1559
1961-1962

Alter 1885

'These dates reprezent the earliest
event could be suceessfully aceom
space program end the millta

hle Hma period In which each speelfia
ed. However, comapetition between tha
ogram as well 8% within the space

program llself makes it unlikely that all of these objectives will be achleyved

within the specifled tloe perlods,

"We estimate that the USSR could orbit o sclentific satelite welghlng on the

grder of 5000 pounds within the next several monthe.







