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RPPROVED FOR RELERSE |
C14 BISTORICAL-REVIEW PROGRRE

SOVIET CAPABILITIES IN GUIDED MISSILES AND SPACE
VEHICLES

FOREWORD

This advance portion of the fortheoming national intellipence estimate on all
Soviet missile development programs has been prepared to meet the immediate needs
of intelligenee consumers and to facilitale work by the intelligence community on
certain parallel estimates and projects. It will be incorporated into the final version
of NIE I11-5-39 {due in October 1959}, subject to any further modification or revision
which may be required by additional evidence or reanalysis in the interim, This text
supersedes those portions of NIE 11-5-58 relating to the missiles discussed herein.

THE PROBLEM

To estimate Soviet capabilities and probable programs for the development of T00
nautical mile and 1,100 nautical mile ballistic missiles, intercontinental ballistic
missiles, and fleet ballistic missiles, Ineluding their major performance characteristics
and dates of operational avallability.

THE ESTIMATE

SURFACE-TO-SURFACE BALLISTIC nental ballistic missiles [(ICBM).! We hawve

MISSILE SYSTEMS

1. The USSE has developed a [amily of sur-
face-to-surface ballistic missiles through an
intensive and well concelved program con-
ducted at high priority since shortly after
World War IT. Missiles known to have been
developed or to be under development at pres-
ent include those with maximum ranges of
about 75 nautical miles (n.m.), 200 n.m., 350
nm., 730 nm., 1,100 nm., and interconti-

more extenslve information on the ballistic
missile program than on any olher Soviet mis-
sile program. We therefore estimate this
program with considerable assurance, al-
though our confidence in the details varies,

'Az & rulg of thumb, a ballistic misslle can be
considered capable of firlng to about one-third
of maximum operatlonal range without serious
degradation In accuracy, and to even shorter
ranges with degraded accuracy.
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2. A substantial bedy of evidence supports our
belief that the Soviel ballistle missile develop-
ment program has for 8 number of years been
well coordinated, extensively supported, and
conducted by qualified personnel with access
to excellent facilities. It has resulted in the
development of operational missiles whose re-
liability, accuracy and other performance
characteristics meet high standards.

3. We belisve that in the development of
longer range systems, maximum use has been
made of proven components. On the basls of
indirect evidence and the logie of a coordi-
nated development program, we consider it
reasonable to conclude that the twe active
Soviel ballistic missile test ranges (Kapustin
War for missiles up to 1,100 nom. range, Tyura
Tam for ICEMs and space vehieles) have been
mutually supporting with respect to compa-
nent Lesting and shared experience.

4. The type of warhead employed with Soviet
ballistic missiles will vary wilh the specific
mission of the missile. Tn general, however,
we believe that for missiles with maximum
ranges of less than T00 nm, high explosive
(HE), nuclezr, or chemical warfare (CW)
warherds will be employed in accordance with
Soviet military doetrine, depending upon nu-
clear stockpiles, missile accuracy, character of
the target, and results desired. We estimate
that for missiles with ranges of 700 nm. and
over, only nuclear warheads will be employed,
althoupgh we do not exclude the possibility of
CW use in T30 n.m. missiles for certain lmited
purposes, We believe that the FSSR is capa-
ble of developing techniques for missile dis-
semination of biological warfare (BW) agents,
although we have no specific evidence relat-
ing BW and missile research and develop-
ment, In view of operational considerations
we consider BW use in ballistic missiles un-
likely, although possible for certain speecial
purposes. '

5. Mobility appears to be a basic considera-
tion in Soviet ballistic missile desfzn and we
have good evidence of road mobility on some
systems with ranges of 700 nm. and less,
The size and weight of the 1,100 n.m. missile
may be such as to limit its road mobility to
selected first class road nets; in view of this

lmitation, we believe it may be road andfor
raill mobile. Tn the case of road mobile Ey3-
tems, it is probable that missile carriers and
support vehicles are readily adaplable for rail
transport.  Mobility as it applies to an IOBM
system is discussed below in paragraphs 27-25,

700 Mautical Mile Bolfistic Missile System (55-4)
6. There is considerable Hidmcgl;,
at a

missile which would meet the Soviet require-
ment for a 700 n.m, range weapon has been
under lest at EKapustin ¥ar for many years.
We believe that test firings began in about
1858, an average of about two per month have
occurred since mid-1955. We estimate that
this system has been available for operational
use sinee about 1956, althouph no aperationatl
sites or units have been identified.

7. Until recently we were unable to delermine
whether Lhe largest missile in the 7 Novernber
18567 Moscow Parade (nicknamed SHYSTER
for recognition purposes) was the 700 rom.
missile or the 350 num. missile.

evidence 5_'!
togelher with statements and photographs ré
lezzed by the USSR, has provided sufficient
data to permift the determination that
SHYSTER I8 probably the 700 n.m. missile,
Analysis of this evidence has caused us to
change our previous estimate of maxhmuem
warhead weight from 5,000-6000 pounds to
approximately 3,000 pounds.

& We continue to estimate that prior to 1958
this missile utilized radiofinertial puidance
and that commencing in 1258-1960 an all
inertial system  would become  availzble,
There are some indieatio

that inertial components were
being tested in lale 1958, Missiles already
produced and equipped with the radio/inertial
gysterm will not necessarily undergo retrofit to
the all inertial svstem,

T

We do not believe a second genera-
tion missile of this range {5 yet being devel-
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oped.  There are indications that the 700 n.m.
missile has contributed to the development
of other misstles, but the exact nature of this
coniribution cannot be determined.

10. We estimate thal Lhis missile system is
operational and in production in the USSR,
and that it probably has the following char-
acteristies: =

US Designation ... SHYSTER—S5-4
I0C Date® | voo.. 1858

Maxlmum Range ... 700 fi.m.
Length ... ... ..... &8 feet

Dismeter ..., .. ... Approximately 5 faat
Fropulsion ... .. .., Single thrust chamber, Jet

vane conktrolled (o ver-
nlers), approximatbely 50,000
lirg. thrust, liguid ocxypens
kerogene, two step thrust

tutofl,
Configuratlony Single stage ballistic, integeal
Btructure tankage.

Guldanes .., 1958-1958 radio/lnectial, 1558
1960, all inertiz]l (retroft
optlonaly,

Accuracy 1-2 nm, CEP at 700 o.m,

under average operational
conditions,
Maximum Warhead Approximately 3,000 lbg, ina
Weight separating nosscone,
Ground Environment Read Mobile

1,100 Mawlical Mile Ballistic Missile
System (55-5)

11

7] & missile of
apout LI10G nom. maximum range has been
under test at Kapustin ¥ar for over two
years; since mid-1957 more than 40 such mis-
sileg have been test Ared. There have been
periods of high firing rate as well as periods
of inactlvily, the latter ncluding one as long
as nine months,{_

:}l‘-he 1,100 n.m. missile could have become
cperational in late 1958 or early 1958, al-
though no operational sites or units have been
identified.

"For estimates of reliability and reactlon tlmes

under wvarlons conditiong for this and other
systems discussed herein, see Annexes A and B,
"Date at which one or more misslles coubd have
bren pliced In the hands of trained personnel
In one operational wnik

1z

) There are in-
dicetions of inertial comporents, of enging
burning time, and of four combustion eham-
bers in the engine, Like the V-2 and the 700
num. missile, this engine shuts down in two
sleps,  Jet vanes are probably used for mis-
sile stabilization and control. We no lonper
belisve that the 1,100 n.m. missile is essen-
tially a modified 700 nun. missile, although it
would be in keeping with Soviet practice for
this system to make meximum usage of
proven components and designs from other
programs,

13, On the basiz of all available evidence, we
estimate that the 1,100 nm. system iz GpeEra-
tional and in production in the USSR, and
that it probably has the following charac.
teristics:

US Deslgnation . ... H8-5

IOC Date .. ... ..... Late 1958 or early 1559
Maximum Range ... 1,100 nom.

Propulsion ... .. .. Four eombustlon ehambers,

Hguid axygen/kerasene, twe
step thrust eutof, Jot vane
stubllizatien and contrgl,
Single stage ballistic
Eadio/inertial or all Inertiat
2nm, CEP at 1,100 n.m, under
averige operational condl-
tiona,
Maximum  Warhead Approximately 3,000 lbs., in a
Weight separabing nosecone.
Ground Environment Read and/or rabl moblie,

Configuration ...,
Guldance ..., .,
Agcuracy

Intermediate Missile Systems of Langer Rango
14, Assuming deployment within Soviet ter-
ritory, T00 num. and 1,100 nm. missiles are
capable of reaching a large majority of critleal
targets in Burasin and its peripherv. It is
possible that the USSR intends at a later date
to develop a ballistic missile system with
maximum range of about 1,500 te 2,500 n.m,
Lo supplement existing target coverage and to
permit deployment in more secure areas. In
1849, fairly early in the USSR's ballistic mis-
sile program, the Soviels instroeted Cerman
missile specialists to make design studies on
missiles with ranges as great as 1,600 nm.
We know of no further developmental worlk
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on such missiles, and we do not believe there
have been any test Orings or preparations foe
firings Lo intermediale ranges of greater than
1,100 num. We conclude that an intermedi-
ate missile of longer range has had a fairly
low pricrity. In any case, Lthe initialion of
test firings would probably precede first opera-
tional capability by 18 months to two YEATS.

Infercantinentc! Ballistic Missile System (55-46)

15. In our moast recent estimate on Soviet de-
velopment of ICEMs (NIE I1-4-53, para-
graphs 125 and 126), we considersd it prob-
ahle that the USSR would achieve an initial
cperational capabiiity with 10 prototype
ICEM: at some time dioring the year 1953,
We also held it to be possible, although un-
likely, that a limiled capabilily with compara-

tively unproven ICBMs might have been es-

tablished in 1958. These eonelusions rested
on a variety of factors, including the esti-
mated very high priority the USSR placed on
achieving an ICBM capability for bath poelit-
izal and military purposes, the estimated will-
ingness of Soviet planners to accept consider-
able risks in initiating ICEM production and
deployment, and the available evidence on
Boviet test firings and capabilities in ballistic
missile development.

16, We now have considerable additional
knowledge of the ICBM tfest firing program,

[: This evidence shows that
during 1959 the test program has proceeded in
an orderly manner which we believe is effec-
tively testing a complete ICBM system. There
iz gpood evidence that from the beginning of
the test firing program in 13567 until the pres-
ent there have been well over & dozen ICBM
test firings, a high percentage of which have
been successiul in traveling from the Tyura
Tam rangehead over a distance of approxi-
mately 3,500 nuan. to the terminal end of the
range in the Kamchatka Peninsala area. In
the test program, since its Incepltion in Au-
gust 1957, we have observed periods of launch-
ing activity and inactivity, but the evidence
is not sufficient to determine whether this was

due to a setback in the program, Heanalysis
of lest firing patterns for both ICBM and
shorter range missile systems leads us to be-
lieve that this periodicity of test fiving activity
is the Soviet method of condueting an arderly
program, In any event, both the rate and
number of ICBM test firings are lower than
we had expected by this tirme,

17, Operational Caopability Dates. Consider-
ing all the evidence, we believe it is now well
established that the USSR 1s not engaged ina
“crash” program for ICEM development,  We
therefore believe it extremely unlikely that
an initial cperational capability (I0O) was
established early in the program with profo-
type missiles or with missiles of very doubtiul
performance characteristics. 8

18, On the cther hand, we stillconsider it a
logical eourse of action for the USSR to ac-
quire & substantial ICEM capability at the
eariiest reasonable date. (The IOC for the
ICEM marks the beginning of the planned
buildup in operational capabilities and repre-
sznts the date when the weapon system could
be eounted on to accomplish limited tasks in
the event of war,) The hard evidence at -
hand does not establish whether ar not series
production of ICBMs has actuglly begun, noe
does it confirm the existence of operational
launching facilities. Howewer, Khrushchey's
statements of the winter of 1958-1959 regard-
ing the establithment of ICBM serles prodie-
tion are consistent with a logical decision to
tood up for series produstion and to begin
preparation of operational units and facilities
before all technical aspects of the system had
been fully demonstrated. Considering that
production lead times are probably on the
order of 12-13 months, we belicve the USSR
has had sufficient time to begin turning out
series produced missiles,

19. In light of 21l the evidence, we believe that
& Foviet IOC with 2 few—say, 10—series pro-
duced ICEMs iz at least imminent, if in fact
it nas not already occurred. The evidence is
insufficient, however, to support a preclse es-
timate of IOC date. We believe thal for
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planning purposes it should be considered
that by 1 January 1960 It will have ocourred .+

2. The rate of operational buildup subse.
quent to I0C date would depend not only cn
the priority assipned, but also to a great de-
gree on the planned force level, This will be
discussed in the fartheoming NIE 11-3-59,
“Soviel Capabilities for Btratepic Attack
Through Mid-1864."

21 ICBM  Performance Characteristics.
There is no direct information en the eon-
figuration of the Soviet ICBM and no con-
cluslve intelligence regarding ICBEM compo-
nent testing, although Soviet statements in-
dicale a positive relationship between the
1CEM, space vehicles, and proven military
hardware.  Analysis of possible vehieles used
in Sputnik 1 indi-
cates that the ICBEM could be a1 one and one-
hall or parallel stage configuration but is
probably net tandem. At this time we do not
believe there is sufficient evidence to permit
seleclion of a single most probable ICEM con-
figuration.

3. [:

_ 7} variations in the
performance of Soviet ICBEMs and space ve.
hicles could be accounted for by modifications
of one basle type of vehicle to accomplish spe-
Cific purposes, It is also possible that some
or &ll of the space vehicles do not specifically
represent the basic ICBM, but were special
purpose ¥ehicles.  While we cannot firmly re-
late any of these vehicles to the ICBM, the
energy they required ean be correlated to

' The Assistant to the Secretary of Defense, Special
Operations; the Director for Intellgence, The
Joint Btafl; the Asslzlant Chief of Staff for In-
telligence, Department of the Army; and the
Assistant Chief of Naval Operatlons for Imtslli-
gence, Department of the Navy, belleve that, in
view of the orderly condect of the Soviet 1CBM
test program (paragraph 16}, as opposed to a
"erash” program (patagraph 170, and in view of
the fact that both the rate and number of TCRM
firings, are lower
than the intelilgence community expected by
this time (paragraph 16), the T0C will probably
oceur in the first half of 1960, with a possibility
of its occurring in the latter part of 1958,

alternative ICBM warhead  weights, an
ICEM of a size suffclent to orbit Sputniks 1
and Il would have a pross takeoff welpht of
about 350,000 pounds and could CArTy a war-
head of 2,000-3,000 pounds in a heat-sink
nozecane.  An ICBM of a size sufficlent ko
propel Spatnik IT1 or Tunik would have a
gross takeoff weight of about 500,000 pounds
and could carry a warhead of 5,000-8,000

pounds. [

3

23, While the evidenoe is not concluzsive and
we cannof eliminate the poszibllity of a
lighter warhead, we believe the current Soviet
ICEM is probably capable of delivering a war-
head of about 6,000 pounds to range of about
5,500 num. with a heat-sink nesecone config-
uratien. A reduction in warhead welght
frem that used to 5500 nm. would permit
an increase in range, For £xample, a range
af about 7,500 nm. eould be achieved with =
warhead of about 3,000 pounds with the same
nosecone configuration. Since there iz no
firm evidence on whether the Soviet ICEM
employs & heat-gsink or ablative type nose-
cone, it must be noted that the ablative typs
would permit an even heavier warhead ar ex-
tended range. Although we believe them to
be within Soviet capabilities, neither radar
camouflage of nosecone nor decoys have been
detected in ICBM test firings to date.

4. We estimate ICBM guidance at Too date
Lo be & combination of radar track/radio com-
mand/inertial, although an all inertial system
is passible (see paragraph 25). Soviet “state
of the art™ in precision radars, pyros and sc-
celerometers leads us to estimate g theoreti-
cal CEP of about 3 num. at 10C &t 5,500 nom.
range.  Under operational conditions the the.
oretical CEP will be degraded by numerous
tactors, such as geodetle errors, insufficiently
known weather and wind conditions in the
targel ares, the inability of equipment to re-
main al pezked effectiveness for profonged
periods, varlations in the iclerances of com-
ponents, inexperienced personnel (especially
at I0C and at new sites) and the pressure of
combal conditions on the personnel. The
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amount of degradation which would be intro-
duced by such factors is unknown, but we
estimate that CEP under operational condi-
tions would be no greater than 5 nom. at
IOC date.

25. The guidance system and other factors
would be improved so that under operational
conditions a CEP of 3 n.m. in 1963 and 2 n.m.
in 196G is estimated as feasible. We have no
knowledge as to Soviet intentions to retrofit
inertial systems into ICBMs Iabricated prior
to operational adoption of an all inertial sys-
tem, which could probably occur in the pe-
riod 19G0-1962,

26. Available evidence does nol support the
testing of more than one basic type of ICBM
at Tyura Tam—the possible variations in
range and warhead welght discussed In para-
graph 23 cculd be accomplished with one
basic missile* Likewise, there is no evidence
to indicate development of a second genera-
tion ICEM to replace that now being tested.
If developed and tested in the fubure, such
a missile would probably be designed to over-
come certain operational difficulties and to
permit simplified logisties. It might there-
fore be considerably smaller than the current

*The Assistant Chief of Stafl, Intelligence, USAF
betleves that the ICEM currently undergoing
tests at Tyura Tam 1z a follow-on weapon, A
possible correlation of T0001,100 nom. missile tests
at the Kapustln ¥ar missile test ceniler and
ICEM/space vehicle firings at Tyurs Tam can
be made. Chronologleally the 700 nm. missile
fitings, the early Soviet space launchings (Sput-
nik T and X, and the swccessful ICBM firlngs
from August 1957 to May 1958, could be related
to the objective of developing an ICHM with a
gross welght of approximately 380000 pounds,
carrylng a 2,000 pound warhead to & range of
5,500 nem, A similar chronologtcal cotrelstion
emerges from analysls of the test firings of the
1,100 n.m. missle, tho later Soviet space ventures
(Bputnilkc TII and Lunik) and the most recent
run of successiul ICEM test frings (January 1853
to date}. If the Initial success of the ICEM
wera derived from exténsive M0 nm. subsystem
testing and experience gatned from Sputniks I
and II, the simllar pattern of activity with re-
spect to Kapustin ¥ar tast Arings of the 1,100 num.
misslle, Sputnik IIT, Lunik, and the most recent
successful run of ICBM firings would soggest a
follow-on R&D program of & missils designed for
greater srnrhead welght and aceuracy.

system, taking advantage of improvemeants
in the technology of eonstruction, component
design, warhead efficiency, fuels, and puid-
ance,

2F. ICBM Ground Environment. There iz no
firm evidence to indicate the Soviet concept
of ICBM deployment or the nature of opera-
tional launching sites. From other ballistic
missile systems it appears that mobility iz a
basic Soviet deslgn consideration, The sz,
weight, complexity and mission of the ICEM,
however, bring new factors to bear on launch-
ing system and site parameters.

28. As oppoced to the advantages of hard or
soft fixed site systems, & mobile system ecan
reduce vulnerability by making site location
and identification mere difficult. Elminat-
ing road moblle systems as being infeasible for
the Soviet ICBM, we believe a rail mobile sys-
tem, using special railroad rolling stock and
presurveyed and preconstructed sites, to have
certaln advantages and disadvantages. So
long as a multiplicity of sites existed, a rail
muobile system would increase fAexibility, de-
erease vulnerability and reduce the opportu-
nity for enemy knowledge of occupied sites.
On the other hand, missile system reliability
might be reduced and sizable special trains
would be required. The number and type of
cars would depend on the size and configura-
tion of the missile and the amount of fixed
equipment installed at each of the prepared
sites. The permanent installation at the
launching site in such a rail system could be
no more than a concrete slab on a special
spur, but might include other facilities such
as 8 small liguid exygen faeility, missile check-
cut building, missile erecting equipment, ete.

29. The available evidence suggesls that the
Soviet ICBM could be rail mobile: it is fnsuff-
cient to establish whether the system as z
whaole will consist of rail mebile units, fized
installations, or a combination of the two.
Whatever ground environment is selected,
however, the Soviet rail network will play
a central role in the operational deployment
and logistie support of the ICBM system,

0. ICBM System Summary. In SUMIMAary,
wie estimate that an ICEM is probably now in
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