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SOVIET TECHNICAL CAPABILITIES IN GUIDED MISSILES
AND SPACE VEHICLES

THE PROBLEM

To estimate Soviet capabilities and probable programs for the developmeni of
guided missiles, and the major performance characteristics and dates of operational
availability of such missiles, In addition, to estimate the objectives and technieal
capabilities of the Boviets in space. (The period covered runs through about 1966,

except where otherwise stated.)

SUMMARY AMND COMNCLUSIONS

L. Soviel capabilities in puided missiles
and space vehicles rest upon a major na-
tlonal effort in research and development
pursued over the past 15 years. The
USSR now has two major missile test
ranges at Kapustin Yar/Vladimirovka
and Tyuralam, an extremely large com-
plex at Sary Shagan for the development,
of defenses against ballistic missiles, and
other lesser test facilities (see Fipure 1).
The ICBM and space programs have
shared faeilities on the Tyuratam range.
All of these facilities have been signifi-
cantly expanded within the past two ar
three years.

2. The Soviels have concentrated on the

development of only a few systems at any

one time. With the possible exceplion
of the first surface-to-air system, deployed
around Moscow, there has been no indi-
cation that Soviel guided missiles were

TGP 5 ECRES

developed on a "crash” basis. The So-
viets now have operationally available .
about 20 individual missile systems for
surface, air, and sea employment. To
date, they appear to have concentrated
on initial satisfaction of a broad range
of military requirements, and to have
given little attention to second generation
missile systems. Future Soviet efforts
probably will place greater emphasis on
development of such systems as well as
the improvement of existing systems.

3. We have good evidence on the develop-
ment of most of the current Soviet missile
systems; our estimates of the remaining
systems are largely inferred from Soviet
requirements and technical capabilities.
Our ability to collect and interpret in-
formation on test firings of Soviet ballistic
missiles and space vehicles has been rels.
tively good.  We are reasonably confident
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of our estimates of the operational avail-
ability and the general characteristics of
Soviet missiles.  We have less confidense
in our estimates of their accuracy, reli
ability, and reaction time.  We have little
direct evidence on Soviet programs for
operational deployment except for the
surfaece-to-air systems and certain air-to-
surface weapons, and even less concern-
ing missile production.

Surface-to-Air Missiles

4. Bince late 1957 the Soviets have de-
ployed extensively a flexible and mohile
surface-to-air missile system  (8A-2)
which appears to be the mainstay of the
Soviet missile defense system against air-
craft. The early Moscow system (SA-1)
has been bolstered by the addition of SA-2
sites, end possibly by the intreduction of
the more effective 8A-2 missile (GUIDE-
LINE). Both systems are capable of in-
terceptions at medium and high altitudes
up to 60,000 fest and would have some
capability up to about 80,000 feet, particu-
larly if nuclear warheads were employed.
(Paras. 29-16)

3. In view of the widespread deployment
of the 85A-2, and its potentialities for
further improvement, we consider it very
unlikely that the Soviets will develop an
entirely new system to improve their ca-
pabilities against aireraft and air-to-gur-
face missiles Aying at medium and high
altitudes. However, neither the SA-1 nor
the SA-2 appears to have been designed or
sited to copre with low level attacks, We
estimate that in 1961 the Soviets will have
available for initial deployment a surface-
to-air system (SA-3) specifically designed
for mediwm and low altitude coverage of
Largets down to about 50 feet. (Paras,
47-48) .

Antimissile Progrom

. There is firm evidence that the Soviets
have had under way for several years an
extensive and high priority program for
the development of defenses against bal-
listic missiles. This effort is apparently
directed toward development of 4 termi-
nal intercept system. It is possible that
the widespread and diverse Soviet ac-
tivities which we have observed repressnt
developmental programs on more than
one type of anlimissile system.  The fixed
nature of the installations and the pon-
eral progression of activities towards work
with longer range missiles leads us to
believe that the main effort has been di-
rected toward defense against IRBMs and
ICBMs. (Paras. 40-57)°

T. We have no basis for a firm estimate
for the date of first operational deploy-
ment of a Soviet antiballistic missile sys-
tem or of its effectiveness apainst the
various types of Western ballistic missiles,
The timing of first deployment will be de-
termined by the nature of the system—
under development, the status of the test-
ing program, its future progress, and the
timing of the Soviet decision to deploy.
We believe that for political as well as
military reasons, the Soviels would wish
to deploy antimissile defenses for the pro-
tection of a few critical areas, even if the
available system provided only an interim,
limited capability. (Paras. 58-59)

8. In the light of these factors and the

intensive Soviel research and develop-
ment activities, we estimate that in the

. 'The Assistant Chlel of Staff for Intellipence, De-

partment of the Army, believes that the avallahle
evidence permits more detailed wnderstanding and
estimates of the anlimisslie systems under develop-
ment at Sary Shagan and Uka than are reflected
in thiz estimate. See his (oobnote to patagraph 57,
pige 14,

R
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period 19631966 the Soviets will begin
al least limited deployment of an anti-
missile system designed for use against
both ICBMs and IRBMs. The earliest af
these dates is contingend upon a Soviet
decision to assume the high risks of start-
ing production and deployment pricr to
full system tests, and therefore is con-
sidered the earliest possible date,  Tf de-
ployed early in the period, the capability
of the system against TRRM= probably
would be the more thoroughly tested. It
should be noted that continuing success
in research and development will be nec-
essary if the USSR is to achieve any opera-
tional antiballistic missile capabilities in
ID63-1966. It is unlikely that systems
which eould be deployed during this time
period would have discrimination eapa-
bilities against sophisticated decoys. So-
viet research and development in anti-
missile defense, perhaps including un-
conventional technigques, will undoubtedly
continue as long as there are ballistic
missiles.  (Paras, 60-62)

9. In the course of its program to develop
an antimissile system, the USSR could
achieve a limited capability to destroy
satellites after they have made a number
of orbits. However, we helieve that for
some years to come the Soviets are likely
to have only a marginal capability under
most favorable conditions for interference
with US satellites. (Pare. 63)

Adr-to-Air Missiles

10. We estimate thal the Soviets have
three types of short range {up to six n.m.)
air-to-air missiles with HE warheads for
employment with their interceptors.
There is good evidence of the deployment
of air-to-air rmissiles in the Soviet and
European Satellite air forces, and possibly

in the Chinese Communisl Air Foree,
Soviet development of improved air-to-air
mizzsiles over the next few vears is con-
tingent upon trends in Soviet fishter and
Western bomber forces and in Soviet
surface-lo-air missile defenses.  (Pargs.
6568

Aldr-to-Surface Missiles

11. A 55 n.m. air-to-surface antiship sys-
tem which has been operational since 1955
is believed to be widely deployed in naval
medium jet bomber units. Two addi-
Lional systems are now estimated to be
operational. The first is an improved
antiship system which has a range of 100
nm. The second is a 350 n.m. system, be-
lieved to have been desipned for delivery
by heavy bombers primarily against land
targets. Both antiship missiles can be
used against land targefs with reduced
accuracy, and the 350 n.m. system pos-
sibly could have an antiship role as a
secondary mission, (Paras. 71-77)

Surface-to-Surfoce Ballistic Missiles -

12. The USSR has developed a family of
ground launched ballistie missiles whose
ranges and other performance charac-
teristics probably satisfy most eurrent
Soviet requirements for iong range nu-
clear attack and for support of theater
field forces. Two short range missiles,
with maximum ranges of about 150 n.m.
and 350 n.m., and two medium range mis-
siles, with maximum ranges of about 700
n.an, and 1,100 nm., have been available
for operational use for the past few years.
An IRBM of about 2,000 n.m. range, now

“under development, will increase Soviet

coverage of distant peripheral targets and
permit prealer flexibility of deployment
within the US2R. The ICHEM develop-

“Pe-P— e REe-
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rment program is discussed in paragraphs
16-20 below, {Paras. 81, 93)

13, Simplicity and rugpgedness have been
major criteria in Soviet development of
ballistic missile systems {rom the short
range to the ICEM classes. Al systems
probably employ radio-inertial puidance,
achieving operational accuraeies of about
one-half to two n.m. depending on the
range of the systern. All use nonstorable
liguid propeiiants exeept the 150 n.m.
missile which uses storable liquid propel-
lants. Short and medium range Soviet
missiles are designed for road mobility
and rail transportability. The ICBM, and
probably the IRBM, are designed to be
launched from fixed positions, and would
be heavily dependent on the Soviet rail
net. Medium range, IRBM, and ICEM
systems are suitable primarily for the de-
livery of nuclear payloads, but short range
systems may be designed to employ nu-
clear, HE, or CW warheads, depending on
tactical considerations. (Paras. §4-94)

14, Qur evidence on Soviet production
and deployment of these missile systems
is far from satisfactory. We have infor-
mation pointing to several plants which
may be engaged in production of ballistic
missiles, but it is insufficient to establish
production rates for any class of missile.
Test range activities indicate the training
of troop units to employ short and me-
dium range systems, as well as continued
research #nd development to improve the
performance of the systems themselves.
Our best evidence on deployment relates
to medium range missiles: some T00 nm,
missiles are probably now deployed in
Easl Germany; T00 or 1,100 n.m. missiles
are probably also deployed in the several
areas near Soviel borders in the Baltic,

Carpathian, and Far Eastern regions.
(Paras. 88, 90, 92

13 Qurevidence on future Soviet ballistic
migsiles is likewise fragmentary and jn.
conclusive, We believe thal the Soviety
will strive to improve the accuracy, re-
liability, ease of handling, mobility, and
reaction times of all classes of missiles,
Among other things, this effort probably
will lead eventually to solid or storahle
liquid propellants and to all inertial guid-
ance. (Para. 95)

ICBM Program

16. We have relatively firm evidence on
the Soviet ICBM test range and the tost-
firing program from which we have been
able to derive basic characteristics of the
ICBEM system and—though with some
probable margin of error—basic factors
affecting its performance under opera-
tional conditions. In the 33 year period
since the first successful flight test in Au-
gust 1957, the Soviets have launched”
aboutl 35 generally successful ICBRMz on
the test range. Considering the observ-
able patterns in test firing in relation to
other Soviet missile programs and to the
space program which has shared ICBM
boosters, facllities, and experience, we
conclude that the USSR has been con-
ducting a eareful and generally successful
ICEM development program, at a deliber-
ale pace rather than on a “erash” basis.
{Paras. 98, 102-105)

17, The sum of our information is inecon-

- clusive as to the precize timing of initial

Soviet ICBM deployment. However, we
consider that the satisfactory develop-
ment of & 5,000 n.m, ICBM by the end of
1959, the probable manufacture of pro-
duction missiles beginning early in that

PGP SRo




P 5

year, and the possible construction of
launching zites in northwestern USSR in
1957-1959 are sufficient to support an
estimate that as of about 1 January 1960
the first operational Soviet ICBM unit
was trained and equipped with a few mis-
siles and launchers, This is referred to as
initial operational capability (I0C) date,
We believe thatl since that time, the USSR
has had at least some capability to launch
ICBMs, with higk-yield nuclear war-
heads and good accuracy and reliability,
against targels in the US.*' (Paras, 124-
128}

18. For extensive coverage of US territory,
5,000 num. ICBMs would have had to be
deployed at launch sites in northwestern
USSR or in the Soviet Far East. By about
mid-1960, however, the Soviets had de-
veloped a 7,000 n.m. missile which could
achieve full coverage of the US from de-
ployment areas virtually anywhere in the
USSR, ICBM launch sites would neces-
sarily be near rail lines. (Paras. 101, 110,
124)

'The Assistant Chisef of Staff for Intellligence, D=
partment of the Army, believes that by early 1960,
the Soviets had developed a 5000 nan. mis=fles satis-
factary for emergency deployment to Interdm I0BM
launch facilities and that & few missiles possibly
were deployed to such faclitles. He belleyes that
an IOC with fully developed, deployed, operational
mizsile launeh facllities did not ceeur in 1960,

"The Assistant Chief of Naval Operatlons (Intel-
ligence), Department of the Havy, bellsves the So-
vlets probably had en emergency eapability to
luunch & few missiles from test facllitles (as opposed
to operationa] launch sites) startlng eardy in 19650
Factors which bear against a deployed operational
ICBM capabllity and which are mentioned In the
nsug welgh heavily In his Judgment. Thess In-

clud

he lack of ICBM troop trainlng metivity, and
the ] of firm evidenee on operalonal TCRM sitas.
In addition, the first appearance of whaol appears
Lo be an operatlonal type site ab Area O gt Tywratam
which was estimated to be compleled In late 1960
of early 1861 leads hlin te Judge that operational
launch sibes were not avallable before thal Ume,

19, We estimate that, with the present
type of guidance, Soviet ICBM: would
nave a CEP* of about two n_m, under op-
erational conditions in mid-1961, but the
actual fipure could be considerably great-
er or somewhat less,  If a very high prigr-
ity is assigned to improving accuracy, the
operational CEP of portions of the Soviet
ICBM force might reach one n.m. as early
as 1963, but we regard 1965 a3 a more
likely date for such an achievement,
(Pargs. 112-113)

0. Although it will probably continue to
be modified and improved over the next
few years, the present Soviet ICBM has
the inherent disadvantages of a very
large, nonstorable liquid-fueled system.
It is probable, therefore, that the Soviets
will develop & new ICBM system using
either storable liquid or solid fuels, build-
ing into it compatible elements to increase
fexibility and decrease vulnerability in
deployment. Flight-tests of a follow-on
ICEM system could begin at any time,
and we believe that such a system could
become operational in about 1963 or after.
(Paras, 131-133)

Leng Range Aerodynomic Vehicles

21, There are indications of current So-
viet interest in long range, cruise-type ve-
hicles. We believe that the Soviets are
developing, and could have available for
operational use by 1962-1963, a ground-
launched, ramjet propelled vehicle, with
a speed of about Mach 3, a flight altitude
of approximately 70,000 feet and a range
in excess of 4,000 n.m. This system could

~have & research role, but if employed for

weapon delivery or reconnaissance it

* Ciretlur error probable (CEP) Is the radius of a
eliele within which theoretleally 50 percent of the
missiles repching the general viclnity of the larget
wlll limpact.
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would complicate Western air defense
problems, {Para. §7)

Moval Launched Missilas

22, Submarine Launched. On the basis
of analysis of observation reports and
photography of Soviet submarines, as well
a5 on statements by Soviet officials, we
believe that two classes of missile carry-
ing submarines are curren tly operational,
Both probably cerry the same missile, a
150 nm. or 350 n.m. ballistic weapon with
& CEF of one to two n.m. One submarine,
the converted “Z" class, can carry two
missiles; the other, the “G" class, can
probably carry three or four. Neither can
launch when fully submerged. We believe
that the Soviets probably are developing
nuclear submarines capable of carrying
and launching ballistic missiles while
submerged. We estimate that they could
have available for initial deployment in
the 1962-1963 period, a nueclear subma-
rine carrying 6-12 ballistic missiles of
200-1,000 n.om. range. It is possible that
the Soviets have elected to equip nuclear
submarines with missiles of the type at-
tributed to the converted “Z™ and “G~
clasges, in which case a few could he ap-
erational this year. We believe that the
Soviets are also developing a 300 nm.
supersonic cruise missile designed to be
launched from surfaced submarines. This
system could be operational this year.
(Paras. 141-146)

23. Surfa¥e Ship Launched. Two classes
of missile launching destroyers are now
operational with the Soviet fleets. They
may employ either of two short range,
cruise-type missiles, both of which are de-
signed for use against ships. It is possible
that a few cruisers may be modified to am-
ploy either of these destroyer launched

missiles as well as adaptations of lang
based surface-to-air systems. The So-
viets also have operational a short range
missile, guided or unguided, for use in
patrol craft. (Pargs. 135-139)

Space Pragram

24. In seizing an early lead in space and
following it with a series of dramatic suc-
cesses, the Soviets have sought to bolster,
both !t home and abiroad, claims of the
superiority of their system. The USSR
has sought to maximize the impact of its
achievement with spectacular “firsts,” on
occasion timed to coincide with interna-
tional political moves. Intervening shots
appear Lo have been desipned largely to
provide data for these “firsts” While the
Soviet space shots have collected scientific
data, the scientific aspects of the Program
seem to have been fairly selective, and to
& large degree applicable to the support of
future Soviet space missions. {Paras.
147-148)

25, The importance which the Soviets at-
tach fo the space program is demon-
strated by the assignment of leading sei-
entists to its direction, by the wealth of
theoretical and applied research being
conducted in its support, and by the allo-
cation of resources and facilities to its fm-
plementation. Space vehicles have con-
stituted more than one-third of the total
number of launchings from Tyuratam in
the past 3% years, The impressive Soviet
record now includes: orbiting of the
world’s first earth satellite and by far the

. largest satellites; launching of the first

vehicles to impact the moon and to phota-
graph the reverse side of the moon:
launching of the first vehicle to transfer
from earth orbit to a trajectory towards a
planet; orbiting and recovery of the only

o PSR-
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earth salellites suitable for supporting
manned orbital fights; and, most re-
cently, the successful orbiting and recov-
ery of a man. (Para. 150

26. The reliability achieved in Soviet
space shols has been much lower than
that of the Soviet ICBM. The Soviets
have achieved 14 successful launchin s of
space vehicles, but we believe that there
bave been nearly as many launchings
which resulted in failures. Moreover, sey-
eral of the vehicles which were success-
fully launched apparently did not func-
tion as planned. Most space failures
were apparently caused by factors unique
to the space program, such as the addi-
tion of upper stages to the basic booster
and in some cases the requirement to
launch at stipulated times. (Para. 152)

27. To date the USSR has apparently not
launched any space vehicles specifically
for military purposes. However, many of
their space experiments have provided in-
formation which would be useful in the
development of future military space 5ys-
tems. It would be technically feasible at
present for the Soviets to equip earth
satellites for such military support roles
as communications, reconnaissance, nav-
igation, or collection of weather data. We
estimate that such systems could appear
at any time. There is no evidence that
" the Soviets are developing offensive space
weapons. However, the Soviets have un-
doubtedly undertaken research and stud-

most recent successful orbiting and pe-
covery of a man, and the capability to
orbit still heavier payloads over the next
few years, leads Lo the conelusion that
the Soviels are technically capahle of
achieving an orbital bombardment yp.
hicle toward the end of the period of this
estimate. Moreover, the Soviet leaders
might seek to derive some psychological
or political advantage by hinting or even
boasting that the USSR had a significant
capability in such weapons, The launch-
ing of vehicles for which the Soviets
claimed a military capability or other So-
viet achievements in space could lend
credence to such claims. (Parag, 149,
175)

28. We believe that the Soviets will con-
tinue to capitalize on their possession of
very powerful propulsion systems, The
USSE could now place in orbit a 20,000
pound satellite, and this orbital payload
could be increased to about 25,000 pounds
in about 1962. An instrumented lunar-
soft landing probably can be made this
year, and additional deep space probes
probably will be attempted during the
next year or so. Finally, there is evi-
dence that the Soviets are now developing
a liguid rocket engine with a thrust of
some one to two and a half million pounds
which could be available in about 1983,
Such engines could be used in elusters in
the 19651970 time period Lo launch earth

fes in this area. Soviet suceess in space  satellites of 50 to 100 tons. (Paras, 167—
as exemplified by the Venus probe, the 174
P oP g RoREe.
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DISCUSSI0ON

I. SURFACE-TO-AIR MISSILES

23. The Soviets have developed relatively fow
surfece-to-air missile systems, each designed

Lo counter a specific threat, or talke advantage -

of scientific and technical advances to assist
in solving air defense problems, German as-
sistance gave a considerable impetus to Ehe
early Soviet research and development in this
field, but made no significant contribution
after about 1949, .

30. The major Soviet facilitios for tesling sur-
face-to-sir missile systems and for training
Lroops in their use are located at the Eapustin
Yar missile test range (see Figures 1 and 2).
These are centered in a complex extending
over some 180 square miles which econtaing
four launch areas, assoclated Instrumenta-
tlon and support facllities, and an instaila-
tion similar in appearance to known So-
viet nuclear weapons storape sites, Training
facilities probably can support 3,000 SAM
troops at any one time.

31. At the test range, the Soviets have fol-
lowed a generally similar pattern in the de-
velopment of the two SAM systems now opers-
tional. After extensive component develop-
ment and testing at research faeilities, a large
fiight test program was conducted al the test
range using a launching facility spacifically
designed for research and development.
Subsequently, prototypas of operational sites
were cotislructed for more complate system
testing and for training of eperational erews,

5A-1

32, This is the arbitrary US intelligence des-
ignation of the first operational Soviet SAM
system, which was deployed only in the ares
around Moscow. In late 1949 or carly 1850,
the development of this SAM system was
placed an s priority basls and development
time was telescoped,  After testing on a par-
tial pratolype site, construction of missile sites
at Moscow was begun in 1953, at about the
same time as the complete prototype site was

being construcled at Kapustin Yar. Deplay-
ment of the system was begun in 1854, and
the entire complex was probably operational
by 1956. AL that time 56 sites had been de-
ployed in a dense and costly complex araund
Mozecow on lwo concentric rings with radii
approximately 25 nom. and 45 n.m. from the
center of the city (s Figure 35, A typieal
dA=1 “herringbone” site has 680 launch posi-
tions joined by & road network (see Figure 43,

#3. Preliminary tracking information prab-
ably is provided to the Moscow SAM defense
by radars which are deployed around the city
on a circle with a radivs of about 200 non

" Closer In, about 30 n.m. from the outer ring,

a target would come within range of the
tracking radar located at each site. This
radar, designated “YO-YO" by US intelli-
gence, can simultaneously track targets and
gean for additional tarpets within o 54° are
in both the verlical and horisontal planes,
Each SA-1 site iz believed capable of cngag-
Ing a5 many as 20 targets simultanegusly.
However, the limited coverage in aszbnuth
means that & number of sites are required
to defend = target against attack from al
quarters. The SA-1 employs a command type
of guidance aystem. It appears to be vulner-
able to both chaff and electronic jamming
to 2 degree which is heavily dependent upon
the jamming techniques employed and an the
skill of the SA-1 radar operator.

‘34, The V-301 missile originally designed for

use with this system is unboosted and employs
2 liquid propellant sustainer motor (see Fig-
ure §). While its maximum speed is on
the order of Mach 3.5, it has a low imi-
tial acceleration which limits somewhat its
engagement capability against supersonie tar-
gets. The missile carries a payload of about
500 pounds, and its CEP Is estimated at G5-
120 feet, Maximum intercept range will vary
between 20-30 nm. depending upon the anp-
proach and type of target; for example,
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against a directly incoming B-52 at high zlti-
Lude its range is on the order of 20 nm,  Al-
though probably designed for an altitude ca-
pability of up to 60,000 feet, the missile should
have some effectiveness up to about 80,000
feet, particularly if armed with a nuclear War-
head.  Its minimum effective altitude is about
3,000 featr

33. There is some evidence that the QUIDE-
LINE missile, designed as part of the SA-2
system, may be utilized In some SA-1 sites
as a replacement for the single-stape V-301,
The use of such a boosted missile in the SA-1
system would inerease the system capability,
particularly against targets which can be en-
gaged for only = short time.

46 We have considerable information on pro-
duetion and lagistic-suppart for the 8A-1 gyz-
tem. Production of companents and subas-
semblies has been reported at 2 number of
plants in the Moscow and Leningrad areas.
» Direct logistic support for the Moscow sites

Is provided by six assemnbly, storage, and main- '

tenance facilitles located nesr the inner ring
and connected to the launch sites by high-
ways (see Figure 6).

7. The chief advantages of the SA-1 system
are its ability to handls simultaneously a large
number of targels and to direct an extremely
high rate of fire against them, However, il
was apparently designed primarily to counter
the massed air raid threat of the late 1940z
and early 1950s. Even before completion of
the deployment around Mozeow, it is probable
that concepts of the threat had changed and
that other defens¢ techniques were consid-
ered mare appropriate. Mareover, the limited
azimuth coverage of each site makes Lhe SY5-
tem rather inflexible, and in jts present com-
figuration 4t is completely immobile. The
magnitude of effort invelved in its deployment
probably also argued against its use in less
critical areas. The Soviet answer fo these
problems was the development of the SA-2
system.

‘Annex E, “Estlmoted Present Nuclear Warhead
Capabliities.” (Llmited Ddstribution)

542

3L, We have considerably less information an
the development cycle of the 5A-2 system
than on that of the SA-1 however, it dapg
not appear to have been slmilar]y compressed,
Dreployment of this system was delayed urti]
prototype launching facilities were completed
at Kapustin Yar and training was underway.
Based on the expansion of these fapilities oh-
servid in September 1957, we believe that the
system had been proved and had become ap-
erational prior to the end of (3t vear, More
than 150 operational SA-2 sites have since
been observed—primarily in the USSR, but
also in some of the Satellites—and many more
are believed to exist. Several SA-2 sites oh-
served in the Moscow aren probably are in-
tended to supplement the SA-1 defenses.
Such widespread deployment indicates seles.
tion of the SA-2 as the standard Soviet SAM
system for defense against medium and high
altitude air attack,

39. A typical SA-2 site (see Fipures 7 and
B) consists of six revelted launchers ar-
ranged in a2 roughly elreular pattern of
about 500 feet In diameter and linked by serv-
ice roads to facilitate loading. Inside the
circle are a revetted fire control system
and assoelated van-type trucks and trailers
which probably house radar and cornputing
equipment and power generators, Displaced
several hundred yards from the other equip-
ment are an acquisition radar, an IFF set,
and three revetted missile hold areas,

40. The SA-2 puidance system, like that of
the SA-~1, is believed to be 2 command 5YE-
tem using a track-while-scan radar. This
radar, nicknamed. “FRUIT SET," consists of
four separate antennas on a single, mobile
mount (see Figure 89). Although the radar
has a relatively narrow look angle, the entire
mount appears capable of rotation about g
vertical exis, and at least ome of the
parabalic dishes can move about 3 horizontal

« axis a5 well. Used in conjunction with the

fire control radar is an acquisition radar, nick-
named “SPOON REST" ([see Figure 10).
SPOON REST has also been widely de-
ployed as a gap-filler radar in peripheral areas
of the Soviet Bloc, Under aptimum  condi-
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tions, Che guidance system could probably
nandle lwo largets at a time, with more than
one missile in the air apainst each Eargel.
However, these largets would have to be
within the approximate 12° radar laok angle
of the FRUIT SET. The SA-2 system prab-
ably is somewhat less vulnerable to counter-
measures than the -1,

41. The missile used with the SA-2 system is
the GUIDELINE, first ohserved in the Novem-
ber 1857 parade (see Figure 11). It prob-
ably has a solid propellant booster and &

liqund sustainer motor, which give it 2 maxi-

mum speed on the order of Mach 3. The
GUIDELINE carries a payload of about 500
pounds, and CEP iz estimated at about 100
feet, DMaximum intercept range is estimated
at 25-30 nm. bul will vary depending upon
type of target, approach angle, and other op-
erational factors; for example, against o di-
rectly incoming, high<flying B-52, the rangs
would be on the order of 25 num. Maximum
effective altitude capability is about 60,000
feet with some effectiveness up to 80,000 feet,
especially with a nueleéar warhead. Low alti-
tude capability probably will average about
2,500 feet, but variations in siting conditions
and targets could result in low altitude Wmits
as high as 7,000 feet or as low as 1,000 feet,

42, Each SA-2 sife iz believed to be sssigned
12 missiles, of which six are probably avail-
able on launehers and 5ix are kept on trailers
parked in missile hold areas at each site. In
addition, for each 4-6 sites, there is a support
facility in which 12 more missiles per site are
uncrated, prepared, checked out, and held in
storage on trailers ready to be moved to indi-
vidusl sites. TUnassembled missiles are zlso
stored in the facility. A nearly completed
field support facility has been observed at
Ladeburg, northeast of Betlin (see Figure 12).
Sites of a sore permanent nature, but per-
forming the same functions, have bean
observed throughott the USSR (see Figure
13). They contain assembly and checkout
facilities, additional faecilities for unloading
and disassembly, sterage areas for warheads,
boosters, fuzes, fuel, and oxidizer, and a park-
ing area for ready missiles stored on trailers.
Although we have not identified nuelear stor-

age at any of the support facilities, we egti-
mate that the system could employ huctear
warheads.

43 The firing scheme of the SA-2 site is not
known. There is some evidence thab missiles
may be launched in pairs, but it is alse pos-
sible that they are launched singly. In either
case the fracking and guidance equipment
would be tied up for the approximate one
and & half minute time of missile flight. Sub-
sequently another missile or pair of missiles
could be launched. Since reload and check-
out are estimated to require approximately
five minutes, the first launcher or pair of
launchers would be ready to fire reloaded mis-
slles just prior to {in the case of a single
mizsgile) or shorlly after (in the ease of pairs)
the Iast on-launcher missile, This situation
applies to the six missiles on launcher and the
#ix additional ready missiles at the site. The
time required to bring additlonal missiles from
the suppert facilities, generally located at
some distance from the sites, would depend
upon their relative locations and the extent
of prior planning.

44, The SA-2 system appears designed to cope
with the threat posed by small numbers of
aireraft earrying nuclear weapons rather than_
a massed raid threat. Flexibility and mobility
are it chief advantages over the SA-1. In
contrast to the massive SA-1 gites, each of
which is capable of defending only a limited
sector around the target area, each SA-2 site
appears capable of 360 degrees coverage. The
54-2 system can, at relatively low cost, he
deployed widely lor defense of large cities, of
small but important fixed facilities, and of
forces In the field. This flexibility is obtained
at the expense of target handling and rate of
fire relative to the SA-1. However, the shorter
time of Aight of the boosted GUIDELINE mis-
sile plves the SA-2 system a better capability
against high altitude and high speed targels
and apgainst targets with small radar cross

LSections,

45, Although all of the observed sites incor-
porate revetments and other fixed installa-
tions, all ecomponents of the system are
mounted on wheeled vehicles and are capa-
Ble of independent movement by road or rail.

— PP R
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Mot considering travel Lime, we estimate that
about four hours iz required to take down ar
to set up the equipment at a sile, Mobility
exercises have been observed in East Germany.

46. In view of the widespread deployment of
the 3A-2 syslem and the potentislities for
lurther improvement, we congider it very un.
likely that the Soviets will develop an entirely
new system Eo improve their capabilities
against atreraft and air-to-surface missiles.
Rather, we estimate that the Soviets will prab-
ably improve the S4-2 1o increase jts range to
say 30-35 num., improve its ability to engags
small, fast largets at high altitudes, and ep.
hance its ECCM capabilities. Research and
development work for this purpose may be
underway at Sary Shagan or Kapustin Yar,
and we believe that modifications incorporat-
ing improvements in the system could begin
to appear thiz year.

Low Altitude System

47, A surface-to-air missile system designed
to engage targets at low altitudes has prab-
ably been under development by the Soviets
for two or three years. Photography of Ka-
pustin Yar in late 1959 revealed a test aren
(see Figure 14) which contzined two sites af
a new type, each having four launch pads,
One site, which was probably used for R and
D, was complete and occupied, while the other
was in the final slages of construction, The
lack of revetments around the sites would

allow the lwunchers to be trained at a g
angle of elevation. Moreover, the loca-
tion of the puidance radar 0N # fower
indicates iz design for use against tarpets
at low altitudes. At least gne of the 7 and
D launchers contained two missile-like objects
about 20 feet long. The site pattern suggests
that the missiles are carried on a transporter
(possibly Lracked) which backs up to the
launcher for transfer of the missiles. The
missile is believed Lo employ semiactive raday
homing all the way as a guldance system, It
is probably powsced by a solid propellant en-
gine of the integral sustainer-booster type. .

8. This system, designated SA-3, probably
will become operational in 1961, We estimate
that it will have a minimum altitude capa-
bility of aboul 50 feet under optimum siting
conditions, a maximum altitude capability of
20,000-60,000 feet, a maximum range of 12-15
nin., a 20 foot CEP, and a 300 pound HE or
nuclear payload® The system probably will
be mobile, and thus suitabls for defense of
field forces as well as fixed targets. It prob-
ably will employ a2 continuous wave radar for
targel fracking. The acquisition radar has
not yet been identified, but existing radars
have & potential for use with this system. The
SA-3 system probably will be deployed s0 as
o supplement existing SA-2 defenses,

¢ Estimated payload welght 1= hosed upon analysiz
of photography and the ertimated mvatlability of a
compatible nuslear warhend,
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Figure 3
* S5A-2 Misslis Slis [(Coaflrmed)
& S5A-1 Mizatle S0a (Confirmed)
3 S5A.1 Missila Sils [Estimaiad)
B Micgile Azembly Plant

Surface-to-Air Guided Missile Sites in the Moscow Area
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BEST COPY
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MOECOW PARADE, MOVEMBER 1958

V-301 MISSILE

Overall Length 40 l’ecfﬁ

Body Diomater 2 feet
Fin Span ? fcet

SA-1 ESTIMATED MISSILE SYSTEM CHARACTERISTICS

Moximum Iner Intercept Altitude 40,000 - 80,000 feet } Dependent on Target

Meximum Intercept Range 20 - 30 Mautical Miles{ Type and #oproach
Warhead Weight 500 Pounds

Maximum Velocity Mach 3.5

Propulsion System Kerosene and Mitric Acid

cep 65 - 120 Feet

el

SA-1 MISSILE SYSTEM (INCLUDING V=301 MISSILE)
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Figure 9

] o

FPhetograph: Surfoce-to-air missile guidance system,
Glaw, Soviet Zane, Germarry.

FRUIT SET-ESTIMATED CHARACTERISTICS

Frequency 2 Frequencies in S-Band
Scan Sector in Azimuth and Elevaticn  12-15 Degrees

Rodiated Peak Power /2 - 2 Megawatts
Unambigious Range &0 Moutical Miles

"FRUIT SET" FIRE COMNTROL RADAR
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MOSCOW PARADE, MOVEMAER (957

Warhead Missile Fin Span 5.4 Booster Fin Spen 9
Fuze [
Guidance Nitragen g"ell and Booster —
Power Tanlk xidizer Control Enci |
in -
Probe EEOQC:\H l ﬂ"—- } l'lll'lﬂ f-'
n A
& ¥ ) U ’
S O LI
T oea
).7* Dia, \_/_1 i
= 34 opprox. — -
SURFACE-TO-AIR MISSILE (GUIDELINE)
SA-2-ESTIMATED MISSILE SYSTEM CHARACTERISTICS
Maximum lntercept Altnade 60,000 - 80,000 faet Dependent on Torget
Meximum Intercept Range 25 - 30 Mautical piles Type ond Approach
Waorhead Weight 300 Pounds
Maximum Velocity Mach 3
Prepulsion System
Boaster Solid Propellant
Sustainer Liquid Propellant
CEP 100 Feet

BA-Z MISSILE SYSTEM INCLUDING  GULIDELINE MISSILE)
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Figure 13

ASSEMOLY DUTLDING —| i'

HIGE BOARD FEUSE opd

!
COVERED MISSILES
ON TRANSPORTERS '

PERMANENT SA.2 SUPPORT FACILITY LAY-OUT
{Kuybyshev, USSR)
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I SOVIET AMTIMISSILE PROGRAM

9. There is firm evidence that Lhe Soviets
are pursuing an extensive ang high priority
program  far the development of defenses
against ballislic missiles, Known Soviet in-
terest and studies on this subject date from
1848, and an aclive research and development
program appears to have been underway for
several years. Photopraphy of the Sary
Shagan area in April 1960 revealed gz large,
elaborate facility which we belleve fo be en-
gaged primarily in antimissile work (see Fig-
s 1 and 15). The Sary 'Snagan area com-
‘prises one of the major Soviet puided mis-
sile research development and test arees,
second only in magnitude to the Kapustin
Yar/Viadimirovka complax,

Research and Development Activity

§0. This very sizable activity covers some 8,000
square miles and eontains housing accommo-
datinne for ahont 20060 paosie, l‘t.-n*.f;;-:ep.'-.i.:
interpretation indicates that there are inore
than 20 major electronics and communications
installations, including seven ar more inter-
ferometer sites, two 500-foot antennas, a 900-
foat bullding containing an antenna, two 54-
foot diameter steerable dish antennas, and a
1l0-foot diameter radar dome (see Figures
16-19). These facllities are located near
the 1,050 nm. impact area of the Fapustin
Yar ballistic missile test range. Close to the
Impact area are two complexes which contain
probable launching sites: Jawnch complex
"A" includes two modified SA-2 sltes; launch
complex “B" contains o eonerste pad 300 fect
by 120 feet, which appears capable of launch-
Ing large vehicles, and two semicireular con-
crete sites which may be launching pads of
& new type (se¢ Figure 20). Some of the
facllities at Sary Shagan are three or four
years old, and extensive construction work is
still in progress,

51. The Boviels have instaileg SOME  ¢om-
parable facilities in the Uka area of the Kam-
chatka Peninsula not far from the ICBM
impact area near Elyuchi (see Figure 21).
Construction at Uka has lagped  behind
that at Sary Shagan by a year or two and
the installation is small by comparison,  Our

evidence indicates (5at It includes ane S4-font
dish, one 110-Toot dome, and gne interfior-
ameler. There are ather instrumentalion giges
in the vieinity to monitor ICBM test shals
to the area, and these may also eontribute g
antimizsile research,

52. The Soviets have been collecting basie dats
useful for development of an antimissile sys-
tem for several years. Sinece 1957, firings into
the highly instrimented impact area at Sary
Shagan have included about 100 ballistic mis-
siles of 1,100 n.m. range, angd probably a lesser .
Aumber of shorter range missiles, The Im-
pressive array of facilities at Sary Shapan an-
pears designed to investigats phenomena as-
sociated with mid-course and termina] phases
of the trajectories of these missiles, Collec-
tich of similar data on the ICBM is presum-
ably accomplished by the fzeliities on Kam-
chatlea, but it is probable that considerably
less data on the ICBM has been collectad,

EhOWe Laolieve Choal tlis investigative eifart
iz directed toward development of & terminal
intercept system. ‘The possible launching
sites, drive-through . facilities for han.
diing explosives, and buildings which might
be used for missile fabrication or assembly,
all indicate that the antimissije system under

pased by the nature of the system, we believe
that the intercept vehiele will be a multiple.
stage surface-launched missila probably using
a solid propellant booster, Judging from past
Soviet practice with surface-to-air missiles, we
believe that command guidance will be em-
ployed. :

¥4 The missile probably will be equipped with
2 nuclear warhead,” At present, such war-
heads appear to offer the best promise for
destruction of incoming ballistic missiles. Twao
of the nuclear deviees tested by the USSR
in 1958 might lend thetmselyes to antimissile
defense applications. We have ng evidence af
Soviet nuelear tests at very high altitudes
(above 30,000 feet or in space} and believe that

‘Annex K, “Estimated Present Muclear Warkmead
Capabilitles.™ (Linlisd Disbribution
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they lack basic effects data on high altitide
and space detonations. However, we do nok
believe that the lack of such data would pre-
vent Soviet deployment of a suitable nuclear
warhead for an antimissile missile,

Major Electronic Components

25. The eleetronic components of a terminal
intercept system ust be capable of the fal-
lowing: delecting a target; acquiring it; dis-
tinguishing or “discriminating™ a  missile
Nosecone from tankage and decoys; and Lrack-
ing the nosecone as well ag guiding apd fracik-
ing the antimissile missile. It is not clear
which of several possible approaches to this
complicated problem the Soviets have selected.
The precise role of each of the large radar
installations at Sary Shagan has not been
determined. Nor, because of the other missile
and space activities conducted at and near
Sary Shagan, is it certain that all gof these
are involved In antimissile worlk From the
Azl H nry chagon, dwg
broad hypolheses have emerged, one pointing
lo a concept emploving several electronics
installations, the other to a single-installa-
tion concept,

56. Under the multiple-installation concept,
the major radar installations at Sary Shagan
would be employed in combination ta periorm
the electronie functions of an antimissile sys-
tern. As an alternative hypothesis, it is pos-
sible that the Soviets are seeking to accom-
plish all the radar funetions of an antimissile
systern with a single installation as they did
in the ease of the SA-1 and SA-2 anliaircraft
systems. In the first hypothesis, aoquisition
and tracking eould be accomplishad by equip-
ment with electronic components essentially
complete for beginning of electronic Lest
checkout in 1960. In the second hypolhesis,
the radarjn the 800-foot building i the critical
component and an important factor in deter-
mining the status of the program.  Phatog-

Aluein mf By FoiniEl. [
e ol the fpeilifieg ot

raphy of April 1960 revealed that allhough .

the building shell itselr appeared to be com-
Pleted, the installation as a whaole was still
under construection, Testing will probably be-
Ein this year, and aboul two years probably
will be required to complete tesls of such a
complex Installation.

aT. Admittedly, Ehese two hypotheses do nat
cover the entire range of possibilitios. Indeed,
the widespread and diverse Soviet ackivitiog
which we have observed Ay represent de.
velopmental programs on mors than one type
of antimissile system, and it iz Iogieal to sup-
pose that the Soviets have done =t Ieast pre.
liminary work designed to cope with the
various ranges of Western ballistic missiles
contfronting them. Some of the instaliationsg
and aclivities at Sary Shagan have been con.-
necled with work on a system designed for
defense against short range ballistie missiles.
But the fized nature of the installations and
the general progression of the activities to-
wards work with longer range missiles leads
us to believe that the primary B and D effort
has been directed against IREMs and ICBMs s

Milestznes in the Program

58. We believe that at the present time, the
Soviels are well advaneed In a program to
tolioct Lasie dats, conduel technica] invesli-

gaticns, and test antimissile syslem compo-

*The Assistant Chlef of Biafl for Intellgenes, De-
partment of the Army, believes that the arallable
evidence permils more detailed understanding and
estimates of the antimissile systems under develops
ment &t Bary Shagan and Uks than ks reflected In
this analysls, Based on thiz evidenies he belleves
that there are thres different, but Interrelated de-
velopment efforts:

L Defonses sgainzt short and mediem rangs bal-
listic misstles (up to abeut 1,000 nm.) which can be
deployed by 1963 Evidence indicates that inte-
grated systems tests bepan for one guch system In
late 1860, Development on thess defenses Ls believed
to be supported by ane AMM launch eomplex at Sary
Shagan and two subordinate target missile launck
areas—one for 330 n.m, missfles and one for 700 n.m.

missiles,

b, Ml.lII'.'Iple-!nsta.I!mun, fxed-positlon  defenses
against TREMs and ICBMs which can be deployed
during the period 1963-1365, Hased on target mis-
site firing rates and other evidence, systematic test-
ing of components for this system probably began
In Mareh 1959 Proving of thees companents ngalnst
the ICEM probably bégan at Uka in January 1961,

©. Advanced Investigations to Improve AMM sys-
tem equipment apalnst ]l t¥pes of misalle and space
threats The single installation concept s con-
sldered o be only one of thess sdvanced ;I:"nrc_ql.[ga-
tlans.
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nents,  Antimissile missile tests and integrated
svstems tests may have accurred in late 1960
or carly 1861, Such tests al that tHme wonld
lend support to the multiple installation hy-
pothesis,  In the single installation hypothe-
sis, integrated system tests could not be con-
ducted until the period mid-1962 Lo mid-1963.

4. The timing of the first Saviel deployment
of an antiballistic missile system will be de-
termined mostly by the current status of the
testing program, its future progress, and de-
gree of success, However, thig Liming could
probably be sccelerated by an early Soviet
decision that the system then being tested
would prove to be satisfactory for operational
use.  Such a decision must be reached a fow
years before an operationa) capability is
achieved. If the Soviels are confident that
their present approash will in fact resull in
4 workable antimissile system, and if they
attach great urgency Lo early deployment, they
can aceelerate this deployment by starting
sive consiruction and the prodastion of com-
ponents before thiey resolve al] the technieal
problems, as they did in the case of the SA-1
antlaireraft system. Among the mest serous
of these prablems is that of achieving the fexi-
bility and discrimination to cope with the
numerous, widely dispersed ballistic missiles
of various types and ranpes which the West
will possess within a few years, including types
wilh sophisticated nosecones and penetration
aids.

60. We have no basis for a firm estimate for
the date of the first operational deployment of
a Soviel antiballistic missile system, or of its
elffectiveness against the various types of West-
ern ballistic missiles. Judging by the activ-
ities at Sary Shagen and Uka, we believe that
a system designed for use against both JCBMs
and IRBMs could first he deployed in the
period 1963-1966. The eatliest of these dates
is oontlngen“t upon a Soviet decision to as-
sume the high risks of starling production
and deployment prior to full system tests,
and therefore is considered the earljest passible
date. I deployed early in the period, the
capabllity of the system against TREMS prob-
ably would be the more thoroughly testad, It
should be noted that conlinuing suecess in

research and development will b necessary if
the USSR is to achieve any operalional angj.
ballistic missile capabilities in 19631966, 11
iz unlikely Lhat systems which could be die-
Ployed during this time period would haye
discrimination capabilities Against sophisti-
cated decoys.

BI. We believe thal the Saviels would wisp
Lo deploy antimissile defenses for the protec-
tion of al least s few critical areas, even §f
the availzble system provided only an interim,
limited capability. Such a course would be
cunlsisbent with the high priority they have
accorded to improving their defenses against
Westemn nuclear strikes, Moreover, the early
deployment of an antimissile system, even if
its effectivensss were limited or uncertain,
would almost certainly be regarded by the So.
vitls as having great political impaet and
as welghing significantly in the world balance
of forces. We therefore estimate that the
USSR will probably bezin at least lmited
deplayment of an antiballislic missile system
in about 1963-1966,

G2, Soviet research and devzlopment in anti-
missile defense, perhaps including unconven-
tional techniques, will undoubtedly eontinue
as long as there are ballistic missiles. The
Soviets almost certainly will design their first —
system in such & way that improved compo-
nents can be Incorporated as they become
available. Improvements might include in-
troduction of a better intercept vehicle or bet-
ter diserimination technigues. A diseriming-
tion capabllity against largels outside the
atmosphere probably could not be achieved
until sometime after 196§,

Antisatellite System

63. For some time to come, the Soviets are
likely to have only & marginal cxpability under
most favorable conditions for interference
with US satellites. Even detection and track-
ing in the carly orhits of eny satellite will be
difficult, especially so if the satellite is dark,
unannounced, or camoufiaged. It will also
be difficull for the Soviels to identify the func-
tion of such a satellite, In the course of its
program to develop an antimissile mizsife E¥5-

PR R
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tem, the USSR could achieve o limited capa-  on collision course fram a test range if the
hility to destroy such vehicles after they have  arbital parameters were established. The pub-
made & number of orbits. This could prob-  lished informetion an U5 proprams probably
ably be accomplished from the Sary Shagen  wij provide incentive for Soviet development
area in about 1963, against satellites with rels. of antisatellite capabilities However, we da
tively low orbits, With an extensive efforl,  hot belisve that the USSE will have a ¥zt
il might be accomplished sconer with A nu-  for destruction of satellites on their first arbijt
clear-armed 700 or 1,100 n.om. missile launched  until the latter Part of the decade.
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L AIR-TO-AIR MISSILES

Bi. Evidence on Soviet development of air-to-
air missiles iz largely limited Lo reports of
early experimental work on a radar beam rider
missile.  According to German returnees who
had worked on the project, Lhis missile, desig-
nated “ShM™ by the Sovicts, was under de-
velopment in 1952, Testing of air-bo-air mis-
siles probably is carried on st the Viadimi-
rovka Lest range (ses paragraph 70).

3 In the past two years, we have received
considerable evidence on the deployment of
air-to-air missiles. Some Soviet fighters in
the USSR and East Germany are believed to
be equipped with a radar beam rider missile
and to have engaged in operational training.
Missiles using infrared puldance principles
probably are also operationgally deployed in
the USSR. There is good evidence that Euro-
pean Satellite air forces are being equipped
with the beam rider missile, and there ar
#ang indications of the mnbtroduction of air-
Lo-air missiles into the air foree of Commu.
R Ching,

st The Twarn niden nassie probably i sow
slandard armamenl [or the FARMER E fight-
¢r. This aireraft may also be equipped with
infrared homing missiles for use in clear
weather. There are Indications that some of
the new Soviet fighter types—FITTER, and
passibly  FISHBED C and FISHPOT—are
armed with alr-to-air missiles. The type of
missile has not been determined,

G7. We eslimate that the USSH probably now
has three air-Lo-air missile systems available
for operational use:

8. AA-1 (Soviet designation “ShM-122")—
This radar beam rider is probably an improved
version of the ariginal “ShM™ missile. 1t has
a range of 2.5 num. and &= limited to use with
suitably modified all-weather fighters, Op-

crational limilations will probably cavse this
misstle to phase out after the next few years,

b. AA-2—A short range infrared homing
imissile limited to tail attack wunder clear air
rmass conditions.® It is usable with most in.
lerceptors including day fghlers. Its range
varies [rom one n.m. with day fighters to ahout
four nm. with all-weather fighters,

€ AA-1—On the basls of requirements,
early German reports, and Soviet technical
capability, we believe that the Soviets at one
time had under development a semiactive
radar homing missile with a range of about
three to six nom, for use with all-weather
lighters. We estimate that such a system is
now operational, but there is no evidence of
its deployment,

Gl Soviel development of improved air-to-air
missiles over Lhe next few yesrs is conlingent
uptn trends in Soviel fiphler and Western
onber forces snd in Soviel surfaee-lo-zie
inissile defenses:.  Improvements could inelude
e sephisticated  guidanec, wnger range:
anvtd lnrger payloads (incheding anelear) . G
present estimates of the nuclear weapons
available in the Soviel stockpile do not inclide-
a warhead of a size and weighl suitable for
air-to-atr missiles, although the possibility
cannot be excluded that the Soviets have de-
veloped a warhead for such use™ The need
to safeguard the pilot from nuelear sffocts
would require a misstle of considerably langer
range than any estimaled Lo be now avanzble.

*Clear alr mass: Absence of clouds zud precipiis-
lion Gelween missife and targel. The Lerm, is
equally .applicable to day or night operstions. In
addition, an infrared system is also degraded by
brighl background such as while clowds and attack
angies close Lo Lhe sun,

TAnnex E "Estimaled Present Muclear Warhead
Capabililbes”  {Limiled Disbibution:
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. AIR-TO-SURFACE MISSILES

69, Soviet airto-surface missile (ASM) de-
velopment began shortly after World War 11
when the USSR acquired a number of German
ASMs as well as the technielans who had de-
signed them. By 1949, the German team had
developed & puidance system known as the
“Komet” which was incorporated in the first
Soviet ASM. We do not know when the test-
ing of this system began,

3

T0. For the most part, testing of Soviet air-
borne missile systems is carried on from the
Vladimirovka rangehead (see Figure 22) which
iz adjacent to the Hapustin Yar rangehead,
Research and development on large aerody-
narmie missiles is also centered at Viadimiroviea
{see paragraph 97, page 23). Facilities at
Viadimirovka associated with alrborne missile
development include an airfield complex with
facilities for assembly, checkout, and loading
of ASMs and possibly AAMs

AS—1 System

71, We belleve that the first Soviet air-to-
surface missile (AS-1) became operationally
available in I1956-1957. It is now standard
equipment in most naval BADGER units,
This is a subsonic misslle with a speed of about
Mach 0.8 and a maximum range of abaut 55
n.m. It ¢an carry an HE or nuclear warhead
of about 3,000 pounds, and has a CEP of about
150 feet against well-defined radar targets.
The characteristics of the “Komet” puidance
system, a beam rider with semiactive homing,
limit its employment primarily against ships
at sea. However, it is believed to have some
limited a.ﬁplir.:at.ion with degraded accuracy
against coastal tarpels

Ti Originally designed to be carried by the .

BULL (TU-4}, the AS-1 imposes certain limi-
tations on the BADGER (TU=16) jet medium
bomber, which is now used as the launching
aircraft, The missile must be carcled exter-
nally, and in launching the BADGER must
iy at an altitude of about 15000 feet at

greatly reduced speed. Under these condi-
tions, the BADGER's operational radivs ig
reduced from about 1,300 num. to about 1,250
n.m. with one missile or to about 1,000 nm
with twoe, This radius can be increased by
about 35 percent by a single aerial refueling,

A5-2 System

T3. The limitations of the AS-1 system, which
increase the vulnerability of the launching
aircralt, probably have led the Soviets to de-
velop a follow-on system primarily for use
against ships. This system, the AS-2, prob.
ably became operationsl in late 1969 or early
1361, We estimate that it is capable of deliv-
ering & 3,000 pound HE or nuclear warhead to
a meximum range of 100 num. at low super-
sonie speed.

4. We do not know which of several possible
guidance systems ls employed by the AS-2.
The missile might be gulded to the target by
radar on the launching afreraft; it is also pos-
sible that a simple inertial or preset system is
utilized. We believe that the system would
use radar terminal homing against ship tar-
gets piving it an estimated CEP of 150 feet.
Apainst coastal targets, where homing is not~
employed, the CEP would be about one rnm.
The BADGER is the most likely carrier for
the AS-2, and the system probably imposes
little il any restriction om the aircraft at
Inunch, althoupgh operational radivg would be
somewhal reduced,

A5-3 System

3. We believe that improvements in Western
air defenses have led the USSR to provide its
bombers with a more extended stand-off capa-
bility. Ceoncurrently with the AS-2, the So-
viets probably developed a longer range air-
Lo-surface missile system, the AS-3, ta became
operational in late 1960 or early 1961, which
can deliver a 3,000 pound HE or nuclear war-
head to a maximum range of about 350 n.m.
We believe that the missile is powered by & tur-
bojet engine, and that i would cruise to the
vicinity of the target at zltitudes of 45000-
000 feet and speeds of Mach 1.5-2.
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76, Because of its concurrent development
withh AS-2 and its greater range, we believe
that the AS-3 was designed primarily for use
against land targets. With all-inertial guid-
ahce, its CEP against such targets would prob-
ably be gabout I-2 nm. If used against ships,
the AS-3 probably would have Lo employ in
additjon a radar terminal homing guldance
system which would give a CEP of about 150
feet. In this case, however, either Its range
would have to be reduced or other aireraft er
ships would be required to aid in deteclion,
soquisivion, and identification of the target
and possibly in guiding the missile.

T7. The AS-3 probably was desipned for use
with the BEAR and BISON heavy bombers.
We estimate that the AS-3 weighs aboul 9,000~
10,000 pounds. The BEAR or BISON .eould
carry Lwo on an‘upcratinna:l mission. We cal-
culate a range degradation of about 8-10 per-
cent for these aireraflt when earrying one such

missile, and 15-20 percent when CAITYINE two,
It is possible thal the BADGER could CATTY
this missile, but we believe it unlilely that
the BADGER would be employed in this role,

T8. The Soviets are also capable of developing
air-te-surface missiles designed to home on
radar transmitters and air-launched decoys
to simulate medium or heavy bombers, These
systemns could now be operational, but thera
is no evidence of their development,

Future Developments

T9. We believe that the USSR has a require-
ment for and may develop during the pericd
of this estimate an air-launched missile with
a maximum range of 500-1000 nm. and a
higher survival potential than the AS-3. Ei-
ther a ballistic or a cruise type missile might
be developed to mect this need, and we are
unable to estimate its charaeteristics at this
time,

B RS B =T e T
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v, GROUNMD-LAUMCHED SURFACE-TO-
SURFACE MISSILE SYSTEMS (EXCTEPT
1CBM)

g0, We have more extensive evidence on the
development of ballistic missiles in the USSR
than on any other Soviet missile program.
There have been numerous reports from Ger-
marr refurness who participated in the early
phases of this program. Contlnuing and valu-
able information, has
been derived from observation of test athivity
at the Hopustin Yar range; many hundreds
of balllstic rnizsile firings have been detected,®*
The range itself has been extensively photo-
graphed. This large body of evidence enables
us to estimate the progress of the Soviet de-
velopment programs with considerable assur-
ance, although our confidence in the details
varies, *

Bl. The Soviet program, conducted at high
priority slnce World War II, has been well-
eoordinated, extensively supported, and stafed
with capable personnel, Missiles known te
have been developed or to be under develop-
ment at Kapustin Yar inelude those with
maximum ranges of about 150 nm., 350 nom.,
T00 nm., 1,100 n.m., and 2,000 nm. The re-
liability, eccuracy, and other performance
characteristics of these missiles are generally
goodd, We believe that in the development
of these systems maximum use has been made
of proven compenents. The two active Soviet
hallistic missile test ranges (Kapustin Yar for
mfssiloz vy Do I000 o, range and Tyeralom
for ICBEMs and space vehicles) probabiy have
been muutnally supporting with respect to
component testing and experience,

42, The Kapustin Yar range extends from
the rangehead, located about 60 miles east
of Stalinfrad, generslly to the east for ap-
proximately 1,100 n.m. In 1960, a new line
of fire was established to an impact area lo-

cated about 2,000 non. from the ranpehead @

and 500 n.om. west of Lake Baikal (see Figures
1 and 22). Testing of missiles began at Ha-
pustin Yar in the fall of 1947. By the end

—

"For a detafled account of balllslic misslle ac-
Uvlty b Enpustin Yar, see Annex F, “Soviel Mls-
silg Test Range Activitieas (Limited Distribution}

of 1949, construction of permanent facilities
had begun and the range probably had been
extended to 350 num. The continued growth
of the range has been confirmed by photog-
raphy which shows that facilities almost
doubled between 1957 and 1859, For surface-
to-surface missiles, there are now over half
a dozen research and development aunch-
ing sites and more than 30 simpler sites used
for troop training (see Figure 23). A bivouac
area capable of accommodating 8,000 troops
is located nmear these sites.

43, We believe Lhat all short and medium
range missiles (ap to 1,100 nan range) have
been produced for several years. A former
automotive plant in Dnepropetrovsk probabiy
produces propulsion systems for the 350 num.,
T00 n.m., and 1,100 n.m, missiles, and it may
also be enpaged in airframe production and
final assembly of these missiles. However, we
cannot determine the mix of missiles or the
magnitude of the productlon program cur-
rently underway at this plant, No produc-
tion facllity can be associated with the 150
nm. missile production. We have no evi-
dence that the 2000 n.m. missile is in pro-
duction. Prototypes and test vehicles for this
program probably are made at Plant No. 848,
Kaliningrad, which has been the center for
Soviet developroent of ballistie missiles sinee
1846, This plant probably also manufactured
the initla] lotz of developmental 700 and 1,100
m.m, missiles and ICEMs, including boosters
for space vehicles

&4, In geoeral, we believe thab [or missiles
with maximum ranges of 350 nm. or less,
HE, nuclear, or CW warheads will be employed
depending upon nuclear stockpiles, missile
accuracy, character of the target, and results
desired.”?  We estimats that for missiles with
ranges of 700 nm, and ever, only nuclear war-
heads will ke employed, although we do not
exclude the possibility of CW use in 700 n.m.
missiles for certain limited purposes. We be-
lieve that the USSR L5 capable of developing
techniques for missile dissemination of biolog-
ical warfare (BW) agents, allhough we have

" For a discussion of warhead ylelds, see Annex E,
“Estlmaied Present Muclear Warhead Capabilillez ™
{Limited Distrlvublon)
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no specilic evidence relaling BW and missiles
reseatch and development. In view of opera-
tional considerations we consider BW use in
ballistic missiles unlikely, although possible for
certain special purposes, ’

85. Mobility appears to be a basie considers-
tion in Soviet ballistic missile design, and we
have pood evidence of road mobility on some
systems with ranges of 1,100 nm. and less,
The size and weight of the 700 and 1160 n.m,
missiles may be such as to limit road mobliity
to selected first elass roads. In ihe case of
road moblle systems, it is probeble that mis-
sile carriers and support vehieles are readily
adaptable for rail transport. The ICEM, and
probably the IREM, are designed to be
launched from fixed positions, and would be
heavily dependent on the Soviet rail net,

55-1: 150 n.m. Ballistic Missile System

B6. After World War II, the Soviets began
production of V-2 type missiles and initigted
firings at Kapustin Yar in 1947, This missile
program appears to have been dropped, how-
ever, and has been succeeded by a second
generation short range missile which uses
storable liquid propellants. We estimate that
this missile, nicknamed SCUD and designated
55-1, became operational jn 135%, Recent
reanalysis of photopraphs of the SCUD, which
was displayed in 1857 and 1960 Moseow pa-
rades (see Figure 24), indicates that it
probably has o maximiem renge of 150 oo,
instead of the previously estimated 75 rm.
A comparison of the relative volumes of the
separate fuel tanks indicates that the missile
could utllize nitric acid and a kerosene type
fuel. We estimate that the SCUD earries a
1500 pound payload and has a CEP of about
¥2 nm. HMs guidance system probably is of
the radie-inertizl type, but could be all-iner
Lial,

55-2: 350 num. Ballistic Missile System

47. The Soviet Union has alse developed a
surface-lo-surface ballistic missile (55-2) with
a range of 350 n.m. This missile is probably
based on the German-designed R-10 and

the Soviet-deslgned Koroloy missile, bath of
which { rated an engine using non.
storable liguid fuel and delivering abaut 75,000
pounds thrust.  Since 1949, the Soviets have
probably fired several hundred missiles Lo this
range. The 55-2 probably reached an inttial
operational capability in 1954, 1t probably
employs radar track-radio command guidance
providing a CEP of ghout W nm. Warhead
weight is estlmated at about 2,000 Pounds,
Within about the next year, the Soviets prob-
ably will have a follow-on system with im.
froved eperational charactoristies,

r =

55-3: 700 n.m. Ballistic Missile System

B8, The USSR has developed a medium range
ballistic missile system with a range of about
700 num. nicknamed SHYSTER and desig-
nated 553 (see Figure 25). A total of
about 150 missiles of Lhis range have been
fired. Firings are stil cccurring at the Ka-
pustin ¥Yar range, some for troop Lraining,
some for other purposes. We estimate that
the 55-3 became operational In 1955, Some
SHYSTERs are probably deployed in East
Germany. In addition, there are indications
that this mizsile and /or the 1,100 n.m. missile
is deployed in the Carpathian, Baltie, and_
Far Eastern areas of the USSR

89. Data” -

have provided good evidemee on the
characterlstics of the 700 nm. misils. Tt
probably employs a radic-inertial puidanee

airta T, o
Warhead weight is estimated at 3,000 pounds,
We belleve that the SHYSTER uses nonstoe-
able liquid propellants,

providing o OZP of akayge e

55-4: 1,100 n.m, Ballistic Missile System

50. The 1,100 num. missile was first observed
in the November 1860 Moscow parade (see
Figure 26). The test fifing of the 1,100
n.m. milssile system was begun in mid-1957,

. Since that time, over 125 firings of this n-jjs_-p:'l_:l

have been observed( | i
These missiles were latinched from Kapuslin
Yar to impact areas located approximately
950 nom. and 1,050 nm. downrange—the
longer range firings to the impact area gt
Sary Shagan in conjunction with the anti-
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missile program. “The system probably at-
tained an initial operational capability in late
1058 or ecarly 1959, E

QI.C considerable evidence
on thé characteristics 61 the 55-4. The engine
probably consists of a cluster of four combus-
tion chambers as a single unit, with a total
thrust of about 150,000 pounds, There is evi-
dence that such an engine was nnder devel.
opment in 1955,

. Jwe believe that
the 554 employs & radio-inertial rather than
an all-inertial guidance system, and that it
has & CEP of about 1.5 n.m. Warhead weight
is estimated at about 3,000 pounds.

92. In Movember I‘&ED.[ :;
firing to the ICBM impact area on Kamchaty
from the vicinity of Sovetskaya Gavan in the
Far East Maritime Ares, a distance of about
2900 nom.' This is the first evidence of the
launching of thiz rmissile from an area other
than the Kapustin Yar missile test range,
and indleates that it probably is deployed in
the Far East Maritime Area. ‘There is also evi-
dence that this missile and/or the SHYSTER
is probably deployed in the Baltic and Car-
pathian area.

35-5: 2,000 nm. Ballistic Missile System

23 The latest Soviet surface-to-surface bal-
listic missile to be tested is a missile (S5-5)
with & nominal range of 2,000 . The fight
test program for the 55-5 missile was Initiated
in June 1960, and well over 2 seote have been
fired to date. [
b ese operations were
generally succr:s.s[ui
There have been differences between this pro-

gram and the initial phases of other programs,

especially in the firing rates. Other programs
have begun with 2 short firlng period followed
by a lull of several months, whereas the
launching tempo for this missile has been
sustained. Based on the program to date,
we helieve Lhis missile probably will becorme

operalional in late 1961 or in the frst half
of 1962

#4. Preliminary a.nalj-sis[

._fndicates that this system s probably
new, rather than a simple modification gr
lightened nosecone version of the 1,100 nm,
or other ballistic missile. The propulzion EY5-
len uses nonstorable liquid propellants, s
single stage and may have two combustion
chambers, [-

]r We estl-
mate thal the guidance system is Tadlofiner-
tial, Wi.bglieve the accuracy will probifbly
be at least as good as that of the 854 (1,100
nm.), Le, appraximately 1.5 n.m. There are
no firm data available to indieate the war-
head weight, but we believe it would be be-
tween 3,000 and 5,000 pounds, with 4,000
pounds s a reasonable planning fipure,

Future Systems

95. Considering Soviet technology, we believe
that a wide range of improved characteristies
could be incorporated in future ballistic més-
sile systems. We have no evidenece as to spe-
cific new systems which may become avail-.
able during the period of this estimate, How-
ever, improvements which might be under-
taken include: gross weights substantially less
for & given payload tham is the case for cur-
rent missiles; Improved guidance and control,
including aceuracy: storable Hquid or solid
fuels; end slaging,  In view of Soviel sinnd-
ardization and stress on reliability, we do not
anticipate a great proliferation of medels,

Cloze Support Missiles

96. Considering general Soviet progress in the
missile field, we believe that the USSR eould
also have developed close support missiles for
use by -the ground forces. We estimate that
the Soviets probably now have operational a
single stage missile with a range of about
5,000 to G000 yards, capable of delivering a
shaped HE charge against tanks or other hard
targets. It is possible that they have avail-
able missiles with simplified inertial gaidance
companents capable of delivering a 500 pound
payload Lo ranges on Lhe order of 5 to 15 nom.
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Ground-Launched Cruise-Type Systems

47, Recent Soviel stabements, as well as gther
information, Indicates that the USSR has o
current Interest in long range cruise-typs ve-
hicles.  We estimate that the Soviets are de-
veloping’ and could have available for opera-
tional use in 1962-1963 a pround-launched,
ramjel-propelled vehicle, with a speed of about

Mach 3, a cruise altitude of 65,000-70,000 feet,
and n range in exeess of 4,000 rm, Vehicles
af this type could be employed In a research
role for investigation of structures and pro-
pulsion systems in the Mach 3 region. How.
ever, such & system could be employed [or
weapon delivery or reconnaissance, and would
further complicate Western air defense prob-
lems,

=GR B
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m&‘@‘i Figure 23

This photograph of a troop training area at the Kapustin
. Yar missile test range was taken in December 1959, The
erected missile, believed to be the 83-2 {350 MM, is
approximately 55 feet long and 5 feet in diameter. The
mobile support equipment throughout the area is similar
to German V-2 ground handling equipment.
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ESTIMATED CHARACTERISTICS

U.5. Designation
[OC Date

Masimum Rgnge
Propulsion

Configuration

Guidance

Aceuracy

Maximum Warhead Weight
Grovnd Environment

55-1 SURFACE

SCUD - 55-1

1957 ’ :

150 MM, [with 1500 pound warhead)

Storable Liquid Propulsion System

Single Stage

Probably Redio, - Inertial But Possible All-Inartial
About 1/2 N.M, CEP at 150 N.M,

1500 Pounds (approximately)

Road Mabile With Missile in Freled Conditien

TO SURFACE MISSILE (SCUD)
—SECRET-




Figure 25

ESTIMATID CHARACTERISTICS

- U. 5. Designation SHYSTER - 55-3
100 Dazle 1954
Maximum Fange FOD B,
Progulsion Liguid, prabobly LOX kerosine
Conliguration Single Stoge
Guidange Rediafinertial
Agiurocy 1 MM,
Moximum Warhead Weight 2000 Pounds
Grasund Envisanment Rood Mobile

55-3 SURFACE-TO-SURFACE MISSILE (SHYSTER)
SEEREF—
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Figura 76
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Mascmvrmrs, m:m J
55-4 SURFACE-TO-SURFACE MISSILE
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ESTIMATED CHARACTERISTICS

U, 5. Designotion 55-4 ,

13T Cate ’ Late 1958fearly 1959

Maoximum Range 1100 MM,

Pl'l:rpul:iun '|_Fqu-|d, Fmbl:l.bhl' LOX S kerasine
s Configuration Single Siege

Guidance Rediafinertial

Accuracy 1% LM,

Maximum Warheod Weight . 3,000 Pounds

Ground Envirgnment " Bood Mobile

SECRET-
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VI ICBM DEVELOPMENT PROGRAM

9&. We have relatively firm evidence on the
Soviet ICBEM test range and the test-firing
program, from which we have been able to de-
rive basie characteristies of the ICBM vehicle,
its propulsion, nosecone, and guidanes systerr,
as well as some of the ground support and
lopistic requirements for its operational de-
ployment, From these data, we can also de-
rive, though with some probable margin of
error, some of the basic factors affecting So-
viet ICBM performanee under operational con-
ditlons, including general ranges, ACCUTACY,
and relimbility, Finally, these data can bhe
combined with other evidence to provide a
sense of the tempo of the ICEM development
program and the degree of success the USSR
has achieved. However, the sum of our infor-
mation is inconclusive as to the precize tim-
ing of the initial ICBM deployment, and as
Lo the scale and pace of the operational de-
ployment program. While g full examination
of the evidence and factors pertinent to the
deployment program is reserved for a forth-
coming estimate, it is necessary for the pres-
ent analysis to inelude brief discussion of
some of these matters,

Tyuratam Missile Test Range

99. All Soviet ICEMs and space vehicles have
been launched from a rangehead near Tyura-
tarn, east of the Aral Sea (sea Fipure 27). The
test range extends generally to the northeast
epproximately 3,500 nm. to an instrumented
impact area near Klyuchi on the Kamehatka
Peninsula (see Figure 1), On several oocca-
siohs, in connection with certain ICBM and
space [aunchings, the range has been extended
up to 6,700 n.m. into the Pacific Ocean through
Lhne wse of four Sibir-class Instrusmentation
ships.

100, The Tyuratam test range has exten- )

Sive communications, control, instrumenta-
tion, and logistic [acilities, which are sufficlent
Lo suppoert ICEM and space operations of con-
siderably greater intensity than those which
have been conducted 2o far. On the basis of
successive photographic coverage and other

evidence, three launching areas gre belicved to
b completed:

4. In 10551957, when the range was fArst
eslablished, the Soviets (nslalled a single,
massive launch pad over the edge of g huge
pit. This is termed launch area “A* by UZ
intelligence (see Figure 28). It was used for
all ICEM and space launchings from Tyu-
tatam at least Lhrough 1959 and possibly
through 1960,

b. In 1058, the Soviets began construction
of a pad closely resembling the first launch
ares, known' as area "B." It was probably
ready for use in about mid-1960,

c. In 1959, they began work on a pair of
simplified pads without plts, known as launch
area "C" (see Figure 29)., Launch ares “C"
was probably completed In late 1960 or early
1961, ’

101. The evidence from Tyuratam indicates
that the Soviet ICBEM system is heavily de-
pendent on rall support. Missiles destined
for launch areas “A* and “B" are delivered
by rell to nearby rail drive-through buildings
where extensive checkout and prelaunch as-
sembly operations are performed, Missiles are
then transported directly to the launch pad

by rail, and there is evidence to sugpest that

propellants as well as much of the support
equipment necessary to a firing are also
brought to the pad in this way. Relatively
little time appears to be required on the pad.
On one occasion, when only one pad was com-
pleted, two missiles were launched in less than
three days. Launch area “C" was photo-
graphed while under construction, and its
final configuration is nel definitely estab-
lished, Tt zlso has rail-served checkout bulld-
ings nearby. Although a rail spur enters the
pad ares, it appears Lthat missiles are to be
transported from checkout buildingz to pads
by road. Launch sites of thiz type would
necessarily be near rall lines, but a greater
degree of flexibility, dispersal, and conceal-
ment could probably be achieved.

ICBM Test Firings

10Z. The firsl successful flight test in the So-
viet ICBM development program occurred In
August 1957, with the firing of a missile from

PSR-
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Tyuratam to Elyuchi, Since that time, we
have acquired a large volume of evidence per-
teining to the test range launching of ICBM:
and of the space wehiclas which have been
interspersed with them.® Intelligence on this
activity is acquired by o variely of technical
collection means, including radar, aesustic
detection, and electronic interception of mis-
sile telemetry. We are confident that wictu-
ally all suecessiul launchings from Tyuratam
have been detected, and same information is
available on feilures as well. We have very
little evidence, howerar, an tha devalopment
- of components or on static testing sssociated
with this program. '

103, Bince the beginning of the firing pro-
gram, & total of about 80 ICEMs and space
vehicles have been launched from Tyuratam,
all of which are balieved to have used basic
rockel boosters of essentially the same con-
figuration. The rate of booster utilization In
actual firings was about 10 in 1958 and then
increased to roughly 20 per year in 1959 and
1960. About 10 have already been utilized
in the first three months of 1961,

104. Of these launchings, about 35 have been
generally successful ICBMs which reached the
vicinity of intended impact areas on Kam-
chatka or in the Pacific. To date, the inflight
reliability of Soviet ICBMs on the test range
has been about 7075 percent; the reliability
achieved in space shots has been considerably
lower, probably because of the addition of
upper stages and other cornplicating elements,
Firings in the ICBM test program fall inta
four time periods:

&. A few inilial firings of about 3,500 n.m,
o Kamchatkn between mid-1957 and mid-
1958, followed by a 1ull of nearly six months,

b. A period of increasingly frequent firings
in 1959, most of them to Kamchatka but with
two shots fo instrumented ships in the Pacife,
about 4,700 n.n. from the rangehead, in Cc-
tober 1959,

c. A period of less frequent firings in the

firsl half of 1960, including four to insiru-

“For o detalled account of ICHM test aotivity at
Tyuralnm, see Aliex F, “Soviet Missile Test Ranpe
Actlwltles.™ (Limited 1Hstribution)

mented ships ak a range of akoyl &.700 nom.
in January and July, follawed by another Jull
of nearly six months.

d. A resumption of frequent firings Lo FKar.
chatka in early 1961

105, The total number of ICBM launchings
over this 3% year period is small by compari-
son with Soviet practice in medivum and short
range missiles, E

Many of the Soviet space
shats have occurréd during the lulls in ICEM
firings, and it is apparent that the ICEM and
Space programs have shared available boost-
ers, test range facilities, and experience which
has been mutually supporting. In light of
these factors, we conclude that the USSR has
been conducting a generally successful but
careful ICBM development program, at a de-
liberate pace rather than o a “crash” basis,

Physical Characteristics

10%. From the extensive data which have been
acquired, US intelligence has reasonable cone.
fidence in its peneral description of the Soviet
ICBM system, despite the fact that no quali-
fied Western observer has ever seen 2 Soviet
ICBM, Most of our evidence is from the moni-
toring of lest firings and photography of range
installations, but we have acquired valuable
supporting  information from manv olher
sources, ircleding, for example,

a Soviel lunar probe, In gen-
eral, we tind that the Soviet ICBM system dif-
fers in jmportant respects to US missiles.

107. Configuration. The Soviet ICBEM and
space booster is a very large vehlele, with a
gross takeof weight of some 450,000-500,000

« pounds and a total thrust at talkeofl of about

750,000 pounds. This thrust iz attained
through the use of five main rocket engines
which burn nonstorable liquid propellants,
The ICBM 15 either 1% slaped or parallel
staged—that i3, all engines are ignited at
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takeofl but four of the five engines, and per-
naps fuel tanks as well, are jettisoned at alti-
tude. The vehlcle itsell is probably of heavy,
airirame-type, welded aluminum construction,

L8, Mosecone and Payload, The Sovicts have
developed and tesled ICEM nosecones of two
different weight classes, one extremely heavy
and the other somewhat lighter. Both are
designed for high speed reenlry. The pay-
ioad is protected from the heat of re-enkry by
& Lype of ablative material which is different
from that used on any current US nosacone,
The very heavy nosecones, varying In weight
from 13,000 o 15,000 pounds and capable of
carrying maximum payloads of 6,000 to 10,000
pounds, were used on ICBMs launched from
Tyuratam in the first two phases of the firing
program. This class of nosecone was tested
extensively in firings to Kamchatka in 1953,
and was probably proof tested to 4,700 n.m.
into the Pacific in October of that year. Most
of the firlngs in the 1960 phase of the pro-
gram used a lighter nosecone welghing ap-
proximately 8.000-9,000 pounds, capable of
carrying about 6,000 pounds of payload. This
nosecone was proof tested to 6,700 nm. into
the Pacific in July 1960,

109, Itis probable that the initial development
of & very heavy nosecone was made

by the great weight required for high-yield
nuclear warheads when the Soviet ICBM was
first on the drawing beards, and by the Soviet
state of the art in re-entry technigues at that
time, Subsequent advances in Soviet nuclear
technology probably provided a high-yleld war-
head sultable for use in a lighter weight nose-
I:'J:I:I'IE."

110. Range. Nosecone weight is critical to
the range of the Soviet ICEM., Given the basic
similarity of the boosters used in all Tyuratam
launchings, & Soviet ICBM with a very heavy
nosecone would have a nominal maximum
range of about 5000 nm. This range iz sub-
ject to variations of some hundreds of miles
depending on missile trajectory, the latitudes
of launching siles and targets, and direclion

" FPor a discasslen of warhead ylelds, see Annex E,
Estimated Present Muclear Warhead Gapablities™
fLimilted Distribution)

of fire in relation to the carth's rotation, So-
viet ICHBMs with heavy nosecones could
achieve extensive coverafe of US territory only
il they were deployed in northwestern USSR
or in the Soviet FPar East, An ICHM with
lighter nosecone, however, would have & nomi-
nal maximum range of about 7,000 n.m., sub-
ject to the same variations, Soviet ICEMs of
Lthiz type could achieve full coverage of the U3
from deployment areas virtually anywhere in
the USSR, Including Tyuratam itself.

Parfarmance Under Operations! Coadificrs

111. The data available for estimating Soviet
ICBM accuracy and reliability under opera-
tional condilions are far from adequate or ex-
act, We have taken into account the growing
body af evidence on Soviet test range resulls
and on Soviet state-of-the-art in critical sys-
tem components, at the same time attempting
to minimize the use of analogies to US mis-
slles. But even if we had exact data from the
test range and had examined the Soviet com-
ponents, the estimate of system performance
under actual wartime conditions would still re-
quire assumptions as to the capabilities of the
troops, the readiness of the units at the time
of firing, and the precise circumstances of em-
ployment, none of which can be known with
certainty in advance,

112. Accuracy. The Soviet ICEM puidance
system uses radio and inertial elements, in a
manner which differs in some respects from
Us technigues. Inettisl components within
the missile control mast of the powered phase
of the missile’s flight, with corrections made
by ground-based radio command only in the
lazst seconds before burnout. The data avail-

- able to us are not suffiefent to permit more

than an approximate determination of the
CEP of the Soviet ICBM system, We eslimate
that with the present type of guidance, Soviet
ICEMs would have a CEP of about two num.
under operational conditions n mid-1961, but
the actual figure could ba considerably greater
ar somewhat less.  The fipure given is in-
lended as an approximation for an entire
ICBM force, with crews of various levels of
competlence firing against targets at various
Tanges.
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113, The CEP of the Soviet ICBM system will
robably continue to improve, at a rate de-
pendent in part on technoical factors and in
part on the priority the USSR attaches to it
With & very high priority asgipned to aceuracy,
angd thercfore to the necessary troop training
gnd introduction of more refined eomponents,
the operational CEP of portions of the force
might reach one n.m. possibly as early as 1963,
but we regard 1965 as & more likely date for
such &n achievement. Howewver, major por-
tions of a Soviet ICBM force would not neces-
sarily be trained-gr retrofitted for highly ra
fined accuracy. The Soviets probably would
regard the present level of accuracy as suffi-
cient for many types of potential targets,

114, There is no evidence of the development
of all-inertial guidance for use in large Soviet
vallistic missiles, However, the' greater fexi-
bility which could be achieved with this type
of guidance may induce the Soviets to intro-
duce it Into their ICBM system, despite the
probability that its accuracy would be some-

what inferior to that of radio-inertial guid- .

ance. If so, all-inertial puidance couwld be
introduced for operational use in 1963 or after,

115, Relighilify, We estimate that as of mid-
1961 some T0-85 percent of the USSR's ICEMs
on launcher would be “ready missiles™—that
is, both the missile and the lanuncher would be
in comimlssion and ready to be committed to a
launch countdown., The lower limit of this
range approximates the percentage which
might be maintained ready In continuous
peacelime operations for an indefinite period.
The upper liraly might be achieved if the So-
viels prepared their foree for an attack at a

specific time designated well in advance, ie, .

maximum readiness. The ready missile rate is
expected to improve for a year or so and then
level off. JRanges comparable to those given
above might approximate B5-9%0 pereent in
1963,

116, With respect to reliability on launcher -

and in flight, we estimate that azs of mid-1961,
some G1-75 percent of the USSRS ready
1CAMs could sucesssfully go throwgh count-
down, leave their launchers at scheduled times
ar nol later than 15-30 minutes thereafter,
and detonate in the vicinily of assigned tar-

gets—that is, within abetit three CEP's of their
aiming points. As in Lhe preceding para-
graph, the upper limit would be more likely
Lo be achigvable if the Soviets had provided
time for peaking their forees on launcher prior
to an attack at a specific time. These par.
centages might increase to 70-B0 percent in
1963,

117. A general approximation of the total re-
liability of a Soviet ICBM force can be made
by combining the factors discussed above, On
this basis, we estimate that if they were em-
Ployed in about mid-1961, some 40-85 percent
of the total number of Soviet ICEMs on
launchers would detonate in the vicinity of as-
sigred targels within sboot 15-30 minutes of
scheduled times, A comparable eslimate for
1963 Is 60-70 percent. In theory, half of those
missiles defonating in the viclnity of their tar-
gets would fall within the CEF. As Indicated
in paragraph 111 these estimates are based
on imprecise data and involve assumptions of
unknown wvalldity regarding the conditions
under which the force might be employed.

118. Reaction Times. The Soviet design phi-
losophy, particularly with respect to the fuel-
ing techniques employed at operatlonal lsunch
sites, will eritically affect ICBM reaction times.
Assumling that rapid reaction time has been &
Soviet objeclive, we estimate the following
minimum reaction time for ready missiles
under the three alert conditions indicated:

Condition 1: Crews on routine standby,
electrical equipment cold, missiles not
fueled. Reaction time: 1-3 hours.

Condition II: Crews on alerl, electrical
equipment warmed up, missiles not
fueled. Reaction time: 15-30 minutes,

Condition III: Crews on alert, electrical
cquipment warmed up, missiles fueled
and topped. This condition probably
could not be maintained [or more than
an hour or . Reaclion time; 5-10
minules.

119, Retargetmg Techmigues, IE would be
technieally feasible for the USSR lo have de-
veloped retargeting techniques to minimize
the depradation in the effectivensss of an
ICEM force caused by reliabilily factors. The
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cbvious way of achleving a given level of as-
surance of neutralizing a specific number of
targets Is simply to salvo the lotal number of
missiles theorelically required. This might
involve firing moere than one missile against
each target. With retargeting, however, the
same theoretical assurance eould be achieved
with fewer missiles by salvoing, say. only one
missile agrinst each target, determining
whether or nol thal missile proved unreliable
on launcher or during the powered phase of
its flight, and directing additional mi=ssiles
ezpainst only those fargeis !oft uncoversd be-
cause of failures, This would require Lhe
availability of standby missiles on launchers,
which had been counted down and into which
alternate teajectory data could be inserted as
needed. Standby missiles not used in retar-
geting could be employed against additional
targets or could be held in reserve.

120, There is no evidence that the Soviets have
actually built a retarpeting capabllity into
their ICEBM systam, but we would not expect
to have evidence of this type. In light of its
potential advantages, we regard it as possible
that the Soviets have developed 2 capability
for retargeting. Provided that standby mis-
siles were ready on their own launchers and
counted down along with those of the first
salvo, the Soviets could probably detect fmil-
ures, retarget, and faunch additional missiles
with delays of no more than 10 to 20 minutes.

121, A refinement of the retargeting tech-
nique, called reprograming, could be em-
ployed in an attack designed to strike targets
or warning lines as nearly simultaneously as
possible, This technique involves the lzunch-
ing of first salve missiles on extremely high
trajectories so 25 to lengthen their time of
flight,; standby missiles can then be launched
on lower trajectories which will tend to com-
pensate for the delays incurred by retargeting,
This would require major modifications to the
ICEM system, and testing of a type we could
expect to detect. Mo such testing has oo
curred.  We believe thal the Soviets do not
naw possess & reprograming capability, but
with a high priority efTort the technigque could
probably be developed and checked out by
about 1963

122, Ewen more highly refined retargeting
technriques are theoretically possible, such gz
the determination of probable missile impset
points while the missiles are en route to tihe
target. On the basis of such a determination,
the degradation in system effectiveness caused
by guidance errors could be reduced. Heeause
of their considerable cost and the complica-
tions they would introduce, the Soviets are not
likely to employ such techniques,

123. Techniques to Evade BMEWS. Although
we have no evidence of Soviet interest in de-
veloping 2 capability to evade BMEWS, the
Soviets theoretically could, if they desired,
evolve measures for countering BMEWS even
when this early warning system Is fully in-
stalled in 1963, It is probable that with a few
tests they could prove out & capability fo fire
their currént ICBMs on somewhat lowered tra-
jectories at certain selected tarpets, taking ad-
vantage of a few gaps in the planned BMEWS
coverage, With substantial modifications, the
current Soviet system could acquire a capa-
bility to reduce the chances of BMEWS de-
tection by using extremely low or extremely
high trajectories, but CEP would probably be
degraded to 5-10 num. With more substan-
tial medificalions, the present system could
probably deliver a 3,000 pound warhead to a
range of about 16,000 nm,, a distance suffi-
cient to permit southern trajectories from the
USSR to the US, but CEF would probably be
degraded to at least 10 num. The modifications
envisaged above would reguire considerable
testing which would probably be detected,
While the USSR could probably develop thess
techniques by about 1963, their operational
advantages seem 5o marpinal that we regard
them as unlikely.

Milestones in the Program

124. The evidence derived from flight testing
iz adequate to pauge the general progress of
Soviet efforts to prove out the configuration,
propulsion, guidance, and nosecone of their
ICBM =systemn.  In Lhe first two periods of the
test-firing program, through 1959, the Soviets
launched a total of 20 generally suecessful
ICBMs, most of them to the land impact area
on Hamchatka where they could make de-
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triled measurements on accuracy and re-
entey effects. The intensive second period of
Lest firings was climaxed by the probable proof
testing of heavy nosecons missilas bo 4,700 nom.
inte the Pacific. In light of these test suc-
cesses, Lhe time elapsed since the beginning
of the firing program, the wealth of Soviet
experience with shorter range missiles, and
the additicnal data on booster performance
provided by the space program, we believe
that the Soviets were in a position o consider
their 5,000 nm. ICBM satisfactory for initial
depioyment by the end of 1959, With the pd-
ditional results from the third perlod of the
firing program, they were probably in a simi-
lar position with respect Lo their liphter nose-
cone, 7,000 n.m. missile by about mid-1960.

125. The establishment of an operational ca-
pability, however, Tequires not only a certaln
confidence in the weapon system—it also re-
quires that missiles, trained personnel, and
lzunching and ground support facilities be
avaflable for operational use. The last of
these would require the longest lead time—
probably 18 months to two years for initial
sites.

126. Concerning the availability of missiles,
we believe that In early 1959, the USSR began
the manufacture of production ICBMs—that
is, complete missiles of an operational type,
which, however, could alse be modified for use
as space boosters. ICEMs produced prior Lo
that Lime are believed Lo have been prototypes,
manufactured at a scientific research institute
near Moscow, whereas other Soviet industrial
plants have apparently been involved in the
manufacture of production missiles. We base
thase fudgments on Soviet progress In missile
development, on information about plant ac-
tivities, and tspecially on the increased avail-
abilily of missiles indicated by the doubling
af the rate of ICBM and space launchings n
1958, These evidences lend credence bo as-
sertions by Khrushehev and other Soviet lead-
ers that “sertes production™ of ICBMs bepan
carly that year. We still do not know the ac-
tual rate of production.  Howewver, normal
Soviet practice in other military and incus-
trizl programs points to the probable avail-

ability by late 1950 of at least some ICEMs
above and beyond the nuinbers expended in
firings,

127. As for operating personnel, we have not
yel identified any ICEM-related training ac-
1

tivity [

Jpo&slblc that
some such training was accomplished in con-
junction with test firings. In any case, muth
of the necessary training would be done with-
out firing at all, Mermal Soviet practice with
other missile systems, however, seems to eall
for fairly extensive Lraining

usually at
special facilities constructed &6 the range-
head. These facilities support the Lraining
activity and are also used to check out the
operaticnal handling and launching equip-
ment. The newly-constructed launch area
“C* at Tyuratam can be interpreted as such
a facility, It probably also represents the
approximate configuration of an eperational
launching facility.

128. We are still unable to identify positively
any ICBM launching facilities other than
those at the test range. Nevertheless, there
are a number of locations on which we have
evidence pointing to the existence of launch-
ing [acilities, either ecompleted or under con-
struction. There are at least three suspect
rail-served locations in northwestern USSR,
the ares mesl suitable for deployment of &
5,000 n.m. missile. Construction activity at
these locations was apparently underway in
1957-1959, sugpesting that some sites were
prepared coneurrently with the development
of the missile. Fragmentary information on
possible construction of ICBM sites in other
areas, while very limited, is consistent in tim-
dng with the development of a 7,000 nom.
missile,

123, On balanee, we consider that the dewvel-
opment by the end of 1959 of a 5000 n.m.
ICBM satisfactory for initial deployment, the
probable manufacture of production missiles
beginning carly in 19539, and the possible con-
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struction of launeh sites in norlhwestern
USSR in 1957-1958 are sufficient to support
an estimate that as of about 1 January 1964,
the frst operational Soviet ICHM unit was
trained and equipped with a few missilez and
taunchers. This is referred to as TOO date,
We believe that since that time, the USSR has
had at least some capability to launch ICEMs
with good accuracy and reliability apainst
targets in the 15

130, Beyond this point, however, any estimate
of Boviet operational ICHBM strepsth is ~riti-
cally dependent upon interpretation of ele-
ments in the evidence which permit differing
judgments, The question of the probable
magnitude of current and future Soviel op-
erational ICBM strength will be examined in
the forthcoming NIE 11-8-61, “Soviel Capa-
bilities for Long Range Attack”

Follow-on ICEM Devalupment

131, As we have indicated, the current TCHM
is already reasonably accurate and relfiable,
rugged, and capable of delivering high-yield

" The Asslstant Chlel of Staff for Intelligence, De-
partment of the Army. belleves that by early 1960,
the Soviets had developed a 5000 n.m. misstle satls-
factory for emergency deployment to interlm ICBM
launch facilitles snd that & few mlssiles passibly
were deployed to sueh facllities, He belleves that
an IOC with [ully developed, deployed, opecatlonal
missile launch facllitles did not oseur In 1560

“The Assistant Chlef of Naval Operations (Intei-
ligence), Department of the NHavy, belleves the Go-
viels probably had an emergency capability to
launeh a few missiles from test facilities (as opposed
to operationa] launch sites) stariing eacly In 1960,
Factors which bear agalnst a deployed operational
ICEBM capability and which are mentioned in the
estimate welgh heavily In hiz judgment. These In-
clude

Lhe lack of ICOM troop tralning activity, pnd
the lack of firm-evidence on operatlonal ICBM sltes.
In addition, the first appearance of what appears to
be an operabtlonal type site ol Area G ot Tyuratlam
which =as estimated to be completed In late 1950
or early 1861 leads him lo juwdge that operallenal
launch sites were not available before that time.

warheads agalnst targels anywhere (n the 7S,
It will probably continue to be modified and (bs
perfotmance characteristics improved over the
next few years. Decoys and nosecopes with
reduced radar reflectivity may be developed
for it. Sotmewhat greater Aexibility will prob-
ably be achieved in the deployment coneept,
and much efTort will be direeted lowards per.
lecting the logistic support, maintenance, and
communications facilities necessary to the
most effective employment of an ICBM foree.
But the present ICBM is extremely bulky and
must be fairlv diffieslt 4o handle, it has the
relatively slow reaction time of a very large
nonstorable ligquid-fueled system with the gt-
tendant problem of holding the missile for
pericds of time, and it does nol readily lend
itsel! to deployment in hardened sites.

132. Il is probable, therefore, that the Soviets
would find it desirable to develop a new ICBM
system which would incorporate some of the
improvemnents mentioned above and wouwld
overcome disadvantages Inherent in the pres-
ent syslem.  For example, while we do not
exclude the possibility that the present sys-
tern could be adapted lo use missiles with
storable liguid propellants, the better course
for the USSR would almost certzinly be to
develop a new system uwsing either storable
liguid or solid fuels, and to build inte it olher
clements compatible with sueh fuels. Greater
flexibility and less vulnerability in deployment
would be desirable characteristics for a follow-
on ICBM system, even though rail service will
provably continue to be an essential element
in the preferred Soviet deployment concept.

133. A foltow-on ICEM system may already
be under development withoul our knowledge.
We would expeet delectable flight tests to
begin some I8 months to two years prior to
first operational availability, Such tests could
begin at any time, and we therefore believe
that a follow-on ICBM system could become
operational in about 1963 or after.
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Vil MAVAL LAUNCHED MISSILE SYSTEMS

L. There is little evidence of Soviet research
and development on specific missile systems
[or naval application. E_

However, over the past few years we have ra]
©ceived considersble information, some of it
provided by defeclors, on the operational de-
ployment of naval-launched missiles In both
the surface and the submarine flects.

135. There is good evidence that the USSR
is building destroyers equipped to launch sur-
face-to-surface ervise type missiles. The So-
viets could adapt land-based surface-to-air
systems for use on destroyers, but there is no
evidence that they have done so. The first
of the missilelaunching destroyers, desig-
nated the Eildin class, Is a modification of
the Kollin class destroyer. It is capable of
launching missiles against either ship or land
targets from its single, stern-mounted launch-
er. This class (seec Figure 30) made its first
appearance in 1858, but there is some evidence
that it was under development as early as 1955,
The Kildin served as the prototype for the
missile system which now appears in the new
Krupnyy class (see Figure 30), a larger missile-
launching destroyer. This destroyer class was
first ldentified in 1958, but may have been
under development as early az 1836, The
Krupnyy mounts two launchers, which are
essentially the seme as those on the Kildin,
one forward and one aft, Each launcher is
serviced by & deck house which contains the
missile hahdiing and checkout equipment.
Good evidence indicates that nine misslles are
stowad below decks for each launcher on the
Krupnyy, and sight on the Kildin. The
launching cycle time is on the order of 10 min-
utes, The Krupnyy has a platform on the
stern apparently for the use of a helicopter
which can serve asz a forward observer when
missiles are fired to full range, AL least four
Filding and six Krupnyys were probably opera-

tional at the beginning of 1961 By 1958, the
Soviets had avallable two types of surface-fo-
surface cruise missiles, S5-N-1 and 55-N-37,
for use by destroyers.

136. Oneof these, S5-N-1, cin be used agalnst
both land and ship targets. The guidance 5ys5-
tem probably permils the missile to be pro-
grammed, possibly with radar track radio
command override feature, with terminal
homing against ships. It probably flies st
high subsenic speeds and at altitudes of 1,000
to 10,000 feet. When employed against a meo-
bile target, the etfective range of Lthe missile
iz limited by the detection capabilities of the
overall syslem. Therefore, when the firing
ship is employed singly, the effective range of
the missile is limited to 20 to 30 n.m. by the
target acqulsition range of the ship's radar.
The use of another ship as a forward observer
to detect and acquire targets for the launech
ship may extend the effective range of the
missile to 40-60 n.m. or to 100 nm, by use
of a helicopter or aireraft, Apgainst a shore
target, the midsile would have a range of at
Ieast 100 nom. without forward observation.
The 53-N-1 carries a 1,000 pound HE or nu-
clear warhend 7 and has a CEP of about 150-
feet against surface ships and 1-2 n.m, against
shore targets,

137. The §5-N-2 is a supersonic eruise-type
missile designed for use only against ships.
Ttz range, estimated at 20-30 n.m. when used
with a single ship, can be extended to 60-80
n.m. with assistance from a forward ohserver
in & ship or aircraft. Its guidance system is
similar to that of the 83-NW-1, Howzvei, Lthis
missile probably approaches at a low altitude
{zbout 200 feet) and then dives into the water
short of the targel so that the warhead will
explode under the ship. Payload and acecu-
racy are believed to be the same as estimated
for S5-N-1 against ship tarpets,

< 138, We have photographs of a new class of

patrol craft (designated “Osa" class) with
four structures which appear to be launchers
(see Figure 31). Conversion of smaller, ex-
isting motor torpedo  boats {designated

“Annex £ “Estlmated Present Nuclear Warbead
Capabilities ™ [(LEimited Distribution}
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“Homar” class) to carry two similar stroe-
tures is known to be wnderway. A defector
has reported that palrol craft are being
equipped with “rockets” to be used to attack
ships. We cannol determine whether these
taunchers are designed for guided missiles or
free rockels, Effective range would not ex-
ceed the radar horizon.

139, There have been reports of the installa-
tion of both surface-to-surface and surface-to-
air missiles on one or bwo cruizers, Although
the reports indicate that tests have ocourred,
il operationai status of the system is not
clear. The surface-to-surface systems may be
essentially the same as thase on the Krupnyy
class destroyer, and the surface-to-sir systems
may be adaptations of the SA-2 or SA-3 land-
based types, There is no evidence of new
construction of cruisers desipned to carry
gulded missiles, ner do we believe that there
is an extensive program for the conversion of
existing cruisers.

Antisubmarine Warfare Missile Systems

1403, There is some evidence indicating that
a program for developing advanced ASW weap.-
ons systems exists. The USSE has the basic
scientific and technical capabilities to de-
wvelop ASW missile systems and the required
detection and tracking equipment, Based on
requirements and our appreciation of the state
of the art, we cstimate that the USSE may be
developing a missile for use In ASW. Assum-
ing that an aclive development progam has
een underway, we estimate that a ballistie-
lzunched depth bomb could be awvailable for
use by surlace ships with adequate detection
and trecking equipment in 1062-1964. Sim-
ilarty, a ballistic-launched homing torpedo Lo
be fired from a submarine could be operational
in 1963-1965. Such r missile could possibly
alzo be used against surface ship targets.
-

Submarine Launched Missile Systems

141. The first indication that the Soviels were
equipping their submerines with missiles was
provided by reports in 19551956 of “W" class
submarines equipped with hangar and launch-
er structures, It s probable that a few of
these submarines were converted o carry

subsonic cruise-type missiles for use against
land tergets at ranges of 150 nm. Sightings
of such submarines stll eecasionally occur,
but we doubt that this system &5 currently
operationgal.

142, We believe that the Soviets are develop-
INng a supersonic cruise missile with a range
af about 300 n.m. which is designed to be
launched from surfaced submarines. This
system could be operational this year. The
subimarine [or which this missile system was
designed has not yet been fdentifies.

143. Since 1956 thers have been several sight-
ings and photographs of medified “Z" class
submarines with enlarged salls. On the top
alt part of the sail are located two hatches,
which are seven feet In diameter (see Figure
32). There is no firm evidence that these
hatches cover missile tubes, but we believe that
these submarines have probably been modified
lo carry and launch two ballistic missiles
(55-N-4) each against land targets. Six
such “&" class conversions have been jdenti-
fied in the Soviet flects to date

144. There s some uncertainty as to the range
of the missile employed by the modified “2"
class submarine, although the evidence points
to the probability that these missiles are of
either 150 or 350 nom. maximum range. The -
150 num. SCUD (85-1) is the only known sur-
face-to-surface missile which uses storable
liguid propellants, and thus could be adapted
for use in a submarine. Heowever, Khrushcheyv
has sajd the USSR possessed submarines carry-
ing a §00 km rocket (about 325 n.m.). Bal-
listie missiles have been tast fired to 350 n.m.
range at Kapustin Yar for some years, and
we believe that a2 missile of this range could
be adapted for installation in a submarine.

145, Since mid-1958, 14 new conistruction long
range submarines, designated the “G" class,
bave been identified (see Figure 33). This
submaring also has a large sall, much longer
Lthan that of the converted “&” class. There

<are three pairs of fairing doors in the top

of the sail, which could cover a tolal of
three or four hatches of the type seen on
the convertad “4" class,  We estimate that the
"3 class submarine probably is armed with

|
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ballistic missiles of the type carried by the
Ua4" class conversion.  For missile launching,
baoth the converted “Z" and the “G*" class sub-
marines would need lo be surfaced, or more
likely with the sail awash. Since it has not
been established that the fajring doots con-
ceal ballistie missile tubes, the possibility can-
not be excluded that the “G* class is equipped
with crulze-type missiles,

126. We believe that Soviet planners would
consider it operationally desirable to have nu-
clear-powered submarines capable of launch-
Ing. balliste  iuisaiies,” preierubly while sub-
merged. There is some evidence which sug-
gests an active development program, and
we believe thal such a program probably is
underway, We estimate that Soviet nuclear-
powered submatines, each capable of carrying

and launching while submerged 6-12 ballistig
missiles of 500-1,000 n.m. range could become
aperational in 1962-1963.  This system would
require a new missile using either solid pro.
pellant or storable liguid fuel. We estirmate
that it would carry a 1,000 pound warhead and
have a CEP of one to three nm. We would
expect that this missile (S5-N-5) would he
tested at Hapustin Yar, that [ qt]
we would be able to identify it a5 a new missilf
and that approximately 18 months of testing
would be required before it could become op-
erational. It is possible that the Soviets have
elected to equip nuclear submarines with sur-
facedaunched ballistié missiles of the type
attributed to the converted “Z* and “G¢
classes, Tf this Is the case, a few Soviet nu-
clear-powered missile submarines eould be op-
erationz] this year.
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WL SPACE PROGRAM

147, The Soviet leaders clearly believe that
achievements in space enable them to per-
suade the warld Lhalb in the realms of science,
technology, and military strength, the USSR
stands in the very frent rank of world povwers,
[n seizing an early lead and following it with
a series of dramatic successes, they have
sought to bolster, bolth at home and abroad,
their claims of the superiority of the Soviet
systermn.  The USS3R has sought to maximize
the impact of its achievament with spectacu-
lar “firsts," on occasion wmed 10 coinciae wilth
internalional  political moves.  Intervening
shols appear Lo have been desipned largely
Lo provide data for these “frsts."

128, Singe 1955, the announced goal of the
Soviet space program has been manned inter-
planetary travel. Many of the Soviet space
activities to date, culminating in the recent
manned satellite, have in one way or another
contributed to progress toward this eventual
poal. While the Soviet space shots have col-
lected scientific data, the scientific aspects of
the program seem to have been falrly selective,
and to a large degree applicable to the support
of fulure Soviel space missions.

149, We have no direct evidence on the pri-
orily of the Soviet space program relative to
that of the military missile program. The
two programs have used the same basic
launching vehicles and shared the same
launching facilities; to an extent, they have
heen mutually supporting.  To date the USSR
has apparently nol launched any space ve-
hicles specifically [or military purposes, and
we have no présent evidenes pointing to such
a Soviet intention. However, many of their
space experiments have produced information
which would be useful in the development of
S

future military space systems. Tt would be
techinically feasible at present for the Soviets
to equip carth satellites for such military sup-
port roles as communicalions, reconnaissance,
navigation, or collection of weather dala.
Their present satellites possess the allributes
of payioad, stabilization, and recoverability
sullicient lar such missions, We estimate
that they eould appear ab any time.

sovie! Achievements in Spoce

Pl The importance which the Soviets atltach
Lo Lhe space propram is demonstrated by the
assignment of leading scientists to il diree-
tion, by the wealth of theoretical and appliey
research bDeing conducted in its suppart, aned
by Lhe allocation of resources and facilities
Lo its implementation. Space vehicles have
constituted more than one-third of the tolal
number of launchings {rom Tyuratam in the
past 3% years. The impressive Soviet record
now ineludes: orbiting of the world's first
Gt b sdleliiie wod by {37 the largost salallites;
launching of the first vehicles to impact the
moon and to photograph the reverse side of
the moon; launching of the first wehicle Lo
transfer from earth orbit to a trajectory
towands a planet; orbiting and recovery of the
only earth satellites suitable for supporting
manned orbital Aight; and, most recently, the
successful orbiting and recovery of a man,

151. Four distinct phases can be discerned in
the Soviet space program fo date: .

a. Sputniks I, IT, and III, launched in 1957
and 1956, were instrumented satellites de-
sighed Lo collect data on space near the earth
and, in the case of Sputnik IT which contained
a dog, to provide some biological data (see
Figure 34).

b. Luniks [, II, and IIL, launched during
195%, were all instrumented to collect data on
speee between the earth and the moon and
with respect Lo the moon jtselfl (See Figure
aa).

«. The Soviet effort to put a man in space
led in 1360 and 1961 to the orbiling of six
heavy satellites, Five of these, Sputniks IV,
WV, VI, IX, and X, each probably contained
a Life support system suitable for man and
equipment designed for his recovery. Sput-
nik ¥V (see Flpure 36) was sueeessfully
recovered in August 1960; Sputniks IX and
¥ in March 1961, This effort culminated in

“April 1961 with the successful orbiting and

recovery of a man in Sputnik XTI

d. The Soviel effort to launch an inter-
planetary probe probably began in October
1360 with whal appear to have been two un-
successful attempts Lo launch a probe toward
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Mars. In Febroary 1961, lhe Soviels at-
tempted with Sputnil VIL to launeh a probe
toward Venus fram an erbiting satellite, and
succeeded laler in the month with Sputnik
VII1.

152. The reliability achieved in Soviet Space
shots has been much lower Lhan that of the
Soviet ICBM. Most space failures wore ap-
parently caused by factors unlque to the space
program, such as the addition of upper stages
to the basic booster and in some cases the re-
quirement to launch at stipulated times. The
Soviels nave acilieved 14 successiul launchings
of space wvehicles, but we believe that thers
have been nearly as many launchings which
resulted in failures. Moreover, several of the
vehicles which were suecessfully launched ap-
parently did not funetion as planned. Lunik
I, which was probably intended to hit the
moon, missed by & wide margin and went into
orbit around the sun. The recovery system
contained in Sputniks IV and VI failed to
function successfully. The first attempt to
taunch a Venus probe succeeded in orbiting
the earth satellite, Spuknik VII from which
ihe probe was to be launched, but failed
during injection into the trajectory towards
Venus,

158. The Soviets desire to accomplish dra-
matic "fArsts™ iz probably another factor in
the relatively low reliability of their space
shots. They have underlaken some wvery
challenging operations, and in their lunar
and planetary shots have shown a tendency
to move on to the next challenge once 2 given
type of operation is successfully demonstrated,
This approach has contributed to the impres-
siwe Soviet record in ploneering space achiove-
ments, There i evidence from public and
private statements, however, that some Saviet
scientists have been concerned lest political
goals interfere with sound scientific progress,

Lounching Faocilities

154, Both of the major Soviet ballistic missile
test ranges have been involved in the space
programn.  Since 1954, about 25 vertical firings
have been detected ab the Kapustin Yar range,
According to the Soviets, the purposes of such
firings have included upper atmosphere re-

search, sedium vapor ejection, photographing
the garth's cloud cover, and space biolagy in.
cluding the recovery of live animalz,  aJ
launchings of earth satellites ang SpAce probeg
have taken place at Tyuratarm. Allhough the
majority of the launchings here have invalved
ICBM tests, there are indications that Tyu-
ratam was designed with the space program
clearly in mind. The facilities at launch
areas "A" and “B" arc of a size and design
which could probably handle vehicles with
Lhrusts on the order of several million pounds.
Tyuratam should thus be able to gabiziy the
ground handling and launching facility re-
quirements for much of the Sovicl Space pro-
gram aver the next I0 years.

155, Propulsion,  All earth satellites and
lunar vehicles, with the possible exceplion of
Sputniks I and II, are believed to have used
the same basic launching vehicle a5 the ITOBM.
One additional upper stage was added for the
launching of the Luniks and Sputniks IV, ¥,
VI, I, X, and XL ‘Two upper stages were
apparently added to the basic booster in the
successful Venus shot—aone of them to place
Sputnik VIII into arbit around the earth and
the other to power that portion of the satel-

lite which entered a trajectory towards the

planet,

156. The data available on the Venus shot
indicates thal with one additional stage Lhe
Soviet ICEM booster placed about 14,000
pounds inte orbit around the earth. This is
the largest payload the Soviets have succeeded
In orbiting. We expect additional increases
in launching vehicle capability through
further improvemients in staging and the use
of improved fuels, which could increase Lhe
orbital payload te about 25,000 pounds in
aboul 1962,

157, A new rocket engine, which may deliver

I to 2% million pounds of thrust, could be
available for first Atght in about 1963,  Tntellj-

- Benee on 4 new rocket engine best lacility near

Kuybysher indicates that the Soviets are ac-
tively developing such an engine.  Clustering
of two to five of these engines, which could
probably be achieved in 1965-1970, would re-
Sull in 2 booster capable of orbiting payloads
of 50 to 100 tons.  On several cccasions, Khru-
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shehev has alluded Lo plans for orbiling -
Ioads of this megnilude,

L6l Sfrwclures. The design and construce
Lon of the Luniks and the Sputniks, as dis-
played or atherwise publicized by the Soviets,
indicate that refalively heavy structural de-
sign and fabrication techniques are used In
Lhe design of their space vehieles. The avail-
ability of high thrust launching vehicles has
permilted the use of these heavy structures
and of cquipment which is probably net minia-
turfzed. This in turn provides some benefit
with respect £o ihe poilenids relidivelicy ofea
space system and its instrumentation.

138, Re-entry. In the area of re-entry, the
Saviets appear to have made major strides dur-
ing 1960 and 1831 in both ICEM nosecones
and space vehicles. The Soviets have dermon-
Strated that they now have sdequate materials
and techniques to protect space vehicles dur-
ing re-entry into the atmosphere and to ac-
complish successiul landings.

160, Papload Imstruments” The Soviets have
developed and successlully demonstrated ex-
tensive and complex instrumentation for Lheir
carth  satellite and lunar space wehicles,
Because of the USSR's large payload capa-
bility, we do not believe miniaturization has
been a prime requirement for Soviet space
instrumentation design to date, This has
been supported by analysis of the space equip-
ment which has been publicly displayed by
the Soviets. However, as mission require-
ments increase, the Soviets will be required
te attend more to the question of component
miniaturization. Improvement of the photo-
graphic system used in Lunik IIT is expected
to contiiue and similar technigues could be
utlilized In weather and possibly photographic
reconnalssmice satellites and in photography
al other planets,

161, Tracking and Surveillance Systems. The
exlensive syslem used by the Soviets to track
gpace vehicles, including optical observatories,
radio telescopes, photographic stations, radars,
radio direction-finders, and intérferometers,
appears to give them Lhe capability for space
tracking and surveillance from within Cheir

owti borders.  This eapability js supplemen ted
and extended mainly by ships at seq with
some assistance from olher Soviet Bloe and
Weslern countries and from Soviel stations
i the Antarctic,. However, the Soviets lack
the worldwide facilities available to the West,
The recent effort to initiate negetiations for
a Lracking facility in Australia Indicates 8 Bo-
viet desire to extend their present system,
We cannot estimate how many missions
could be handled simultaneously: to date the
Soviels have not demonstraled a capability
for detailed tracking and readoul on mmore
than two objects at a time,

Mojor Basic and Applied Research Arecs

162, We have estimated that payloads an the
order of 50-100 tons will become possible in
the latter half of the decade. The missions
which can then be accommodated would pa-
tentially be capable of prolonged flight and
changes in Aight path lomg after initial in-
jeetion into space. However, such mission
capabilities would require further extensive
rescarch and technologieal advances in sev-
cral key areas.

163. The Soviets are aware of the advantages
offered by nuclear rocket engines far space
use, and very limited evidence indicates that
they are engaged in nuelear rocket engine
development, We cstimate that the first
stalic test firing of a prototype system for
upper stage use or Space maneuvering could
be made as eatly as 1965, and that test Aights
could begin before 1990,

164. At present the small internal power re-
quirements fer space payloads are being met
by the use of chemical batteries and salar
cslls. However, increased demands for elec-
Lrical power are expected to arise in the 1965
to 1970 time period. Ecological life support
systemis will require greally increased power,
.and extremely heavy demands would be im-
" posed by electric or plasma propulsion sys-
tems. These demands could be met by nu-
clear power sources, and there is evidence of
work being done in this field. The Soviets
also recognize the propellant weight advan-
tage afforded by eleclric and plasma SPACE pro-
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pulsion syslems.™  Allhoupgh none of Lhe esti-
mated missions require the wse of this Lype
of propulsion, we believe thal basic research
s wunder way in this area. Howewer, we be-
lleve that the first test fAigphts of prototype
electrical or plasma propulsion systems in
space are not Hkely to occur until late in the
decade.

165, The Soviets are carrying out a broad pro-
gram of research applicable to the develop-
ment of extremely long range space telecom-
munications and navigation systems. This
razzarch includes the felds of information
theory, radio wave propagation, maser and
other low noise signal amplifying deviess, an-
tenna theory and engineering, radio astron-
amy, high power transmitting tubes, and solid
state physics. The caliber of the Soviet work
to date indientes thal the USSR is among
world leaders in such specialities as redio
astronomy and salid state physics. 'We be-
liegve that the USSR will be able to satisfy its
requirements lor communications and navi-
gation of space vehicles, despite its apparent
recent diffficulty in maiitaining continuous
communications with the Venus probe.

i66. Bince 1955, the USSR has intensified its
physiological research on the control of en-
vironmental stress faetors, This work con-
cerna the functional characteristics of the
human operator in space vehicles and includes
rezearch on the effects of acceleration, weight-
lessness, oxygen saturation, vibration and
noise, and confinement over prolonged periods.
Research directed toward the development of
& completely closed life-support system prob-
zbly is also underway, The USSR is also con-
ducting active research on methods for pro-
tecting man against the radiation hazards of
prolonged flight within and beyond the Van
Allenn belts.

E
Soviet Capabilities for Specific Future
HMissions

167 Exploration of Cizs-Lunar Space, The .

Saviets probably have obfained sulficient data

"Huch systems are characterized by very low
throst buf high specific Impulsz. They dre uscless
Tor planetary Lake-off and landing maneuvers bul
show preat promisze for interocbilal maneuvering
and space travel

frome their own and US experiments about
the near earth (0-1,000 miles) SPace environ
ment to allow Lhem to begin bic-astronautic
tests with organisms and animals in the eig.
lunar region in the near fulure. The Sa.
viels have already conducted some experi-
mentation to lunar and interplanetary dis-
tances, and we expact 2 more thorough explo-
ration of these regions.

168. Unmanned Earth  Satellites. Euarth
satellite vehicles offer significant advances
over conventional technigues for acquiring
information on fuiee deploydfient and map-
ping, for weather gurveillance, and for com-
munications. The USSR probably could have
developed and vsed such devices, but has not
daone s,

163. As the US program [or reconnaissance
and early warning satellites develops, we be-
lieve that the Boviet Union will try to find
ways to destroy them, possibly with counter-
satellites. In view of the cost and techno-
logice] difficulties fo be overcome, we estimate
that the first Soviet capability using un-
manned orbiting vehicles to disable US satel-
lites could oceur sometime after the middle
of the deeads. {Other Boviet capabilities
against satellites are discussed in paragraph.
G3.)

110, Unmanned Lunar Flight., We believe
the TESR will place an instrumented satellite
into orbit aronnd the meon in the near future
An instrumented lunar soft landing probably
can be made during 1961, although such 2
feat would require nol only a retroroclet, but
uizo more accurate guidance and more refined
attitude orfentetion than that tested on
Lunik ITI (October 1959). In order to eol-
lect data after a landing, the Soviets might
usge instrumentation packages similar to their
automatic radio weather stations which are
releaged from aireraft.

171, As landing technigues are improved,
larger payloads including rocket systems with
terminal control for a soft Ianding aon the
moon as well as lunar restart and launeh capa-
inlities will probably be developed. Soviet
statements indicate that the USSR iz also
designing an unmanned mobile vehicle for
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the exploration of the lunar sucface. The
size and weight of this vehicle, which Lhe So-
viets call a Tankette, would require a Jaunch-
ing booster much larger than now available.
Its soll landing, using an advaneed launching
vehicle of aboul Ave million pounds thrust
probably could not be zecomplished before
about 1965 (see paragraph 157, page 41).

172 Manned Earth Orbiting Flight. The So-
viets have now successfully demonstrated
their capability to orbit and recover a manned
earth satellite. Additional missions of this
L¥pe probabiy wili e undertaken duiing the
next year or se. We belleve that future
manned re-entry vehieles will be made more
maneuverable in order to exploit the advan-
tages which plide-type vehicles offer over the
capsule-type vehicles currently being used. A
manned glide-type recovery vehicle could he
demanstrated, at the earliest, during 1953,
We believe that by 1963 the Soviets could with
conventional propellants have the capability
to make limited angular or altitude changes
in the ‘path of manned earth satellite vehioles
outside the atmosphere. As the payload-in-
orbit eapability increases, the capability to
make repeated path changes can be expected.
In about 1965, increased mansuverability of
Lhe vehicle should permit the Soviets to effect
rendesvous with an earth orbiting vehicle.

I73. Advanced earth orbiting space stations
suttable for sustaining life and for performing
scientific or military functions for extended
periods of time (several months or more) are
believed to be a part of the Soviet program.
These stations would have to be able ta keep
Lheir positions as well as make minor adjust-
ments in position a5 desired. We estimate

that a large, long-lived space platiorm weigh-
ing oo the order of S0-100 tons could &3
citablizshed aboul 196A-1970, barring the ex.
istence .of unforoseen space hagards which
preclude gt

114, Manmad Lunar  Flights. Contingent
upon successes wilh manned earth satellites
and the development of large booster vehicles,
the Soviets are believed capable of 2 manned
circumlunar flight with reasonable chance
of success in 1966; of recoverable manmned
lunar satellites in 1967; and of lunar landings
@il wctrn o earth Ly about 1570, Those are
all estimated to be the earliest possible dates,

Offensive Space Weapons

195. There is no evidence that the Soviets
are developing offensive space wespons,  How-
aver, some of the Soviet achievements in space
would be necessary initial steps in the devel-
opment of space weapons, and the Soviets
have undoubtedly undertaken studies and re-
search in this area. Soviet success in space
as exemplified by the Venus probe, the most
recent succesaful orbiting and recovery of a
man, and the capability to orbit still heavier
payloads over the next few years, leads to the

conclusion that the Soviels are technically

capable of achieving an orbital bombardment
vehicle toward the end of the perlod of this
estimate. Moreover, the Soviet leaders might
seek to derive some psyehological or political
advarilage by hinting or even boasting that
the USSR had a significant capability in space
weapons.  The launching of wehicles for
which the Soviets claimed a militacy capability
ar other Soviet achievements in space could
lend credence to such claims,
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IFOSSIELE BOVIET BPACE ACTIVITIES

Earlipst.
Spnee Peogram Qtjoctives Capability
Diate

Tl dates represont our eslimale of the

carlicst pouzlbls fubire Lime poriod g

wishel each specific evins oo fe SR

fally secomplisbed, We  beliowe  that .

severnl eonld have been accomplighed dis

15 or euslior, if the Soviets had cluosen

to do so, Based on aur uncerlaioly =g Lo

speedfic Soviet space abjretives ns well ns

eompatition belween Soviet PrOErams, wa

do ot estimate accomplishment of oy

one af these objectives within the speacified

tima periods.
Unmanned Earth Orbiting Flight;
L5, 000-20,000 posrsds, low orbit, . ... 1961
Military sute|ltas

{hmmumnat.iom................ ....... 151 !

Weather survoillanes, .. ..., ... ... ... 1961

Foree deployment snd mupging. ..., ... 1981
Unmanred Lunar Fiipht:
Sateflita. .. ... P T . 1941
Soft tandings. . .. ... R e v e e 1961
Landing sad exploration (Taahette) . ... ... 1965
Manned Earth Orbiting Flighi: +
Gilidv-type velibele TEROVETY . oe et i, 1GG3
Mancuversiia (mindmiim; exo-aimaospher-

ie; eanveniionnl progadsion). . . .. e 1263
Crbital rendezvous (conventional proguilsion} . 1905
Maneuveratda outside abtmesphenr {nuclear

propulsion). .. ., e A raedearaiaa. 19GE
Spres platform (50-100 EonE) .., .. P | 8- Tt I T
Monned Lumar Plight;
Circumasvigate. ..., 196G
Batedlite. . ......... ... 1967
Landing. . ......... 1970

* The spacified tiee periods for monned mecomplialiments
wre predieated on the Soviets baving previously suceess-
lully accomplished & number of simijar wnmi nned

wanbures,
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AMMEX A

ESTIMATED RELABILITY OF MISSILE SYSTEMS

TETIMATED RELIABILITIES
™

W Duuwver lictde information an which Lo lee an eatimate of the operational relini-ily of Ravict missiles,  The following
are eongidered a3 porsible reliabilitien.  Fer several vears after an DOC, Ui poiisiiy of & missiie fysiom wili probabiy
tmprove, and twn beerl ol Except where noted the f{l“l}willg relinlilities are for the current perigd, nud refeer ins-
provemeints from the TOC cdage,  To tlose gases where the TOC lins Been reeent, o §s in the fuluee, Improvements ane
generdiy specifiod.

INITIAL licady HEeLiaDiLTy -
US Deuigimtion OMERATIONAL Mkl i I REMARNKE
CATABILITY ate = Nl aumebier o Flight \
Air-to-Surfooe Syatema: 4 ¢
AB-1. .o MISRUET L L na G EQ 55 mm,
AS-T. . ... .. ..-va.| Lale 1000, . ... ... Ha B0 it 150 mEn.
(00) (80} | (1B41).
- AB-3_ ... . .. ... Late II“.H,'pU.____,__ ua B0 70 A5 s.m,
£ 853 [§:10] (19E3).
Suriace-to-Surfnoe (Grownd
Lausnched):
S88-1..... o BUSY ... na I 20 150 n.am,
55-2..... Y LT na e} B | 350 mam.
B2 - st ... ..., &5 a0 ] T n.m.
B8-d........ Lats 1958 gr warly ES a%5 & (LT T
155,
55-5. ... - | Late 196 o carly 75 k1] 5 2,000 11, m,
19G2 [BSh [RELY) By {Late 1964 Tst hall 1DG5.)
856, ... " I Jam. §0G0e. ... Tl-04 Fir) ] J0-R5 As of mid=1951.
{Ba-00 (o0 - (BO-00) (105,
Surfaec-lo-Surises | Naval
Launched): @ ¢
BE-N-1, .o oo | MASE, . ..., wi S ] 20-30 wom, Hubsonie, destroyer-
launehed.
SE-M-2. ... ... .| 10sR. ... ... an B B0 | 2030 aum, Supersonic, destroper-
lannghed,
GH-N-4,, croerve e TREEAIRER. L. na A& & @ and G 1S0 nom 3D oo,
HEE-N-5.. R CT 1T S, na Ha & S00-1,008 w.n. Lauwched  from
with sub- saedeny sl
N sequenk
§EN g ae-
ment
Bre foctitoies al end of tebie.
B B = = = o o o 4G
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EETIATATED RELIARILITIES (Cenlinwcad)

| I=ITIAL leady WELL NILITY
LS Dhesipin i DURUATIONAL | Missile T T REMALKS
o CATANLITY Mol = ] nelier ® Blighe
Hurlwee wo-Aar; 4
BA=F . G Septemter . " 1 1] Musciaw alefemse systim,
Sa-2 B L L ni “HI R Klpdsle 5S40 swslem
HA-A . 5G] [ Wi oy ik Lwur sldidwiche svstazin,
HA-4 S . S i =1 0| Amtinsisily enigsihe,
skl miale=
sy iml
LEL B SV
e,
Adr s e
Ad-l ... B L L nz &5 B0 | "S5lbMY beam mder.
LY P i, MESG. ..o - 4] = I-4 wm. infrared homing,
Ah=E. . P TEE. . [T 1O B3 St mom. rwlor Damdag, )
* That percentage of missiles on lauocher wldeh e “ready sl A ready oisaile de an Brecemsisson missibe witl
warhead moted, movnbed on s ln-eonumizsson buiseber in teaiiid vt which 4 considered rencdy 1o b commiteed Lo
laueel,

= That prrcentape of ready missibes widel will smpresslelly complile the eoantilivwn nid leave D luineber wiilis Uie
segieirad tiree limits

* The pereenlage of missiles launehed, the werleads of which actonlly detonnte as plovsed jo the teget s (i,
within three CIEPs of the aiming point),

4 In these eategorics, only theer missiles considercd good enough o try Lo launch will be loaded on ships amd aireraft.

» Tha sesumplions made for sie-togurfacy poudl air-teeair misslics do wot inchsde losses dus to sireenft alsaeta which oo
coused by factors not rilsted Lo misiles, .

* Meliability figures ore uot available for the 5-5-8, 0 300 s.em. crulse-Lype missile,

* For the views of the Amistant Chicd of Stalf for Ditelligeaee, Department of the Army, and Ui Assiatsil Chisl af 3ivil
Operatiens {latalligrnesd, Deparlosent of thy Xavy, see their footiiols, page 360,
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AMMEX B

ESTIMATED REACTION AND RELOAD TIMES

Surfoce-to-Surface Missiles

We have no geod evidence on the reaction
times of Soviet surface-to-surface missile
unils. However, based on eur analysis of the
characteristies of these systems and general
Soviel capabilitics, we estimale the lollowing
reaction Lirnes as of mid-1961;

a. 85-1. This 150 nun. missile, which is
trantparted in a fucled state by a track-lay-
ing vehicle, could be fired about five minutes
after reaching a presurveyed position.

b. 55-2 through 55—4: Although these sys-
tems are capable of varying degrees of mo-
bility we estimate that they would be deployed
to simple presurveyed sites when hostilities
become imminent. The reaction times for
units afready deployed will vary with the
degree of alert and will be approximately the
same a5 discussed under 8555 and 556
(ICEM) below, For units in transit at the
time of alert, 2-4 hours will be required to
launch the first missile after the unit has
arrived al the presurveyed or prepared site

c. S55-5 and 55-6 (ICBM): We estimate the
$5-6, and probably the S5-5, will probably
utilize fixed sites. The Soviet design plilos-
ophy, particularly in the respect to the fuel-
ing technigues employed at operational
launch sites, will critically affect ICEM re-
action times. Assuming that rapid reaction
time has been a Soviet objective, we estimate
the following minimum reaction times for
ready missiles under the three alert condi-
tions indicated

Condition I Crews on routine standby,
electrical equipment cold, missiles not
fueted. Heaclion time 1-3 hours,

Condition II: Crews on alert, electrical
equipment warmed up, missiles nat
Iueled, Reaction time 15-30 minutos.

Congition It Crews on slerd, electrical
equipment warmed up, missiles fueled
and occasionally topped.  This condi-
tion probably could not e maintained
for more than an hour or 0. Reaction
time 5-10 minutes,

Air-to-Air and Air-to-Surface Missiles

The AAMs and ASMsz have a short encugh
reaction and reload time that they are net
the delaying factor in the takeoff of the air-
cralfk, .

Surface-ta-Air Missiles

All 5AMs, including those mounted on
ships, will have a reaction thme of no more
than & minute when alerted. The reload time
will vary with the type of missile system.

Maval Missile Systems ™

The reaclion times in minotes for naval
systemns are estimated as follows:

Row- RELosn
ALEET TINE TIME Rnanes

85-H-1 1 5-10 5 DD Bubsonlc
aeruise 30-40
n.m.

55 N2 1 51b 5 DD Supersonic
cruise 30-40
nm,

B53-N-4 mn 15 Mo reload "% Class Sub

BE-N-5 5 15 Ho reload  Advanced Sub

"Mo estimates of reactlon and reload times are
avallable for 55-N-3, a 300 nin, supersonic crulse
missile designed Lo be fived from a surfeced sub-
markne,
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AMMEX

ORGAMNIZATION AND COMNTROL

I There is inconclusive evidence concerning
the Soviet organizations responsible for devel-
aping and producing hardware, constricting
operational facilities, and training personnel
to operate gulded missile weapons systems.
Dur view of these Is based largely upon our
general knowledge of Soviel organization,
practices, and relationships in dealing with
military and civilian programs. Other than
Soviei statements, there is even less specific
information, although there are useful analo-
gies in the Soviet military concerning the com-
mand structure which controls the employ-
ment of puided missile forces,

2. Decisions concerning major programs upon
which the strategie goals of the regime depend
are highly centralized at the level of the in-
Lerlocking directorate formed by the Presid-
ium of the Central Commities of the Corn-
munizt Party and the Presidium of the USSR
Council of Ministers, The Party Presidium
makes Lhe policy decisions on the milssile
weapons systems with which the Soviet armed
forces are to be equipped and on the overall
resource requirements to be devoted to the
guided missile program. The Presidium ex-
erclses close supervision over the ciganizations
responsible for translating its declsions into
military capabilities and approves such major
adjustments in the program as may seem
necessary in the light of technological develop-
ments and ghanges in the Presidinm's strate-
gic goals.  Ultimate responsibility for control
of forces using guided missiles alzo is centered
in the Party Presidium. The mechanism for
operational control of military forces is dis.
tinet from butl closely coordinated with that
required Lo develop, produce, and deliver all
Lhe elements of the missile weapons system,
Throughout the operational organization and
command channels, there are also sipnificant

variations of control depending upon the type
and mission of the weapons system eonsidered,
2. The stell work of several organizations pro-
vides the basis for the Presidium®s decisions on
the compesition of the puided missiles pro-
gram which will .serve its strategic goals and
on the relative priorities to be assipned the
individual missile systems. The Minkstry of
Defense is the prineipal source of proposals for
weapons systems. The Academy of Sciences
provides supplementary proposals and re-
search programs designed to advance the
state-of-the-art. The USSR State Planning
Committee, the USSR State Scientific Eca-
nomic Council, and the Ministry of Finance
work out estimates of the resource and fund-
ing requirements of alternative programs and
their implications for other major economic
and political goals of the Presidium. When
the Presidium reaches its decision, these cen-
tral planning and financial organs incorporats
the missile program into the overall econamic
and financial plans. Detailed implementa-
tion of development, praduction, and construc-
tion: sehedules is carried out by the cconomic
bureaucracy of the Soviet Government.

4. Translating the poliey decisions on a guided
missile program into complete weapons EY5-
tems in the kands of troops requires a well-co-
ordinated effort to develop and produce the
missiles, guidance, ground support equipment,
fuels, and warheads, to constnuct the launch
and support facilities, and to train the troops.
Given the current administrative structiure af

*the Soviet econommy, the complexity of the

problem, and the competing nature of the
priorities among various weapons systems, it
is likely that a special exccutive authority
within the Council of Ministers is responsible
for implementing the puided missile WL OIS
program approved by the Presidium. Such
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an execulive authority would be headed by 2
Council of Ministers” Presidium member-—
probably DL 1. Ustingy, a Deputy Chairman
af the Council of Ministers and a full member
al the Parly Central Committee, who has an
extensive background in weapons production,
[t would probably include the Chairman of
most of the State Committess, the Minister of
Defense or the Commander-in-Chief of Rocket
Troops, and the heads of the planning and
financial stafl organs. The [unclions of this
execulive authority would be {o coordinate
the work of tha particizating organizations,
Lo make the necessary day-to-day decisions
using the USSE State Planning Committee xs
its administrative arm, and to submit key
problems promptly to the Presidium for review
and decision.

3. The Ministry of Defense is responsible for
the military aspects of the puided missile pro-
gram: formilating strategic and tactical doe-
trine, specifying military requirements, fund-
ing within the framework of military expendi-
tures, participating. in desipn and testing,
military acceptance of finished hardware,
troop training and construction, and mainte-
nance of cperational facilities. Coordination
of this activity with development and produe.
tion organizations is probably effected through
an executive authority with the Council of
Minislers., Wilhin the Ministry of Defense,
the Chiel Artillery Directorate is the principal
organization designzted to carry out responsi-
bilities that apply to the procurement, guality
control, and maintenance of equipment for all
the force components.  The force components
{ground, air, rockel, naval, PV() of the Min-
istry of Defense, organize the forces for the
employment of puided missile systems.

6. The research and development phase of
the program is centered in research institutes
and desigfl bureaus subordinate to and man-
aged by the State Committees, the Ministry
of Medium Machine Building, and the Defense
Ministry. The production of hardware for
missile systems probably is carried out in
plants under the guidance of the State Com-
miltees and, for nuclear matlers, under the

0

Ministry of Medium Machine Building, Many
plants wnder the jurisdiction of the Councils

. af the National Economy, however, perform an

essenbml subcontracling role.

T In additlen to operation of Lhe fest
ranges, the Ministry of Defense s respongible
for the training of the troops for the puided
missile systems. Part of Lhe lroop training
program is carried out at the test ranges.  Re-
sponsibility for the administration of test
ranges, and probably for troop training as well
is divided between the force components of the
Ministry of Letense and higher technical or-
ganizalion. Thiz division of responsibilily
seems to b2 based upon the mission of the
particular missile system and the componenl
to which it is primarily assigned for opera-
tional use. Responsibility for the construc-
tiort of operational facilities for surface-to-
surface and surface-to-air systems probably
is centered in the Ministry of Defense.

i In May 1960 the USSR announced the
formation of a new missile comimand, the
“Hocket Troops of the Soviet Army,” which
has been designzted one of the main com-
ponents of the Soviet armed forces. Like the
ather major componenks (ground, naval, air,
and air defense), the new command [s con-
cerned with the organization, doetrine, Lrain-
ing, administration, and logistic requirements
of its forces. In addition, according to So-
viet statements, the Commander-in-Chief of

‘Rocket Troops is in the direct chain of opera-

tional command, at least with respect to long
range ballislic missiles,

Orgonization and Contral of the
Space Program

9, The Interagency Comrnission for Inber-
planciary Communications under the Astra-
notleal Council of the Academy of Sciences
probably has Lhe prime responsibility for
planining, programing, and coordinating
space research,  Administrative responsibility
for the program appears Lo be divided betweean
civilian authorities who direct scientific re-
search and military authorities who conduct
the present launching vehicle program.
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