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REFROVED FOR RELEASE
Gl BISTORIOAL-REVIEW PROGRAN

SOVIET CAPABILITIES IN GUIDED MISSILES AND SPACE
VEHICLES

THE PROBLEM

To estimate Soviet capabilities and probable programs for the development of
guided missiles, and the major performance characteristics and dates of operational
availability of such ‘missiles, Further, to estimate the techndeal capabilities of the
Soviets in space including the earliest possible dates of achievement of dmportant

space ventures,

FOREWORD

This estimate supersedes NIE 11-5-58,
“Boviet Capabilities in Guided Missiles
and Space Vehicles,” dated 18 Aupust
1858, “Memorandum to Holders of NIE
11-5-58," dated 25 November 1958, and
the “Advance Portion of NIE 11-5-58,"
dated & September 1953, It is made on
the basis of our belief that the USSR does
not now intend to initiate general war
deliberately and is not now preparing for
general war as of any particular date. It
assumes that there will be no interna-
tional agreement on the control of arma-
ments or outer space,

In view of the paucity of positive intelli-
gence on Soviet missile and space pro-
grams, we have given considerable weight
to estimated Soviet military require-
ments, estimated Soviet capabilities in
related flelds, and US guided missile
experience,

For guided missiles, except where noted
otherwise, the initial operational capa-
bility dates given are the years during
which we estimate one or more series pro-
duced missiles could probably have been
placed in the hands of trained personnel
in one operational unit, thus constituting
a limited capability for operational em-
ployment. For space flight activities, the
dates given are the earliest possible time
periods by which we believe each specific
objective could be achieved, although we
believe it unlikely that all these objectives
will be achieved within the specified time
periods,

Forthcoming estimates will consider to
what extent the USSR has the resources
and industrial capacity to produce the
missile systems described herein, together
with the ancillary equipment necessary
to their deployment.

oS EORET 1




Revised paragraph & to
be attaghed 1o back of
page L

. We estimate Seviet ICBM guidance at JOC date 2g a combination
radar tracksradlo command/inertial system which is cafled "radio-
inertial,” although an all-inertial system is possible. Soviet capabilities
in related camponents at TOC point to & heoretical CEP of about I n.m.
with the radio-inertial system., The Soviets probably will incorporale
the all-inertial system in thelr ICBM sometlme during the 1060-1982
perlod and, should they adept this system In 1960, they could achieve 2
theoretical CEF of about 3 non. The data avallable for estimating both
the above theoretical CEPs are fer from exact, The pracise amount of
degradation which would be Introduced by operational factors is un-
known, but we estimate a CEP under operatlonal conditions at I0C
date of about  nuam. with the radio-inertial system; with an all-inertial
syster the operational CEF in 1960 would be about 5 nm. We further
belleve that the Soviets will be able to improve the accuracy of their
ICEM following IOC, and that over the next few years, and probably |
not later than during 1983, the operational CEP for an all-inertial
systern could be reduced to abeut 2 num., and the operational CEP of
the radio-inertial systemn would be somewhat better.”

+ Tha Assistant Chlef of Staff for Inteflgence, Department of -the Army,
bellaves that this re-examizetion whish resulted [n the estimated better
Soviet ICBM ascuraey either reflects, or was suggested, by recent TS ICBM
test experlence which caused cerisln members of the USIE to revise thelr
Judgment as to the valldity of the most recent Intelligence study of this prob-
lem conducted for the UEIB by the Guided Misstie and Astronauties Intelll=
gence Committes (GMAIC). The Assistant Chlef of Staff for Intelligence,
Deépartment of the Army, recognizes that it is prudent to estimate that
the Sovlets would seoner or later, 1f not currently, possess an ICBM syslem
of an sccuracy comparabla to that of the US ICEM. Howéver, et prasent,
he percelves no justificatlon faor abandoning the eslimates derlved from
o recent an analysls of all avaliable technlenl intelliganee Information,
A further slgnlficant consideration is that estimabes of operciionsl
aecuracy are based on theorefical degradatiom of test range performence
which further inereases the uncertalnties In such estimates. Accordlngly,
it s believed that there I3 no present Intefligence basis for changing the con-
eluslons ms to operational aceuracy &5 contalned in the GMAIC repatt
and, thersfors, that the more ltkely range of operational accuracy for
Sevlet ICBM &t IOC, using “radlo-inertlal” guldance, s on the order
af o 8-5 n.om. CEP; that by sometime in 1883, with the all-inertlal aystem,
{he CEF eould be reduced to 2.5 nm., although the operatlonal CEP of the
*padio-lnertial” system would be somewhat beiter,




SUMMARY AND

1. Soviet programs in the development of
guided missites and in space flight have been
carried forward on a wide frent over the past
year.  As these Soviet programs and our own
intelligence eolleclion and analysis have ad-
vanced, we have acquired considerable new
information on both specific developments
and the extensive scientific and technleal ea-
pability underlying them. In gencral, this
information has confirmed progress along the
lines indicated in previous estimates. Of the
18 Soviel misslie systems estimated as probably
available for operational use now or within
the next two years, we have evidence on the
existence of 13. The others are inferred from
Soviet requirements and technical capabilities,
Evidence on some systems is extensive, but
for most there are serious deficiencies, not only
in the quantity and quality of information but
also in its timeliness,

Surface-to-Surface Ballistic Missiles

2. Missiles in this category which we know the
UEER has developed or has under development
inelude those with maximum ranges of shout
T3 nautical miles (num.), 200 nm., 350 nm.,
00 nm., 1,100 n.m., and an intercontinental
ballistic missile (ICBM). These mizsiles prob-
ably meet high standards in relishility, ac-
curacy, and other performance charzcteris-
tics. We believe that in the development of
lenger range syslems, maximum use has been
made of proven components.

3. Mobility appears to be a basie design con-
sideration. Systems with ranges of 700 nom.
and less are probably road mobile, The
1100 n.em. system is probably road and/or rail
mobile. The avallable evidence sugpests that
the Boviet ICEM could be rail mobile, but we
da not know whether the ICEM system as a
whole will consist of rail mobile units, fixed
instaliations, or a combination of the two.
In any case, the system will be heavily de-
pendent on the Soviet rafl network.

4. ICBM. During 1859 the Soviet ICBM test
firing program resumed after o period of vir-
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tual inactivity in the second half of 1958, Re-
cent firing schedules indicate that the pro-
gram as a whole Is proceeding in an orderly
fashion rather than on a'“erash” basis, We
do not know that series production of ICEMs
has acluslly begun, nor do we have evidence
of operational launching facilities. However,
there has been ample time for the USSR to
begin tumning out series produced ICBMe, as
implied by Soviet claims. Evidence derived
from Soviet ICEM flight tests is considered
adequate to gauge the general progress of the
program. We cannot state with certainty the
precise timing of the inftial operational capa-
bility (I0C) of a few—say, 10—series produced
ICEMs. In light of all the evidence, we
believe that for planning purposes it should
be considered that the I0C will have ocourred
by 1 January 19680,

5. On the basis of correlated data from ICEM
and space vehicle launchings, we believe the
Soviet ICEM to be a one and one-half or par-
allel staged vehicle, employing liquid oxygen,
kerosene propulsion, capable of delivering a
6,000 pound nuelear warhead to a range of
3,500 num. if employed with a heat-zsink nose-
cone, A reduction in warhead weight would
permit an increase in range; use of 2n ablative
nosecone would permit & heavier warhead or
Lendedrange. L - hm,l-ggp, [

8. We estithate Soviet ICBM gludafie at 102

b5 a combination radar track/radia o

of degradation whichg
aperational factors §s

mate that CEP
would be no gt

T. Other Surface-fo-Surface Ballistic Mizeilos
By late 1958 or early 1989, research and devel-
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opment work on an 1,100 n.m. missile had ad-
vanced to the point where this system was
probably ready for operational use. Test
firings on this and shorter range balllstic mis-
siles have continued during 1959; E

] Although no units or installa-
. Hons have yeot been identified with these mis-
siles, all systems from 75 nom. to 1,100 nam.
are probably now in operational use. From
launching sites within the USSR, 700 and
1,100 n.m, missiles could deliver 3,000 pound
nuclear warheads against o large majority of
eritical largets in Burasia and periphery, with
CEPs of 1-2 nin. and about 2 num., Tespec-
tively. All-inertinl guidanee could probably
be available now or by the end of 1960,

Air Defense Missiles

& In the surface-to-air missile category, a
new system is being added to the defenses of
Soviet industrial and population centers, It
probably became operational in 1957, and has
been deployed extensively during at least the
past year, including some units in East Ger-
many. In contrast to the massive, immabile
systern which has been employed al Moscow
for the past several years, the new system is
flexible and employs small fire units, Tt can,
at relatively low cost, be deployed widely for
defense of large areas, smaller fixed points,
and forces in the fleld. Both the old and new
systems can effectively dellver high explosive
(HE} or nuclear warheads against present
Western bomber types, except at very low al-
titude,

9. In the absence of evidence, but considering
Soviet technical capabilities and probable
needs, we estimate that within the next year
or Lwo the USS5HE will probably have available
two additional surface-to-air missile systems,
one designed prirmarily to engage very low al-
titude targets, the other for long-range (on
the order of 100 n.m.} engagement of targets
at altitudes up to 80,000 feet. These systems
will have increased kill eapabilities apgainst
afreraff and cruise-type missiles. Wea also
belleve that In 10631966 the Soviets
will have available an antiballlstie missile

system with undetermined capability against
ICBMs, IREMs, submarine-launched, and ajy-
launched ballistic missiles.

10, We continue to estimate that the Ussk
has seviral types of short-range (up to 6 nm.)
air-to-air missiles with HE warheads, for em-
ployment with day and all-weather inter
ceptors.  Additional types, with longer ranges
and capable of earrying nuclear warheads,
will probably become available in 1960 and
alter.

Air-to-Surface Missiles

11, A subsonic air-lannched antiship missile,
capable of delivering nuelear or HE warheads
from & maximum range of 55 nm., iz now as-
slgned to jeb medium bomber units In widely
separated coastal areas of the USSH. The So-
viets will probably have available in about 1961
a supersonic missile which will provide me-
dium and heavy bombers with & standoff ca-
pability of at least 350 num., and will be adapt-
a&ble for use against land targets or ships at
sea.  They may now have in operation an air-
launched decoy to simulate medivm or heavy
bombers.

Maval-Launched Missiles

12, 'We estlmate that at least one and pechaps
two types of submarine-launched missiles with
nuclear warheads are operational in small
numbers of medified, long-range, convention-
ally-powered submarines, One is a subsonic
cruise-typa systern with a maximum range of
150200 n.m., low altifude cruise capability,
and CEP of 24 n.m. In addition, some sub-
marines may have been medified to Jaunch
ballistic missiles of similar range and accuracy.
Both these systems would require the sub-
marine to surface before launching a missile.
Based chiefly on Soviet requirements and ca-
pabilities, we estimate that In 1961-19683 the
S8R will probably achieve a system capable
of delivering ballistlec missiles with nuclear
warheads to 2 maximum range of 500-1,000
nm. from & submerged submarine.

-
13. The Soviet Navy's modernization program
includes the arming of surface ships with mis-
siles. Some destroyers are being modified
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and gthers constructed to launch subsonic
eruise-type missiles, probably of 30-40 nun.
range, in liew of main battery guns and tor-
pedoes, Tt s logical to suppose that such
missiles will be installed on any modifled or
newly-constructed Soviet eruisers, Ground-
launched surface-to-alr missiles will probably
be adapted for use by surface ships. The
USSR will probably also develop missite sYs-
tems for antisubmarine warfare: surface ship-
launched and submarine-launched versions
could prabably enter service betwesn 1962 and
1986 :

Space Program

14, The probable main objectives of the Soviet
Space program are: o conduct scientific re-
search, to develop military applications, to at-
tain manned space travel, and to suppork So-
wiel propaganda and policy. The actual
launching program has, like the ICBM test
firing program, proceeded at a fairly deliberate
pace. Its recent emphasis has been on scien-
tific and propaganda objectives. In addition
o high altitude research vehicles, the program

sinee mid-1958 has Inecluded three EPRED vo.
hicles which reached the vicinity of the rmaon.
All three lunar probes were major feats of
theory and technology.

15. Supported by high thrust propulsion SyE-
tems and a wealth of sclentific and technical
know-how, the Soviet space effort will achieve
large and increasingly refined satellites and
space vehicles with selentific and perhaps mil-
itary utility. Judging by the USSR's known
and estimated capabilities, and in light of the
obvious Soviet desire Lo achleve worldwide
propaganda and psychological impact, we be-
lieve that during the next 12 months or so
the Soviet space program will inciude one or
more of the following:

a. yvertical or downrange flight and recovery
of &a manned capsule; -

b. unmanned lunar satellite ar soft landing
on the moon;

¢. probe to the vicinity of Mars or Venus;

d. orbiting and recovery of capsules con-
talning instruments, an animal, and
thereafter perhaps a man.
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SIMPLIFIED TABULAR SUMMARY
PRODABLE SOVIET GUIDED MISSILE DEVELOPMENT PROGRAM »
ARBIFRART HAXEM LM AEEURALT
BESIORATION OPERATIGN AL BATE MAXIMUM RANOE |wWaRNELD fomr) oTHER
— WEIIT
Tk,
Surface-to-Surface Deployment
Halllstie Milsslles Concaept
B3 8CUDN . oL 19B-1DST. L TR, LSO | 1,000, Road mobile
= S I 1 T - T X T 2000 | As nm. Road mobile
o R R T DU [ | BN I B T 2000 | M-lpm..... Road maobila
SE-4SHYSTER....,..| 1986............ oo T eme. ..., L. 3,000 | 1=2mm........ Road maohile
S5-8. . u.ciioinny.. .| Lata 1958-enrly 1058 | LW nm. ... .... 000 | 2amo.....,.,, Boad nndfor cail
. mabile,
BRaTOBM.......... Bee puras, 4, 73, ... .. S BM. ... 6,000 | See parns. 6, T8, | Tieil mobile andf
- 78, or fixed sites,
BS-antitank..._.......| Priar to 1988, ... ... S,000-6,000 ya. ., .. =40 | BrE........
Ground-Launched
Eurface-to-Ale Effcotive
Mizziles T Altitude
BA=1 Moscow ., .| B84 L B0-30 fomL ... ] S80-TO0 | BS-120 L., ... 3,000~ 60,000 L.
SA-Z GUIDELINE. [ 1987 .. ............] 2540 0om. ... . | E50-T00 | BS=120 fL(T). .o CFP-60,000 It
BA-T. ... ... ._.....| About 1960, ... o V-ES o, Lo YE0-250 | 20-SD M. ..., 50 ft.-40, 000 e,
SA-d. ... oo 1sE0-1981. .| About 106 mm. .. ASO-T00 | 100 e Lo U de 50,000 ft,
BA=8, ..o oo 1083-1008 . Undetermined capability ngainst ballistie misailes
Conditions
Air-to-Air Missiles for Use
Ab=lo.ooioiia oo | 19551856, ... ..., ...| Z-5nm. .. af [0, ..., ...] All weather
B 5 11154 1.1 SR I e g 25 100, .., .....| Limited
AA-3.. ..o Lo esa oL 2M-Gnm., . .0..., 25 (15M...,.......| Al wenther
Ab=do oo mEDL L, S5=20 n.m 150 § MW-500t. .. .....] All westhar
e R (T SR " Jrapey 150 | i-&0de... ... .. All weathaor
Alr-to-Surface
DMissiles Gpeed
AB-1 Komet. ..., ...l 1956-1987. .. .. ... . SEnm, ... 3,000 | 150 fi. ageiret | Subsonie
ships.
AB-ZooooooooEE Lo ] AR Jeast 350 num. 3,000 | 2 nom. on lacd, | Supersonis
150 FL, against
shipa,
Submarine-Launched Conditions
Missiles for Use
S5-T ervise-type ..., | 10551086, . ........ .| 150200 nm., ... .. 2,000 [ 2k nm...,....| Surfaced
55-9 baltistio. . ....,,, IBGI-1863, . ... ... .. ] S00-1,000 nm .. ... _ LY ) 2-dpm, ., ..., Submerged
Other Naval- Deployment
Launched Missiles Concept
S5-8 eruisa-type ... ., . IBS8. ... B0 me Lo, | 2000 | LSOR, ..., Destroyera,
BrijEiers,
SE-I0 ABW..... .| oer-196d. .. Mmoo Gow parn. | Beo pura, 9. . .| Surface ship
o4 launched.
L3~ 1905 Submarine
launched,

BA-T, 3A-3, and SA-4 will prolably be sdapted to surface ships,

= For o doteiled summary of snch misile ealagary,
mation including poasible developments, sce Sectio

in space flight, see Scetion VIIIL

covering all estimated charmetosiatics and other pertinent [nfar-
n1X. For o detailed summary of estimated Saviet eopahilitics
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. AIR DEFEMSE MISSILE SYSTEMS

SURFACE-TO-AIR MISSILE SYSTEMS

16. At the end of World War II the Soviets,
realizing the future importance and role of
surface-to-air guided missiles (SAMs), took
steps to dewelop a capability In this field.
They appropriated German missile hardware
and designs and deported to the USSR tech-
nical personnel who had worked on German
SAM projects during the war, These efforts
advanced their state of the art more rapidly
than if the Soviets had initiated research and
development in thiz fleld without assistance.
Thus when the Soviets decided to proceed
with the development of a misslle system to
counter the threat posed by prowing Western
alr capabilities, they had a considerable back-
ground of research and development on which
to base a choice.

17. In late 1949 or early 1950, the SAM system
employing a guidance scheme known as the
B=200 was selected and its development was
placed on a priority basis, The Soviets de-
ployed this system for the defense of Moscow
in a vast complex to the exclusion, at that
time, of protection of other potential targets
in the USSR, This was the first in a family
of surface-to-air misslle systems the Soviets
have developed or are believed to have under
davelopment. Each of these systems s de-
sipried to counter a specific threat, fill a par-
ticular gap, or take advantage of seientific and
technical advances to assist in solving air de-
fense problerns.

SA=1 System

18. Thiz is the arbitrary US intelligence
designation of the Soviet SAM system whose
deployment is limited fo the Moscow area.
The system employs the B-200 track-while-
sean guidance system and the V=301 com-
mand-puided miszile. Because German sci-
entific and technleal persennel assisted in the
developrment of this system, and because it
has been under observatlon for about six
¥ears and fully deployed for about three years,

more nformation is available on this than on
any ather Soviet SAM system.

19. The priovity assipned to the SA-1 system
in lale 1843 or early 1850 resulted in a telescop-
ing of development time. Components and
subassemblies of the B-200 system were re-
ported to be in production at Plant No. 304,
Kuntsevo, and in plants in Leningrad as
early ag 1952. The herringbone or chevron-
type ground installations typieal of the SA-1
gystem were under construction at least as
eatly as mid-1953. Deployment of the sys-
tem was begpun in 1954 and the entire com-
plex was probably operationsl by 1956, The
gites requived approximately three “to four
years o construct and necessitated a consider-
able expenditure of manpower and malerials,
To date, 47 missile sites have been located with
aceuraey suflicient to indicate that the over-all
deployment pattern consists of two concentric
rings with radil approximately 25 and 45 n.m.
from the center of Moscow, (See Figure 1)
Thers are probably 56 sites in the defense
complex, of which 22 are on the inner ring
and 34 on the outer. A typical site has &0
lzunch positions joined by a road network.
{See Figure 2) Missile erection equipment for
these sites was probably produced at "Mashin.
ostroitel” Moscow,

20, Each of these large, fixed sites incorporates
a track-while-sean radar {desipnated "Yo-¥o
by US intelligence) , having about 34 coverage
in both the werfical apd horizontal planes,
and & maximum radar range capability of
about 32 n.m. The system uses missile and
target track data obiained from the Yo-Yo
for eamputing missile correctlons, which are
then transmitted to the mizsile by a radio link.
It is believed that the system, as originally de-
ploved, utilized four tracking consoles, each
capable of handling five missile-target pairs,
thus giving each site the capability of engag-
ing as many as 20 targets simultanegusly.
Thizs Individual site eapability, together with
the spacing of adjrcent sites for mutual sup-
port and the deployment of an inner ring of
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gites [or backup, enables the system to direct
an extremely high rate of fire against Incom-

ing targets,

21 The ¥V-301 missile originally designed for
use with this system is unboosted and employs
a liquid propellant sustainer motor.  While its
maximum speed is on the order of Mach 2.5,
it has a low initial velocity which limits some-
what ils engapement capability against
supersonic targets. Its maximum intercept
range will vary between 20-30 rum. depending
upon lhe approach and the type target: for
example against a directly incoming high alti-
tude B-52 type target its range is on the order
af 20 nom. Data indicate it was designed to
carry an HE payload of 450-700 pounds. We
estimate its CEP Lo be §5-120 feet, Although
probably designed for an aititude capability of
up to 60,000 feet, the missile should have some
elfectiveness up to about 80,000 feet, particu-
larly if carrying the nuclear warhead which
it could now employ. Its minimum eflective
altitude is approximately 3,000 feet.

22, The Soviets will prabably continue to uti-
lize the SA-1 system at Moscow as long as it
has any real effectiveness against the sireraft
threat. Mevertheless, we believe that the S¥S5-
tem was selected primarily to counter the
massed raid concept of the late 19405 and
early 1850s. By the time the Moscow deploy-
ment was completed, It 15 probable that con.
cepts of the threat to be expected had changed
and that other defense techniques were con-
sidered more appropriate.  Moreover, the lim-
ited azimuth coverage of each site makes the
systemn rather inflexible, and in its present
configuration it is completely immobile, The
magnitude of effort involved in its deployment
probably also argued against its use in less
eritical areas,

23. German returnees reported that in mid-
1851 the V-301 missile was in R&D prototype
production at Plant No. 301 in Khimki and by
the end of 1952 production engineered missiles
were belng produced at Plant No. 82, Tushino,
and probably at Plant No, 464, Dolpoprudnaya.
Stabilization and control components {includ-
Ing gyro assemblies) and other subassembllies
and components were produced ab Moscow
Aircraft Instruments Flant No. 122, Moscow

Clock Plant No. 2, and an electronie plant,
Mo, 567, also in Moscow, We estimate that
current production of this missile js for re-
placement only and that the bulk of the pro-
duclicn capacity is being utilized for the pro-
duction of the SA-2 missile,

3A-2 System

24. We have recently observed the extensive
deployment of a new, more flexible SAM
system, The first identification of a site
employing this system was at Glau, East
Germany (see Figure 4) in June 1959, In
retrospect, components of the system—includ-
ing the Guideline missile (see Fipure 3) we be-
lieve it employs—can be traced back to 1957
Recent identification of radar slpnals ema-
nating from the Glau site has permitted iden.
tification of similar signals from other locales
beginning in mid-1957. Based on the Moscow
parade sighting of the Guidellne missile and
Elint intercepts probably associated with the
guidance systems, we believe the system be-
came operational in 1957,

25. Revetted SA-2 sites have definitely besn
identified in various stages of construction at
Glau and Jueterbog, East Cermany, and at
Moscow, Rostov, Kilav and Sverdlovsk, USSR,
In addition, we belleve sites eoxist at many
widespread locations, possibly including Cen-
tral USSR {Omsk), the Far East {Viadivos-
tok}), several cities in the Black, Caspizn and
Barents Sea areas, and other locations in the
USSR, The equipment at these sites appears
to be identical and quite mobile, although
those sites identified within the USSR appear
of relatively more permanent construction.
Basic sile equipment includes a central Hre
control system and associated van-type trucks
and trailers which probably house radar and
computing equipment and power generators.
Six launchers are normally but not always ar-
ranged in a roughly circular patiern of about
500 feet in diameter, with the fire contral EYS-
Lem in the center. A surveillance Lype radar
is displaced several hundred yards from the
rest of the equipment.  (See Figure 5)

26. The fire control radar (nicknamed “Fruit-
set") conslsts of at least four separate anten-
nas located on a single, mobile mount.  (See
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Figure 5) The eatite mount and antennas
appear capable of rotation about a vertical
axiz. AL least one of the dishes iz capable of
rotation about a horizontal axis as well. The
surveillance radar (nicknamed "Spoonrest™)
operates in the VHI range. The launchers
can probably rotate in azimuth through 360°.
Each lmuncher can accommodate one missile
on a launching arm which can be elevated Lo
various angles. A road network is carefully
lald cut at each slte to facilitate reload ing the
launchers by missile-carrying truck-trallers,

27. Although the evidence is not conclusive,
the missile employed with the SA-2 system is
believed to be the Guideline, a 35-38 foot mis-
sile with a solid propellant booster and prob-
ably & liquid propellant sustainer motor, (See
Figure 3) This missile was displayed at the 7
November 1957 Moscow parade on a special
trailer of a type recently identified at the Glau
site.  Cuideline appears compatible with the
equipment and other features of the BA-2
system; when used with it, maximum range is
estimated to be 2540 n.m. Maximum missile
velocity is probably about Mach 3. The war.
head is estimated to weigh 450-T00 pounds
and could be either HE or nuclear. Maximum
tffective altitude eapability is about 60,000
feet, with some cfectiveness up to about
80,000 feet, especlally with = nuclear war-
head.:

28. Precise estimztes of miss distance eanngt
be made at this time because the puidance
mode has net yet been determined, but we
believe the CEP would approximate the §5-120
Teet estimated for Sa-1, Radio/radar com-
mand or beam rider are likely guldance
schemes. A varlation of the radar command

"The Guldeline missile, althouph estimated for
uge In the SA-2 system, eould poesibly aleo be
utllized In the Sa-| syabem as a replacement for
the single stage V-301 missile. Ir 53, the Gulde-
Une verslon In the SA-1 system would probably
ot be ldentleal to fts counterpart in the SA-2
system. For example, although the basie alr
frantes would be similar, the Internal missile
Etldance equipment could be quita differant.
The use of such a boosted missils In the 8A-1
aystem would Inerense the system capability, par-
Ueularly agalnst faster or smaller radar cross.
seetlon targets, Maximum Intercept range would
bBe 2-30 nm.

could be a track-while-sean system. Such a
seheme, similar in concept ta the SA-1 Fuld-
ance, would permit 2 multiple, simuitaneous
intercept capability, However, the limited
fiumber of launchers and the relatively slow
reload methed at the SA-2 sites seem incom-
patible with such a capability. At prasent
there iz insufficlent data and analysis to per-
mit firm estimates of radar range capabllitiss
or low altitude limits,. We do not believe that
the system Js capable of altacking targets at

. very low altitude {ie., as low as 50 Ieet), but

it Is probably effective at altitudes below the
3,000 foot lower limit estimated for S5a-]1.

29, Three sites have been obheerved under S B
struction in the Moscow area (see Figures 1, 6)
10-15 miles from the center of the eity. Two
of these are about three miles apart; the third
Is in another quadrant. These SA-7 sites are
inslde the Inner ring of 84-1 sifes. The SA-2
sites at Moscow are unique with respect to
those observed in other areas, in that the six
individual launcher reveiments are arranged
ina semicirele (see Figures 1, 6) apparently be-
cause their primary sector of fire is away from
the city, with little consideration for mutual
suppert of sites on opposite sides of the de.
fended arca. It is believed thab these BA-2
sitea are a backup for existing SA-1 defenses .
and are intended to supplement them.

30. Considering the SA-2 system as a whole
in relation to the SA-1, its improvernents lie
partly in range capabilitles and in the shorter
Lime of flight of its boosted missile, The chief
advantage of the newer system is its Nesxcibility.
It can, at relatively low cost, be deployed
widely for defense of large cities, for small
but important fived facilities, and for deflense
of forces in the field, This fexibility & ab-
tained at the expensze of target handling ca-
pacity per site relative to the Sa-1.

5A-3 System

31. Meither the SA-1 nor 54-2 systems would
be effective against very low altitude targets
(as low as 50 feet), We therefore estimate
that in grder to meet an urgent requirement
a very low altitude system (SA-3) probably
is being developed., This systemn may be
capable of engaging both single and closely

<ITOP SECREE
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prouped multiple tarpets at extremely low
altitudes with a CEP of 20 to 50 feet. Maxi-
mum intercept range would be on the order
of 10 miles against low altitude targets and up
to 25 miles against medium alfitude targets.
Altitude coverage could reach from 50 feet to
40,000 feet, with limited effectivencss up to
60,000 feet., Maximum missile velocity could
be Mach 2 to 3. The warhead weight may be
150 to 250 pounds. HE warheads could be
effectively used with this system; however, nu-
clear warheads, which the Soviets could have,
would increase the kill probability and may
be reguired for effective engagement under
some conditions. The system could probably
be deployed at statie sites and have mobilily
compatible with that required for use with
field forces. The Soviets will probably have
such a systemn available for operational use
in about 1960,

SA~d System

32, On the basis of a military requirement
and the Soviet state of the art, we estimate
that a surface-to-air missile spstem (SA-4)
with increased range, altitude, and kill capa-
bilities will probably become available for
operaticnal employment in 1360-1961. It is
estimated that this system would employ
ground guidance equipment with 360° cover-
age in azimuth, The system could engage
targets effectively atf altitudes of 90,000 feet
and fo a range on the order of 100 nm, with
HE or nuclear warhead of 450 to 700 pounds.
We estimate command puidance with active
terminal homing would be employed with this
systemn. .

SA-5 System

33, We have practically no evidence with
respect either to the priority or the technicsal
approach which the Soviets are applying to
the problem of an antiballistic missile sys-
temm. Considering the ballistlc missile threat
and  the technieal problems invelved in
developing an adequate defense system, we
believe thal the Soviels have a high priority
research program underway. We estimate
that a first operational antiballistic missile
capability (SA-5) could be achieved in the
19631986 period. The capabilities of the sys-

tern would depend upon tacties and deploy-
ment, detection and acquisilion methods,
and the effectiveness of Western counter-
measures, among other factors. The net ef-
fect of such factors is largely conjectural at
this time. We can therefore conclude only
that the 8A-5 zystem would have an unde-
termined capabllity against ICEBMs, IRBMs,
submarine-faunched and alr-launched ballis-
tic missiles. Inm any case, research and de-
ployment in antimissile defenses will un-
doubtedly be continuous,

Cther Possible Surface-to-Alr Systems

34. We estimate that the above mlssile systems
will probably be developed. Nevertheless,
these do not meet all of the Soviet surface-
to-air missile requirements, Depending upon
the Soviet judgpment of their.future require-
ments in view of a dynamie threat, the ex-
pense of development in terms of value re-
ceived and the degree of difficulty involved, we
believe the following three missile systems fall
within Soviet capabilities but will only pos-
sibly be developed:

&, A ground-based missile system to counter
reconnaissance satellites; a system with lim-
ited capabilities (ie., interception of satel-
lites whose orbits had been established and
whose altitudes did not exceed 200-300
miles) might be available in 1963-1965, We
estimate, however, that the SA-5 could have
&n initial limited capability to counter such
sateliites and a growth potential for higher
altitude capability and intercept with a
minimum of preorbital data,

b. A mobile antiaircrafl system eapable of
defending fleld forces against low spesd,
highly maneuverable aireraft (eg., recon-
naissance types and helicopters) as well as
high speed drones and tactical aircraft at
altitudes ranging [rom very low to about
10,000 feet; such a system might be avali-
able in about 1965,

¢. A mobile antimissile system capable of
providing field forces with at least some
active defense against ballistic missiles with
ranges of 30 to 1000 num,; such a system
might be available by 1987,
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AIR-TO-AIR MISSILE SYSTEMS

35, Afr-to-ale missile systems will have utility
as long as intereeptor aircraft are important
components of Soviet air defense,  MWew infor-
malion is hecoming available which indicates
that air-to-alr missiles may now be deployed,
buk their specific charaeteristics have not been
determined. There is little evidence on So.
viet development of such missiles, however,
with the exception of that reported by German
refurnees who described early Soviet develop-
ment work on the AA-1 (Soviet designation
ShM) during 18952, The following is an esti-
mated Soviet development program based on
estimated requirements and on scientific and
tachnieal capabilities.

36. We estimale that the USSR now has three
air-tealr missile systems available for opera-
tional use;

& AA-1 (BhM)—A 2% nm. beam rider
limited to use with some all-weather fighters
with suitably modified radar,

b. AA-2—A short-range infrared homing
mizsile limited to tail attack and clear air
mass * conditions, It is usable with most
Interceptors including day fighters. Its
range varies with the radar capability and
altitude of the launch sireralt, from one
nm, with day fighters to about four num.
at altitude with an all-weather fighter.

-

*Clear Alr Mass: Absence of clouds and precipita-
tlon between milsslle and targel. The term is
equally applleable te dsy or nlght operatlons.
In additlon, an Infrared system Iz alse degraded
by bright background such as white sleuds and
attack angles close ko the sun.

- Af-3-—An all-weather semiactive radar
homing missile of aboub three to six n.m.
range.

37, AA-T will probably be phased out after the
next few years because of operational limita-
tions. In 1860 a longer range missile [AA-1)
capable of carrying a nuelear warhead will
probably become available, The necessity for
safeguarding the lavnehing pliot from nu-
clear effects will require a missile range of
about 15-20 num. in a head-on attack or Ave
nam, in a tail attack. To provide tactical fex-
ibility, some AA—4 missiles will probably be
equipped with infrared homing and some with
sernfactive radar homing. The infrared 85~
tem will have greater accuracy but (as in
AA-2) will require clear air mass conditions.
The semiactive radar system will have afl-
weather capability with less accuracy; employ-
ment wiil be limited to eertain_ all-westher
fighters,

38. In 1963 the Soviets will probably have
available a combination infrared/semizctive
radar homing guidance package for the basie
Ad-4. Buch a combination (AA-5) would
provide increased resistance to jamming and
Improved operational Mexibility for all-weather
fighters,

35. In about 1965, Increases ln fghter and
target speeds and resulting increases in the
launching ranges required for safe delivery of
nuclear warheads would require an air-to-air
missile of about 30-40 nm. range employing
an appropriate guidance systerm. We con-
slder the acquisition of such a syatem to be
within Soviel capabilities for this time period,
but itz development is contingent upon trends
in Boviet fighter and Western bomber farces
and in Soviet surface-to-air missile defenses,
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. AIR-TO-SURFACE MISSILE SYSTEMS

40. By 1947, the USSR had recognized the
advantages of providing bomber aircraft with
a stand-off capability agalnst surface targets.
First Soviet efforts resulted in an air launched
antiship missile of about 55 nm, range. In
view of improved Western qir defense Capa-
bilitles, we believe the USSR will provide lts
bombers with an extended stand-off capabilily
with an air launched misslle of at least 350
nm. Consldering probable Soviet develop-
ment plans for other types of missiles as well
as bombers, we believe these two missiles will
subatantially satisfy the USSR's need for sir
launched missile systems fn the foreseesble
future.

AS-1 System

41. The USSR has had operationally awvail-
able since 1956-1957 a subsonic antiship sys-
tern  (AS-1) with a maximum range of
about 55 num. It achieves a speed of Mach
0% and can carry a nuclear or passibly HE
werhead of about 3,000 pounds, with a CEP
of about 150 feet against well-defined radar
targets. It uses a guidance system known as
Eomet (a beam rider with semiactive hom-
Ing—see Figure T), the characteristics of
which limit its employment almost exclusively
to ships at sea.

12, Although originally designed to be earriad
by 2 BULL (TU-4), the AS-I is compatibie
with the BADGER (TU-18). (Ses Figure 8}
Because it is carried externally and its launch
altitude is only about 15,000 foet, it Iimits the
BADGER's radius capability to about 1,250
hm. when earrying one missile or about
LO00 n.m. when carrying two. (See Figures
g, 10)

43.

On the bagiz of thiz and the
Barly developrent date, we estlmate that it
has already been assigned to several BADGER
units of Long Range Aviation and Naval Avia-
tion in the Western USSR and in the Far East.

AS-2 System

44, Recopgnizing improved Western air de-
fense capabilities and eomparing these with
the cbvious limitations in the AS-1 in ranpe
and type of target, we believe the USSR
has already ecommenced development of an
improved air-to-surface missile system. Im-
provements would be primarily directed
toward extension of range, speed and launch
altitude and Iimprovement of operational
characteristics to permit employment apgainst
& wider variety of targets.

43, We estimate that in about 1981 the USSR
will have aperationally available an_jmproved,
supersonic cruise type system (AS-2) of at
least 330 num. range, capable of carrying a
2,000-3,000 pound nuclear warhead, We esti-
mate a cruise altitude of 45000-55,000 feet,
representing a significant improvement over
AB-1. A missile speed of Mach 1.5-2 could be
athieved with either a turbojet or solid roclket
boosted ramjet propulsion system; we believe
the former to be probable.

26. We are not confident as to whether this
system will be used against land targets, ships
at sea, or both, Different types of guidance
would be required for these purposes. Utiliz-
ing all-inertial guidance, the CEP against land
targets would probably be about two nm. 1If
fitted with terminal homing suitable for use
against ships at sea, the CEP would probably
be about 150 feet. For use against ships, the
launching range would have to be reduced or
other aireraft or ships would be required to
aid in detection, 2cquisition, and identification
of the target. We estimate that AS-2 wiil be
adaptable for use against land targets ar ships
ab sea with accuracies as indicated above.

47. Effective delivery of this missile could be
accomplished by the BADGER, BEAR, and
BISON, and presumably by future medium or
heavy bombers. We estimate that AZ-2
would probably weigh about 9,000-10,000
pounds. BEAR and BISON could carry two,

FEP—HSECRET 11
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and BADGEH one or possibly two on opera-
tional missions, We caleulate a range degra-
datlon of about 8-10 pereent for these aireraft
when carrying one such missile, and 15-20
percent when carrying two.

Spacial Applications and Decoys

48. The Soviets are capabile of developing guid-
ance systems for AS-1 or AS-2 destpned to
home en air defense or other radar trans-
mitters. There iz no evidence of present So-
viet interest-in such modification, and we do
not consider them probable development pro-
ETAMmS.

49. Although we have no evidence, we esti-
male, on the basls of operational desirability
and technical feasibility, that the USSk is
probably developlng and may now have opera-
bional an air launched decoy to simulate mme-
dium or heavy bombers. We estimate that
four can be carried in a BISON or BEAR and
two In a BADGER In addition to a bomb lead,
The decoy would probably be powered by a
turbojet engine which would permit the decoy
to simulate aircraft performance, Improve-
ments Lo this system would be required to
maintain its compatibility with advanced
bomber developments,




QRSB CRE

. SURFACE-TO-SURFACE BALLISTIC MISSILE SYSTEMS

50. The USSR has developed a family of sur-
face-to-surface ballistie missiles through an
intensive and well conceived program con-
ducted al high priority since shortly after
World War II. Missiles known to have been
develsped or to be under development at pres-
ent include those with maximum ranges of
about 75 n.m., 200 n.am., 350 nm., 700 n.m.,
1,100 n.m., and intercontinental ballistic mis-
siles (ICBMs).* We have more extensive in-
formation on the ballistic missiie program
than on any other Soviet missila program,
We therefore estimate this program with con-
siderable assurance, although our confidence
in the details varies.

Sl German scientlsts, technicians, missiles,
and mizsile facilities gave the Soviets major
asslstance in ballistic missiles during the early
postwar years. At Soviet direction, German
design studies were made on missiles of ranges
as great as 1,600 n.m., and there is good evi-
dence that Soviet research paralleled some af
the German projects. German assistanee was
no longer an important factor in surface-to-
surface ballistic missiles by about 1949,

42. A substantial body of evidence supports
our belief that the Soviet balilstic missile de-
velopment program has for a number of
years been well coordinated, extensively sup-
ported, and conducted by gualifiad personnel
With access to excellent facilities. It has re-
sulted in the development of operational mis-
siles whose reliability, aceuracy and other per-
lormance characteristics meet high standards,

3. We believe that in the development of
longer range systems, maximum use has been
made of proven components. On the basis of
indirect evidence and the logic of a coordi-
nated development program, we consider it

A& a rule of thumb, a ballstle missile can be
Ored to about one-third of maximum operational
fange without serlous degradation in aceuracy,
e&nd to even shorlsr ranges with degraded ac-
turdcy. The CEPs estimated hereln are for
maximom mlsslle range.

reasonable to conclude that the twa active
Soviet ballistie missile test ranges (Kapustin
Yar for missiles up to 1,100 n.m, range, Tyura
Tam for ICEMs and space vehicles) have been
mutually supperting with respect to compo.
nent testing and shared experience,

54, The type of warhead employed with Saviet
ballistic missiles will vary with the specific
mission of the missile, Tn general, however,
we believe that for missiles with maximum
ranges of 350 num or less, HE, nueclear, or
chernical warfare (CW) warheads will be em-
ployed in accordance with Soviet military
dogtrine, depending upon nuglear stockpiles,
missile accuracy, character of the target, and
results desired,  We estimate that for missiles
with ranges of 700 n.m. and over, anly nuelear
warheads will be emploved, although we do
not exclude the possibility of OW use in 700
nan. missiles for certain limited purposes.
We believe Lthat the USSR is capable of devel.
oping techniques for missile dissemination of
biclogical warfare (BW) agents, although we
have no specific evidence relating BW and
missile research and development, In view
of operational considerations we consider BW
use in ballistie missiles unlikely, although pos-
stble for certain special purposes,

55. Mobility appears to be a basic considera-
Lion in Soviet ballistic missile design and we
have good evidence of road mobility on same
systems with ranges of 700 nm. and less. The
size and weight of the 1,100 n.m. missile may
be such &s to limit its road mability to selected
first class road nets; in view of this limitation,
we belleve it may be road and/or rail mobile,
In the casze of road mohile systemns, it is prob-
able that missile carriers and suppart vehicles
are readily adaptable for rail transpert. Mo-
bility as it applies to an ICBM system iz dis-
cussed in paragraphs 81 through 83,

S5-1: 75 nm. Ballistic Missile System

56. AL the 7 November 1057 Moscow parade a
missile 33 feet long and 2.7 fest in diameter,
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nicknamed SCUD, was displayed mounted on
a self-propelled, tracked vehicle, {See Figure
11} Photo analysis of the launehing struec-
ture, coupled with Ehe mobility inherent in
the tracked carrier, indicates this missile is
transportable in a fueled condition, The Lype
of propellant cannot be ascerlained with cer-
tainly; some details supgest solid propellant
while others indicate the use of a storaple
lgquid propellant. Analysis of the photo-
graphs also indicates a range capability of
up to 75 nrn. with a 1,500 pound warhead.
We estimate the 55-1 became operational dur-
ing 1954-1957, employing a radio-inertial guld-
ance system.  An all-inertial system probably
became available in 1958-1959, wilh either
system giving a CEP of abont 1,200 feet.

55—2: 200 n.m. Ballistic Missile System

7. After World War I, the Soviets seized
large numbers of German V-2 missiles which
became the basis for their balllstie missile pro-
gram. Test firings of this missile are re-
ported to have occeurred at Kapustin ¥ar as
early as 1947, There is evidence that develop-
ment and prolotype production of a short
range, medified V-2 type missile teak place
at Plant No. 45§, Khimki, in the late 1940s,
. &nd that serial production of this missils may
.. have begun as early as 1951 at the Dnepro-
- petrovsk Automobile Plant (DAZ) No. 188,
We believe it unlikely that production of this
missile continued for more than a few years
and we do not consider it to be an operational
system today. )

58. Due to the cperational limitations [n-
herent in the V-2 system, we believe the
USSR paralleled the above program with a
second generation missile of the same range
and payload characteristics. We estimate
that such a missile (85.-2) beeame operational
In 1954, with a maximum range of about 200
nm. and a CEP of 4 to % num.  Guldance
could be radiofinertial or (hy 1958-1960) all-
inertial, but there is no evidence on this point.
In Mght of the prebability that the second
generation missile was developed primarily to
obtain better operational and handling char-
acteristics, we estimate continued use of a
2,000 pound warhead as in the V-2,

553 350 n.m. Ballistic Missile System

59. We believe this missile 1s an outgrowtl of
the V-2, Improved in range and accuracy by
Soviet and German efforts in the years follow-
Ing Warld War II. 553 is probably based on
the German-designed R-10 and Soviet-devel-
oped Korolov missiles, both of which incorpo-
rated a 75000 pound thrust engine. This
would give it 2 maximum range capability of
at lesst 350 num. with a 2,000 to 3,000 pound
warhead. The first two Korolow missile fir-
Ings in 1945 were reported to be unsuccessful,

C

The 35-3 missile system is estirnated to have
become operational in 1054 with radio/fingrtial
guidance and to be now equipped with an all-
inertial guidance system, giving an accuracy
of about % to 1 num.

55-4: 700 nm. Balliskic Missile System

60. There is considerable evidence C

] that a missile
which would meet the Soviet requirement for
& T00 n.m. range weapon has been under test
at Kapuslin Yar for many years. We believe
that test firlogs bepan in about 1953; an aver-
age of about two per month have oceurred
Sinece mid-1955. We estimate that this system
has been available for operational use since
aboul 1958, although no operational sites or
units have been identified,

G1. Until recently we were unable to deter.
mine whether the largest missile in the 7 No-
vember 1957 Moscow parade (nicknamed
SHYETER {for recognition purposes—see Fig-
ure 12) was the 700 n.m. rmissile or the 350 n.m,
missile. )

1 together with state-
ments and pholographs released by the USSR,
has provided suficlent data to permit the de-
termination that SHYSTER is probably the
TO0 m.m. missile, Analysis of this evidence
has caused us to change our previous esti-
mate of maximum warhead weight from
5,000-6,000 pounds to approximately 3,000

pounds,
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SURFACE-TO-SURFACE MISSILE (SCUD)
7 NOVEMBER 1957 MOSCOW PARADE
SECRET- Figure 11




SURFACE-TO-SURFACE MISSILE (SHYSTER)

7 NOVEMBER 1957 MOSCOW PARADE
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62, We continue to estimate that prior to 1058
this misstle wtilized radiofinertial guidance
and that commencing in 1958-1060 an all-
inertial system  would bhecome avallable
There are some indications

that inertial compotents were
belng tested in late 1958, Missiles already
produced and equipped with the radio/inertial
system will not necessarily undergo retrofit to
the all-inertial system.

63, E

:] We do not believe a second
generation missile of this range is yet being

developed.  There are indications that the 700

n.m. missile has contributed to the develop-

ment of other missites, but the exact nature

of thiz contribution cannot be determined.

64. We estimate that this missile system is op-
erational and in production in the USSR, and
that it probably has the following charzc-
Leristics; 4

U5 Designation ..., SHYSTER—55-4

IOC Date* .. .. ,.., 1956

Maximum Range .., 700 n.m.

Langth . cia.. B8 feet

Dilameter ceevao.. Approximately b feet

Fropulslan veveo.. Blngle thrust ebamber, joi
vane controlled (ne ver-
nlers), approximately
90,000 pounds thrust, Hiqulid
oxygen/kerosene, two step
thrust cutoll

Conflguration/Strue- Single stage ballistie, inte-

ture gral Ennkage

CGluldance | oo 1E56-1958 radlo/Inertial; 1958
1960, all-inertial (reteafit
optional}

ACCUrRoy . 1-2 nam. CEP at 700 n.m,

under average operational
conditions
Maximum Warhead Approximately 3,000 pounds,
Welght in & separating nosecona
Ground Erviconment. Road mebile

‘For esHmates of reliability and reactlon times
under varigus comditions for this and other zyzs-
tems disgussed herein, see Sectlons ¥V and VI

"Date ab which one or more missiles could have
been placed In the hands of tralned personmel in
one oparational unit.

'55-5: 1,100 n.m. Ballistic Missile System

65, We have good evidence [

- thal a missile of about
L100 num, maximum range has been under
test at Kapustin ¥ar for over two years: sinee
mid-1957 abowt 50 such missiles have been
test fired. There have been periods of high
firing rate as well as periads of inactivity, the
latter inciuding one as long as nine months.

,-J the 1,100 n.m.
missile could have become operational in late
1958 or early 1959, although no operationsl
sites or unlts have been identified.

66.

-

3 There are in-
dications of inertial components, of engine
burning time, and of four combustion cham-
bers in the engine. Like the V-2 and the 700
n.m, missile, this engine shuts down in two
steps. Jet vanes are probably used for mis-
site stabilization and conlrol. We no longer
Lelieve that the 1,100 nan. missile is essentially
a modified 700 n.m. missile, although it would
be in keeping with Soviet practice for thisz
system Lo make maximurn usage of proven
components and designs from gther programs.

7. On the basis of all available evidence, we
estimate that the 1,100 n.m. system is apera-
tional and in preduoction in the USSR, and
that it probably has the following charac-
teristics:

UE Deslgnailon ... .. S3-5

I0G Date ... ... .. Late 1958 or carly 1859

Maximum Range .. . 1,100 n.m.

Propulslon ... . ..., Four combustion chambers,
lquid oxygenkerosene, Lao
step thrust cutbofl, jet vane
stabllization and control

Conflguratlen ... .. Single stage balilstie

Guidanee ... . ..., Radiofinertial or all-lnortial

Accuracy . 2 nm. CEP et 1,100 nm.

under average operatlonnl
cipnditions
saximum Warhead Approximately 3,000 pounds,
welght In 5 separating nosecone
Ground Environment. Road sndfor ril mobile
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Infermediate Missile Systems of Longer Range

6. Assuming deployment within Soviet berrl-
tary, 00 o, and 1,100 n.m. missiles are Capa-
ble of reaching a large majority of eritioal Lar-
gebs in Eurasia and its periphery. It is pos-
stble that Lhe USSR intends at a later datle
to develop a ballistic missile system with maxi-
mum range of about 1,500 to 2500 nm. to
supplement exisling target coverage and to
permit deployment in more secure areps.  In
1949, fairly early in the USSR's ballistic mis-
sile program, the Soviels instructed Cerman
missile specialists to make design studies on
migsiles with ranges as great as 1,600 n.m.
We know of ha further developmental work on
such rissiles, and we do not believe there
have been any Lesat firings ar preparations for
firings to intermediate ranges of greater than
LIt nm.  We conclude that an intermediate
missile of longer range has had a fairly low
priovity. In any case, Lthe initfation of test
firings would probably precede first opera-
tional capability by 18 months to two YEArs,

55-4: Intercantinenlal Ballistic Missile System

683, In our most recent estimate on Soviet
development of ICRMs (NIE 11-4-58, para-
graphs 125 and 126), we congidered it probable
that the USSR would achleve an initlal
cperaiional capability with 10 prototype
ICHMs at sorne time during the year 1959,
We also held it to be possible, although un-
likely, that a limited capability with compara-
tively unproven ICEMs might have been estab-
lished in 1858, These conclusions rested on a
variety of faclors, including the estimated
very high priority the USSR placed on achiev-
ing an ICBM ezpability for both palitical and
miltary purposes, the estimated willingness of
Soviel planners Lo accept considerable rlsks in
initiating ICEM production and deplayment,
and the available evidence on Soviet test fir.
ings and capabilities in ballistic missile de.
velopment,

Th We now have considerable additional
knowledge of the I0BM best firing program,

| _E[ This evidence shows that
during 185% the Test program Haz proceeded
inan orderty manner which we believe is effec-

Lively lesting a complele TOBM system.
There is good evidence Lhat from the begin-
ning of the test firing propram in 1557 until
the present there have been aboub 20 ICEM
test firings, & high percentage of which hayve
been successful in traveling from the Tyura
Tarm rangehesd over a distance of &pproxi-
makely 3,500 non. to the terminal end of the
range in the Kamehatka Peninsula area. In
Lhe test program, since its inception in August
1857 we have observed periods of launching
activity and inactivity, but the evidence is not
sufficlent to determine whether this was due
to a setback in the program. Reanalysis of
test firing patierns for both ICBM and shorter
range missile systems leads us to believe Lhat
this pericdicity of test firing activity is the
Soviet method of conducting an orderly pro-
Eram.  In any event, both the rate and num-
ber of ICHM test firings are lower. than we
had expactad by thiz timae,

V1. Operational Capability Date—Consider.
ing all the evidence, we believe it is now well
estallished that the USSR is not engaged in a
“crash™ program for ICBM development, We
Lherefore believe [4 extremely unlikely that an
initizl operational capability (TOC) was estal.
tished early in the program with prototype
missiles or wilh missiles of very doubtiul per-
formanee characteristics,

T2 Om e other hand, we still consider it a
loggical course of action for the USSR to ac-
quire a substanlial ICBM capability at the
carliest reasonable date. {The IOC for the
ICEM marks Lhe beginning of the planned
bulldup in operational eapabilities and repre-
senls the date when Lhe weapon system eould
be counted an tg accomplish limited tasks in
the evant of war,) The hard evidence at hand
does ol establish whether or not series pro-
duction of ICEMs has actually I:u:gun, nar
does [b confirm the existonee of operational
launching facifitics, However, Khrushehev's
statements of the winter of 19581950 regard-
ing the establishment of TCBM sarias produc-
tion have been considered in relation to all
other evidence and in light of variations in
the meaning of “serial production,” other nffi-
cial Sevlet slatements, and cold war tacties.
These staterments are not inconsistent with a

“FEP—HFHCRER
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logical decision Lo tool-up for series produetion
and to begin preparation of aperaltional units
and [zeilities before all technieal aspects of
the systern had been fully demonstrated
Considering that production lead times are
probably on the arder of 12-18 months, we be-
lieve the USSR has had sufficient time to begin
turning out series produced missiles,

3. Evidence derived from Soviet TORM flight
Lests ks considered adequate to gauge the gen-
eral progress of the program. We cannot
stale with certainty the precize timing of the
I0C of a few—say, 10—series preduced ICBMs,
In light of ail the evidence we believe that for
planning purposes it should be considered
that the IOC will have ooourred by 1 January
1960,

T4. The rtate of operational buildup subse-
quent to I0C date would depend not only on
the priority assigned, but also to o great de-
gree on the planned foree level Thizs will be
discussed in Lthe fortheoming WIE 11-B-59,

“Boviet  Capabilities for Strategic  Attack
Through Mid-1064."
5. ICEM  Performance Characteristiog—

There is no direct information on the configu-
ration of the Soviet ICBM and no conelusive in-
telligence regarding ICBM component testing,
altheugh Soviet statements indicate 3 positive
relationship between the ICEM, space vehicles,
and proven military hardware, Analysiz of
possible vehicles used in Sputnik [

_] indicates that the ICBM could
be a one and ene-half or paralle] stage con-
figuration but is prebably net tandem, Al

thiz time we do not believe there is sufBeient -
evidence to permit selectisn of a single mast-

prebable ICBM confipuration,

T

_) Varlations in
the performance of Soviet ICEMs and space
vehicles could be accounted for by modifica-
lions of one basic lype of vehicle to accom.
plish specific purposes. It is alsg paszible
that some or all of the space vehicles do nat
specifically represent the basie ICBM, put
were special purpose vehicles.  While we oan-

not firmly relate any of these velicles Lo the
ICBM, the energy they required can be Corfe.
laled to alternative ICEM warhead weights,
An TCBM of a size sulficient to orbit Spuiniks
I and IT would have gross takeoff weight of
about 350,000 pounds and cauld Carry a war-
head of 2,000-3,000 pounds in a heat-sink no5E-
cong,  An ICBM of a size sulfiecient to propeel
Sputnik TIT or Lunik would have g gross take.
ofl weight of about 500,000 pounds and could
carry a wathead of 5,000-6,000 pounds. E

3

1. While the evidence iz not conclusive and
we cannot eliminate the possibility of a lighter
warhead, we believe the current Soviet TORM
is probably capable of delivering a warhead
of about 6,000 pounds to a range of about 5,500
nm. with & hezt-sink noseeone configuration.
A reduction in warhead weight fram that used
Lo 5,500 nm. would permit an inerease in
range. For example, & range of about 7.500
nm. could be achioved with a wearhead of
abcut 3,000 pounds with the zame nosecone
configuration.  Since there is no firm evi-
dence on whether the Soviet TORM employs a
heat-sink or ablative type nosecone, 18 must
be nated that the ablative type would permit
an even heavier warhead or extended Tamngme.
Although we belleve them to be within Soviet
capabllities, neither radar camoufizge of nose-
ftone nor decoys have been detected in IOBM

Lgst firings to date.
EFV:&T:'H F;’Dra.j'i' - bfLLré-Eﬂfl‘j 7
[}

8. We estimate ICBM puidance atP 100 da
a combination of radar track/radic -
iertial, although an all-inertia vstem
is possibls (see paragraph 79).
of the art inqrecision radars
ate a theoretical
TOC at 5,500 n.m.
availabie for esti-
far from ade-

CEP of about three
ratige.  However, th
mating theoreti
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15 in the target area, the inability of egﬂ’ux‘
g remain at peaked eflectivenpss™ for

of compaonents, nexperiznced
cially at 100 AM 1A
sure of combat condity

The amount of de
introdueed byl{s:.ﬁ!’k? factors
we estima

ditions

have no knowledge
retrafib inertial sys

el 1960-1962.

9. Available evidence does net support the
testing of more than one basic type of ICEM
at Tyura Tam—ihe possible varlations in
range and warhead weight discussed in para-
graph 77 could be aceomplished with one basic
missile® Likewise, there is no evidence to

“The Assistant Chicl of Staff, Intelllgence, USAF
believes that the ICBM eurrently undergoing
lests at Tyura Tam is & follow-on weapon. A
possible sorrelation of Y00/1,100 nom. missile tesls
at the Kapustin Yar missile test centler and
ICEM/space vehicle firings at Tyurh Tam can
be made. Chronslogically the 700 non. missile
firings, the early Sovick space launchlngs [(Sput-
nik I and IT}, and the succesatul ICBM frings
from August 1957 to May 1958, could be related
to the objecklve of developing an IOBM with s
Eross welght ol approximately 350000 pounds,
carrylng & 2,000 pound warhead to a range of
5500 nm. A similar chronological correlation
emerges from analysis of the test frings of the
1,100 n.om. mlsslle, the later Soviet space ventures
(Sputnik ITII and Lunik) and the most recent
run of suceessful ICEM test firings (January
1950 to date). If the inilial success of the ICEM
were derived from extensive 700 nam. suhsyslem
testling and experience galned from Sputniks 1
and II, the similar pattern of activity with re-
spect to Hapustin Yar test firings of the 1,100
num. missile, Spuinie ITI, Lunik, and the most
recent suceessful run of ICBM firings would sug.
gzl o follow-on R&D progpram of & milssile
designed for greater warhead welght and no-
CUTAEY,

indicale development of a second generation
ICEM to replace that now being tested. If
developed and tested in the [uture, such a
missile would probably be desipned to over-
comne certain operational diffculties and to
permit sirplified logistics. It might there-
fore be considerably smaller than the curs
rent system, taking advantage of improve-
ments in the technology of construction, com-
ponent design, warhead efficlency, fuels, and
guidanece.

8l. ICBM Ground Environment—There |5 ho
firm evidence to indicate the Soviet concept of
ICEM deployment or the nature of aperational
launching sites. From other ballistic mizsile
systems it appears that mohility is a basic
Soviet design consideration.  The size, welght,
complexity, and mission of the TCBM, how-
ever, bring new factors to bear on launching
system and site parameters.

B2, As cpposed to the advantages of hard or
soft fixed site syslems, a mobile system can
reduce vulnerability by making site location
and identification more difficult.  Eliminating
read mobile systems as belng infeasible for
the Soviel ICBM, we believe a rail mobile sys-
tem, using special railroad rolling stock and
presurveyed and preconsiructed sites, to have
cerlain advantages and disadvantages. 5o
long &3 & multiplicity of sites exizted, a rail
mobile system would increase Hexibility, de-
crease vainerabllity and reduce the oppar-
tunity for enemy knowledge of oceupied sites,
On the other hand, missile system reliabiliiy
right be reduced and sizable specizl trains
would be required. The number and type of
cars would depend on the size and eanfigura-
tion of the missile and the amount of fixed
equipment installed at each of the prepared
sites. The permanent installation at the
launching site in such a rail system could be
no more Lhan a conerete slab on a speelal spur,
but might include other facilities such as 2
sinall liguid oxygen facillty, missile checkout
huilding, missile erecting equipment, etz

83. The available evidener suggests thal the
Zoviet ICEM could be rail mobile; it is insuffi-
clent 1o establish whether the system as a
while will consist of rajl mobile units, fixed

B s S = R B
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installations, or & combination of the two.
Whatever ground envirohment is selected,
however, the Soviet rail nefwork will play a
eenlral role in the operational depleyment and

logistic support of the TCBM system.

Bt JOBM System Summary—In suminaty,
the probable characteristics of the Soviet
ICEM system are estimated as follows:

Us Deslgnatlon ... .. 558
TOQ Date ..., See paragraph 73
Maxlmum Range .. .. 5500 nam, with 6,000 pousnd
warhead
. Liguid exygen/kerosene, sin-
gle-slep Anal stage shutoff,
and large vernlers
. One and one-hall or parallel
staging
Frobably radar track/radlo
commandfinastial, All-
Inertial could probably ba
avallable In 1960-1262
Accuracy |, . Ses peragraphs ¥4 and 79
Kogecone ... .. ... Separating; heak-sink or ab-
Iative (see paragraph T77T)
Probably 8,000 pounds at 5,500
I.m. range

Propulsion

Configuration

Guldanee ... ... ....

Maximum Warhead
Welght

Eall maoblle andsor fixed in-
stallations

Giround Envlronment

Close Sepport Missiles

5. Conzidering pencral Soviet progress in the
missile fAeld, we believe that {or severzl years
the UDSSK has had the capability of making
close support missiles available to ground
foree units. Buch missiles could include: (a)
a single stage mlssile with a range of about
5,000 to 6,000 yurds, capable of delivering a
20-40 pound shaped HE charge against tanks
or other hard targets with a CEP of about two
faat, possibly employing wire link command
guidance; {b) & missile capable of delivering
a 500 pound payload to ranges on the order of
10,000 to 30,000 yards which could, with a for-
ward chserverfeontroller, obtain accuracy of
15-30 feet employing radio command pguid-
ance. Despite the lack of evidence, we esti-
mate that the first of these missiles probably
has been developed and is now operational.
Soviel development of the second mlssile sys-
tem is only a possibility, not & probability,
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IV, BAYAL MISSILE STYSTEMS

26, Evidence indicates thab first steps were
being taken Lo modernize the Soviel Navy in
195621953, There i3 an increasing amouht
of evidence subsequent to 18535 that indicates
an intenl to equip ships with guided missiies.

&7, Thers is little gvidence of research and de-
velopment associated with specifie missile sys-
tems for Soviet neval application, although
there have been sporadic reports of possible
launchings of missiles or rockels in the varl-
ous Soviet fleet arcas. E

B

557 150200 nom, Submarine Missile System

g, Since 1955 there have been sightings of
w55 and smaller submarines with cap-
sules and/Sor launcher-like struciures on Lheir
decks.  These includad an excellent sighting
i Leningrad in 1856 of a submarine with &
capsule and launching ramp.  IL 18 probable
that a few “W' class submarines have been
converted Lo carry subsonic cruise type mis-
stles, Some smaller submarines have pos-
sibly been converted as well,  IE 15 estimated
Hai two such missiles can be carried in a
deck eczpsule and launched from a ramp.
Characteristics of the system &re approxi-
mately as follows:

s Designation a85-7
100 Date 1955-1556
Type ... ... Bubsonle cruise
Maximum Range of  150-200 n.m,
Misslles
Number por Sub. I
marine

Launching Cendition . Surfaced

Gdlanca . Programmed  with dopplor
asclel, parmitting low altis
tude fMight profile

ACLUCACY . 24 nm., CEP under opera-

tonal conditlons
Maximum Warhead 2,000 pounds

Weighs
55-9: 500-1,000 nm. Submarine Missile System

8% Simce 1856 there have been a Tew sighlings
and photopgraphs of "&" class submarines with
greatly enlarged salls.  Since 1958, three such
submarines with two dome-shaped covers in
the after portion of the enlarged sail have
foen observed in the North; we believe at least
ore such submarine is in the Far Ezst,  (See
Figure 13)  These submarines may have been
madified for carrying and launching ballistic
tnissites,  If so, an initiel operaticnal capa-
Bility with akb least three submarines has ex-
izted since mid-I95E.

i, Such sulinarines could carry Ewo missiles
cpch, but could probably launch them only
while fully surfaced.  The missile might have
a range of about 200 nom., & warhead welgh-
ing =bout 1,000 pounds, and a CEP under aver-
age operational conditions of 2-4 num. at max-
i range.  Although we estimate these
submarines may have been modified to crrry
and launch ballistie misslies, we &re not suffi-
ciently confident W include Lhem as a Yprob-
able program.”

@1, Therg i5 inconelusive avidenee thet the So-
viets are developing an advanced submarine/
ballistic missile Systerm. None of the small
emount of evidenee available concerns devel-
opment of an associated missile itsell, Based
mmainly on estimeted Soviet requirements and
Lechnical capabilities we believe the USSR will
pratably develop s submarine/ballistic missile
syslern having the following characteristics:

U5 Designation 53-8
o Dwle oo L. 1961-1063
Type coeevee. . Balllstle
Maximam RBange of §00-1,000 num.
Kflaziles
Launching Conditlon . Submerged or surfazced
Fropelant . ... ... Solid or storable lguid
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Culdanee
Aceuracy

........... All-Inartial
.......... 14 nm. CEF under opera-
tlonal condlilens
Maximum Warhead About 1,000 pounds
Walght
Mumber per
marine

Sub- 812

55-8: 30-40 n.m. Shipbarne Surfoce-to-Sur-
face Missile System

92. Some Kotlin class destroyers have been
completed with armament and electronics in-
stallations significantly different from the
standard Kotlin (see Figure 14), These ships,
now deslgnated Kildin class, have neither the
conventional main battery armament nor tor-

pedo  tubes, They have a large  misslle.

launcher In place of the after main battery
gun mount and a misslle-handling deck house
just forward of the launcher. Although thess
were nob seen until 1958, there is some evi-
dence that they were being worked on as early
as 1955 in both the Black Sea and Far East
areas. DMore recently we have seen & new
guided missile destroyer, tentatively desig-
nated Krupnyy class, which has two missile
installations simllar to the Kildin, ene forward
and ane aft, In 1955-1956 construction work
was stopped on four to six uncompleted Sverd-
lov class cruisers and several were partially
dismantled. It is still not known whebther
these ships will be serapped or completed. It
is logical to suppose that guided missiles will
be included in the armament of these and any
other cruisers modified or constructed in the
future. The surface-to-surface missile for
armament of destroyers and crulsers is esti-
mated to hawve the following characteristies:

U5 Designation . Bs-8
Type of Missile . Subsonle crulse
Maximum ERange ... 30=40 n.m.

Culdanee ... ..... Programmed or radac tracks
radle command with ter-
minal homing

Maximum Warhead

2,000 pounds
Welght .

Shiphorne Surface-to-Alr Missile Systems
03, Surface-to-air armament could include the
5A-2, 8A-3 andfor SA-4 adapted for naval

use. Installation of these systems would re-
quire extensive alterations to existing ships.

)

The Krupnyy and Kildin, previously noled as
having surface-to-surface missiles, do not have
a surface-to-alr missile capability. We esti-
mate that adaptations of the 8A-2 and S54-3
would be put on destroyer and cruiser types,
whereas the size of the SA-4 would limit in-
statlation to crubser types.

S5-10: Antisubmarine Missile Systems .

94, An antisubmarine missile system could be
under development in the USSR without our
knowledge. The USSE has the basic sclen-

-tific and technical capabilities to develop ASW
missile systems as well as the required detee-
tion and tracking equipment. We believe that

the USSR.will probably develop & ASW mis-
slle for operational use. The alternate lines
of development available plus a complets lack
of evidence on Soviet development of such a
missile system preclude a firm estimate of
specific missile characteristics. Bdsed on re-
guirements and the state of the art we esti-
mate the following system. The specific char-
acteristics of the actual weapon may vary con-
siderably from listed characteristies:

US Designatlon ..... &5-10
100 Date . ..., .... Surface ship=launched
1962-1964
Bubmarine-launched
18631965
Maximum Range ..,. 20 nm.
CEP ................ 400 yards at water re-entry
Configurations ._.... (@} Balllstle launehed depth
charge . with 400 pound
nuzlear warhead
(k) Ballistlz Iaunched hom-
ing torpedo with 150 pound
HE warhead
.. Inertizl—In addition, the tor-
pedo to employ self-con-
talned acoustic homing
. May possibly be used ageinst
surface ship targets

Culdance

Remarks

Coost Defense Missile Systems

95, In carrying oub its responsibility for de-
fending the sea approaches to the USSR, the
Soviet Mavy maintains and operates land-
based coast defense weapons in addition to its
aircraft and forces afioat. It is possible that
guided missiles or rockets have been or are
being Incorporated into this coast defense
system.
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Informalion on change
te TABLE I fo be of-
tached fo beck of page
21,

A similar review of the evidence relating to ICBM reliability
has led to the conclusion that Table I (page 22) of the subject
estimate should also be revised. We have concluded that the
inflight reliability, that Is, the missile’s reliability after leaving
the pad, lies in the range between 55 percent and 5 percent ab
I0C az opposed to the 80 percent now appearing in the Table.
We further conclude that inflight reliability at I0C plus three
years Hes in the range between 70 percent and 85 percent as
opposed to T5 percent now in the Table. Within these ranges
the Assistant Chief of Staff for Intelligence, Department of the
Army and the Assistant Chief of Waval Operations for Infelli-
gence, Department of the Navy believe the rellabilities in ques-
tion lie at the lower ends; the Assistant Chief of Staff, In-
telligence, USATF estimates that the reliabilities lie at the upper
ends and herewith withdraws his footnote on page 23 of the
subject estimate, Note that figures in the Table regarding “in
commission rate” and “on launcher reliability” are unchanged.




V. ESTIMATED RELIABILITIES OF SOVIET MISSILES

TABLE 1

We have little Information on which to base an, estlmate of the
operatlonal rellabllity of Sovlet mizsiles. The following are consld-
ered as possilile reliabilities. For several years after an 10Q, the rell-
abllity of a missile system will probably improve, and then level off,
Excepl where noted the following rellabilities are for the perlod sub-

sequent to LRG3,

UE DESIONATION

Alr-to-Surfaes Syumnsl-

IR-Cok=
MIRACON
RATE®

{percent)

RELEABILITY
{percent)

On Louneher b In Flight »

AB-1. .. iiiiiiee..., NA an Bl
AB-T. i o HA a0 ]
Burfnce-to-Surfsce {Ground-
Launshed) Systems
. MNA ad 80
AR B A LA d L ey HA a0 1]
. . A 90 B
N e 85 a0 B0
SMutIGC........._..,,_. TE ES 76
I0C plus 3 yenrs. ... .. ... a5 B5 B0
EE-B (IOBM) st IOC. . ... ... 70 &0 Bt
IOC plus 3 years. oo ..., i} =1i} 181
Surface-to-Surfuce* (Maval-Launched)
Bystemns
B5-Ti8..... ... WA &0 75
BF-0at 10C. ... . cerees HA B0 G40
TOC plus 3 years. .. ........ W& 90 75
BE-10 (ABW) st TOC,.,...... N4 &n 75
[w/submequent
lmprovement)
Burfnoe-to-Alr E_-rama
BA-L. . iiiiiciiiiiiaia., HA kL] , 1
BA=2, L iicici... NA a0 i)
BA-3. e . .1 o0 5
SA—4. - ciiiasac.. HNA B5 Bd
SA-5 l.l- IDI.'J MA ED 5
{wisubsequent
improvement)
Burface-to-Alr {Nnral] Sy-l.u-nn ‘
BA-2 (Naval).. L. NA 90 4a
SA-3 (Maval).. cerraiiee.  MA 1 a0
SA—4 (Noval)._ . WA A5 13
Air-ta-Air Systems .
AA-] . cerreeaeraasiaoao.  HA BS Ed
ﬁ.ﬁ—ﬂ-........... ............ HA a5 Bl
AA-E Lol iiiiiiia. HA a0 8BS
Ab—d o e, HA o 80
AA-F. L iiieiii.... HA B3 5
{wibub=aquent.
improvement)
See fooinotas OB NEEE page,
D o TR G S B L 4%
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Percentage of national opernticial inventory considered “gosd enaugh
o bry™" Lo lnunch al any given time (considered meaninglul in only a
few casea), With prior preparation in-commission rate wouold be higher,
Percentage of those mimiles In operational unils econabdeeed “gpood
enough to by*" Lo leunch that will actuslly get off Lhe lavncher when
fired.

P-nrn!ni.uge of thoae missiles that get off the lavncher that will setuslly
reach the vicinity of the terget, Lo, perform within the designed spee-
fientiona of the miasile aystem,

Tn thoss categarisd, only thoze miissiles considered "good coough to
'.l'_:f“ Lo launch will be loaded on ohips snd aircrafi.

The sssumplions made for nir-to-surfeess and pir-to-pir misiles do nat
Inelude lossea due te sbreraft aborts which are cavsed by nonmissile
related jtama,

The Amistant Chisl of Btaff, Intellizence, TEAF, estimates that the Inflight
relinbility af Baviet ICHM'n will be &0 percent at TOC {1 Janusry 19600
and #) pereent three yoars later.  This eslimate is based wpon the very
high and well recognized relisbility of Bovied short and medium range
iaizsiles, the ¥ast Soviet expesience in surlace-to-surface missile launch
operations, the high proportbon of recenl ICBM launches which have
travelled the full ICBM test range distance, and comparshle USAF ICBM
prograims,

NOTE: It is painted out that & lsrger number of missiles than in ostionsl

cperotfonal Inventory will have besn produced, the extras going lo
luinln;, tost, ole,  The number of “exteas" will wary with the {vps
rndasibe,
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¥l REACTIOMN TIMES FOR SOVIET MISSILE SYSTEMS

86. The reaction times of Soviet missile units
would vary according to the type of missils,
the location {on or off site) and degres of
alert.  In the absence of information we con-
sider the following are reasonable estimates:

a. B8-1: Thls 75 n.m. missile, which is
fransported in a fueled state by & track-
laying vehicle, could be fired about five min-
utes after reaching a presurveyed pesition,

b. 55-3 through $5-6: Each of these Sys-
tems is estimated to have varying degrees
of mebility. For units in transit at the time
of alert, the following times are estimated
for the launching of the first missile after
the unit has arrived at the site, which would
require at least presurvey and in some cases
certain fined facilities:

{1} 85-2 through S8-§: 2-4 hours after
arrival at site

(2) B3-8: 4-12 hours after arrival at site

47. The fallowing resction times are estimated
for the 55-2 through $5-6 when the missile
unit is in place at a launching site and under
the alert condition indicated:

a. Case I—Crews on routine slandby, elec-
trical eguipment cold, missiles not fueled
but could have been checked out recently,
Reaction time 24 hours,

b. Case II—Crews on alert, electrical equip-.
ment warmed up, missiles not fueled, Re-
action dime 1530 minutes.

. Case III—Crews on alert, electrieal equip-
ment warmed up, missiles fueled and oe.
caslonally topped. This ready-tofire con-
dition probably could not be maintained for
more than 10-15 hours. Reaction tHme
5—15 minufes,

88, dir-fo-dir and Adirto-Surface Missiles—
The AAMs and ASMs have a short enaugh re-
action and reload time so Lhat they are not
the delaying factor in the takeof of the air-
craft,

99, Surface-to-dir Missiles—all SAMs will
have & reaction time of less than a minute
when alerted.  The reload time will vary with
Lhe type missile system, but would be such a5
to provide relatively continuous fire until all
missiles st the site are expended,

100, Maval Missile Systems—The resction
times for naval systerns are estimated as
fallears:

ALERT STANDOY REMARKS
tmitutes) (minutes)
559 ... 10 15 Hurface launch
s55-8 . L =10 040 nm. cruise
' missile
85-4 ] I5 Bubmerged or sur-
tace launched
55-10 . E 5-10 ABW
ShaMs . L z Reload  tine, 20
seconds

— TP B RO R R 24




VH. ORGAMIZATION AMD COMNTROLT

101 As in the case of other priovity programs
of great magnitude, basic policy decisions of
the Council of Ministers guide and control re-
search, development, and production of Saviet
missile systems and the construction of aper-
atipnal facilities, The military, economic,
scientific, and industrial organizations par-
ticlpating in the program receive instructions
from and submit recommendations o the
Councll of Minlsters, Within the Council it-
self there is evidence toIndicate that a Deputy
Chairman, Dmitrij Ustinov, plays a leading
role in the missile production program. It is
likely that Ustinov and his colleapgues are ad-
vised by a Betentlific Technical Counell COm =
posed of sclentists, industrialists and military
officers who are experts in this field,

102, The Minlstry of Defense controls all mili-
tary aspects of the guided missile programs:
€.g., the conception of military requirements;
the military participation In design, testing,
procurement, and production; the inspection,
acceplance, storage, and maintesance of com-
pleted systems and operationsl facilities; the
training of military personnel to operate the
systems; and the formulation of strategic and
tactical doctrine for their use. Within the
Minislry the organization designated to carry
out these responsibilities, as they apply to the
equipment itself, is the Chief Artiliery Diree-
torate, which performs a similar function for
many other weapons systems. The activities
of the Chiel Artillery Directorate and the other
ministerial organizations participating in the
missile program are believed to be directed
and coordinated by Chief Marshal of Artillery
M. I. Wedelin, who has had wide experience
in the weapons field and is & former head of
the Chief Artillery Directorate. Unbike other
Deputy Ministers, the nature of Nedelin's as-
signment has been kept secret sinee his ap-

"This diseussion of the basic organization and
control of the Soviet gulded misile program Is
baged in part upon direct evidence and In part
on annlogy with the way the Sovietz are known
to handle other high priority programs of méli-
Lary slgnificance,

pointment as & Deputy Minister of Defense
in 1952, in light of his background thers is
little doubt that he plays an exceedingly im-
portant role in the missile program.

103. Once the decision is made by the Couneil
of Ministers to create a missile system to meet
the requirements of the Ministry of Defense,
anumber of scientific-industrial organizations
become major participants in carrying out the
program. The research and development
phase §s centered in varlous researeh insti-
tutes, design bureaus, and experimental fap.
tories subordinate either to the Ministry of
Defense itself or te facilities belonging to the
state commitiees which handle various facets
of defense production. These facilities have
the capability for experimental praduction af
major missile system components and handle
the bulk of the developmental missile produc-
tion. Assuming a successful development
program and a decision to proceed with pilot-
line production and testing preparatory o
quantily producticn, the USSR Gosplan and
the USSR Ministry of Finance have the re-
sponsibility for integrating the production
and construction plans with the over-all So-
viet economic program,

104, The state committees established for such
critical industries as defense, electronics, avi-
ation, and chemicals have prime responsibil-
iLy for the participation of these industries and
their plants in the over-all mizsile pProgram.
However, individual plants engaged in serial
production appear to be subordinate to the
regionzl Councils of the Mational Economy,
which exercise executive authority over thejr
day-to-day operations,

105. The completed missiles and their assooi-
ated equipment are transferred directly from
the plants bo organizations of the Ministry of
Defense. The Chief Artillery Directorate, in
its role as principal Weapons procurement
agency for the Ministry, maintains plant
representatives who carry out technical checks
and inspeclions to inzure that specifications
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are being met and accept items on behalf of
‘the Ministry of Defense.

i106. Soviet space researeh is directed by the
Inleragency Commission for Interplanetary
Communications (ICIC) of the Astronomical
‘Couneil, Academy of Selences, USSR, the
membership of which ineludes Ieading Sovist

specialists in numerous fields of technology,
Among the known members of this commis.
sionm, personnel of the Academy of Boiences
predominate. The Ministry of Defense is rep-
resented on the commission (but does nat
contral it), and the faeilitics of the Ministry
of Defense are utilized for launchings or Epace
vehicles and other gpace research rockets,




Will. THE SOVIET SPACE PROGRAM

Soviet Objectives

107, The USSR has announced that the objec-
tive of itz space program s the attainment of
manned interplanetary travel. At present,
the program appears to be directed toward
the acquisition of seientific and technalogical
data which would be applicable to Soviet space
activities, their ICBM program, and basic sci-
entific research. While the space program
was undoubtedly initiated to serve sclentific
purposes, one of the primary underiylng mo-
tivations which eontinues to give it Impetus is
the promise of substantial worldwide political
and psychelogical gaing for the USSR, Mili-
tary considerations may have little bearing on
the decision to develop certain types of space
vehicles, although the successful development
of these vehicles conld result in military appli-
calions. Thus we conclude that the Soviet
space program has four major objectives,
which will have varying priorities as the pro-
gram itsell progresses and as new political
and rmilitary requirements develop;

a. manned space travel;

b. soientifie research;

c. propaganda;

d. military applleations.
Qf the above, it appears now that the flight
test priority has been on the sclentific and
propaganda objectives rather than on man-
in-space or military applications.
108, The importance the Soviets attach to their
space program is illustrated by the assign-
ment of leading scientists to its direction sinee
at least 1955, by the broad range of facilities
and specialisls engagred in its implementation,
and by the wealth of thepretical and spplied
research  being conducted in its support.
Judging by the number and type of space
vehicles launched over the past two years,
however, the Soviets have not devoted as much
effort to the flight test phase of the program
as we had. previously expected. The actual
firing program has (like the ICBM test firing
program} proceeded at a falrly deliberate

pace. The acquisition of data and experlence
leadlng to future accomplishments has been
limited by the absence of Soviet attempts to
orbit additional satellites for such important
purpnoses as recovery of capsules or determin-
ing the extent and nature of radiation belts
arcund the earth.

108. We have no direct evidence on the priority
of the over-all Soviet space program relative te
that of the military missile program. We find
no evidence that it has interfered with the
military program and we do not believe It will
ke permitted to Interfere in the future.

Recent Lavaching Activitios

118. The lunar probes, or Luniks, launched in
1859 were major feats of theory and technol-
ogy. Their general naturs and complexity, to-
gether with their anneunced payload weights,
represent an advance over the Sputniks, which
themselves had exhibited progressively in-
creasing payload capability and technical
sophistication.  The launching wehicles for all
three Luniks were probably essentlally the
same. They used one stage more than the
Sputnik or ICEM vehicles. Sinee the mizsions
of Luniks I and IT were probably o hit the
moon, their instrumentation was probably
about the same, The first failed to accom-
plish the mission and the second was sueeess-
ful. The mission of the third was primarily
to acquire pictures of the previously un-
observed portion of the moon's surface, So-
viet released data indicates that this was sue-
cessful, although the actual quality of the
data cannol now be assessed. During the
transit of the Lunik benezth and beyond the
moon—not around the moon—there was a
change in the modulation on 183.6 mefs that
could indicate the transmission of photo-
graphic data to the Soviets. Lunik ITI be-
came an earth satellite with an approximate
18-day orhit. The Soviets have triggered the
primary data link only when the information
can best be received in the USSR, thereby
preventing the West from intercepting an ap-
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preciable amount of data or locating the
vehicle,

151, In addition to satellite and space vehicle
lzaunchings, the USSR has conducted an ex-
tensive series of high altitude research firings,
In February 1858, the Soviets displayed nose
sections recoversd from rockets fired vertically

Lo altitudes of 50 n.um,, 120 n.m., and 250 nm,

Live dogs have been carried in some such
rockets and successfully recovered from even
the highest of these altitudes, according te
Boviet announcements,

112, The Sputniks and Luniks have probably
all been launched from the Tyura Tam range-
head. Many but not all of the vertical rockets
have been launched fromn Kapustin Yar.
Some characteristios of the Sputniks and
Luniks are given in Table 2.

1i3. The launching of such significant instru-
mented payloads is largely attributable to the
availability of high thrust propulsion sysierns,
which have more than compensated for higher
structural weights and nonuse or nonavail-
ability of miniaturized components. To date,
conventional liquid rocket propellants have
probably been used exclusively, Within the
next few years the Soviets will probably be
able to employ high energy propellants in the
upper stages of their space vehicles, We be-
lieve the Soviets are interested in and are
probably werking on nueclear recket engines
for this purpose. However, nuclear propul-
sion will probably not be used for the first
stage. MNuclear rocket engines may be fol-
lowed by fon and photon type engines, if these
carn be proved practical,

114 The estimated mability and inherent
transportability of Soviet missiles which we
believe comprise major elements of their space
vehicles supports the feasibility of launching
an earth satellite from areas other than the
established Soviet test ranges. There may be
some technical reasons why this would be de-
sirable.  Further, political or propaganda
benefits might dictate such an attempt. For
exaimple, based on the prestige and propa-
ganda benefits and the existing Soviet tech-
nieal and logistieal capability, we believe that
the USSR could launch an ostensible “Chinese

satellite’ [rom the territory of Communlst
China. We would nob expect this to be a
native Chinese launching vehleie although
they may design and build the instrument
package.

Major Supporting Capabilifies

115, For tracking space vehicles, the Saviets

can employ their extensive system of optical
observatories, radio telescopes, interferome-
ters, radars, and radlo direction finders, The
accuracy and response time of their optleal gys-
tems are adequate for debermining relatively
stable carth satelllte orbits; the speeds of re-
sponse of the interferometer, radar and the
radio direction finding stations are adequate
for observing thelr nonrepetitive trajectories.
Soviet observation facilities and data handling
capabilities will be adequate to carry out most
of the individual space misslons™eonsidered
herein. However, some will have to be com-
plemented by self-contalned guidance; C.g., ta
effect rendezvous with a space station, or to
land a man on the meon, Such missions will
be hendicapped to some extent by the USSR's
present lack of access to land-based locations
for worldwide tracking stations. Shipborne
instaliations could alleviate but not eliminate
thiz problem.

116. The accomplishment of more advanced
Space projects requires contributlons from
many fields of science and engineering, In
the basie seiences, the Soviets have demon-
strated high capabilities in related fields such
as physics, mathematics, and the geophysical
sciences, stemming from an extensive theo-
retical background, large and effective edu-
cational and research programs, and inten-
sive efforts to keep informed about Western
ecientific advances. The Soviets are compe-
tent in celestial mechanies and astraobiclogy,
they are making rapid strides to overcome
limitations in astronomical Instruments, and
their eapability in computers is adequate for
space research purposes.

Capabilities to Accomplish Specific Objectives

117. The dates given for Soviet space activ-
ities estimated in this section represent the
eatliest possible time periods In which we
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believe each specific event could be accomn-
plished. We recognize that the various facets
of the space Might program are in competition
not only among themselves but with many
other priority programs, and that the USSR
probably cannot undertake all of the space
flight activities described below at the priority
required to meet the time periods specified.
In addition, some of these misszions depend
upon succassful prior accomplishments of
other ventures.

118. Unmanned Earth Safellites—The USSR
will continue to place into orbit satellites
growlng progressively in size and welght. On
the basis of information from previous space
fAight operations, we believe that the USSR
could now orbit sclentific payloads weighing
on the order of 5,000-10,000 pounds In a mini.
mum (100-150 n.m.) orbit. As additional sei-
entific information is obtained, the USSRE will
refine and develop new sclentific instrumen-
tation to be placed inte satellites, and will
explore fully those eritical reglons surround-
ing the earth to assess accurately the blologi-
cal effects of radiation and other hazards
which may be present. Objectives will prob-
ably inelude continued measurements of the
gascous compositions of the upper atmosphere
and space, micrometeorites, primary and
secondary radiations of all types, aurora and
ignespherie characteristies and electric, mag-
netie, and pgravitational fields, Within the
next several years the Soviels can be expected
to undertake relativity checks and the aequi-
sitlon of astronomical data.

119. Specific military support functions which
may be served by unmanned satellites in-
clude surveillance, communications relays,
navigational aid to shipping and aircrcaft,
geodesy and mapping, and early warning.
Technigues to accomplish the above include
photography, infrared, radio, and telewi-
gion. Within the general classificatlon of
surveillance satellites, there are several types
which have potential usefulness to the
USSR, These are a weather satellite, a satel-
lite for warning against ballistic missile
attack, an electronic surveillance satellite, a
satellite for mapping, a force deployment
satellite, an electronic eountermeasures satel-

lite, and a satellite for the detection of high
altitude nuclear tests. Any of these misslons
could be undertaken to demonstrate feasibil-
ity beginning in the 1959-1960 peried. How-
ever, they could probably not contribute sig-
nificantly to Soviet military capabllities for
several years after first feasibility demonstea-
tion.

120. There are three nonsurveillanoe types
of military satellites which we believe will be
included as Soviet milltary requirements.
These are navigation satellites used by air-
craft and surface craft to aid in posltlon deter-
mination, communications satellites of the
simple and delayed repeater types, and non-
radiating satellites so positioned as to permit
a complete and aceurate description of the
gecidal shape of the earth, -

121, Currently, the USSR could place into
orbit and probably recover biclogical speci-
mens from satellites for the purpose of pro-
viding essential knowledge of recovery tech-
nigues and the effects of the space environ-
ment of such specimens. Several such tests
would be highly desirable, if not necessary,
prior to manned capsule recovery from orbit,

122, Unmanned Lunar Rockets—The Soviets
have announced the total inflight weight of
Luniks T and IT to be 3,245 and 3,324 pounds,
respectively, which includes the final stage
empty rocket weight and 797 and 858 pounds,
respectively, of sclentific instruments, con-
talners, and batteries. Given such payload
capacities and the demonstrated abllity to
impact on the moon, we belleve the USSR
could orbit the moon with an instrumented
satellite at any time. A soft impact on the
meon requires the use of a retrorocket, more
accurate guidance and a method of attitude
arlentation. An  instrumented funar soft
landing could probably be accomplished by
late 1960, We also believe that the capability
demonstrated by the Luniks Implies a current
capability to carry out a biomedical experi-
ment to the vicinity of the moon. As a pre-
lude to & manned lunar landing, we believe
that an unmanned experimental landing on
the moon and return to earth esuld ocour dur-
ing the period 1963-1964.
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123. Planetary Probes—FPlanetary probe ve-
hicles could wtilize existing propulsion uniks
and presently available guidance components,
We believe the USER could launch probes
toward Mars and Venus with a good chance
for success, with the communieations link
probably presenting the most formidable prob-
lem. The first launchings toward Mars eould
ococur about October 1980, when Mars will be
in the most favorable position relative to the
earth, More sophisticated probes could be
launched about November 1962, when Mars
will again be in a favorable position. On the
same basis, the first launchings toward Venus
eould occur about January 1961, and mare
sophisticated probes could be launched about
August 1962, The months given are thase in
which energy requirements are at a minimum
and the guidance accuracy requirements are
the least stringent. An approximate three
maonth pericd on either side of those specified
is practical but as one departs from these
minima, penalties in payload weight and
guidance accuracy are imposed.

124, Manned FEarth Sotfellitss—We believe
that the Soviets will achievs their first man-
in-space success using a capsule-type recovery
incorporating a minimum of refinements.
The present Soviel payload capaclty iz ade-
quate Lo meet initial requirements. However,
prior to attempting even the most elementary
man-in-space ventures, the Soviets must solve
various problems, many of which require a
progression of space experiments. We antie-
ipate that many of these experiments would
precede even a high risk attempt.

125. Most important among problems still re-
quiring solution are: (a) the development and
testing of a suitable and a reliable rocket
vehicle, and (b) development and testing of re-
covery technigues which will necessarily in-
clude provision for safe re-entry into the
earth’s almosphere a5 well as the ability to
control ejection and re-entry in relation to a
preszlected gecgraphic area.

126. Certain biomedical experimentation i an
absolute requirement for passenger survival:
eg., stabilization, temperalure control, and
ather physiclogical and psychological en-
vironmental controls must be provided, It is

possible that harmful radiations assoclated
with large solar eruptions will inhibil manned
space flight, but until additional knowledge
of the degree and effect is acguired, no mean-
ingful assessment can be made.  Based on the
limited data presently available on the Van
Allen belts, it is pessible that unshielded
manned sustained orbital fiight will be limited
to altitudes under 500 miles or above 25,000
miles.

127, Intensive testing within the next six to
eight months eould provide sufficient scien-
tific background to support a high risk man-
In-space attempt or more hormal testing for
the next 1B months would provide back-
ground for a less risky atiempt. An ecarly
effort resulting in failure would not neces.
sarily risk adverse publicity because of the
USSH's strict security measures. We fhere-
fore estimate that, in consideration of propa-
ganda advantapges that would aecrue, the
USSR could attempt to recover & manned cap-
sule from orbit at any time by the acceptance
of very great risks of failure. However, we
estimate that by mid-1960 to mid-1961 the
USSR could acquire sufficient experience and
scientific data to recover a man from orbital
flight with & fair chance of success, Glide
type re-entry vehicles could make thelir ap-
pearance one or two years later.

128, We believe that the USSE now has the
capability for manned vertical launchings and
that dewnrange manned récovery tests could
begin at any Lime.

129, Manned Maoneuverable Space Vehicles—
Achievement of a maneuverable manned earth
satellite could follow closely upon the attain-
ment of a minimum man-in-space capability.
It i5 belisved that in 1963 the Soviets eould
develop a minimum ability to change the path
of & manned space vehicle. Longer lved and
maore maneuverable space vehicles allowing
repeated path changes could be developed
using conventional propellants. When a sig-
nificant capability for maneuver of a manned
space vehicle had been achieved, it would be
passible to effect rendezvous with an orbiting
vehicle. Once contact had been made and
itemns of equipment constructed or modified
in space, the Soviets could claim they had
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established a manned space statlon, Depend-
Ing on the successtul prior development of the
maneuverable vshicle, It Is belleved they
could establish such a station by 1965,

130, Onee the lenglived maneuversble
manned wvehicle using conventlonal propel-
lants and large boosters becomes practicable,
it would permit the construction, operation,
and malntenance of Initial space stations.
These statlons would incorporate a capability
for position keeplng and for making minor
adjustments in position as desired. Advaneced
space stations suitable for sustaining life and
for performing selentific or military functions
for extended periods of time (several months
ot more) would probably use unconventional
propulsion systems and closed eyele ecological
systems and could be established about 1970,

131, Manned Lunar Flights—Contingent
upon successes with manned earth satellites,
the development of a new, large booster en-
gine, and concurrent advances In seclentific
experimentation with lunar rockets, propul-
sion staging techniques and attitude orienting
devices, the Soviets are believed capahla of

manned cireumlunar flight with reasonable
chance of suceess in the period 1864-1965; of
recoverable manned lunar satellites in the
10651966 period; and of lunar landings and
return to earth about 1970. None of the
above estimated missions would, initially, re-
quire unconventional propulsion systems,

Proboble Mext Steps

132, Judging by the USSR's known and esti-
mated technical capabilities, and considering
the Soviet desire to achieve major worldwide
propaganda and psychological impact, we be-
lisve that during the next 12 months or so
the Soviet space program will Include one or
mare of the following:

a. vertical or downrange flight and re-
covery of a manned capsule;

b, unmanned lunar satellite or soft land-
ing on the moon;

¢ a4 probe to the wvicinity of Mars eor
Venus;

d. orbiting and recovery of capsules con-
taining instruments, an animal, and
thereafter perhaps a man,
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TABLE 3

POESIELE SOVIET SPACE DEVELOPMENT PROGRAM *

FIRST POSSIBLE
SPACE PROGRAM OBJECTIVES CAPARILITY DATE

These dates represent the earliest possible time period in which
each specific event could be successfully accomplished. However,
competition belwesn the space program and the military missile
program as well as within the space program itself makes it wn-
likely that all of these objectives will be achisved within the speci-
fied time pertods,

Unmanned Earth Satellites

S000-10,000 pounds, low orbit satellites .. e 1959
Recoverable (inciuding blological) satellites ... . co.. 1959
Military Satellites:—The dates shown are the earlisst in which
feasthility demonstrations could begin.  After feasibility dernon- .
stration, militarily useful systems could generally become avall- .
able in two to three years,
Surveillanee: weather, mapping, and foree deplayment . 1859-1980
Navigalion, Geodesy, and Communieations L. 1959-1050
Early Warnlng ... PR, Coe..o 1959-18980
ECM and Elint ... .. . el 19859-1960
Unmanned Lunar Rockets
Biological Prebe .. .. . . . .. ... .. .. Ceeee.... ... lomg
Satelliteof the Moon ... ........... . ....... . . '~ 1955
Boft Landings ... ... ... ... ... .. ... ... e, 1960
Lunar Landing, Raturn, and Earth Recovery | . . - ... 1963-1964
Planetary Probes
Mars ... .. ... . Ceteesieceueieeaeaiiiiaioa o L. About October 1980
Venuz ., Crtteesschcaanaaaeoaaiooo L. About January 1061
Manned Vertical or Downrange Flight .. .. . P |+ 11

Manned Earth Satellites—The specified time periods for manned
agecomplishiments are predicated on the Soviets having previcusly
successiully accomplished a number of similar unmanned ven.

Lures,
Capsule-type Vehicles® . . . . coooooL o, Mid-1560 to mid-1981
Glide-type Vehicles® . . . . ... . ... . .. 1 to 2 years after above
Maneuverable (minfmum; conventional propuision) .. 1963
Maneuverable {nuclear propulsion) ... .. ... . coo.... About 1970
Space Platform {minimum, nonecological, feasibility demonstra-

tion) . . e e e . 196a
Space Platform (long-lived) . ... ... .. e ... ....... About 1970

Manned Lunar Flights
Cireumlunar ... . . ... o 1964- 1965
Satellites (temporary) . ... .. ... oo, 1965-1068
Landings . . e . e About 1970

" See Table 2 for accomplishiments to dale,
*Rocovery would prebably be attempted after the fest few orbits but life eoutd probably be swsatained
for abaut o weelk,
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