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SOVIET CAPABILITIES AND PROBABLE PROGRAMS IN THE
GUIDED MISSILE FIELD

THE PROBLEM.

To estimate Soviet capabilities and probable programs in the field of guided mis-
siles.

FOREWORD

In preparing this estimate we have had available conclusive evidence of a great
postwar Soviet interest in pulded missiles and indications that the USSR has a large
and active research and development program. However, we have no firm cur-
rent intelligence on what particular guided missiles the USSR is presently developing
or may now have In operational use. Therefore, in order to estimate specific Soviet
missile capabilities we have been forced to reason from: (a) the available evidence
of Soviet missile activity, including exploitation of German missile experience; (b)
our own guided missile experience; and (¢) estimated Soviet capabilities In related
fields, In addition, we have analyzed such factors as: (&) Soviet industrial resources
and economic capabilities; (b) Soviet nuclear capabilities in relation to guided mis-
siles; (c) the estimated reliability of missile systems; (d) various logistic and train-
ing factors; and (e) Soviet capabilities in geodesy and cartography. Finally, in the
absence of current evidence on specific Soviet missile projects, we have estimated Sa-
viet intentlons on the basis of probable Soviet military requirements, within the con-
text of probable Soviet capabilities in this and other weapons fields. Therefore our
estimates of missile characteristics and of dates of missile availability must be con-
gidered as only tentative, and as representing our best assessment in the Yight of in-
adequate evidence and In a new and largely unexplored field

CONCLUSIONS

GEMERAL COMCLUSIONS

1. We believe that the slrategic require-
ments of the USSE would dictate a major
effort in the field of guided missiles, and
the evidence which we bave concerning
large number of personalities and activi-
ties believed to be involved in the current
aoviet missile propram leads us to the
conclusion that it is an extensive one.

However, our evidence iz insuffcient to -
permit & more precise estimate as to the
magnitude of this program,

2. On the basis of our extensive knowl-
edge of Soviet exploitation of the wartime
German missile experience and our esti-
mate of Soviet capabilities in related
fields, we believe that the USSR has the
basic sclentific and technieal eapabilities
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to support a comprehensive missile re-
search and development program.

3. The USSR also has an adequate eco-
nomic base for & sizeable missile produe-
tion program. However, because of the
limited capabilities of the Soviet elec-
tronics and precision mechanisms indus-
{ries and other competing demands-for
their output, the USSR will almost cer-
tainly be unable to preduce in the desired
quantities all of the missiles for which it
has an estimated military reguirement,
except over an extended period of years.
Consequently, the USSR will probably
concentrate over the next few years on
those missiles for which it has the most
urpent military requirements,

4. Over the next several years the in-
creasing size of the Soviet nuclear stock-
pile and the larger yields estimated to be
available from nuclear warheads will
make missiles an inereasingly practicable
means of nuclear attack, despite their
limitations in reliability and accuracy.
Mevertheless, because of these limitations
we believe that the Soviets will place pri-
mary relinnce on aircraft delivery of nu-
clear weapons so long as the Soviet stock-
pile remains limited and Allied air de-
fenzes can be penetrated without unac-
ceptable losses. We recognlze, however,
that these considerations would not pre-
clude earlier employment of nuelear mis-
giles when the advantages of surprise or
other factors so dictate.

5. Although we have no evidence to con-
firm or deny current Soviet missile pro-
duction, we believe that the Allies will
face a growing Soviet guided missile
threat within the next several years.
This threat will probably appear first in

" See Annex C, Besiricled Dala, for estimates of
Hme-phased warhead ylelds.
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increased Soviel air defense capabilities,
together with or followed by improved
Soviet capabilities against US and Allied
coastal areas and sea lines of communiea-
tion and in tactical operations. Later the
threat will probably extend to all Allied
base areas in Eurasia, and ultimately to

- the entire US. The following dates for

specific missile eapabilities give the earli-
est probable dates when we estimate the
threat could begin, but it should be rec-
ognized that an additional varying period
of time would be required for these mis-
siles to be available in larpe quantities,

SPECIFIC MISSILE CAPABILITIES

8. Surface-to-Afr Missiles., The Soviels
will probably devote highest priority to
producing surface-to-air missiles to over-
come their serious air defense deficiencies,
We estimate that they could now have an
all-weather improved Wasserfall design
and in 1955" a further improved version

The estimated dates glven In this estimate are
the earllest probable years durlng which small
quantlties of missles could hawve been produced
nnd placed in the hands of tralned personnel of
one operational ualt, thus constituting a Lmited
capabllity for operntional employment. Thess
dates are bated on the assumpllon that & con-
certed end continuous effoct began In 1648, If no
major delays of any sort were encountered and
an Intendve effort of the highest order of poiority
were underinken, the earllest posslblo dates of
avallabllity could be on the order of one to two
years earller, or &8 much ss three years In the
caze of the “Intercontinental ballistie missile.”
The above dates are those around which the mis-

slle could have been operationally tested and be

ready for serles production. However, an addi-
tlonal perlod (which would vary aceording to
misslle fyped would be required before miselles
could be produced In quantity and the necessary
wnits tralned and deployed. Wea estimate thot at
least an additional 8x months would nocmally be
requieed for ahift or conversion from pllob plant
to serles production, and an additional period Lo
reach the planned productlon rale. Bome 18
months ba two years would probably be required
for Individual and unit training of each opera-
tlenal unit, althouwgh this perlod eould to & con-
sldernble extent overlap the produstion parlod.
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with semiactive homing, In 1957-1958
they should be capable of having a much
better mizsile with terminal homing and
50,000 yards slant range at 60,000 fect al-
titude. The low yield nuclear warhead
probably available for this missile in 1958
would greatly increase the kill probabili-
ty. .

7. Air-to-Air Missiles, Because of its air
defense weaknesses, the USSR will prob-
ably also assign a very high priority to
air-to-air missiles. We estimate that it
could develop in 1955 a puided rocket with
infrared homing and in 1955-1958 an im-
proved version with greater range. How-
ever, their guidance system would permit
only tail cone attacks under generally fair
weather conditions at the engagement al-
titude, In 1958-1960 the USSR could
probably have a new all-weather missjle,

B. Air-fo-Surface Missiles, The USSR
also would almost certainly seek to pro-
duce in quantity any precision weapon
available for effective HE antiship at-
tacks. For this purpose it could now have
available and would probably produce a
rocket-propetled plide bomb, although
limited to good visibility conditions. In
view of its extensive bomber capabilitics,
we do not belleve that the USSR would
produce a long-range air-to-surface mis-
sile for attacks on Allied ports and bases
over the next soveral years, In 1960, on
the other hand, when we estimate that an
all-weather air-to-surface missile with
nuelear warhead could be ready for serfes
production, there will probably be a high
priority Soviet requirement for a weapon
of this type because of the increased ef-
fectiveness of Allied air defense around
key target areas,

9. Sulvnarine-Launched Missiles. The
TSSR will almost certainly have a re-

quirement for submarine-launched mis-
siles for nuclear attacks on US and Allfed
coastal areas. It could already have avail-
able improved V-1 types with nuclear
warheads. In 1855 the USSR could have
ready for series production a turbo-fet
pilotless aiveraft' with improved range,
speed, and accuracy, and by 1958 its nu-
clear warhead yleld could approach com-
patibility with its estimated accuracy and
greatly increase its effectiveness,

10, Ground-Launched Surface-to-Surface
Missiles, The USSR could also use the
above pilotless afrcraft from ground-
launchers, However, we believe that it
would favor ballistic missiles because of
their relative immunity to presently
known countermeasures and their greater
capability for achieving surprise. The
USSR probably could have availahle: (&}
in 1954 an elongated V-2 type with 350
nautical miles range and a CEP of two
nautical miles' or an alternative V.2 type
or native design with less range but a
larger warhead and a smaller CEP; (b) in
1955 an elongated V-2 type with 500 miles
range and a CEF of 2.5 miles; in 1957 (or
al the earliest possible date in 1955) a
single stage ballistic missile with 900
miles range and a CEP of thres-four

‘The Assistant Clief of Staft, -2, Department of
the Army, the Director of Haval Intelligence, and
the Deputy Director for Intelllgence, The Jolnt
Htafl, bellove that use of the term “plictiess aie-
crafl” to define tha broad ealegory al gulded

rrisslles which are nob baltsile in principle 15 |

mizleading In that It gives the Impression that
all such missiles are conventonal afrers(t which
hawve beon modified to the extent that the human
fllol hes been replaced by the guldnnce equip-
ment and which are Intended ta relurn to thelr
bases and Iand. They bolleve that the lerm
“nenballistle guided mlsslle™ would more pde-
quately describe this category of missiles and
should be used In Men of “pllotless alreraft”
wherever thatl term ooours,
Y CEP {Clreular Probable Brror) means 50 percent
hits within the stated radins. All CEPs and
mnges are glven In nautieal miles.
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milesy and (d) in 1959 {or at the earliest
possible date in 1957) a two stage missile
with 1,300 miles range and a CEP of
three—four miles,' However, the ACCUrACY
of all these missiles would probably be
markedly inferior to that obtainable by
either visual or radar bombing, and their
range Is inferior to that of Soviet bombers,
Therefore, until Allied air defenses im-
Prove greatly, we believe that the USSR
will rely primarily on high performance
bombers, except for all-weather use in the
ground battle,

11. In view of growing Allied tactical nu-
clear capabilities in FEurope, the USSR will
probably give high priority to a ballistic
missile for support of its fleld forces,
Aside from this missile, Soviet efforts over
the next several years will probably be
concentrated more on ballistic missile de-
velopment than upon quantity preduc-
tion. When the USSR estimates that im-
proved Allied air defenses will soon pose
a 'mafor threat to suecessful delivery by
alreraft, it will probably underfake a
heavy investment in these missiles, How-
ever, the limited nuclear yields now avail-
able from such warheads and the limited
accuracy and reliability of these missiles
point toward use of aireraft as a betier

means of delivery at least until 1958,
Moreover, by this time estimated In-
creases in the Soviet nuclear stockpile
and In nuclear warhead yields should
have greatly reduced the sipnificance of
the limitations of missile BCCUTACY OF re-
liahility,

12. Infercontinental Ballistic Missile
(IBM). We believe that the USSR, look-
ing forward to a period, possibly in the
next few years, when long-range bombers
may no longer be a feasible means of at-
tacking heavily defended US targets, will
make a concerted effart to produce an
IBM. In this event it probably could have
ready for series production in about 1963
(or at the carliest possible date in 1950)
an IBM witha high yield nuclear warkead

and a CEP of roughly five nautical miles.®
Advent of the IEM would creats an en-
tirely new type of threat to the US. At-
tacks upon the launching sites are the
only countermeasures now known or in
prospect. If the USSR should develop
such a missile and produce it in consider-
able numbers before the US developed
adequate counterweapons or counter
measures, the USSR would acquire such
& military advantage as to constitute an
extremely grave threat to US security,

BISCUSSION

I. SOVIET SCIEMTIFIC AND TECHMICAL
RESCURCES

Basic Soviet Scientific and Technical
Capabilitias

13. Trained Manpower. The rising general

level of technical ability In the USSR and the

Inereasing number of sclentists and engineers

&vallable provide the manpower potential nee-

essary to stafl a large guided missile program.

"&ee Ioolnots to parsgraph 8,

Atﬂm:ndanurIdW&rﬂ,meUESRhadm_
acute shorlage of trained manpower and to
help alleviate this condition brought about
3,500 German sclentists and tachnlelans to
the USSR, Beglnning at the same  time,
graduations from Soviet selenes and an-
Elneering institubions were Ereatly fncreased,

*See footaole to Paragraph 8, but nots that in the
case of ihe IBM, operatonal firing of Hmnlted
numbees might be sondusted by factory tech-
ilclans ab the assembly #lta, and the full 18
months to {wo-year balnlng period for mlssile
units would not be requiced, L
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and returned Germans report that by the
thme they left the USSR the quallty and
guantity of Soviet sclentists had markedly Im-
proved. At present the USSR has some 1,035,
000 sclence and engineering graduates work-
ing in their specialities, nearly s many as
the U3, and s increasing this pool at a greater
rate than the U8,

14. Research Equipment, In the immediate
postwar perlod lack of adeguate research
equipment was & handicap to any Soviet
guided missiles program, but from 1047 to
1950 there was also reported to be a substan-
tial Improvement in this respect. In view of
the demonstrated Soviet ability to equip re-
search programs In electronics, sireraft, and
nuclear energy, we believe that the USSR
could now have equipped laberatory and test
facllities for a large scale gulded missile re-
search program.

15. Materialy, Including Propellants. Analy-
ses of materlals taken from operational Soviet
aircralt, clectronie, and other equipment dem-
onstrate Soviet abllity to produce unique
materials for special application of a quality
generally comparable to their US counter-
parts, Currently published Soviet literature
reveals advanced research in such fields as
metallurgy and chemistry, We have no
knowledge of special materials developed spe-
cifieally for guided missiles but we believe that
the Sovicts can develop the materials neces-
sary to carry on a successful program.  For
example, the Soviets are cognizant of German
mizsile propellants through thelr exploitation
of German scientlsts, facilities, and specialized
equipment. Besed on this knowledge, com-
bined with demonstrated pative capabilities,
the Soviets appear capable of developing those
propellants reqguired.

16. Availability of US Data. The unclassified
information available to the USSR on the US
guided missile program discloses In conslider-
able detrll the extensive US program in this
field, the relative emphasis accorded various
types of US misstles, and many of the techni-
eal cheracteristics of the misstle systems belng
developed. Both Tass and the Four Con-
*g_ tHnent Book Corporation have acquired & vast
~number of U3 publications for transmittal to

the USSR, Soviet officlals In this country
have gvertly obtalned Information on the US
migsfle program  Including, for example,
motlon pleturez of the Matador and Mike
taken In May 1954. While we cannot pssess
the degree of success obtalned by Soviet covert
activities in this fleld, we do know that con-
siderable material was available In the early
postwar years. A Soviet defestor, whose in-
formation has proven generally relinble, stated
that in 1947 he presented a lecture on the
Intest US missile developments lncluding de-
tails of the TS Gorgon IT misslle (which was
classified confidential In the US). The Jullus
Rosenberg spy ring Is belleved to have trans-
mitted gome gulded missile Information to the
USSR,

17. Therefore, proper evaluatlon of the US
puided misslle information available to the
USSR could Indicate the course, nature, and
many of the detalls of our guided missile re-
search and development efforts, provide an in-
dication of our successes and faflure, save the
USSR considerable time and money, and as-
sist it In establishing {ts military require-
ments,

Soviet Exploitation of the German
Program

18, The USSR had no known guided missile
program at the close of World II.  However,
the Soviets then Initiated a thorough and sys-
tematie exploitation of German guided missile '
personnel, facilities, and equipment. They ob-
tained four general results: (a) the acqulsi-
Ltion of operational and prototype missiles, re-
search and production faclities and equip-
menk, and approximately 400 mlssfle speclal-
Ists; (b) completed studles of German achleve-
ments prior to 1946; (¢) the famlliarfzation
of Sovlet personnel with German techniques
of research, development, testing, and produc-
Ltion of missiles and thelr components; and (d)
further technical studies and limited hard-
ward development performed by German sci-
entlste.  We belleve that the Soviet explolta-
tlon program was an effort to acquire equip-
ment and technigues pecullar to the gulded
missile Aleld In which the Sovlets haxl little or
no experlence, - .
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