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Foreword
The Soviet missile program has, throughout the ye~rs; been a major
Sigint target.

Ever more sophistiC:ated .Sigint col:lection,processing,

analytic, and reporting systems and techniques have evolved to follow
this program, calllng for the · co~itm~nt of vast amounts of personnel
arid material resources.

Comint had begun t() play a strong role in the

develop.ment of the target by the early 1950s, and Telint and · Elint had
~e~un to play a significant role by the late 1950s, expanding rapidly

after that time.
~ bulk

Combined, these Sigin:t sources have accounted for the

of the intelligence available the last decade or so concerning

deveLopments' · capabilities, and

.~ystems.

Although the Soviets employ:-.a : wide variety of missiles in their
mi~sions,

offensive and defensive forces with manyandvarying

this

history is slanted mainly . towardthe development of their ' land-based
surface-to-surface ballistic missile programs.

To attempt to include ·

all aspects of the over-ail Soviet missile program under one cover would
.

delay publication far into the future.

..

Rather, it is co'nsidered more .

advantageous to publish particular segments as they are completed,
.

.;-

.making them available as soon as possible.
Subjects of other missile-related histories could deal· with the
Soviet Union's ABM program, its naval missile systems (both offensive
and . defens·ive), its defensive. surface-to-air and air-to-air missile
programs, and the like.

Missile programs of other Sigint targets'· such

as the PRC--and of other major military and civllprograms as well
(ground forces, air forces, etc.)--could also be subjects of future
histories.

The editors invite experts in the various fields to consider

TOP 6ECI~ET UMBRi&k .

·.
the preparation of such studies for future issuance in the United States
Crypto1ogic History Speci~l Seri~s.
Cutoff date for information in this history · is the .end of 1971.

On ·

occasion, 'later data are incorpqrated .when "availahle arid pertinent, and
where classification permits.

Also, expansions · of classified c61Lit;:er'a l

source notations are available in E51, the Nationai Cryptologic School
~ress.

They will be made

availabl~

upon written request which provides

.. necessary justification.
..

Vincent J. Wilson, Jr.
Chief, Cryptologic History Program
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Sununary
Before and during World War IJ, the Germans had developed a variety
of missile systems.

At the end of the war, they stood alone in the

numbers and complexity of these systems.

Some were used during the war

with varying degrees of effectiveness; others were evolving when the war
ended.

Many of these missile systems, and the scientists who had developed

them, were acquired by the Soviets after the war, permitting the USSR to
quickly establish its own missile program.
At first the Soviets attempted to keep the missile-related facilities
intact on German soil, using German scientists to the maximum extent
possibl~

field.

while Soviet counterparts were gaining familiarity in a new
Later, the Germans, and most of the missile-related facilities,

were sent to the USSR, where work continued under Soviet control.
The V-2, a German rocket used operationally late in the war, was
the system most extensively studied and emulated by the Soviets.

It was

the first such missile tested in the USSR, inaugurating the opening in
1947 of the Soviet Union's first missile test range at Kapustin Yar.
Reflections of its design were seen years later in the evolving Soviet
missile program.

Other missiles, and missile-related systems and subsystems,

also fell into Soviet hands after the war; they too provided the Soviets
with technology and hardware that would serve them well in later years.
By 1953, most of the Germans had departed the USSR, and subsequent
developments were by and large the result of indigenous Soviet programs-planned, engineered, developed, and produced by Soviet personnel.

In

1957, the USSR successfully tested its first ICBM, and by the early
1960s it had available a variety of ballistic missiles, from short-range

5

ones to those capable of· covering intercontinental distances.

By this

time, three additional major test ranges were operational or evolving,
and the Soviets had launched earth satellites into orbit.

They had also

successfully conducted planetary probes, and they had launched the first
man into space.
By the early 1970s, further significant developments had occurred
in the Soviet. missile effort.

By this time, the Soviet Union had a

major land-based ballistic missile fQrce in being, capable of achieving
.ranges up to 7,000 nautical miles or more.

Refinements in guidance and

control systems saw missile accuracy improve steadily.

Yields of nuclear

warheads of deployed missiles varied up to 25 megatons.

Multiple reentry

vehicles, penetration aids, and multiple independently targetable reentry
vehicles had evolved or were evolving by this time.

Hardened, dispersed

silos had come into widespread use, and mobile missile systems, mainly
for tactical use, had been deployed in large numbers.
In the early 1970s, tests began of newer-generation missiles,
further enhancing the Soviet Union's capabilities in this area.

Incor-

porating refinements in a number of significant areas, these newer
missiles, coupled with the older ones, provide the Soviet Union with an
effective weapons mix.

Thus, from the early German assistance, from

technology gleaned from Western sources, and through its own efforts, it
can be seen that the USSR progressed steadily throughout -the years in
the missile field, culminating in its advanced systems of today.
Just as the Soviets were embarking on a new and unfamiliar field in
these early years, so did the Sigint establishment find itself faced
with a new and unfamiliar . problem.

Organizations had to be built from
2
'

j

_,.tV
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·nothing; : personnel had to be trained; facilities and systemshad to be
.

. .

. '

developed; and a fragmented

~ffort

had to be streamlined and centralized.

To further complicate the problem, · the main inter.e st of the U.S.
Comint establishment after World War II concerned ·communications signals,
in particular those transmitted in the HF band and below.

Equipment,

systems, and facilities were not available t() adequately handle telemetry
s_ignals - from fast-moving missiles propagated in higher frequency bands . .
A~so· ,

·. no national-level Elint effort existed until 1952.
.

.

.

And the Elint
.

of that time was mainly radar-oriented; it had, .little · intere's t in telemetry
signals.

Too, NSA did not come into the telemetry ·. picture officially

until 1958, and it did not acquire .· its over-all _Sigint responsibility
until 1959, some two years after the Soviets had launc,hed their first

ICBM.
.

.

In attempts to organize the numerous end.ties trying to exploit
. early Soviet developments, internal NSA organizations ·and : reorganizations
evolved.

Collection~

processing, and reporting programs were developed

that combined the total Sigint effort against the ta::rget.
lection facilities were

orgariized~

Overseas col_..

starting with the PREAKNESS and

B~KHEAD . ·systems in the late 1950s and early 1960s ~

Others. followed,

supplemented when necessary by rnob:i,le platforms of varipus ki.nds, · to
form a worldwide collect·i on· network.
Assistance was also obtairied from a variety of sources outside the
Sigint C()nuil~nity • . ~ollaborating ·agenCies, the i.~telligence agencies,
_other Government agencies, the arm~d forces, and private contractors
· have made sigri:ificant c~ntributions th.toughour .the . years · to various
aspects of NSA'.s mission in this

field ~

And, as missile- and space-

3
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related s:t:gnals became ' more and more complex in later: h~~r.s;, ' ~imp'fo.ved
. systems and techniques have been developed· ~o keep ' pa<;.e , with this
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The Early Years (1945-1953)
The SpOils of war

Near the end of t\brld War II, the Red Anf!Y rrovErl into easte:rn
Gennany and capturErl V-1 and v- 2 missile sites, rockets, supporting
systems, and facilities, and many of the Geman scientists who had
developed these, and other, special weaJ;X:>ns systems.

With the

acquisition of these facilities, the weapons themselves, arrl the
scientists and engineers

wm

developed them, the USSR had quickly

acquired the nucleus of its own missile program.
First used against london in Jme 1944, the V-1 inflicted
severe damage and casualties on Great Britain, and particularly
london, in the latter part of the war, at the same t.i.ne significantly
curtailing war-tirre production in the london area.

It also posed a

serious problem to the AlliErl invasion of Europe.

The Allies fomd

it necessary to place high priorities on countering this threat,
diverting aircraft from suPJ;X:>rt of their invading armies to attacks
on V-1 sites and supporting facilities.

It, and the V-2, were also

used effectively against cities and port facilities on the continent

after liberation by AlliErl forces.

Antwerp, in particular, suffered

severe damage from massive attacks by these missiles.
A cigar-shaped rronoplane, the v-1 flew at subsonic speeds, and was
designed for cheap and fast production, satE even using v..ocrlen wings.
It could be laun:::hed fran either ground sites or aircraft.

Being

subsonic and subject to interception, many fell prey to anti-aircraft
gms arrl intercepting aircraft, though their high speeds taxed

J!i8.[8Rf~

UX\«RP,
.::::P 1\~1:111~.aQri

capabilities of the mterceptors to their limits.
and crashed.

others malfunctioned

But several thousan:1 of these "buzz l:XJinbs" got through

to their targets, until Allied annies on the continent forced them
back out of range.
The v-2 1 presented a far nore serious problem than the V-1.

a ballistic weapon, it could not be intercepted.

Being

Nor could its

guidance system be janmed, for it was electronically guided only during
ascent.

Deployed agamst Great Britam three m:mths after the V-1 was

first used, it caused grave concern anong Allied leaders.

With a

warhead weighing 2, 000 pounds, a range approaching 200 miles, speeds in
excess of one mile a second, and invulnerability to mterception or
janrning, it was truly a fonnidable weapon.
aptly

J..

~:

It, and the V-1, were

the "V" sternning fran the \'A:>rd Vergeltungswaffe, or

"reprisal weapon."
When the Soviets captured German test facilities tavard the end

of the war, their main interest was understandably in the V-2.

But

they also gained knowledge of a number of other German weapons systems
either under developnent or operational.

In addition to the V-1 and

V-2, the Soviets captured missiles for air-to-air, air-to-surface, and
surface-to-air use.
Two

of these, both air-to-surface missiles, had been developed.

by the Germans in the late 1930s and were used successfully against
ships during the war.

One, the FX-1400 (called the Fritz-x), sank

the 35,000-ton Italian battleship Roma in 1943.

It went down within

1Named Aggregate 4 (A 4) , it was the fourth in a series of tests of
this type of missile begun in Germany in the early 1930s. During the war,
it became known as tl1e V-2, the second in the series of Hitler's "reprisal"
. ~pons.

TOP SECRET UMBft ~et

a half-hour of two direct hits by Fritz-x missiles.

During the sane

year, in the Ibdecanese Islands canpaign in the Aegean Sea, the
Ge:rmans sank seven Allied destroyers in two days using an air-to-surface
missile called the HS-293.

Both were captured by the Soviets at the

end of the war.

Infonnation alx>ut other Gennan research and develo:pnent projects
was also obtained by the USSR, along with some of the equi:pnent.

For

exanple, during the war the Germans had developed a sul:marine-towed
barge for launching V-2s.

Although never operationally tested, its

purpose was the towing of a V-2 in a barge to a predetermined spot
for firing.

Both the suh:narine arrl the barge were to travel to the

launching site subrerged, and once there, the barge would be floated
to the surface and upended, by flooding, into a vertical firing
rosition.

Vulnerability of the sul:marine while towing the barge,

the possibility of rough seas disrupting fueling and launch, and
design limitations of the V-2, made this concept a risky one at
best.

But it proved to be the forerunner of Soviet--as well as

U.S. --sul:marine-missile systems of the future, and both countries
proved the feasibility of the concept 'When they launched V-ls fran
surfaced sul::xnarines soon after the war.
Thus, by the end of the war, it is seen that the Germans had
made impressive progress in the special weapons area, and in research
arrl develo:pnent of advanced concepts.

This fact was not lost on the

Soviets, as it was not on the Allies, and the USSR quickly took
advantage of the availability of these rren and equip-rent, even before
hostilities had errle:l.

Everything available--rren, missiles, suprorting

systems, associated electronics, factories, arrl everything else of
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value--quickly found their way into Soviet hands.
Soviet Exploitation of Wbrld

war

II AcqUisitions

Initial Efforts in Germany
After the war, the Soviets at first tried to salvage the renainder

of Hitler's missile organizations and facilities, and, more or less,
to keep them intact on Gennan soil.

This approach was first noted

in 1945, when they established Institute Rabe in Bleicherode, East
Germany.

Included in this organization "Were many of the scientists

who had developed the V-weapons 1 and it was here that the Gennans
were given the primary task of docurtenting the V-2 program for the
USSR.

This effort prcrluced detailed studies on such subjects as

stability theory 1 ballistics and aercrlynamics, acceptance specifications 1 manufacturing directions and procedures 1 evaluations arrl applications of test instrurrents for use in the manufacturing process 1
and operational deployment and use by military units.
In addition to docurrenting the V-2 program, the Soviets investigated

and exploited other facets of the Gennan war-ti.Ire missile effort.
Sites arrl factories were carefully studied, sane of which were also
utilized by the Soviets in a number of missile-related functions,
corresponding closely to their missions during the war.

One, the

Henschel Wbrks, was involved with air-to-surface missiles, such as
the previously mentioned HS-293.

Another, a fonrer Gennan V-2

repair facility located at Kleinl:x::dungen, was . converted into a
V-2 asserrbly area.
stands for V-2

~

Still another, at Lehesten, contained test
units and was used for the sarre purpose after

the war.

Another, located at Niedersachenwerfen, contained underground

V-1 and V-:-2 assembly facilities.

In addition to the facilities them-

selves, the Soviets captured assembled V-ls here, a.rrl sufficient parts
to assemble others.

other V.;_ls, and V-2s as well, abandoned by the

Germans on trains a.rrl elsewhere, -were also captured intact.

The

Soviets also acquired the facilities of the German finn Gema Haus,
located in Berlin, subsequently renaming it Institute Berlin.

!t

was here that guidance systems for surface-to-air missiles were worked
on by the Gennans during the war, and after the war under the auspices
of the Soviets.
Forced Exodus from Germany to the USSR
In October 1946, sa:re of the Gennan missile specialists departed

for the USSR, nost against their will.

The Gennans

~re

told they

would be living in the Soviet Union for pericx:ls up to five years,
but sane were to stay at least eight years.

With their departure,

missile installations and factories were disassembled and shipped to
the Soviet Union.

This was done despite the fact that the Soviets

had carefully organized, repaired, and, in sare cases, rebuilt

these facilities after the war.
This first group of Gennans was referred to as "contract"
specialists, because many of them allegedly had signed contracts to
v.ork in the USSR for specified peric:xls of tine.

This was in contrast

to another group of highly qualified Germans deported to the USSR
in mid-1947.

This latter group, which worked on the developtent of

an air-to-surface anti-ship missile, was classified as being in
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"PCW status"; apparently the Soviets believed them to be a k.irrl of war

bJoty.
The group that arrived in the USSR in 1946, estimated to be about
50 in number, was sent to the Scientific Research Institute (NII) 88,
located at Kaliningrad.

(A few of the scientists in this group were

also sent to such locations as IEningrad, Ilinskaya, .r-t>nino, Khirnki,
and Podlipki.)

groups.

Those at NII 88 were subsequently organized into four

These groups, each with a Soviet chief, were naired:

(1) the Guidance and Control Group, (2) the Power Plant Group,
(3) the Design and Drafting Group, and (4) the Schmetterling Group. 2
The man in charge of the Gennans as a group was himself a Gennan
named Groettrup, whose specialty was high-frequency electronics.

He

had established a close working relationship with the chief Soviet
engineer at NII 88.
The first six m:>nths in the USSR were devoted by the Gennans

to further docunenting their war-tine programs, a continuation of the
studies begun at Bleicherode and other locations in Germany.

Again,

primary emphasis was placed on the V-2, but other systems were also
documented, including, for example, the Wasserfall and Schmetterling
surface-to-air missiles.

Although extensively stt.rlied and dOCliirEl1ted,

no significant mxlifications were apparently made to the V-2 during
this period, nor previous to its first launch on Soviet soil in CX::tober
1947.
Final preparations for these initial tests had begun a month
earlier at Kapustin Yar, the first ballistic missile test range in the

2rhe

Schmetterling was a German surface-to-air missile.
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Soviet Union.

U>cated about 100 kilaneters east of Stalingrad (later

narnad Volgograd) , Kapustin Yar was used for these and subsequent tests

of the V-2s.

'Ihis initial series was canpleted by December 194 7 , during
/o.v.AJC.h~d__c ____
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The Soviet Union had apparently acquired about 25 V-2s fran the
Gennans.

Exactly how many they thenselves manufactured later on carmot

be precisely detennined.

But a Gennan specialist named Muermich,

wb;)

had seen production parts for a pilot series of V-2s at a research facility at Novaya (NII 885) , estimated that as many as 100 of these missiles
were scheduled for prcduction theret.

Also, the Soviets ap_r:arently

manufacturoo V-2 canponents to at least 1951.

In this regard, the

Gennans estimated that between 100 and 150 such missiles would be
neErled to make the transition fran the v- 2 to an improved version.
By the early 1950s, the Soviets had exploited the Gennans to

the fullest possible extent, while at the same ti.rle satisfying them-

selves that they could continue the effort on their
Germans began departing the Soviet union.

CM.I1,

and the

By 1953, rrost ha:i returned

to Gennany; a feN renainerl until at least 1956.

The Expanding Soviet Ballistic Missile Program
Following W::>rld War II, the USSR seemed detennined not to make
the sazre mistake the Gennans had made early in the war, when, flushoo

with initial successes, they cancelled or curtailerl many of their

1
7

-·
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missile-related developnental programs, because they did not expect
a long war.

For example, developrental lags of one of these, the

Schmetterling surface-to-air rocket, cost the Gennans dearly in

the latter part of the war, and, as many experts later ccmnented,
perhaps cost the war itself.

Fortunately for the Allies their air

supremacy was never seriously challenged by this missile, for the
war had ended before full production, programred for late Sl.litm3I' of

1945, could be realizerl.
Consequently, after the war the USSR set a course that 'V.'Ould
permit rapid developrent in the missile area, and, in particular,
the earliest possible development of operational ICBMs.

They

app:rrently believerl that any major post-war threat to the USSR would
be primarily fran aircraft, rather than fran ground attack, and they
seemed detenninerl to counter this threat by achieving technological

superiority over their chief potential adversary, the United States,
through the rapid developrent of an operational ICBM.

U.S. Army

Intelligence, aware of Soviet intentions and of their technological
capability to accomplish them, speculated that the USSR could indeerl
acconplish its goal of acquiring operational ICBMs, possibly as early
as 1958.
Thus, by the tine the Gennans dep:rrted the Soviet Union, the USSR
had developed a highly-significant cap:iliility of its
by ccmpetent persormel.

own, stafferl

Although small in numbers when the Germans

first arriverl in the Soviet Union, and tx=>Ssessing a.lliDst no practical
experience, these Soviet scientists and engineers steadily acqUirerl
awareness of and knCMledge about inherent problems and detail.

OVerlap

with the Germans also afforded them the necessary on-the-job exposure,
and, as the Gennans themselves later noted, "this group advanced with
astonishing rapidity" thereafter.
Also, the Soviets apparently paralleled the

~rk

of the Gennans

with c:X::n'pailion efforts of their own in a number of these early
missile projects, permitting them to choose later between their own
design innovations and those of the Gennans.

Virtually no information

is available on these Soviet projects, because the Germans were
isolated fran them to the maxirm.Im extent ];X)ssible.

But Soviet scientists,

wlx> were not directly associated with the Gennans on particular projects,

frequently questioned them about technical rratters in rnarktedly similar
areas, leading to suspicions by ·the Germans that the Soviets were
indeed paralleling their efforts.

Tlrus, precisely when, and to what

extent, the Soviets thernselves developed certain weapons systems in
these early years is not always possible to discern.

Nor can lines be

finely drawn separating Soviet and Gennan involvarent in particular
projects, independent of or in conjunction with each other.
The R-10 Project
Following the initial •v- 2 tests at Kapustin Yar in late 194 7 I the
50 or so Gernans at Nil 88 again noved.

This time they went to

Gorodanlya Island in lake Selinger, near Ostashkov.

located about

midway between M::>SCCM and Leningrad, the Gorodanlya Island facility
was known as Branch 1 of NII 88 .

The island •s isolation afforded an

excellent location for classified operations. . The nove to Gorcdanlya
Island endErl direct Gennan involvement at NII 88 at Kaliningrad; apparently

q

the Soviets believEd they could continue work there on their own.
By 1948:, it is estimatEd that between 350 and 400 German

missile specialists were working in the Soviet Union, a significant
increase over the 50 scientists who had first arrival in late 1946.

h

About half of this Gennan work force was locatEd at Branc}\ 1 of NII 88 •
It was mainly here that the Germans becane involvEd in designing and
developing a successor to the V-2-callErl. the R-10--and in other programs that were to follow, the R-11 through R-15.
Though approval by the Soviets in 1948, initial plans for the
R-10 Project had been proposal as early as the spring of 1947, rronths
before the V-2 tests were begun at Kapustin Yar.

But these plans

were rejectEd as "unsatisfactory," arrl it was not until early 1948,
following a major conference on the subject, that the project was
finally approved.

Although only five Gennans were included at this

conference, rrany Soviet specialists attended, including representatives
of the Air Academy arrl the Central Aerodynaritic Research Institute,
attesting to the high priorities the Soviets early attached to their
•

./o

nu.ssle programs.

"The Soviets already had a head start on developnent of this

missile, for the Gennans, during the latter part of the war, had done
sane preliminary · research and developnent at Peenermmde on an improved
version of the V-2.

lldditional \\Ork was also conductEd at Bleicherode

i.rnrrediately after the war.

Points

el

stresse~

in designing and developing

the R-10 were (1) improved accuracy, (2) a less COI'Tplicated propulsion
system, (3) increased range, and (4) cheaper production techniques.
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The R-10 project was slow to evolve.

~years,

had occupied the Gennans for rrost of
a "paper project."

Although its design stages
by 1949 it remained

Even by 1951, when direct German involverrent

in this and other projects ended because of suddenly i.rrp:>sed security
restrictions, it was still estimated to be years aJi/a.Y fran actual
deployrcent.

At that time, Dr. Magnus, a top Gennan scientist, estirrated

that lengthy pericds of testing

~uld

be required before the missile

could be mass-produced and operationally deployed.
Nevertheless, the R-10 project yielded a missile, at least in
design, that was much irrproved over the V-2.

It was capable of longer

range, of carrying a heavier payload, was lighter, and incorporated a
number of other technical refinerrents that enhanced its over-all
perfonnance.

Specifically, the R-10 was designed for a range of about

500 statute miles, ca:rpared to the approximate 190-mile range of the
V-2.

The payload was increased slightly (by 150 pounds over the

2,000-pound weight of the payload of the V-2).
reduction of 440 pounds was also realized.

An over-all weight

Though the size of

the engine (and of the rocket itself) remained about the sarre as that
of the V-2, significant changes were designerl into the engine to
enhance its perfonnance and to rriake it lighter.

other changes and

m:xlifications were made to the internal configuration of the rocket,
but the exterior, other than being sarewhat longer, varied little fran
its prerlecessor in shape or design.

Also, the Germans were well aware

of shortcanings of the V-2 's guidance system, and improvements to it
were plannerl to enhance the accuracy of the one to be userl for the
R-10.

Btlt the fuel proposed for use in the R-10 remainerl the same as

It
{(

that of the

v- 2, liquid oxygen

arrl alcohol.

Sorre tests of the R-10 's guidance system were apparently made on

the ground arrl with aircraft, and static tests of its booster engine
were also probably conducted.

As far as can be detennined, however,

the over-all system was not tested; nor did the R-10 project apparently
3
progress beyond the 11~rk project 11 phase.

But this missile, arrl the

others that evolved in this tine period, provided a foundation upon
which future Soviet prCXJ!ams could be based.

Certain design aspects

of the R-10, for example, and of a canpanion project believed conducted
by the Soviets, were incorporated into what becane known as the
Korolev

short-range rocket (the SS-2). 4

Staterrents by Korolev,

at a conference in .r.t:>scow early in 1950, corrotorated this belief,
when he noted that sare design features of the R-10, including warhead
separation, were in fact used in the

Korolev

rocket. 5 Another Soviet

3st..ages in these missile-design projects were clearly defined and
labeled. They were designated as preliminary, sketch, and work projects.
The preliminary project required a brief report, outlining the over-all
project in general tenns and describing what :r..:-·wa-s- expect:ed- EO.-acccmplish.
The sketch, or intermediate, project, usually- eVC>lvecCliitC>a-study of -several hundred pages and called for fairly specific descriptions and
drawings of the over-all missile configuration, slx>wing, in considerable
detail, component parts arid their applications to the over-all system. The
~rk project stage called for detailed descriptions and drawings of the
entire system • .,-It was to be in sufficient detail to permit factories to
build carq;onent$ parts and assemble the missile in its final fo:rm.
411

SS 11 designators are assigned by U.S. authorities to identify Soviet
surface-to-surface ballistic missiles. For reference purposes within ~'
they are identified by nicknanes--e.g., Shyster (SS-3); sandal (SS-4); etc.
5Sergej Pavlovich Korolev, born in January 1907, was long involved
in aircraft design. A pioneer in Soviet rocket teclmology, he was often
referral to as the 11 chief designer of space ships. 11 Previous to his death
in 1966, Korolev was head of NII 88 and director of the Central Design
Bureau for Space and Intercontinental Rockets.
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rocket, the SS-4, also incorporated teclmical innovations developed
by the Gennans during their involvement in the R-10 project.
The R-11, R-12, R-13 Projects
None of these missile projects apparently progressed beyond interrrediate developnental stages, and little is known about their design.
It is believerl, though, that the R-11 project was conducted ma.inly by
the Soviets, as a parallel project of the R-10.

Certain of its design

innovations, along with sorre of the R-10, were probably incorporated
into the R-14 project, arrl into the

Korolev

rocket as well.

The R-12 apparently serverl as a test bed, incorporating a n'l.ID1ber

of designs and innovations and producing a number of widely differing
variations.

sane

of the rrore pranising of these were subsequent!y

E:!Tployerl in designing follow-on missiles, and in particular the R-14.
But the R-12 project itself, as noterl above, did not progress beyond
the intenrediate stage and did not, therefore, yield an operational
missile.
The R-13 was apparently the responsibility of the Gennans.

It

too did not progress beyorrl the internediate stage of developrent,
and as such did not result in an operational missile.

But, as in

the case of the other t\\U projects, certain of its concepts were
used in subsequent Soviet missile projects.

Each of these missile projects had sub-projects--the R-lla and
R-llb, for example--and, as noterl previously, they produced a number
of design concepts that would be used by the Soviets in later missile
projects.

For exarrple, rrovable exhaust nozzles were designed to enhance
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steering, curl multi-stage operation was incorp:::>rated into the design
of at least one 1 ·the R-12, arid rossibly into another as well-the R-13.
Although these projects did not directly result in weapons
systems 1 they nevertheless did provide a foundation uron which the
Soviet Union could base future missile programs.

Many troublesare

technical problems had been extensively studied, and, to a significant
degree, overcare, at least on paper.

Also, these efforts afforded

the Soviet scientists and teclmicians the initial experience they
sorely needed in the early years of involvement in an unfamiliar
field.
The R-14 Project
Before direct German involvanent in specific projects ended in
1951, they had \<VOrked on the design of two other Soviet surface-tosurface missile systems--the R-14 and R-15.

The first of these,

the R-14, was described in one report as a "scaled-up version of
the

Korolev

project/R-10 endeavors."

It was designed as a single-

stage rocket, 77 feet in length arrl 12.5 feet in diarreter at its
base.

With a range of 1,600 nautical miles, its payload was initially

designed to weigh 6 1 600 pourxis, but was later reduced by 30 percent,
according to the Germans.
But the R-14 project was marked by haste, and, as far as the
Ge:rmans

were aware, did not progress beyond the work project phase.

Vbrk began about mid-1949, and concluded with carq;:>letion of the WJrk
phaseinthe spring of 1950.

Thus, as was the case with the R-10,

research and developnent through the \.,Qrk project phase had been can-
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pletErl on paper, but actual production of the R-14 apparently did not
materialize.

4

In levying the requiretEnt for the R-14 in mid-19A9, Ustinov6 stated

only that the missile would have "a range of 1,600 nautical miles and
a 6,600-pound warhead."

The R-14 was apparently seen as a rreans of

bridging the gap between short-range missiles (of the R-10 and R-11
types) and the longer-range missiles that were to follow.
Short deadlines placed on develo:prent of this missile by Ustinov
(he directed that \<.Urk on it be "started i.rnrrediately") resulted in
its progressing through the work project phase in record tirre.

The

preliminal:y phase was completed in one rronth, the intenrediate stage

in less than three rronths, and the work project phase in less than
six rronths.

But the haste that accanpanied developrent of the R-14

project was probably a major factor in precluding its beccining a
satisfactory missile system.
As was the case of other developnents in these early years, the

R....;l4 project yielded innovations that the Soviets v.ould use in developing
later missile systems.

The R-14, for exarrple, was to be designed so

that it could be "launched in un:lerground shafts 32 feet in diameter
and 95! to l3otteep."

This proposal represented the beginning of the

USSR's missile-silo progTams of the future.

It was also proposed

that a circular railway, with a radius of over 14 miles, be built
6
Dmitri F. Ustinov, appointed the Soviet Minister of Defense on
29 April 1976, held various positions in . industry before W::>rld War II.
During the war he supervised tank production as Stalin's Comnissar of
Annarrents. Since then he has been totally involved with the defense
sector, holding the posts of Minister of Defense Industry and Deputy.
Chairman of the USSR Council of Minist;ers. In these capacities he becama
deeply involved in missile research, asstnning administrative control of
the entire rnissile-developrent program in the postwar years.

around the launch site, enhancing target selection by permitting the
ground-guidance system to be nnved in a circle around the launch
site.
other techniques arrl subsystems were also unique to this missile,
or represented refinements of those begun in earlier missile projects.
The engine of the R-14, for exarrple, was designed to tilt up to + 5
degrees, and, when static tested in 1951, canbustion was found to be
unaffected by this process.

The tilting of the engine enhanced over-all ·

control and guidance of the rocket.

Calculations of final engine cutoff

were cortpUted nnre precisely for this missile (measured in milliseconds) ,
pennitting a rrore precise trajectocy.

Techniques were also devised to

gradually shut down the engine's thrust in the final stages of ascent,
further enhancing control of the rocket.

Fuel for the R-14 was to be

kerosene, a departure frcm the alcohol-fueled v- 2 and R-10 rockets.
A regulator, controlling fuel mixture and flOW', was designed for this
missile, and actually tested on a V-2 in 1951.
other techniques and subsystem refinements were explored by the
Germans and Soviets in their w:::>rk on .this missile, and many of
these innovations were employed in the developrent of missiles in
later years.

One in particular, the SS-5 (NATO nicknalre

Skean) ,

probably incorporated many of the techniques developed for the R-14.
(The SS-5, a highly successful interrrediate-range missile, was first
flight tested in June 1960, and was one of the missiles involved in
the Cuban missile crisis of 1962. )

But the R-14 project, as noted

previously, did not itself produce an operational weapons system.

,,
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'Ihe R-15 Project
The last Soviet surface-to-surface missile project in which the
Gennans -were involved was the R-15.
the Gennans in designing
initiated

am

this

Despite much 'Work on the part of

missile (which was said to be a project

vigorously supported by Stalin hilnself), it reached only

the intermediate stage of development.
Labeled a "cruise" missile, the R-15 was designed to combine both

the V-1 and V-2 into one system, with a v-2 boosting a V-1 to an
altitude of 12.f'to
target.

18~les,

where the V-1 would be lamched tcMard the

The range was plarmed to be over 3, 700 statute miles (though

one report placed it as high as 5,400 nautical miles), with a speed of
1, 300 miles an hour and a warhead weighing three tons.
Soviet-designed version of the V-2

~unit

was to be use::l as the

booster, developing a thrust of 70 ,000 pounds.
whereby the wings and warhead of the V-1

An .i.riproved

~d

Another innovation,
separate during the final

approach tcMard the target, was also proposed for the system.

But

the Gerrrans doubted the practicality of the missile fran the beginning,
an:1 a calculation that over-all accuracy would be no better than

2:. 12

to 24 statute miles at maximum range, apparently forced cancellation
of the project at an early stage of development.
Other Early Soviet Missile Programs
II
I

i

9oncurrent with their involvement in the ballistic missile field
in the post-war years, the Germans worked on a number of other Soviet
missi~e-related

projects, including surface-to-air missile systems,

air-tO-surface anti-ship missile systems, arrl refinements to a Gennan
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teleretry system developed during the war.
The I«:mat Project
One of these, called the

Komet

by the Ger:inans, was designed

solely as an air-to-surface anti-ship missile.
based upon the wartime V-1 design and on the
"flying banb" of World

war

II farre.

It was probably

Bat,

the U.S. Navy's

W::>rk on developrent of this

missile was done at Leningrad, arrl sone tests of it were believed
condl,lcted as early as 1948, and, according to one report, perhaps
as

~ly

as late-1947.

A group of highly qualified Gennans were "selected" to work on
this project, and they were deported to the USSR urrler "POV status"
about mid-1947.

The Soviets apparently attached high priorities to the

developnent of this missile, evidenced by the strong interest shown in
!

it by high-ranking goverrnrent and military leaders.

Bulganin arrl Beria,

for exarrple, nonitored its progress closely, as did senior navy and
air force officers.
The C'£ritans WJrked on five prototypes of the
Komet I

through v.

length arrl

3}'
tot
-.....J

Its size was described as
feet in diarreter.

Komet ,

designated

2sftoto feet in

The missil:was to be carried by

aircraft to within 80 nautical miles of the target, where it would be
launched toward the objective.

Initially controlled by the aircraft

by radio beam-riding techniques, the missile would switch to radar

control when within

rot
to rstules
v

of the target.
.

'IW:> basic Komet designs apparently evolved fran these periods of

testing; one yielding missiles of "rreditnn" spea:l, another of "fast"
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(though subsonic) speed.

Tests of the fonrer design were begun in the

autUiml of 1950, and were proclaimed a success; the faster version was
probably first tested in the summer of 1952.
Ge:rman involve.nent in this project also ended in 1951, when the

Soviets suddenly impOsed rigid security restrictions upon them, but
the USSR continued to place emphasis on development of this type of
missile in subsequent years.

One report, for example, describe:l the

Komet as representing "a :point of departure fran which greater Soviet

wea:pons could be developed. 11

The Schmetter1lng Project
Work on the Schmetterling surface-to-air missile was begun

py

the

Gennans in the late-1930s, continuing with varying degrees of urgency

throughout the

war~

Designated the HS-117 by the Genna.ns, the

Schmetterling was designed as a "rerote-controlled anti-aircraft

rocket."
After the war, the Soviets sOOwed. strong interest in this missile,

arrl quick!y set about reconstructing as many as possible from war

booty, though apparently making no significant JIDdifications to it.

sane of the guidance

arrl control equi:prent for this missile was also

acquired by the Soviets from "Test Bed No. 9" at Peenemmde, where
static testing of the Schmetterling and Wasserfall had been conducted
during the war.
NII

This guidance eqi.lipment was subsequently shipped to

8 8 for further study and documentation.
About 50 of the missiles were rebuilt by the Soviets and Germans

in Berlin after the war, and were subsequently shipped to the USSR and

IG

tested near M::>soow in 1948.

.According to a German associaterl with the

project, the tests were labeled by the Soviets as "satisfactory."

'lW::>

separate test periods were apparently conducted; the first dealt with
launch aspects; · the second, possibly six rronths later, was concerned
mainly with flight control.
Though labeled a "rocket," the Schmetter ling rrore closely resembled
the V-1 in design, operating at subsonic speeds.

After launch from ·

. ground sites, it was designed to fly toward approachi:hg enemy aircraft
to intercept their flight path, exploding when in their proximity by
radio command from the ground.

Though radar was used in the ground

cauplex to locate and track the targets, the Schmetterling itself was
visually trackerl to the targets by a ground controller.

Each launch

site controllerl four missiles, which could be firerl as a group or
individually.

The sites also had reload capability.

In late 1950, an audit was conducted at NII 88 of the missile pro-

j ects being mrkerl on there.
the Schmetterling project.

One casualty of this review was probably
The Soviets apparently believed that speed

limitations--arrl other shortcomings of this missile-rendererl the
concept obsolete and precluded further study.
The Wasserfall Project

During the war, the Genna.ns developed still another surface-to-air
missile that represented, at least in design, a far nore fonnidable
threat to Allierl aircraft than did the Schmetterling.

Patterned after

the V-2 design (producing essentially a scalerl-down version of the V-2
referred to as a "V-2 Wasse:ifall hybrid"}, about 20 of theSe rockets

were tested by the Germans during the latter part of the war.
ended, hoWever, before the

The war

could be mass-produced.

Wasserfall

After the war, the USSR also showed strong interest in this
missile, and inmediately confiscated all available remnants, test
facilities, and related systems (though they did not acquire enough parts
to build a canplete rocket).

A number of Germans who had

~rked

on it

during t.l-te war were sent to Podlipki in the Soviet Union to continue
mrk there.

Tests of the engine were apparently begun in early 1949,

and continued until at least 1951.

Guidance tests were also apparently

conducted in 1951.
Tw:> kinds of guidance systans were designed by the Gennans for this

missile.

The first employErl radars to track the target and guide the

missile.

A second, called

techniques.

Emden by

the Germans, used infrared-homing

Another infrared-haning system, the

also intended for use in this missile.

Madrid,

was possibly

Both of these infrared systems

had been developed by the Germans to the point of mass production when

the war ended.
When the SovietS took over the

wasserfall

they gave the project the designator of R-113.

effort after the war,
Although they extensively ·

studied and tested the missile and its subsystems, they apparently had
no strong intention of incorporating the missile itself into their :r::ostwa.r weapons arsenal.

Rather, they apparently attempted to learn as much

as possible al:x:mt its advanced teChniques.

This belief was substantiated

by the chief Ge:rman engineer of the project, a nan nana:l Hoch.

that Soviet efforts in developing a follow-on missile to the

He noted

Wasserfall .

had reached only the sketch project stage by 1950, · when he was transferred

fran the R-113 project to another area.

But the basic

Wasser f all

engine

was used later in two surface-to-surface short-range ballistic missiles,
the SS-lb and SS-lc.
The

Project

Messina

During the war, the Gerrrans had designed and developed a telerretry7
system at Peenemunde for use in their missile programs.

All available

systems, subsystems, components, and technical literature were
acquired by the Soviets after the war, along with mmy of the German experts
who had \\Orked on it.

to as

Don

Called

Messina by

the GenTians, and later referred

by the Soviets, it was first used in the Soviet Union in 1947

in the V-2 tests at Kap.Istin Yar.
Study of .the

Messina

arrived in late-1946.

began at NII 885 shortly after the Germans

But the Soviets quickly interjected themselves

into the project, to the virtual exclusion of the Gennans, evidenced,
for example, by the V-2 tests in 1947, when the telemetry aspects were
strictly a Soviet-run operation.

(These telemetry operations, the Ger-

mans later noted, were plagued by problems, caused mainly by improper
use and adjustment of equiprent, resulting in many and lengthy delays
during launch operations. )

The German
did the

Don.

.·-..---- ------- ··

.

-

Messina

had a capacity of 16 information channels, as

Later rrodifications by the Soviets expanded its capacity .
-· - -

·- - - ------ -- ·· ··· - -- - ----- -- -· -- - - ---- --·---··-- -·- -·--- -·-- - -· - ·- _______3

7
Telemetry, as it relates to the missile area, is a means of measuring
various aspects of the missile's flight performance~ and of relaying results
to a distant location where it is displayed or recorded.
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By 1949, at least three prototypes of the Soviet version

built, along with a half dozen or so operational units.

ha<l been

Serial production

had also begun by this time, ¥lith about 50 being manufacturaL

(It was

later reported that the Soviet group res:[:x:msible for developnent of the

follow-on

Don

this area. )

system was fonnally ccmnended by Stalin for its work in

And, as predicted by the Germans, the Soviets used this

system during the early developnental years of their missile program.
Missile-Related Projects
In addition to assisting in the development of missile and

telanetcy systems in these early years, the Gennans worked on a number
of other projects while in the Soviet Union; sane were directly mi.ssilerelate:l, others were related in peripheral ways.
One concerned the design and developnent of a "vibration table"
for use in testing the ability of electronic equipnent to withstand
shock and vibrations.

A Gennan named Salm did extensive work in this

area for the Soviets after the war.
German wartine radio equipnent was also thoroughly investigated by

the Soviet Union after the Wa.r, and a number of Germans worked in
this area while in the USSR.

For example, Salm additionally aided the

Soviets in developing and testing a multichannel radio-relay communications
system between 1945 and 1948.

Errq;>loying rulse nndulation, this microwave

system was designed to provide up to eight voice_-grade channels, and, by
secondary rnultiplexing, additiona! telegraphic channels.

The system's

effective range was reported to be TOO kilcrneters.

TOP SECRET UMBRA

The Soviets also acquirerl data arout a number of electronic
missile-control systems developed by the Germans during the war.

One,

which becarre operational near the end of the war, was a mid-course
guidance system named

Burgund.

The system used a telescope for optical

tracking, a I transmitter at the control point to send corrman:i signals
.
#

to the missle in flight, and a receiver and COimlaild controls in the

"

missile to receive the signals and activate appropriate missile-related
functions.

A

magnesium light in the tail of the missile assisted in

optical tracking.

Tv.o

other electronic-control systems developed by

the Gennans during the war were called Darmstadt and Mosel.

systems, as with

Burgund,

change a control function.

With these

signals were transmitted to the missile to
But these signals were of short duration--~

37 milliseconds for

Darmstadt

arrl 10 milliseconds for

-- - - .

Mosel. ·

"i'k:>rk . ··on television-guidance systems for missiles also receiverl
high priority in the

USSR

after the war, and a Genren war-time system,

in :prrticular, received close scrutiny.

called the

Tonne,

it was

used by the Germans as a "tracking aid" in their HS-293 'a nd Fritz-x
air-to-surface anti -ship missiles.

After confiscating all available

equir:rnent and personnel, the Soviets conducted follCM-on research of this
technique in an atirosphere of utirost secrecy, 'WOrking in canpartmenterl
areas.

As

a means of availing themselves of Gennan technology on

the subject, however, without "revealing" their own strong interest

in it, the Soviet scientists and engineers saw to it that the Germans
were locaterl in ·an area close by, · ostensibly to 'WOrk on "non-military
'IV" projects~
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Another task given the Gerinans was the developnent of a coastal
defense missile.

Begun in 194 9, its goal was the design of missiles

with a range of 60 miles.

Plans also called for "an altimeter-controlled

altitude of approximately 100 feet" en route to the target, and for
radar guidance.

But it remained only a "p:tper project" as far as the

Gennans were aware, and they were excluded fran further w::>rk on the
project shortly after it began.
An early .report also rrentions w::>rk by the Germans on a "digital

canputer" while in the USSR.

A professor Guterunacher was given credit

in the report for starting w::>rk on the project in Moscow saretime between 1951 and 1952.

Gutenmacher was also given credit for designing

an analog ccmputer that was "in use

dur~g

1951."

Nork on the digital

canp.:tter was apparently still in the experimental stage by 1953.
The Gennans w::>rked on a number of other missile-related techniques
while in the USSR, concerning, for example, such sUbjects as navigation,
fuels, velocity measurement, pitch-i:m::l-yaw control, cathode-ray tube
developnent, altimeters, and the like.

But by 1953, Gerrran w::>rk in the

Soviet Union had ended, after nearly a decade of effort.

All of the

Gennans, except for a dozen or so, departed the Soviet Union by the end

of that year.
Of the missile systans the Gennans were involved with; not one was
actually produced or deployed while they were in the USSR.

This was

also the case with many of the other missile-related projects in which
the Gennans were involved.
R-14,

Komet, Wasser fall ,

Soviet programs.

But these projects--especially the R-10,

arrl Messina--laid the groundwork for future

The Gerinans provided the USSR a solid base upon which to

TOP SECRET _UMBRA

expand, arrl, in so· doing, enablErl the Soviet Union to leap years ahead of

what otherwise Ynild have been the case.
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II.

Missile Test Ranges

Throughout the years, the Soviet Union has developed a number of missile
test facilities for various purposes.

Four of these--Kapustin Yar, Tyuratam,

Plesetsk, and Sary Shagan--are briefly discussed in this section to show their
early history.

The first two were developed mainly to test surface-to-surface

ballistic missiles, the last mainly for anti-ballistic missile. test purposes.
Plesetsk was initially established as an ICBM complex, later evolving into a
missile arid space complex.

All four also participated to one degree or another

in various other Soviet missile- and space-related eyents and programs.

Additional

information and detail of their development and operations are incorporated into
later sections of this history.
The Kapustin Yar Missile Test Range

(KYMTR~

Kapustin Yar, the first missile test range in the Soviet ·Union, was initiar'ly
used in October 1947 to test V-2s, although one intelligence report notes that
some Germans and their V-2 rockets arrived there as early as 1946.

The Germans

confirmed its operational status in late-1947, but communications intelligence
concerning this range was not obtained in appreciable quantity until after about
1953.

Earlier intercepts, however, reported some pertinent traffic (pertaining

to unusually heavy air activity to and from Kapustin Yar, for example).

Aerial

photography also provided detail concerning its early development, and about the
early history of the other test ranges.

Electronic intelligence provided ·only

sparse information of the missile tests until about 1958, mainly because of the
lack of intercept facilities in this time period.
When the Germans first viewed the facilities at Kapustin Yar, they were not
impressed, noting that it had obviously been quickly established, with only a
few permanent structures.
were of the mobile variety.

Also, most of the operations equipment and systems
The surrounding terrain was sparsely populated, and

the Soviets had further diluted the local population by closing down several small

tiOFORrti

an•

7.-]

villages, apparently as both security and safety measures.
The Germans noticed other evidence that Kapustin Yar had not been used
previous to 1947 for missile test purposes.

For example, a concrete launch

platform was only partially completed, and a stand for static tests of rocket
engines had not yet been completed.

Wire-connected field telephones--markedly

similar to German war-time versions--provided intra-rangehead communications,
with no radio facilities for such communications noted or used by the Germans.
In these early years, Kapustin Yar was also a dumping ground for a
hodgepC.dge of war booty, some of which the Soviets apparently had little intention of testing or using.
come from Peenemunde.)

(The Germans recognized much

of it

as having

Most of it had been dumped in piles along a railroad

spur, where it was gradually being covered by shifting sands.
equipment was missile-related, but some was

not.

Much of the

The Germans, for example,

recognized some of their war-time torpedoes in the rusting piles along the rail
spur.
The initial V-2 tests at Kapustin Yar were conducted under
of Korolev.

the direction

Though details of these tests are lacking, it is known that

many technical problems were encountered, and some, to a degree, overcome.
Also, many Soviet scientists and technicians were deeply involved, but only
about 16 Germans were included.

Nor were the V-2 rockets that were used

in

these initial tests apparently modified to any significant degree by the
Germans or Soviets; but, rather, they were almost without exception copies of
the war-time versions.

Korolev further directed that, initially, the rockets

were to be fired according to procedures the Germans used during the war.
Of the 12 V-2s launched during the 1947 tests, about eight

~

~~normally.

The first three reached ranges between 250 and 300 kilometers, despite some
guidance problems with two of them.

TOP

(Guidance and control reportedly improved

with subsequent

launche~

At least three .of the rockets failed completely,

because of engine malfunction.

Some of the missiles were permitted to go as

far as their fuel allowed, apparently in attempts to determine their maximum
possible range.

Small aircraft (also of German origin) were used to locate the

impact areas, and although Korolev promised the Germans data provided by the
aircraft, none was given to them.

A radar station (probably mobile) was located

several miles from the launch site.

The Germans, however, were isolated from

the radar site and its operations, and from results of tracking data as well.
The V-2s were carried to the launch site on the same mobile vehicles used by
the Germans during the war--the Meillerwagen.
Before launch, the various subsystems of the V-2s were tested in two
large buildings at the range.
the buildings.
·, .....:· ~~ ~ -·---;:;- .

~

M
.
Four rockets could be accomodated
l.n each of
A

The rockets themselves, however, had been

···~

.....

ShJ/J/JcJ

.(,.."""

~........._~Germany

to the Soviet Union for testing.

A major V-2-related system was also acquired by the Soviets after the war
and sent to Kapustin Yar.
the rockets.

It was a special train designed to carry and launch

Called the FMS train (Fahrbare Meteorologische Station, or mobile

meteorological station), it was completely self-contained and carried, in
addition to the V-2s, all necessary equipment and fuels to effect launch.
least two were sent to Kapustin Yar.

At

No V-2s were launched from them while

the Germans were at Kapustin Yar, nor had they apparently been used operationally
by the Germans during the war.
For these initial tests at Kapustin Yar, about 25 V-2s had been brought
from Germany, though only 12 were actually launched.

Of the 25 rockets, 13 had

been captured intact at the end of the war, and a dozen had been assembled
in East Germany.

Subsequent tests of V-2s at Kapustin Yar were, for the

most part, of rockets built. from Soviet-manufactured and assembled components.
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Tests of the V-2 probably continued at Kapustin Yar into the early 1950s •

.

Tije exact number. launched cannot be determined; but, as noted previously, the

.
.

S~viets themselve~

1~0,

after the

probably manufactured as many as 100, and possibly as many as

war~

The tests were observed by many high-level government and

m~litary leaders of'~he USSR.

According to the Germans, Soviet officers of all

t~e military services'·. attended these early missile firings.
0

Apparently the

•

primary objective of

t~e

0

tests was to acquaint Soviet personnel with the intri-

•

c~cies

of the rockets artp launch programs, and to "sell" the concept to Soviet

0

~litary

and government

l~aders.

In these respects, the tests were successful.

These early tests gained for the Soviet scientists and technicians experience in
0

•

~n unfamiliar field, and, o~ye they had acquired sufficient exposure, they

quickly excluded the Germans ~rom active involvement in V-2 launches, barring
~hem from further participatio~ after the tenth V-2 had been launched at Kapustin
0

Yar.
0

Beginning in 1953, Comint be~an to play an increasing role in monitoring
activities of this and other missii~-related activity, showing a pattern of
0

0

~harply expanding activity on the Kapustin Yar range.

The USSR continued to

~ttach high significance to Kapustin lar throughout the years, with one U.S.
~ntelligence report noting, in commemoration of its first 10 years of operation,
~hat

it "has been continuously active simce 1947."

:The Tyuratam Missile Test Range (TTMTR)
In 1955, Comint reflected construction 'pf a new range at Tyuratam, with
:major construction continuing through 1956.

I

iL------------------------------~

And on 21 August 1957 the Soviet Union tested its

first ICBM on this range.

4
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Although it

'
'

wo~ld

have been possible to test ICBMs on the Kapustin Yar

range, major changes apd additions would have had to have been made to its
facilities; the

down-ran~e

additional risk would

orientation would have had to have been modified; and
added

have·~een

over more densely populated

"

the missiles would have flown

en route to impact on the Kamchatka Peninsula.

at~as

Although the Kapustin Yar range

since~

..·~ould

~

have been extended to accommodate missiles

of intermediate range without major:.changes to its down-range orientation, the

.

.....

Soviets apparently believed it to be'1mpractical to modify the facility for
intercontinental-range missile tests.

....
....

....
..

Comint between 1955 and 1956 showed o~her aspects of construction and
control at Tyuratam.

....

The work, for example, ·:was being done under the auspices

of the Ministry of Defense.

High-ranking gove~ent and military officials

....

closely monitored its progress, and electronics sp~cialists were deeply involved
throughout.

....

....
..

Concurrent with work at the rangehead, 'eonstruction began of an

impact area on the Kamchatka Peninsula.

......

Comint also showed that the construe-

to the
..
range.f~--------------------~------------------__.

tion at Tyuratam was of facilities to accommodate ICBMs,
significance attached to the new

~ttesting

Kapustin Yar and Tyuratam indicated that the two ranges were

~o

operate virtually

independent of each other.
While work was progressing at ·Tyuratam and on the Kamchatka

Pe~insula,

Comint revealed a related project at Kyzl Orda, southeast of Tyuratam;.

It was

here that the headquarters for construction of the range was apparently

~ocated.

The two military groups involved in the construction were also shown to be'-.
subordinate to the Chief Directorate of Special Construction, in turn subordinate to the Ministry of Defense.
Comint further revealed that huge amounts of concrete were being used at
Tyuratam in the construction of blockhouses and launchpads, and that missile
5

.

.
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I

service towers, complex systems of water piping, intricate lighting systems, and
I

I

I

service railroads were being built.
I

When compared with construction of similar

}CBM
test facilities in the U.S., they virtually matched. Further, many of the
,
,
personalities
identified as being involved at Tyuratam had long histories of
,
,
involvement in the missile field. Two, for example, were previously associated
•
~ith a factory that produced missile-guidance radars and other missile-related

•
•eomponents.
..

Another was identified as the former chief mechanical engineer at

Plant 456 in Khimki. (Plant 456 was identified by
....
and research center for V-2 booster engines.)
......
By 1958, a rather clear picture of the entire
....

the Germans as an assembly

Tyuratam range had emerged .

:Jt extended over 3,400 nautical miles across the Soviet Union from Tyuratam to

..
:~mchatka,
....

with the impact area mainly centered in the Klyuchi area.

f

......
..
....

..
....
......
..
....
Construction at Klyuchi
....
..::Beginning in September 1955,

began about the same time as that at Tyuratam .
Comint showed
Comint further

:revealed that construction at Klyuchi was also being conducted under the

.:authority

of the Chief Directorate of Special Construction.

Additional data,

:further linking the Klyuchi construction with the missile
when it was noticed that
for shipment to Klyuchi.

Kapustin Yar

Some personnel were also transferred from Kapustin Yar

to the Kamchatka location.
Klyuchi was ideally located for its function as a missile-impact area.
Sparsely populated, an area of several hundred square miles was available

without posing unacceptable risk to the local populace, settlements, and industry.
Also, radar and weather facilities were already available in the Klyuchi area.
Activity on the range in the first half of 1957 was apparently mainly of
the practice variety, of facilities at both Tyuratam and Klyuchi.

And on 21

August 1957, the Soviet Union successfully launched its first ICBM on this
range.

Tass commemorated the event with the following announcement a few days

later:
A super-long-range intercontinental multi-stage rocket was
launched a few days ago. The tests of the rocket were successful. They fully confirmed the correctness of the
calculations and the selected design. The rocket flew at a
very high, unprecedented altitude. Covering a huge distance
in a brief time, the rocket landed in the target area.
A second ICBM was successfully launched on 7 September 1957, and the USSR
followed this event on 4 October when the first artificial earth satellite
(Sputnik I) was placed into orbit.

At least 16 more launches were attempted

through December 1958, including ICBMs, ESVs, and lunar probes.

Nine were

believed successful, six failed after launch, and one was cancelled.
These activities led to speculation within the U.S. intelligence community
that ICBM production had actually begun in the Soviet Union by 1958.

This was

substantiated to a degree on 14 September 1958, when Khrushchev commented in
Pravda that " ... production of the ICBM has been successfully set up."

And he

followed this with a statement in Pravda on 28 January 1959 that "series production of the ICBM has been successfully organized."
By October 1960, Sigint and aerial photography showed at least three
launch areas were operational at Tyuratam--designated areas A, B, and C by
U.S. authorities for identification purposes.

The launch pad at area A

was the only one noted in use prior to mid-April 1960, when launch area B
was also noted active.

Area C probably began operation in October 1960.
7
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;(on 1 May 1960, th'? Soviets downed Gary Powers' U-2, ending aerial photography
pf the ranges and of,~ther locations in the USSR.)
Association of the S~rategic Rocket Forces (SRF) 1 with Tyuratam was

Expansion and refinement of the Tyuratam complex progressed steadily
· throughout the years.

And its range was subsequently extended to approximately

8,000 nautical miles, through the stationing of Soviet Missile Range Instrumentation Ships at impact areas in the Pacific Ocean.
The Plesetsk Missile and Space Complex (PMSC)
In 1960, the SRF established an ICBM complex at Plesetsk, and by 1961

f ICBM launches from
~----------------------------~~--~~.T~~
Plesetsk to Kamchatka.
noted on this range:

In 1963 and 1965, two 1lllk ICBM test periods were
A.

one during October 1963--when the first SS-7 ICBM was

noted being launched on this range--and another in December 1965.

In the

latter case, two SS-6 and three SS-7 ICBMs were fired from Plesetsk to
Kamchatka, probably mainly for range-instrumentation test purposes.

1

In May 1960, Marshal of the Soviet Unio~ Andrej A. Grechko stated
that the rocket forces had become "the main branch of the armed forces,"
and that the Soviet Government had determined it "should become a separate,
special branch of the armed forces." Labeled e the Strategic Rocket
Forces (SRF), Grechko further stated that it would have "its own command
and organizational structure."
8
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On 17 Marcfi. ,1966, a space event occurred at Plesetsk, inaugurating
the addition

of

this function to the complex.

A year later (in April 1967)

In its first full year ·.of operation as a missile and space complex,
the Plesetsk test range was riot overly active, handling only about 15 per

.

cent of the volume noted at Ty.uratam.

For example, 20 "operations" were

noted on the Plesetsk range in ·~966, compared to 124 at Tyuratarn.

But

activity on the Plesetsk range i~creased sharply thereafter, and in the
next four years (1967-1970),
activity taking place on both

Ples~tsk

.

handled about 40 per cent of the

rang~s •

.

Plesetsk, as noted previously, ·.was established as one of the earliest
of the Soviet ICBM complexes.

SS-7 lCBMs--and probably SS-6 and SS-8

ICBMs.- -were operationally deployed thine.

Also,between 1967 and 1970, SS-6,

....
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SS-7, and SS-8 ICBMs were launched from Plesetsk for troop-training purposes.
In this time period, earth-satellite vehicles (ESVs) were also launched from
'

~lesetsk by SL-3, SL-4, SL-6, SL-7, and SL-8 launch vehicles, 3 including
;payloads for photo-reconnaissance• and Molniya communications satellites.

A

:small number of unidentified satellites were also launched, some of which
:may have been used for radar calibration, while others were probably communica-

,

: tions-related.
In 1969 and 1970, Plesetsk's share of missile firings declined as the
. SS-7 was phased out.

While large numbers of SS-9 and SS-11 ICBMs were fired

: from Tyuratam, neither of these missiles had been launched on the Plesetsk
range.

Conversely, the proportion of ESV launches was increased at Plesetsk

from parity with Tyuratam in 1968 and 1969 to almost double as many launches in
1970.

This increase was due partly to

provided the Soviets with greater flexibility in their photo-reconnaissance ESV
program, and Elint-reconnaissance and navigational satellites were unique to
Plesetsk.

In 1969 and 1970, as a result of the decline in missile firings and

the increase in ESV launches, the latter outnumbered the former at Plesetsk.
Two missile research and development programs--the SS-13 and SS-X-15
ICBMs--were undertaken at Plesetsk, both apparently with limited success.

Only

eight missiles were launched there in the SS-X-15 test and development program.
The SS-13 program, which was moved to Plesetsk from Kapustin Yar in 1966,
continued at a fairly slow rate, including one launch in 1966, ten launches in
1967, nine in 1968, six in 1969, and sixteen in 1970.

The increase in 1970 was

3 "sL" is the U.S. designator for "space launcher."
10
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to a series of firings of a modified SS-13, in addition to apparently

:routine--possibly troop-training--firings of standard SS-13s.

The development

:of these two missiles at Plesetsk, a range with presumably limited facilities

.:compared
.:become a

to Tyuratam, implies that the Soviets expected neither program to
large one.

L-------------------~------------------------------~lcoincided

with tests of a new

naval missile--the SS-N-8.
In summary, the Plesetsk Missile and Space Complex, the existence of which
has never been publicly admitted by the Soviets, was probably set up to relieve
Tyuratam of some of its burden at a time when the SS-7 troop-training program
was expanding rapidly and when Tyruatam could expect heavy SS-9 and SS-11
commitments in the near future.

Troop-training programs involving SS-6, SS-7,

and SS-8 ICBMs; test and development programs of the SS-13 and SS-X-15 missiles;
and launches of ESVs for a variety of purposes characterized activity at the
Plesetsk missile and space complex in these early years.
The Sary Shagan Missile Test Complex (SSMTC)
In 1960, aerial photography corroborated earlier Sigint data indicating
that a missile-related facility was being developed in the Sary Shagan area,
west of Lake Balkhash.

Comint concerning large-scale construction in the Sary

Shagan area was obtained as early as 1956, and probable test firings had been
conducted in 1957, but it was not until 1960 that a rather clear picture of the
activity could be pieced together.
11
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•
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.·'' .
.
LocatE!rl· about
'

'

'

'

'

.

'
' '

the new

seeRET
.

'

sit~

i

'

1,000 nautical miles east of . the Kapustin Yar rangehead,

'{it Sary' s,hagan enconipasseJ a large area of about 8, 400 square

I

miles, with \a I
base, as

wel~

facilities.

e~tensiv~ ...~-----------~----...1and

as

:On

.An airfield was . located at the .
radar .·

the basis of this photographic and Sigint evidence, it

became apparept that the Sary Shagan faGility would serve a major .future
I

.

•

•

.

.•

role in the Sqv~et Union's development· of anti-:-ballistic missile sy-stems .
(ABMs) • . This was confirmed to a degree in mid:-1960 during an "integrated
..

weapons demons~ration" at Sary Shagari.

.

.

.

Follo~ing the dem~nstration, Marshal

Kozakov, First Peputy Commander of Soviet Artillery, remarked that the
Soviet' Union now had rockets which could "hit high speed aircraft and
pilotless offens:Lve devices atgreat altitudes."
Though the c\ctivity at Sary Shagan was not confirmed as being ABM-related
·'

until 1960; special Soviet int;erests in such systems, and in the Sary Shagan
area as well, were seen much sooner.

In 1949, for example, a Soviet named .

Spiridonov, of the', Ministry of Armaments, had held lengthy discussions of such
a system with the Germans at NII 88.

And in 1953, a railroad was completed from

Mointy to Chu, pass'ing through the Sary Shagan area.

Too, the Sary $hagan

area . was closed to foreign visitors in 1953.
First Comint concerning suspect activity at Sary Shagan was .obtained
in August 1956, when\

12
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...
..'.. ..
.. .
....
also ._p.rovided
·the.
first
e;ld.eric:e ·tnat
.
....
. . ..
...

Comint

'

'

an ABM had been launched

against a target ~i~sil~ (probably·a~~S-3) on 24 November'l960~ It also
.
'
..
'
....
r~'vealed the locati~nS. ..oi 'l.~unch points on. th~ Sary Shagan range. One

I

~ was establish~d. n~~r B~]~onur
I

',

\

in 1957,

from·~a!ch

I

the 330-nautical-mile

'\

ss;-2 could be launched·. to 'i_mpact · ·:!-n the Sary Shagan area. · · Ap?ther launch point,
O w a s located near
miles, could be fired

·C~el~~~. fr~·ril~ .~hich SS-3s, with a range. of'639
to i!llpact·.~n
.
. the 5~ry
. Shagan area at a point I....._

nautical

_____

.......

Longer-range missiles (the ·~s-4 wi~h a maxf~um range of 1,050 nautical miles,

R

and the SS-5

I~BM)

also

impac~ed at··~~e f

~fter

launch from Kapustin

Yar.

In July and August 1957, launches also occurred of SS-2s~~----------~~impacting
at Sary Shagan.

As many as eight SS-2s were possibly included in this series.

By this time both the SS-2 and SS-3 were considered to be operational, and these
firings to Sary Shagan were therefore believed to have been conducted for two
main reasons:

(1)

to further test and refine the terminal-flight aspects of
13

I OP ei!CftET UMBRA

EO 3 . 3b ( 3)
PL 86 - 36/50 USC 3605

.e

. •.

----

'

Simili:ir tests were also conductecl dur:_rng October and Novemberl9'o 2;however,
I

no AEM launches were noted during these tests.
On 7 November 1963, the .Soviets pa:r:aded a new missile through Moscow.
Labeled. . an anti-rilissile . missile by the Sovietcommentator,
to Western observers
. .
.

.

/

the missile .(NA.TO nickriame Griffon) looked more like a surface-to-air missile
(SAM) 1 .designed primarily for defense against aerodynamic targets such .as
bombers and

air-to~surface

missiles. The Griffon was big, and it was

believe~
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-tCJha:ve--iou-:-m¥ch<i;~rodynam±c-wing/f±n--surface-to-funet-ien-in-'--t-he-re-1e-,ef a high---

acceleraf:ion ant1.-Itffi weapon; it -was not"C""ompa:r~Ole-t"o-tt-s-U-;S-;-- 11 -c·ountei-p-arl.-,--.

I

\

~

I

On 7 November 1964,

~he

Soviet Union paraded

,

an~ther

new. mi~sile through

the .streets of. Mosco~. This' missile, named . Galosh by NATO, was also. called an
.

'

A:BM by the Soviet ·comment a to\~ Although enclosed in a metal canister, the Galosh
was estimated to be about 58: ~eet in length and about 6 feet in diameter. Also·,
the aft end of the canister

was·~

\

not covere.d , and it could be· seen that the

.

booster stage had four probable solid-propellant motors; and that · .f old-out fins
.•

were attached to :the motor casingsl presumably for. attittide stabilization guring

..

-

..

the boost :ghase of fl:lght. BeY.:ond that, there was a great deal
-

-

.

of~eculation

4The u.s. s:ru:int ABM was designed as a high-acceleration
missile to intercept.
I
ballistic missiles at low altitudes and short ranges from the defended area.
:;;~;

S~rtan

The u.s. counterpart to the Galosh is the
..

.

ABM, designed to engage

.

and destroy ~ffensive ballsitic Missiles at long ranges--several hundred miles-....

f~0in..-the-de-tend-ed-a-P.ea.--T-he-0v.eP-a-ll--Y.£.-A-IM-sy-s-tem-,-howev.e:P..,_;ks-~ui!-I!entJ.y--:i.n---

.

moth balls, following a short period of operation.

-
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III.

Soviet Land-Based Ballistic Missiles

As noted previously, the Soviet Union inherited impressive missile

technology developed by the Gennans before arrl during the war.

In this

field the GenTians had no equal by 1945, and the USSR took full advantage
of everything available-scientists, technology, and hardware.
Initially, they employed Gennan techniques and missiles, later
developing follow-on systems of their own.

The V-2 in particular was

extensively sb.rlied, tested, m::x:lified, and anulated in the years imre:iiately
after the war, and the early Soviet ballistic missiles distinctly
resenbled this weap::>n.
Other GenTian missile-related systems were also documented and tested
after the war.

SUch systems, and related subsysterns of many types, were

carefully studied in attanpts to isolate the ones showing pranise for the
future, and to weed out those that had been rendered obsolete by advances
in technology.

In addition to surface-to-surface ballistic and cruise

missiles, the Soviets spent vast anounts of time arrl resources in laying
foundations for future develo:pnents in the broad spectrum of missile
and space technology.
Beginning with the early tests of the V-2 at ·

Kapustin Yar in 1947,

the Soviet Union corrlucted subsequent tests at this and other missile

ranges of a wide variety of such systems.

By the early 1960s they had

developed at least 10 land-based surface-to-surface ballistic missile
fYlRf!:.fVI..,. 1
1
systems. Included were SRBMs, ~ IRBMs, and ICBMs, with ranges from

"

1

short-Range Ballistic Missiles (SRBMs) - up to 600 nautical mile ranges.
Ballistic Missiles (MRBMs) - about 600 to 1,500 nautical miles.
Intennediate-Range Ballistic Missiles (IRBMs) - about 1,500 to 3,000 nautical
miles.
Intercontinental-Range Ballistic Missiles (ICBMs) - about 3,000 to 8,000

Medi~Range

ti9F9R~Iutical miles.

I OP
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7 5 to 6, 500 nautical miles, giving the Soviets a weapon mix that oould

threaten a variety of targets

~rld-wide.

A suhnarine-launcha:l ballistic

missile (SLBM) with a range of 300 nautical miles was also operational by
1960.

Also, by this tine they had launched into orbit earth satellites,

and they had successfully conducted lunar probes.

In 1960, the USSR

conducted its first planetary probe, and on 12 April 1961 Yuri Gagarin
became the first man in space aboard Vostok I.

Thus, by 1961 the Soviet

Union was well on its way toward achieving its goal-the developnent of a
m::rlern and versatile missile and space effort.

7' (Scunner)

ss-

The SS-la short-range ballistic missile was, essentially, an elongated

version of the German v--2.

Early

u.s.

intelligence repJrts, for example,

referred to it as "the Soviet V-2 •.. " and, because of its extended length,
the Germans called it the "flying chimney."

The missile is considered

to be obsolete, and has been deleted fran the Soviet Missile inventory.
Korblev, while in Germany in 1946, directed a project that produced
several of these elongated V-2s.

They were later sent to NII 88, and

were repJrtedly first tested at Kapustin Yar in 1949.

The extended

length of the Soviet version was apparently mainly for the purpose of
in:!reasing the range of the Gennan V-2, and during the .t ests in 1949
the Germans estimated that a range of

11

about 350 nautical miles 11 had been

attained.2
2'I'owa.ID. the end of the initial Soviet tests of the Gennan V-2 in 1947,
the few Gennans at Kapustin Yar were assigned elsewhere. Consequently, their
estimates of the acccmplishments of these early tests of the SS-la (and of
other early Soviet missiles tested at Kapustin Yar) did not result from personal observation or involvement. As a result, ranges attrib.lted by the
Gennans to these early tests of the SS-la are not considered to be overly
reliable, and a maximum range of atout 170 nautical miles was believed to be
the true capability of the missile.

TOP iii*CRET UMBR\\
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Paralleling Soviet work on the SS-la was the German R-10 project,

which also had as its rrain purpose the refinement of the V-2, anong other
things extending its range to 500 nautical miles.

As noterl earlier,

however, the R-10 project did not itself prcxiuce an operational missile.
r.bdifications to the German V-2 that were incorporated into the SS-la
yieldai an increase in fuel capacity (from 8,400 to 8,820 pourrls), in
oxidizer capacity (fran 10,800 to 11,025 pounds), and in thrust (fran
55,300 to 57,600 pounds).
Like the V-2 the SS-la was a single-stage missile with a nonseparating
nosecone, the nosecone weighing a}:x)ut 2,200 pounds.
oxidizer and storable fueJ".

It usai a cryogenic

Missile control was maintainai by jet vanes

and rcovable aerodynamically configurai control surfaces on the fins.

carrying a 1, 720 potmd high-explosive warhead with a circular error
3
probability (CEP) of a}:x)ut 1.5 nautical miles, the SS-la was rocrl transportable and designed for tactical applications.
The single liquid bipropellant main engine of the SS-la, as noted

previously, developed a}:x)ut 57,600 pounds of thrust.

Gross weight of the

missile was a}:x)ut 30,000 potmds with an over-all length estinated at
48.8 feet (c:xJITpared to the 46-foot length of the V-2).

Maximum dianeter

was assesserl at 5.4 feet (excluding the fins).

The transportable launch facility of the SS-la was similar to that
used for the German V- 2.

The launch platfonn consistai of a ring-type

frame to support the missile and a flarre deflector below the ring.

The

launch platfonn was probably placed on a concrete pad at the launch site.

3
Circular error probability is the radius of a circle, centered on the
intended target, within which 50 percent of the missile warheads are expected
to fall.

I
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During its developrental pericd, the SS-la
a canint report concluding at that t:i.Ire
's an advanced version of the Gennan V-2 missile ..• "

The SS-la

was probably not operationally deploye:J in significant ntmlbers, and, as

noted previously, it is considered to be obsolete and deleted from the
Soviet missile inventory.
ss-1i (~d A)
I

Design of the short-range, Irobile, tactical SS-lb began in the early
1950s, and by 1957 the missile was believed to have been operationally
deployed in limited numbers.

Errploying a design utilizing the basic

Wasser fall storable propellant engine, the single-stage SS-lb probably
was developed to replace the SS-la.

The SS-lb, in tw:n, is believed to

have been largely replaced by the SS-lc.
'IWo types of nonseparating nosecones are employed by the SS-lb.

One,

a high-explosive/chemical-warfare version, pennits a range of about 160
4
nautical miles.
The other, a nuclear version, restricts the range to
about 85 nautical miles.

Nosecone weight of the 85-nautical mile version

is 2,850 pounds, and nosecone weight of the 160-nautical mile variant is
1, 54 5 pourrls.
CNer-all length of the SS-lb is 34. 5 feet, with a diameter of 5. 9
feet including the fins, and 2. 9 feet excluding the fins.

Gross weight

of the 85-nautical mile version is 13,000 pour:rls; gross weight of the

4
Ranges shown for missiles in this history reflect "non-rotatingearth" distances. Thus, because of the earth's rotation, actual (rotatingearth) ranges for missiles launched toward the east will be greater than
their non-rotating earth ranges; the opposite WJUld be the case for missiles
firm toward the west. To convert distances fran non-rotating-earth to
rotating-earth, the latitude of the launch point, the launch azinuth, and the
non-rotating-earth range must be known. Conversion charts are available for
these prn:poses.
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160-nautical mile version is 11,700 pourrls.

Booster engine thrust is
EO 3 . 3b (3)
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assessed at 16, 800 pounds.

..
..
fixed-position engine using a liquid bipropellant pressure-fed syst~.
..
..
Guidance is inertial, with normovable aercdynamically oonfigured fin~:
.
.
The missiles' prop.ll.sion system consists of a single chamber,

serving as stabilizers in the denser abrosphere.

With~ nuclear yiei~

.

:

.

.

~

.

'

estimated between .01 and .04 :rregaton, CEP is believed.' to be • 7 naut1.cal
mile at two-thirds maxim.nn range.

.
.
.. .
..
(TEL) derived fran the Stalin-class tank. Over-all Weight
of ~ TEi.
.
is about 41 tons, with a cruising speed of about 25 niiles
. an hour and:.a .
The missile is transported by a tracked transpoiter-erector-lauilcher

.

nmcimurn cruising range (with external tanks) of a.bc>Ut 187 nautical mlles.:

.
I

,

.
I

I

First Canint pertaining to the SS-lb becarre aYa.ilable in May 19$4,
'When references were seen
On

.the basis of this c<imint'
.

~--~~~--~~~~~·~
it was concluded at the
_ ti.Ire that the I.._____.Jis

of Soviet o~igin

or a second generation missile probably interrled to replace

the~.l_ _ ___.

In lq_56, first intercepts were obtained of telerretry associated

with the SS-lb program, and between 1956 and 1959 at least 15 such
intercepts were obtained.

Also, on 7 November 1957 the missile was

paraded publicly for the first ti.Ire in fuscaw, revealing additional
data concerning its design, capabilities, and intended operations.
ss-1i (Scud B)

I
The SS-lc, a short-range tactical missile, was first seen in a Moscow

parade on 7 November 1961.

It was probably operational at that tine,

and it is deploye:l tcxiay in the Soviet Union and the satellite nations.

TOP 66CR&:T UMBRA
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Designed as a highly rrobile missile system, the SS-lc represents
significant refinerents over the SS-lb.

The range of the nuclear--anred

SS-lc, for example, has been extended to arout 150 nautical miles, canpared to the approximate 85-nautical mile range of the nuclear:...anred
version of the SS-lb.

In addition to a tracked TEL, a wheeled TEL is

available to the SS-lc, providing greater nobility, higher speeds (an
increase of arout fiVe miles an hour), less maintenance, and a selfloading capability.

The SS-lc is also al:xJut three feet longer than the

SS-lb, though their diarreters are ·the sane.

Gross weight is assessed

at 13, 000 potmds, the sa.rre as that of the nuclear-a.nred SS-lb, l:ut
thrust of the SS-lc has been increased to al:x:>ut 20, 200 pourrls.
As was the case with the SS-lb, tw:J types of payloads are available

for the missile; one is a nuclear version, the other a high-explosive/
chemical-warfare type.

Maxinrum range of both versions is the sarre--

about 150 nautical miles.

The single-stage SS-lc anploys a nonseparating

nosecone, with a CEP estlinated a .5 nautical mile at tw:J-thi.I:ds maximum
range, and a nuclear warhead yielding .01 to .10 rregaton.
Inertial guidance 5 is used for the SS-lc, with four jet vanes errployed
to assist · in controlling the missile in flight.

As was also the case

with the SS-lb, the SS-lc uses aerodyninnically configured nonrrovable fins
to serve as stabilizers in the denser atm::>sphere.

The missile's thrust

is generated by a liquid bipropellant tur:OO:p..mp-fed system.

5

As

defined by the Soviets in 1955 in their unclassified publication

Red Star, inertial guidance is "accanplished by an apparatus, installed · in

the missile itself, the flight program of which is preset before launching."

TOP
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· The SS-lc also reflects technology and design of the German wartirre
missiles, particularly the Wasserfall 6 and V-2.

The engines of the SS-lb

and SS-lc are believErl to be virtually the same, both evolving fran that

used by the Wasserfall.

'nl.e guidance systems of these ~ missiles are

probably similar to that designed for the V-2.

The vanes, as well as

steering rrntors for the vanes, are also similar to those usErl on the v- 2.
Hilitary deployrrent of the SS-lc, and of the SS-lb as well, is
believed to center around a brigade with nine missiles assigned to it.
Each brigade is further dividErl into three battalions, with three

missiles assigned to each battalion.

Each brigade is believed to be

deployed in a 30- by 50-kilorreter rectangular area, located no closer
than about 30 kilareters from the forward edge of the battle area.
The missile brigades are believed to be surordinate to army or higher

headquarters.
First indications of research and development of the SS-lc were
L -_ _ _ _ _ _ _ _ _ _

_.lin December 1959,

and, as noted previously,

the SS-lc ~s believed to have been operational by 1961.

By 1963, it was

seen repla~ing sare of the SS-lb missiles in the USSR and Warsaw Pact
countries, ~ today it is believed to have largely replaced the SS-lb.
SS-2 (Siblmg)
The de~ign of the ss-2 was basically patterned after the V-2,
t:.hJugh ~t longer.

W:lrk on the design of this missile was begun

after the ~ in Germany urrler the direction of Korolev.

Because of

his persona.J! involvement in the development of this missile, it was
'
6As noted
previously, the Wasserfall, a surface-to-air anti-aircraft
missile, was: essentially a scaled-down version of the V-2. Also called
the C-2 by the Gennans, the Wasserfall was al::x:mt 26 feet in length
(canparErl
the 46-foot length of the V-2) •

to;

EO 3.3b(3)
PL 86 - 36/50 USC 3605

TOP
SECRET
UMBRA
.
.
1
.

EO 3 . 3b(3)
PL 86 - 36/50 USC 3605
,•

'

referred to ~ the Korolev rocket for identification purposes within the
U.S. intelli~~ce ccmmmity in its early developrental period.

Prototypes

'

of the missi~e ~e sent to the Soviet Union between 1946 and 1947, along
with V-2s and other war booty.
'

First Soviet tests of the SS-2 reportedly

'

~ed at ~pus~ Yar in late-1949, though "unsuccessfully," arrl
'

small-scale mtiitarY.. training with .the missile had begun by 1954.

.

.

But it was noti until '1957 and 1958 that extensive military-training exercises were noted in regard to this missile.

The ss-2 is considered to be

obsolete today~

.

'IWo versions of the '·missile evolved.
'

The first, called the Korolev I,

was similar to :the V-2, ~pt that it was about 10 feet longer.

The

other version, t:he Korolev ti, was about two feet longer than the

.

'

Korolev I.
system."

It

~s

also believed to incorp::>rate an "improved guidance

other :than in these 'areas, the two versions of the rocket

.

were "essentiall:Y identical. "

I

·~-----------------------,

I
Aerial photcigraphy of the Kapustin Yar rangehead in December 1959
provided sene data concerning the SS-2's diirensions and supporting systems.
Its maxirmlm length was determined to be about 57.7 feet, with a maximum
'

diarreter of about :5.4 feet (excluding the fins).

Also, liquid oxygen

.

trailers, of the tyPe fonnerly associatErl with the German V-2, were seen
grouped around the: missile.

Ground rrobile support equiprent, also of

'

Gentan W:>rld

war ·I! design, was seen in the area, indicating that the

rocket was designed for a rrobile tactical capability.

The missile was

'

locaterl at the D o f the Kapustin Yar rangehead, at that t:i.Ire con-
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\aining two

se~at~· la~::~

faciiities,..._ _ _ _ _ _ _ _ ___. Area

c::Jwas still under construction, -~~ at least two la'l.lll::h sites were

..

.

evolving, spa.ced about 800 feet apart.

~::::::::~

three launch sites,

spaced approximately 2, 000 feet apart.
The short-range SS-2 was capable of carrying a 3,300 pound separating
7
.
reentry vehicle (with a warhead weighing 2,200 pounds) to a range of
al::x:>ut 330 nautical miles.

The original reentry vehicle was believed

to have been designed for a high-explosive charge, although a nuclear
capability was also believed to have been available to the missile.

The

SS-2 was road transportable, and when first paraded publicly in May 1962,
it was seen rrountErl on a m:rlified version of the V-2 transporter/erector
(the Meille:rwagen) •

The

ss- 2

launcher was believed to have been supported

on concrete pads and located at presurveyed sites.
Although basically an "upgTadErl" version of the V-2, the extendErl
length of the
rrore fuelr

ss-2,

an:i internal rrodifications, pennitted it to carry

The engine was also m::xiifiErl over that of the

v-2,

increasing

engine-chamber pressure · and yielding a booster thrust of about 81,500
pounds.

Over-all weight of the missile was assessErl at 44,750 pounds.

Alcohol and liquid oxygen were probably used to fuel the missile.

Missile

control was maintained by jet vanes and rrovable control surfaces on the
aerodynamically configurErl fins.

Reentry vehicle separation was probably

aocanplishErl by explosive bolts with the reentry
fran the lxx>ster by mechanical springs.

J.-

v~cle

pushed away

CEP was estimatErl at about one

nautical mile.
7The reentry vehicle is that part of the missile des~ to reenter
.
the earth's at:m::>sphere in its final stages of flight. IncludErl are the
weights of the warhead, the weights of necessary shielding and structure,
and of other required CCillpJnents. The warhead is that part of the reentry
vehicle containing an explosive, chemical, nuclear or other such device.
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the Kapustit. Yar

.<!une 1959, tests of another missile were noterl on

"'..,'

..

"''"''"'"

j

....

·t~ge; . 9Ver1aw.ing

I ;~ .·.' ·~.. .- :. . ..

the ss-2.

I

'

'

I

&"-"

to a degree the test perio1. of

.ki~sely. r~_laterl to the ss-2 in

'

perfonranc~ ~an<f·..~iiit-~es.

.._l_ _ _

..o....::---------------.....~

i~ ~s ~otoo'-pe~g-,launched in ~Ubseguent tests to distances of

missile,

8S~ and···.3~d·. ~tic~f· ]tliles.

alx>ut 30,

fl~~htJ. a::d burn times at the

Its

longer distance wer~ vb:ttally -!-Jle. .saroo as that of the Kocolev II.
that tirre,
was being

~~S. ~.. inte,ll:i:~ r~fo~S speculated that ~·ornissile
~eV,eloped '~as
~le
. .
. rocket to be launched fran
. a ··aoo~nautical

.

sul:Inarines .:" :
I

The

At

D

I

.

\

.

\

'

pr~arn· ·~s dividerl · -.tnto
.missile-~~st
. t\\Q
'
'
'
fran
. 27 Jun~ to 1 qcto~. 1959; the Se.cond
.

phases.

The

'

first lasterl

fran 24 December

1959 to 25 F~:ruary 1960. ·.. Ele~·.laun~h.es were noted'during the first
I

series; five

\

~

the

second~·..

\

\

\

l

F:s.siles also

occurred on 2~ July 1959 and. 3 Februan 1960 I when they

.

launcherl

verti~ally

.

.

or launchro to

th~·.very
.

were ·~ither
.

short distances not€Q above.

.

..._------~--------------------~~ur~..these
early tests, il)iicating, according to a U:.? . Army report, "an :improved'.

.

.

rrodel of thec:Jor an experimental reentr1.. vehicle."

(Apparently the

0

becarre the R-13 when it was actually produced'..and deployed--the u.s.

designator for the R-13 is the SS-N-4).

The O t e s t program probably

terminated in February 1960; apparently the Soviets believed the rocket
had been developed to the point where further testing and refinerrent could
8The Soviets give their missiles an "R-series" designator when they
reach operational status. These designators, however, are not to be confused
with the R-10 thi:ough R-15 projects discussed earlier in this history, which
were separate and distince norrenclatures used in the early years of Gennan
involvem:mt in the Soviet missile program. As noted previously, none of these
earlier "R-series" missiles in which the Genrans were involved were actually
produced or deployed by the Soviets.

·T OP SEC~f:!T. UMBRA

be cx:mducted fran sul:m3.rines "sirilultanE:busly with _the checkout of latJ?Ch
equiJ:IIellt • II
By the end of February 1961, at ·least 200. lal.mches of the ss~2

had been conducted
by '!;he $0viets-, rri::>st on
the Kapustin Yar ,range •
. .
.
.
.

Twenty-eight SS-2s \\ere also observed . being fired on the sary· ~J:lagan
.

range.

..

'

.

Arrl1 as noted previously,· the SS-2 is no longe.r an operational

·.

·missile.
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SS-3 (Shyster)
The ss-3 was still anOther Soviet missile ~tterned tO . a GQnsiderable
.
in
1955,_
·it
was
plagued
with
problems
degree after the V-2. First tested
.
,
.
.

.

.

alrrost fran the start, and by 1962 was no'longer
:t>elieved to be operationally
.
.
deployed.

.

First canint COnCerning this. nussile

1955~

June

becarre
available in. 1954,
.

and

9

By 1956 it had achieved initial operational capability ;

production had also probably begun by that year.
The maxirrn.lm range of :the ss-3 :was 630 nautical iniles; and it was
.

.

. designed for a 3, 300-J:X)und reentry vehicle . (with a warhead wel.ghing .
2,200 pounds).

The circular error probability was believed to be one

nautical mile, the .sam= as that of the SS-2.
rren~,

'Were also ."transportable."

It, airl associated equip-

But the system had major drawbacks.

Up

to five··,·hours were required tp prepare it for launch, and a concrete pad

was necessary, making it a J:X)Or candidate as a nobile weap:ms system. .

9Initial operational capability (I~) equates to the tine the first
operaticmal uriit is believed to . have been trained and equipped with mis$iles .
and the necessary. launch facilities.
.
.

.
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In addition to its role as a m:rliurn-range missile, the SS-3 was

:usoo

by the SOviets in a variety of other areas.

It was use:l in

'

:vertical larmches for research and develo};IIEllt of space-relate:l
'

: efforts, and it was use:l in ABM tests on the Sary Shagan range.

;no

Although

longer deploye:l operationally by 1962, it continued to be used well

; into that year,
: exercises .

am

possibly

as late as 1965, mainly in military-training

Al~ after 1961 launches of SS-3s were associated with a n D

._I _ _ _ _ _ _ _ _ _ _ _ ___./

making identification of the missile

difficult thereafter.
'lhe SS-3 was approximately 68 feet in length, about 10 feet longer
than the ss-2; its diameter also slightly exceeded that of the ss-2.

over-all weight of the ss-3 was about 65,000 pounds,

am

was capable of generating about 100,000 poun::ls of thrust.

its booster engine
It used liquid

oxygen and alcohol as fuel, as was probably also the case With the SS-2.
Fuel capacity of the SS-3, however, was assesse:l at 60 percent greater than
that of the SS-2.

Whereas the SS-2 was labeled a tactical missile, the

SS-3 was probably designe:l mainly for a strategic role.

Earlier versions

probably carried a high-explosive warhead, but operational versions
were nuclear-anned.
Initially employing a radio-inertial guidance system, the SS-3 was
assisted early in flight by radio, the transmitter located 11- to 16-nautical miles to the rear of the launch site
the intended launch azimuth.

am

sighted on a line with

('Ihi.s technique was also employed with early

versions of the SS-2 and of other early Soviet missiles as well.)

As

nnre reliable inertial canponents becarre available, an autonarous
inertial guidance system possibly becarre available for the missile.

The

ss-3 was controlled in flight by aercdynarnically configured fins and by

TOP &ECRt&T UMiJR.Ar
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jet vanes.

.

.

Reflecti~

of German teclmology were also seen in this system.

Parts of the laUnch platfonn were similar to those used for the V-2,

aDd engine

shutd~

techniques employed by this missile-and by the

SS-la, SS-2, arrl SS~-were first used in the Gennan V-2.
technique pennitted a

·~eduction

the missile continuing

This

in thrust prior to engine burnout,

at this rerlucerl capacity until the desired speed

and trajectory had been obtained, at which time canplete engine shutdown

occurrerl.

Aerial photograpn}_' also showed that design of the exhaust seg-

rrent of the SS-3 was similar

.

b;>

that of the V-2.

Between June 1955 arrl April 1959, at least 68 SS-3s had been

launcherl by the Soviets to accanplish a variety of missions.

Thirty-

tw::> rcore were seen being launched between 1959 and 1962 on the Sary
Shagan range, sare as target vehicles for the evolving ABM effort.
In the latter case, ranges of about 525 nautical miles were achieved.

Although no longer operational after 1962, the SS-3, as noted
previously, was still being launcherl after that date, incluiing vertical
firings at the Karustin Yar test range.

Its early obsolescence as an

operational missile was probably mainly the .result of the successful
developnent of the SS-4, and because of shortcanings of the over-all
missile system itself.
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SS-4 (Sarrlal)

··.·.·.·.·...

.l. . ______r============l~in-·-1.-·ts-developnental stages,
the SS-4 MRBM

wa5 I

Iof Kap.1stin Yar in

mid-1957, and again in December 1959 . .. First launched in June 1957,
the ss-4 was shown .publicly for the ~, ffrst tiire in a parade in Novanber
1960.

Several distinct stages were ·note:l .in regard ' to the developrent

·of this missile; the first,. in ·l957, .was of ."feasibility tests"; the last,
in 1960, involvai. its use iii .military..:..training exercises. · In

be~,

tv.u . pericds of. research and develo:pnent were . noted.

~s .a .single-stage .raissUe capable of delivering a

The . SS-4

3, 300-poUnd reentry . vehicle · to a

lnax.inruin range of about 1, 050 nautical '

weighing · alx>ut ·87,200 pounds, . it: is slightly over 74 feet in

miles.

length,. with a

d~ter

at its base of .5. 4 feet excluding the fins, and

10 feet with the fins. · Booster thrust :is assessed at. 135,200 pourids.
CEP is believed t.O be al:x>ut 1.25 nautical miles, with a nuclear yield of
• 5 to 2

~regatons.

Like its predecessors, the SS-4 employs sane of the older V-2
techniques.

Its>.liquid · bipropellant · turbo-pump-fed systen, for

~le,

employs a ·O..u-phase cutoff sequence similar to that userl ·in the Gennan

v-.2.

Also, thrust m:xlulation is used · by the fixed-position . engine to

control velocity, . and it also appears · that ·the gas generator is

simil~

to that used on the V-2.
Preliminary design of the missile was probably begun by the Soviets
in late 1952., and, as noted ·previously, ·i t subsequently evolved through
a number of .distinct· developrnental phases . . The first began on 22 June
1957 and ended on 29 August of that year.

These "feasibility" tests

were of .the over-all. missile systen, -including guidance, and rffi.:ssiles

EO 3. 3b (3)
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.

''

j ~e larmcht;U to impact areas 950- and 1,050-na.utical miles distant. ·

..

.

.

:: . Following catlpletion of..·these early · tests, a · lW.l .• of nine rocmths

,•
,.'

:: cx::currerl, appajrently
to penn,it
an
evaluation of. the results and to
'
.
.
.

,•
,•

'

·,•

make necessary IT¢ifications.

..

The second pl'lase of... the develo:r;mantal program . began . on , 27 May 1958.

Missiles

~e

firect to 450-, 950-, and 1,050.,.nautical mile distances.

~------------------------------------~

associated with these tests,

during which pericd ·13 missiles · were 110ted, being launcherl.
The third test arrl developrent

~

phas~ . !Je,9an

in late-1958.

, .indicating the missile

~---------------------------------had eyolverl. into an .. advancerl research .and .'d evelopnent phase. n
II

.

(A

, · ·limiterl operational· capability . was also .possibly achieved by•this tine.)
These tests were characterized by a . relatively ·high number of failures,
5 of 23 failing between July 1959 ·and- February 19.6 0.
only three

~e

By comparison,

knCMn to have failerl .in the earlier test pericds.

Many

other "operations" were cance11a:l previous ·to larmch. \

I·

Also; a number of · the - missiles ·(at

L------------------------least eight)
fired · to 650-nautical , mile impact areas, indicating
~e

· that .this w:>uld possibly. be ·the SS-4' s mini.mum range.

S1
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These missiles were launclied ~ in less

other,

a~ently with no associata:II.__ _ _ __.

than three hours of each

'

Milita;ry training for operational. deployment probably began in
'
'

earnest wittl a launch on 26 July 196@, and the first probable launch of
'
'

a deployed ps-4 took place on the Tyuratam range on 4 November 1960.
'
'

By 196:1, at least 150 of these missiles had been launched for a

·variety of purposes, ·. including tests of the
'

Shagan ran~.

.

APM program on the . Sai:y

The SS-4 figui-e:l praninently in the · Cuban Missile Crisis
.

'

of 1962, anp. it remains an operational missile tOO.ay, deployed in the
'

peripheral · preas of the USSR.

Also, since 1966 the SS-4 has been used

'

extensivelY, as a carrier vehicle for a variety of ballistic missile test
efforts.
'

SS-5 (Skean2
'

The

'

ss~s

is an int.ei:Ire::liate-range missile that also inherited sare

of the tec~ques developerl by the .Gennans in Vbrld War II.

Its design

and capabil~ties additionally reflect \-X)rk done by the Gernans after

the war, ~ in particular .in regard to their involvement in the R-14
Project. in the
late 1940s and early 1950s.
'
~~='

uring its developrental period, · the SS-5 was first noted

lOkcording to an article in the 16 October 1965 issue of The Manchester
Guardian, Nedelin, · arrl 300 others, were killed in the fall of 1960 when a
missile exploded on its launch pad. .Quoting as its ·source the "secret
reports" of Oleg V. Penkovsky, a Soviet citizen sentenced to death in 1963
· for ·spYing for the West, The Guardian noted that the CXJI.lrttdown for the
missile--described as one Wlth "a nuclear propellant"--went srooothly, but
the "new missile failerl tO leave the ground:" After waiting 20 minutes,
the observers left the shelters, at which tiire the missile explcrled. The
Soviets pililicly attributed Nedelin' s death to "an air accident."
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being testeq on the Kapustin Yar range in June 1960.
achieved

~tial

.

-

It probably

operational capability in .1961, and the missile was

shown p.lbliyly for the first tirre in a parade in MoSCXJW on 7 Noyernber
1964.

. remains an operational missile tcrlay .
.
Although the missile probably did not achieve operational capability
~- ~S-5

.

until 1961,; reflections of its developrent were seen earlier.

System

design was ~robably begun in 1953, as a follow-on project to the R-14.
Aerial pho~aphy of the Kapustin Yar rangehead in the late 1950s also
showed rel~ted developrents, when it revealed a carplex with three
launch are~.

The center launch area was still under construction, but

enough had;been completed to show its orientation toward the 2,000-nautical-mile; ·irrpact area near Krasnoyarsk, making it a likely candidate for
testingDmissiles.

Also, Khrushchev, in May 1960, allu:ied to the

imninency of a SOviet IRBM, arrl it had been speculated by U.S. intelligence

analysts that such a missile would evolve from the R-14 Project.
The single-stage SS-5 is capable of delivering a 3,500-p::>und reentry
vehicle to a maximum range of about 2, 200 nautical miles.

···· ...

Its over-all

length is 79 feet, with a diameter of eight feet (excluding the fins} .
weighing about 216,000 pounds, its booster engine is capable of developing
360,000 p::>unds of thrust.

The propulsion segment of this liquid-fueled

rocket consists of four thrust chambers arrl

~

consisting of a turbine, fuel pump, and oxidizer
Two

turbopump units, each
ptm1p.

reentry vehicles are associated with the missile; one, designated

the Mcrl 1, is 9. 3 feet in length, the other, the Mod 2, is 7 . 5 feet
long.

CEP is estimated to be about one-half nautical mile, and warhead

yield of both the M:rls 1 and 2 is assessed at 1. 5 to 5 megatons.

Inertial

guidance is e:rployed for the SS-5, and velocity oontrol is maintained by

·1UP

Si!C~I!T

UMI!ftA
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bgine throttling.
!
·~ .

~ttitude corl~ol.
:

I

:

I

II

I
•

A technique successfully userl for this missile

',

~ined td
:
:

Jet vanes on the exhaust nozzles are used for

l!eentcy vehicle separation. Solid-fueled retrorockets
I

I

I

I

1

1were anployeCl i;b accorrplish separation of the reentry vehicle.
'

'

During ~ts'·. ~eveloprv:mtal period, fran June 1960 to April 1963,

.
i, nautical mil~.
. ··.The
. first two launches of the SS-5--on 6 and 25 June 1960were to the l,050··.riautical
mile distance. The first full-range launch
.
.
occurred on ~ Auci?t·. 1960, impacting in the vicinity of Krasnoyarsk, a
..
distance, as hoted ·p~viously, of about 2, 000 nautical miles. These
..
the missile Wa.s
. ··,launched to distances of 1,050, 2,000, and 2,500

'

three launches were '·, m:)pitored

.

to 2,500 nautical

.

. .
-pccurred on 26
.

mil~

The extended-range launches

and 29 November 1960, both

of which were :successful:. Two additional extended-range tests were
· also noted on :14 July and '5 August 1965.

The missile larmched in

· August, howeve,'r, failed'. to 'reach the intended impact area because of/

I

It fell short after reaching a dis-

~----------~------------~
tance of about: 1, 880 nautical 'miles.

. .

:========:==========~~sso6,iated with these initial .SS-5 events
were very limited in 1960. I

___ I

_. Also, the ernployrrent of al ·..

lot

the ss-5

was first noted on 20 August 1960. \

I

I
-

was no longer used · for SS-5s

foll~ing

a launch on 4 October 1965.
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Though not yet operational in early 1961, sufficient

had becx:Ine available by that tirre to discei:J?. sane aspects of its
interrlErl usage.

On the basis of a~ial photography of its launch pad

. '

'

at Kapustin Yar, for example, it was detenninErl that a degree .of nobility: ·

was designEd into the missile, making it "road ·trans:p::>rtable."
indication of

this

'

One
I

•·

•'

I

capability was the. sparseness of permanent construction
'

near the SS-5 lapnch pad at Kapustin .Yar.

Another indication was the

.'

pad itself, which was flat and hard-surfaced with no apparent provisions ·
for venting rocket exhaust gases.

On .the

' .

ba.sis of these observations'

it was estinatErl at the tine .t hat the rocket could be trans:p::>rtErl · and
that launch facilities would be of the soft variety--that is, above
ground.

.

'

'lhe rocket, h:Mever, is believEd to be deployerl at both soft

and hard sites (silos).
Probable user trials for the .ss-5 were -f irst held in 1962, 1

"----------------------.....11 the . first

lasted frc;m
February 1963 to January 1967 , the secorrl fran March 1967 to April 1969 ~

and the third fran June 1969 through at . least June 1970.
'lhe first launch of

~

SS-5 from a deployed site .p robably occurred

. on 22 C:Ctober 1963 on the Kapustin Yar range.

This launcn <X)incided

with the first launch of a deployed SS-7 ICBM by the SRF on the
Plesetsk range, impacting .on the Kamchatka Peninsula.

Aiso, launches

of the SS-5 occurred nost frequently during its system-developnent period.
During this pericrl, of al.tost three years duration, at least 63 missiles

TOP s&CRE'T tJ.M DRA
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,,

were launched.

A sharp decline was noted between June 1963 and August

1966, when only 27 missiles were noted being launched.
The ss-5 (and the SS-4 · as well) figured praninently in the Cuban
Missile Crisis of 1962.

Although no SS-5s were actually photographed in

CUba, site preparations for them revealed a number of aspects concerning

their intended deployment and operation.
Two sites were chosen by the Soviets for initial deployment of the

SS-Ss in Cuba.

One was located in the extreme western part of the island,

the other was p::>sitioned near the .center of the country.

Both locations

were · within eight miles of seaports, apparently because of the difficulty
of transp::>rting this large missile and its supp::>rting systems any
considerable distance.

Each SS-5 battalion in Cuba consisted of two

launch pads and a control building.

Also, special arch-roofed buildings

were seen under construction to house the nosecones.
SS-6

(Sa~)

First launched on the Tyuratam range on 21 August 1957, the SS-6 gave
the Soviets their initial ICFM capability.

in space operations.

It also enabled them to pioneer

The missile is considered to be obsolete today as

an ICBM, although it continues to be used as a booster for various
space-related operations.
A large missile, the SS-6 is capable of developing nearly a million
pounds of thrust, with a gross weight of about 558,000 rx>unds.

It is

about 102 feet in length over-all, with a maximum range of about 6,500
·nautieal miles.

Called a "one and one-half stage rocket," the SS-6

uses parallel staging of its booster engines which were jettisoned during
flight. In this configuration, the first stage consists of four booster

1OP SECRET UMBR.I.t
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engines (each 8.8 feet in diameter) and one sustainer engine, all of which
I

o

I

0

are ignited simultaneously.

In addition, the missile has four liquid

I

:Vernier/controi chambers on the sustainer engine and two on each of the
~ster

.

engines·,

Differential throttling of the l::x:;oster engines provides

.:initial attitud~·. control.

~

:a at Kaliningrad,
.
.:the missile was first
. deployed operationally in early 1960 at soft sites
:in
the USSR, with a. reentry vehicle weighing about 15,000 pounds and a
.
..
...::range believed to be'..less than 5, 000 nautical miles. Later, a lighter
..::reentry vehicle had Oeen
.. tested, and this version was probably fitted
::to
. deployed missiles t9 give than a range in excess of 6,000 nautical
Designed ani'. manufactured at NII 88 and Factory

~

.

::miles.
Although the first 'taunch of an SS-6 occurred on 21 August 1957,

was a prelude

to

the imn:i.nency of such an event.

Fran

: 15 May through 19 August 19'57 in particular/

___

....._

__.\ culminating in the'·.. first lamch on 21 August. A second

SS-6 was successfully launched··. on 7 September 1957, these first two
latmChes probably representing 't he "feasibility" aspects of the SS-6
missile program.
Follovring these two initial iaunches, the SS-6 was extensively

.
.

tested from January 1958 through July 1960, the number of launches
peaking in 1959 and early 1960.
distinct test periods were noted.
through June 1959,

In'. this tline of peak activity, three

Tb.e first, which lasted frCitl March

I

I

Six launches

:roP s;&:CRrrt UMBRA
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were noted ·a~~{(thes~. tests;

.

'

A secorrl test series, fran July

to Novanber 19sgyJ

lwhen at least

eight missiles were' ·l~unche::i.
vehicles were assessed

a~

in the latter test series

During these tests, weights of the reentry

about 15,000 pounds.

Two of the missiles

~e.re also launche.i to a Pacific impact area

on 22 arrl 25 O:::tober 1959, repre~enting the first exterrlerl-range latmches
involving the use ofl

I The third test series

began in December 1959, lasting into July 1960.

Thirteen JUissiles were

note::i being launche::i in this period, of which at least five impacted
in the Pacific (three lal.lllcherl on 20, 24 arrl 31 January 1960 arrl two
on 5 and 7 July 1960).

All of these exterrlerl-range flights to the

Pacific were successful, except for the one on 24 January which failed
m flight.

The other missiles were latmched to Kamchatka.

The missiles launcherl during this "final phase of research and
developnent" of the SS-6 program differerl fran earlier versions in a
number of ways.

The weight of the reentry vehicle, for exarrple, had

been reduce::i to about 9, 000 pourrls.

An all-inertial guidance system

had been successfully developerl and tested for it, arrl in-flight control
of the missile had been improverl.

The reduction in reentry-vehicle

weight also pennitte::i longer range.
Despite these later improvements, the missile continuerl to have
ITB.jor soortcomings, severely harrpering its role as an operational ICBM.
It was, for exarrple, deploye::i at soft sites, making it vulnerable
to attack and sarotage.

Also, its use of a cryogenic oxidizer permitte::i
'-~

the missile to be held in a high state of readiness for only about one

hour.

And lengthy periods of time were required to prepare it for launch.

=FOP GECRE=t' UMI!ltA

These &awba.cks, coupled with a CEP assessed at no better than 0..0
. nautical miles, severely curtailed its deployrrent.

Also, by this

time other ICBMs were evolving that inoorporated significant improvenents over the capabilities of the SS-6, further speeding its
obsolescence as an ICEM.

Following the "finar' test and developrent

series, launchings of the SS-6 ICEM steadily declined, averaging only
about two a year after 1961.

The last observed launch of an SS-6 in its

ICBM role occurred in 1966.

SS-7 (Sad::ller)
The SS-7 is an ICEM deployed in the Soviet Union ·at both soft and ·
hard sites.

Fran a rather inauspicious beginning (the first thi:-ee· launches

of SS-7s were failures), the missile evolved into an effective weapon
system, capable of achieving interoontinental ranges between about
4, 000 and 7, 000 nautical miles.

First tested on 24 CX::tober 1960 on the

Tyuratam range, this missile was believed to have reached initial
operational capability by early 1962, and the first missiles (perhaps
as many as 10 in nmilber) oould have been deployerl at soft sites by this

tine.
Although test and development phases of the SS-7 missile program

~or

were conducterl at Tyuratam,l

the operational

'

deployment of the missile were mainly'conducterl on the Plesetsk range.
'

High trajectories were flown fram·Tyuratam (370-500 nautical miles);
lower trajectories were flown

from Plesetsk

(330-365 nautical miles).

Both high- arid low-ballist;tc' coefficient reentry vehicles 11 were tested
1

'

~e speed of a.r~try vehicle is gauged through its ballistic
coefficient, which ~s a reentry-vehicle characteristic whose value is
a function of reenti:y-vehicle weight and shape. The speed with which a
reentry-vehicle passes through the atnosphere increases as the ballistic
coefficient inqr'eases.
EO 3 . 3b (3)
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at Tyuratam.

Only the high-speed reentcy vehicles were tested at

Plesetsk.
A m.unber of variations of the SS-7 have evolved.

Designaterl

M:Jds 1, 2, 3, and 4, these variants are distinguished mainly by
varying reentcy vehicle weights and configurations.

The first, the

M:Jd 1, was tested during initial phases of the SS-7 's develo:prent.
The Mcrl 2 reentcy vehicle, which weighed about 3, 500 pounds, the sarre
as that of the MJd 1, was first noterl tested in October 1962 to 3,400arrl 6, 500-nautical mile distances.

A he3.vier reentcy vehicle, the M:Jd 3,

was first tested during November 1962

to Karrchatka (a distance of 3,400

nautical miles) and to the Pacific (4,800 nautical miles).
of the HOd 3 was about 4,200 pounds.

The weight

A still heavier reentcy vehicle,

the MJd 4, was first testerl during the SUII'lrer of 1963, to 3, 400- and
4,800-nautical mile distances.

Weighing about 4,800 pounds, its

intended purpose could not be discerned, and it was not believed to
have been deployed operationally.

Subsequent SS-7 tests in 1964 and

1965 enployed mainly MJd 2 and 3 reentcy vehicles, making them the
most likely candidates for deployment.

Further, oamparisons of the SS-5

reentcy vehicle with that of the SS-7 MOO. 1 indicated that they were
probably the sarre.

Since both of these missiles evolved in about

the same tine period, and since roth reached initial operational
capability at about the sarre tine, it is likely that the Soviets had
decided upon a standard reentcy vehicle for use on roth the SS-5 arrl
SS-7.
The SS-7 is about 100 feet in length, with a maxirrnJm diarreter of

10 and 8 feet for the first and second stages respectively.

~ss

weight of the missile is al:x>ut 327 , 000 pounds, with a second stage

xop SECRET UMiiAA

weight of ab:mt 100, 000 p:>urrls.

Maximum range for M:d 1 curl 2 variants

is 7,000 nautical miles; the Mod 3 variant

has

a maximum range of

6,000 nautical miles.

First stage thrust is about 570,000 pounds;
12
second stage thrust is about 203,000 p:>unds.
A two-stage missile, the SS-7's first stage has

three liquid-fueled

engines arrl four liquid-fuele:l vernier engines to assist in control of
the missile during first-stage operation.

The second stage .has one liquid-

fueled main engine with four liquid-fueled vernier (or control) engines.
Possibly four solid-propellant retroreckets provide first and second
stage sep:rration; reentry vehicle separation from the second stage is
also probably accomplished by four solid-fueled retrorockets.

Guidance

is inertial, and velocity control is accx::mplished by main-engine
throttling and vernier-engine cutoff.

The SS-7 's circular error

probability is believed to be between 1 and 1.25 nautical miles.
As was the case with other Soviet missiles, the SS-7 develo:prental

program was divided into a number of distinct test phases.

The

first, of "feasibility" tests, extended fran about October 1960 to

September 1961.

A second period, fran about October 1961 to December

1962, was of tests to discern the over-all capabilities of the missile
and its supp:>rting systems.

A third, from 29 November to an undetermined

termination date, was of series-prcx:luction m:xlels, during which missiles
~e

apparently selected randanly and tested to verify that they

satisfied design specifications.

Subsequent test pericxis, fran January

to Decanber 1962, March 1963 to February 1967, and March 1967 to
March 1969,

~--------------~--------------------~

During these

12First stage thrust: ·depicts sea-level measurerrents; second stage
thrust (and that of.~ther upper stages where applicable) reflects
measurarents in ~- Vacuum.
EO 3 . 3b (3 )
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The ~ique of deploying missiles in silos was rel!atively new

to the So~ets by the time the SS-7 reached operational status.

Also,

inherent c~sts, arrl ti.ine-consurriing construction that delayed deployrrent,
caused sil~ to lag beh:irrl missile develop:rent in these early years.
Consequently, the first SS-7s were probably deployed above ground at
soft

sites-~but

highly

with major drawbacks.

vuln~able to

The launch site itself was

attack arxl sabotage.

Also, lengthy pericx'ls of

t.i.Ire were r~ed to prepare the missile for launch.

It had to

be rroved fr~ storage to the launch :pad, erected, fueled, and sub-

systems chec~ed out, causing fran one to two oours delay.

Conversely,

between five :and twenty minutes were required to prepare the missile for

.

J

launch when ~twas stored in a silo, and it could be hel~ fully fueled

.

for extended :pericx'ls in a high state of readiness .
Prel~

design of the SS-7 was probably begnn in 1958, and

prcx'luction of: test rrodels had probably started by 1959.

As noted

previously, tile first missile tested, on 24 October 1960, failed,
as did subseqlient launches on 2 February and 3 March 1961.

But by

early 1962 the MJd 1 was probably operational and deployed, and the

.

.t-b:ls .2 and 3 probably achieved initial operational capability in late
1962 and 1963 tespectively.

.

The Mod 4 apparently was not deployed

operationally. : By mid-1966, production of the SS-7 was believed to
have

I

\

termina~1

I
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SS-8 (Sasin)
The SS-8, a two-stage liquid-fueled ICBM, was probably initially
deployed in 1963.

It ranains an operational missile today although
.

J

its deploynent is believed to be liroited, due mainly to its use of
a cryogenic oxidizer.
The SS-8 developrent program was associated with a high
failure rate fran the beginning.

Thirteen of the first 29 launches

resulted in failures, including the initial lal.U'lCh on 9 .April 1961.
Following the initial larmch, a spasrrcrlic test program ensued.
r.nst of the tests were conducted on the Tyuratam range, but sane
missiles were also launched on the Plesetsk range.
Although the first test of an SS-8 failed, the second test,
on 21 April 1961, was a success.

was also successful.

A third larmch, on 29 May 1961,

And from July to CX:tober of that year, nine

rrore launches of SS-8s were atterrpted, but with four failures.

Three

of the launches in October were from Tyuratam to the Pacific, a test
series that also included firings of the SS-6 and SS-7 to the same

impact area.
After corrpletion of this test series, a lengthy pause of five
rronths occurred in the SS-8 test program, ending with a launch in
March 1962.

In r-Brch and April, a total of five larmches were attempted,

with two failures.

A pause of six weeks was again noted, ending with

the rapid firing of 10 missiles between 9 June arrl 29 July 1962.

Again, the failure rate was high, with four failing in flight .
..&.
It was apparent franiL._ _ _ _ _ _ __.~f thes~ tests that
significant m:xlifications

~-been

made to the SS-8 and

But no ad9itlonal launches were noted for the next six

,.....___ ...-:i:OP SiliCRii:T UMBRA
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•

.. : ironths; ap~~'t+i the Soviets had _temporarily stopperl testing of
' t

'

·. ~e SS-8
I

,'

•

I

"'

~ ~rmi~ 'tiJre ~

•

I
I

'
I

d~sign

reassess its technical

•

•

"

and .
'

•

;capabiliti~s in view o£·~ presistently high percentage of failures
I

'

I

'

"'

'

'

'

· ;the i:nissil~ wa's experiencing';ij:l its developrental pr-Ogram.
1
I

1

•

1

,

,

',.

••

Launches of the SS-8 resurrwad -in
'

f

I

;were

fir~

I

to

•

.

~hatka.

•

•

,

'.

•

~ missiles

rebi:uary 1963 when

"'.,

•

'

'

'

'

J

\

~
.

But ·.on .14 March another SS-8 was' s,uccessfully launched,
'

~----------------------------------------------~~that w.as ·

markSdly;similar ~the one used for the Pacific launcn~s in 1961.

-----1-----------~---...l~n
5

Nov~ 1963

nine flights of

and 2 February 1964.) · The appearance of

~------------_.tor the SS-8 was probably

the result of

ss-e~

(The

between

._I_ _ _ _ __ .

~different

production m::xiels, one for ICBM usage, the other for space-related
operations.
On

22 January 1964, three SS-8s .were launched within a period of

30 minutes.

The first

in flight, and the

~cted

thlrd

in the Pacific, the second ,.failed

impacted on Karrchatka. ·. These . launches

possibly . represented the "final acceptance" of the SS-8 by the

SRF.
The SS-8 is capable of a range of about 6, 000 nautical miles.
.

.

Its over-:-all length is alx>ut 77 feet, with a first-stage diarreter of
.· about ten feet arrl a seoond-stage diameter of about eight· feet.
~ight

Gross

of .t he missile is approximately 167,000 :pounds, With the

reentry vehicle weighing between . 3, 000 and 3, 500 pounds.

FirSt

stage thrust is about 290,000. .potmds; .second stage thrusi;: is about .. · .
~

6T,OOO poUhds.

The first stage employs a liquid-fueled propulsion

system with four canbustion chambers·, which are thrust-m:xiulated to
match a progranmed velocity.

Thrust vector and roll control are probably

provided by vernier engines or jet vanes.

The second stage is

believerl to have a single bipropellant main engine and four vernier
engines; its propulsion system is started prior to first-stage cutoff
and separation.

The reentry vehicle is probably separated fran the

booster by a pneumatically or explosively actuated system.

With a

length of about 6.6 feet and a diarreter at its base of about 4.4 feet,
the circu:lar error probability of the reentry vehicle is about one

nautical mile.
Although troubled throughout its developrental program by a high
failure rate, and although its role as an ICBM is severely hanpered
by its use of a cryogenic oxidizer, the SS-8, as noted earlier,

remains an operational missile today.

Its deployrrent as an operational

ICEl-1, however, is believed to be limited.
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SS-9 · (Scarp) .
The SS-9 provides the Soviet Union with a ·very reliable ICBM, capable of
delivering huge payloads -to intercontinental distances with a high degree of
accuracy.

.

.

Reaching operational capability in the mid-1960.s, the SS-9 is

capable of ranges between about 5,200 and 7,000 nautical miles.

Some 300

SS-9s are believed to have been deployed in hardened silos. ·
Although · first ·launched · on 3 December 1963, the · initial design of
subsystems . for the SS-9 was probably st_a rted as early as 1958, with over-all
design of .the -missile probably begun about the same time the

ss-7

reached

initial opera_tional capability . . It is beli·e ved that the same team that
designed the SS-7 was also responsible for the design of the SS-9.
Apparently the Soviets had placed

~rgent

priorities ori the deployment

of an improved ICBM in the 1961-to-1962 time period, evidenced by th.e .
SS-7 and SS-8 programs, which. were marked by haste and an unusually
of failures.

hig~

rate

The SS-9 developmental ·program, however, seemed to be more

deliberately planned and managed, and more carefully and methodically pursued.
Within a year of the first t_est of an SS-7, ---for example, an average of four
missiles a month were being ·l aunched.

But this firing rate was not achieved

in the SS-9 program untiltwo years after the initial launch.
Following the initial launch in December 1963, 12 SS-9s were fired in
the next 10 months.

Eight of these were launched to Kamchatka, with one

in-flight failure, and four to the Pacific,_ again with .'.one in-flight failure.
When compared to the initial 10-month test program of the SS-7, the percentage
of in-flight failures of .the SS-9 was slightly over 15

percent~

contrasting

sharply with an in-flight -failure rate of about 35 percent for the SS-7.

:reP .&&GRET :UMBRA
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Early in its developmental program, the SS-9 was involved in two
demonstration exercises.

The first, occurring on 30 May 1964, involved a

launch from Tyuratam to Kamchatka.
of this exercise.

An

SS-7 and SS-10 were also fired as part

The three missiles were fired within a

four~hour

period,

representing the first time the Soviets had successfully launched three
different categories of ICBMs in one exercise.

At the time, the SS-9 and

SS-10 were still early in their developmental programs, these launches
representing only the . sixth of an SS-9, and the third of an SS-10.
The second demonstration involving an SS-9 early in its test program
occurred on the Tyuratam range on 24, 25, and 26 September 1964.
teams were apparently responsible for these efforts.

Two Soviet

The first, designated

Group A, handled activities on the first day, when an SS-10, SS-8, and
SS-6 were launched, the SS-6 as a booster for Kosmos 46.

The second day saw

the launch of an SS-9 to the Pacific, a distance of 7,000 nautical miles,
and an SS-7 to Kamchatka.

Group B apparently handled these efforts.

On the final day an SS-7 was launched to Kamchatka.

These events, probably

held for visiting dignitaries, were highly significant for a number of
reasons.

First, all ICBMs that had been tested on the Tyuratam range to that

time were involved, representing "one of the most intensive periods of
operations ever conducted on the range in such a short time."

Also of

significance was the launch of the SS-9 to the extended-range Pacific impact
area, after only 11 previous firings of the missile.
For this early beginning, the SS-9 evolved into a missile capable of
performing a variety of functions.

Four separate reentry vehicles have been

associated with it (called Mods 1, 2, 3 and 4).
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The f:f,.rst; of·t:he reentry variants, the Mod 1, weights about 9,500

v

pounds and: is C.apabl~'-<?f 7 ,000-nautical mile ranges.

The Mod 2 carries a

heavier payload ·~13,500 ~~unds) to a range of about 5,300 nautical miles.
Test and d~velopm~nt program~.?£ these variants were conducted between

..

December 1963 and

..

~cember

..

1965, · -~nd both reached initial operational ;:

..

::number

..

...

capability; in 1966.

...
...
.
of .special

.

.

.

...
.
including

Also, the SS-9's Mod '2 version was involved in a
events in later years,
.

.

one launched during

;: a demonst~ation for the French Premier on 8 Octobe.r· ,1972.
The ~od 3 variant is an FOBS/DICBM (Fractional Orbital Bombardment
:;system/DeP,ressed Trajectory ICBM).

First tested in December 1965, the

::Mod 3 is ~elieved to be capable of ranges up to 7,400 nauticai·~iles.

.

~------~~or

.

Mod 3 deployment reportedly began in September 1969,

:that date;and September 1970 three launches were noted

· ~nd

r------,

between

involving~~------~

The Mod 4 is a multiple reentry vehicle (MRV), capable of delivering
:three 3,200-pound payloads to a maximum range of about 5,200 nautical miles.
;The Mod 4 was the first such multiple reentry vehicle developed by the Soviets.
;First launched on 28 August 1968, developmental launches to the Pacific and
:to Kamchatka continued to at least 5 November 1971.
:of the Mod 4 were noted in this period.

Twenty-one launches

Of note were two launches on 2

'and 19 December 1969, when the Soviets
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Tests of another "phase" _of the Mod 4 began on 24 ' January 1973.

Six

tests of modified reentry vehicles of the Mod · 4 category were noted in that
'
~€ar.

These reentry vehicles · were lighter and capable 'of higher reentry speeds

.than previous Mod 4 models.

This modified version is referred to as the SS~9

.'Mod 4A.
'

In 1972, five SS-9s were also noted being launched in tests of what was
• apparently a new type of reentry vehicle., the forerunner of multiple
independently targetable reentry vehicles (MIRVs).

accuracy.

Also, radio guidance, used early in the SS-9 test program to
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supplement the missile's inertia~ guidance .system, was discontinued in

19~5

with the improvement of

~------------~----~1 13

The SS-9 is assessed as being one bf the most accurate operation ICBMs
in: the Soviet arsenal.

.The circular _error .:probability (CEP) of the missile's

wathead is estimated at between • 4 and . 5 nautic:al

mil~;

whereas, for example)

CEI!s of the SS-7 and SS.;-8 are estimated at 1.,-to.;;l. 25 <!-nd ·1-nautica:l miles
reS:pectively .

Also, as note:d previously, the SS-9 is capable of delivering

· huge warheads;

The Mod ·1 warhead, for example, ·has a yield estimated to be
'j

'

bet:ween 12 and 18

megatons~

I

and the Mod 2 has a yield between 18 and 25 megatons.

· By :Comparison, the explosive force of the nuclear warhead of the SS-7 is
est~mated to be between 2 and 5 megatons, a~d that of the ss-8 between 2 and
'

3.5:megatons.
: Over-all length of the two-stage SS-9 is about 107 feet, including the
ree~try

vehicle, with a maximum diameter of about 10 feet.

Its first stage

has ':three double-chambered liquid bipropellant main engines, with four liquid
bip~opellant

vernier-thrust units providing attitude control.

are :used for separation.

)

Retrorockets

Weighing anaverage of about 410,000 pounds,

___13_·+ _;_ --- -- - -- - ----- --- - ----- '---- ~~- - - -- ------------ -- ---- ----- --- .. - ..
.
Pr1or to 1965, a radio-guidance system augmented the inertial-guidance systems
, in certain Soviet missiles, enhancing missile performance. However, this radioiguidance technique was not seen in use after 1965, when it was last observed in!
I
~ssociated with the SS-9.
The development of more reliabl~ a11.-=-... __ L_ __ __
inert~ai guidance systems apparently made the concept unnecessarY._11_j
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·

.;the first stag~s·. . of the Mods 1, 2 and 4 are capable
.
;540,000 pounds of c?rust. The gross weights of the
.
.
: 1 and 4 variants average about 127,000 pounds, with

.

; averaging about 210,000·,pounds.

'

of developing about
second stages of the Mods
a main-engine thrust

J

· Operational SS-9 missiles ate located in hardened, dispersed silos .
.

.

ss~1o

The SS-10
11 April 1964.

14

two-stage ICBM was first tested on the Tyuratam range on
The program was di$continued after oniy the eighth launch

on 20 October 1964.

During this brief test series, seven of the eight

missiles were launched successfully, six impacing on Kamchatka and the
last in the Pacific.

However, only the flight to the Pacific--a. distance

of about 6,500 nautical miles--apparently demonstrated the full- potential of
the missile's capabilities, and it was therefore believed that the SS-10
program was discontinued by the Soviets "before the initial test-flight
phase was completed."
14

The SS-10 is referred to as the SS-X-10 -in some source documentation.
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Despite its promising beginning, and despite i .ts demonstrated capability

of delivering a 7,000-pound reentry vehicle to operational ranges of over

.

fr,~OOO

..
cJ.pout

..

nautical miles, the program, as noted above, was
six months of testing.

9~erationally,

c~ncelled

after only

As a result, the missile was not deployed

though evidence suggested that it was--at least

initially~-

..
in Soviet space-related planning •
.. Preliminary design of the missile was probably begun in 1958 or 1959,
...
.:"!ith
emphasis apparently directed toward the design of improved propulsion
.:..~ystems
.
and techniques. . In most other asp.ec;~s, however, the SS.,-10 appeared to
.... mainly a hybrid missile, incorporating a variety of the components and
..
..' ~echniques of the other Soviet ICBMs developed . in that time period-..,.the .s s-6;
.· .SS-7 ' SS-8 and SS-9.
~ncluded

:~e

.

'•

The SS-10 was about 95 feet long, with a first-stage diameter of about

· 10 feet.

The first .s tage employed four engines, capable of developing about

400,000 pounds of thrust.

The second stage employed one main engine.

weight of the missile was estimated at about 280,000 pounds.

Gross

The SS-10 was designed to fly a·· precomputec;l t:raj ectory ..

Measurements

of the velocity of the .missile were compared in flight to precomputed, stored
velocity magnitudes, the ' res.~ltant signals actuating various control functi.ons
tokeep the missile aligned -1n accordance with positions and velocities of
·.the .prec·omputed .t rajectory.
Though not new to this missile, a "propellant utilization system" was
used to insure . that the fuel and oxidizer tanks would -be emptied at the
same time.

With this technique, .fuel and oxidizer flows were adjusted

proportionally · in flight.

This · technigue apparently .od_gi_n ated with · the

Germa£-designed R-14 missile . of the . early 1950s,

r~ferred

to at that time

as the ;, alpha stabilizer."
Although the first . SS-10 failed, the next seven launches were
..

successful.

With such a promising beginning, it · is difficult to discern

the reasoning behind its sudden demise.

But. the rel.itively successful ·

development of. the SS~ 7, the development of the liighly successful SS-9, and
the other ICBMs that were evolving at that time, possibly led the Soviets
to the belief
that the SS-10 program. was redundant and therefore unnecessary,
.
and that additional expenses could be avoided by cutting -o-f f further development
·and testing.

SS-11 (Sego) .
The SS-11, a comparatively

s~all

'liquid-fueled ICBM, was first launched ·

-c

. on the Tyuratam ran~e on 19 April 1965, impac,tng on Kamchatka.

It underwent

intensive testing in a relatively short period, culminating in its early
initial deployment in 1966. · Hundreds have been: manufactured and deployed
throughout the years.

)? ..

The
e'xa~ple,

ss~ll

evolved into a versatile weapons system.

Its range, for

varies between about 500 a:nd 6,000 nautical miles.

reentry-vehicle variants have been developed.
of a single reentry vehicle

weigh~ng

Also, three

The first, the Mod 1, consists

about 1,500 pounds.

With this reentry

v~hicle, the missile's range is believed to be 6,000 nautical miles.

With

the . Mod 2 variant, the missile is capable of delivering a reentry vehicle and
two penetration aids to

a 6,000-nautical mile

range.

Over-all weight of the

Mod 2 is about 2,100 pounds, . with the reentry vehicle weighing about 1,500
pounds.

The Mod 3 ·v ariant, with an over-all weight of about 2,300 pounds, is

capable of delivering three reentry vehicles (MR.Vs).

With this variant, the

missile is capable of a distance of about 5,500 nautical miles.

Some tests

of Mod 3 variants have additionally included up to four cylindrical objects
leading the reentry vehicles, probably employed as penetration aids.
As noted previously, the two-stage SS-11 is a comparatively small
missile, measuring 64 feet in length with a first-stage diameter of eight
feet and a second stage diameter of six feet.

Over-all weight of the missil'e

is 105,000 pounds for the Mod 1 variant, and about 121,000 pounds for the
Mods 2 and 3.

First-Stage thrust is estimated to be aboutl90,000 pounds for

all three variants; second-stage thrust is estimated to be ·30,000 pounds for
the Mod 1, and 31,000 pounds for the Mods 2 and 3.

Short reaction times--

30 seconds to . three minutes--and unlimited ·hold times characterize · the missile,
along with CEPs of 1 nautical mile for the ·Mod 1, and about .6 nautical mile
for the Mods 2 and 3.

I
i

Warhead yield, however, . is relatively small when

compared to other ICBMs developed to that tinie:

an estimated .6 to 1.2

megatons for the Mods 1 and 2.
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Following':, the· first iauncQ. in April 1965, an intensive test period
'
..•,
.
'
..
.. ...
ensued.
196'6,
for
example,
at
le~s't-4.4.. ..missiles were launched. By early
'•
.

Ia.

1966, serfes

\

.

.

pr~~uction had· ~~obably started:·~na·in.~~rch

· .:·Jor

_l_a_u_n_c_h_e_s_o_f_S-S--1-1-s~.\~ad

the missf:f.e.'.s deployment began.
been

..
... .
U.S.
... .

I

I

1967, intensive

One-=liuRd!ed and forty-five

I___. .

to the end of 1969 ~· ...

further showed that; ·.bY 1967 approximately 200 missiles were being produced
annually, and

~~telligence

produced by the end Q~ 1972.

sources estimated that about 1,700 had been

Also, an estimated 61 battalions were trained

in its operation.
The first stage or '.the SS-11 employs four main engines.

The second

stage has one main engine similar to first-stage design though smaller.
All-inertial guidance is'.. u~ed for the missile.

The first-stage main engines

may be hinged or employ h·~n~ed attitude control chambers using propellants

.

bled from the main engines.-/

_____

.....'Separation

........

of·. the first and second stages is probably · ·

accomplished by retrorockets.

Testing of penetration aids (penaids) was first noted on 20 September 1967,
with Radint revealing "new separation sequences and the appearance of additional
objects."

Tests of penaids continued until at least July 1968, during which

month five launches were made to ranges of only 500 to 600 nautical miles.
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A new

t~st

previously).

phase began on 23 July 1969 (of the . Mod 2 described

J

I

~--------------------------~

This Mod 2 variant was tested

to ranges of 500, 3,400, and 4,800 nautical miles (as was also the case early

in the Mod 3 test program).
On 12 September 1969, tests of· the Mod 3 variant were first noted.
Carrying three reentry vehicles (MRVs), it was seen being launched into 1971.
On two such flights, on 21 and 22 August 1970, U.S. surveillance ships
visually observed the three separate vehicles reentering the atmosphere.

A

reduction of reentry vehicle-associated telemetry in 1971 probably signaled
"the completion of basic research and development."

Like the Mod 2, the Mod 3

reentry vehicles had higher ballistic coefficients that that of the Mod 1,
enabling a reduction in the time required to penetrate the earth's atmosphere,
thereby enhancing penetration capability.

Also, certain tests of the Mod 3

showed a capability to space out reentry vehicles along a common trajectory,
rather than their release simultaneously at the same point.
Beginning in February 1971, still another testing phase began, possibly
representing a new variant of the Mod 1.

These tests were characterized by

a higher apogee, second-stage pitching, and the appearance of unidentified
objects trailing the second stage by 10 to 14 nautical miles.

Use of second-

stage pitching in these flights was unique to the Mod 1, though all Mod 2 and
3 variants employ this technique.
SS-11 reentry vehicles launched to Kamchatka (a distance of 3,400
nautical miles) impacted in areas other than those used for other ICBM tests.

EO 3 . 3b (3 )
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two, and possibly three, impact areas near Klyuchi were

used, all outside the "normal" impact area.

One was located about 30 nautical

miles south of Klyuchi, a second one 10- :.to 15-nautical miles

southeast,

and a possible third impact area about 15 nautical miles northeast of the
second location.
Three SS-lls were launched from deployed sites on 11 November 1970 during
an SRF exercise, and by 1973 it was estimated that the SS-11 comprised up to
two-thirds of the Soviet ICBM missile force.

The missiles are deployed in

hardened silos, with, as noted previously, short reaction and unlimited hold
times.

And because of the varying ranges of the missile, the Soviets probably

realized the additional option of augmenting their SS-4 MRBM and SS-5 IRBM
forces with the SS-11.
SS-12 (Scaleboard)
First launched on the Kapustin Yar range on 5 February 1964, the SS-12
SRBM attained initial operational capability in mid-1965.

With a minimum and

maximum range of about 100 and 500 nautical miles respectively, the liquidfueled SS-12 evolved quickly through a testing program associated with no
lengthy pauses, indicating the probable use of proven technology in its design.
A single-stage missile with a separating reentry vehicle, the SS-12 is
39 f eet long and 3.3 feet in diameter.

Gross weight of the missile is 18,800

pounds, with a reentry-vehicle weight of about 1,300 pounds.
is assessed at about 31,000 pounds.

Maximum thrust

All-inertial guidance is used for the SS-1 2 ,

with jet vanes employed for directional control .

In addition to a nuclear

warhead, a high-explosive warhead is possibly also available for the missile.
CEP is estimated to be about .3 nautical mile at two-thirds maximum range.
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Design~d'.for mobile tactical applications, two transporter-erector-

. .

: launchers (TELs) have been associated with the SS-12.

The first, mounted

; on a MAZ 543:chas~is, was seen in a Moscow parade in 1965.

The second version

: is similar ex~ept that the missile is enclosed in a protective canister :
'Named Scaleboard, th~ latter version was first seen in a Moscow parade in 1967 •

.

The research and •pevelopment program of the SS-12 was also marked by
· distinct test

~hases.

/

I

J;
Radint showed that the missiles had been tested primarily to ranges of about

._~2~8~5~,~3~2~S~,~an~d~4~S~O~n~a~u~t~i~c~a~l

miles.

A possible fourth impact area,/

~----------------~------~'was approximately 200 nautical miles
Yar rangehead.

I

from the Kapustin

~ollowing completion of the third test phase in 1965, an

~----------------------------------~~began

almost immediately, reflecting the

apparent high priority placed by the Soviets on the rapid deployment ·:of the
SS-12.
By the end of 1968, at least 71 SS-12s had been launched, a collaborating
agency estimating that approximately 380 missiles had been manufactured to
that time.

Production continued into at least 1969.

SS-13 (Savage)
The SS-13 was the first solid-propellant ICBM to be deployed by the
Soviets.

A three-stage missile, the SS-13 evolved into a highly reliable

system, one study showing a launch-reliability factor of 95 percent, and an
in-flight reliability factor of 90 percent (on the basis of only seven
failures of the first 55 missiles tested).
hardened and dispersed unmanned silos.

The SS-13 is probably deployed in

0
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Flight tests of, probable solid-propellant missiles were first noted in
~ate

1965, when three 'w,ere launched on the Kapustin Yar range.

qn 16 September, was

The first,

giv~n.the arbitrary designator of KY-5 for identification

Two more tests of ' ~Y-Ss followed on 12 October and 16 November 1965.

Qurposes.
I

I

The impact area of the missile

'

t~sted

on 16 September could not be determined

I

l>Y Radint,
~istance

a possible

of between 130 and 150 nautical miles had been achieved.

Two impacts

I

~ere

revealed by Radint concerning the 12 October test.

:

?ocation, probably of the booster
'range.

4

sta~e,

The first impact

was about 288 nautical miles down

The other . impact location, probably of the reentry vehicle, was about

197 nautical miles from the launch site.

Radint showed a single impact for

the 26 November launch of "approximately 203 nautical miles down range."
On 26 February 1966, another test of a probable solid-fueled missile was
; seen on the Kapustin Yar range, to a distance of 1,050 nautical miles.

Five

; more flights of this missile (given the designator KY-6) were noted to mid• 1966 on the Kapustin Yar range.

Although no firm relationship could be established

• at the time between the KY-5 and KY-6, it was speculated,/

I

that they were "part of the same test program.

"I

I

26 February, 15 March, and 11 April 1966, further showed the KY-6 to be a
three-stage tandem missile "with the two upper stages using solid propellants."

15 rt would later be seen that the two programs were in fact related, the
KY-5 being the forerunner of the SS-14 MRBM, and the KY-6 the forerunner of
the SS-13 ICBM. The SS-14, essentially, consisted of the second and third
stages of the SS-13.

I OP !JI!CftET UMBftA

When compared to a three-stage solid-fueled ICBM which had been displayed
in a Moscow parade in May 1965, the one on display--referred to as the
Savage--and the KY-6 were believed to be the same missile.
Resembling to a degree the U.S. Minuteman ICBM in design, the SS-13
was launched for the first ·: time on the Plesetsk range on 4 November 1966,
to a distance of 3,100 nautical miles.

Following this transfer of the test

and development program from Kapustin Yar to Plesetsk, the missile was
subsequently noted being launched on the latter range to a variety of impact
areas, including Kamchatka and the Pacific Ocean.
As was true of other ICBMs in the Soviet missile test programs, variants
of the SS-13 evolved.
development.

Distinct test phases also characterized the missile's

The first test phase (of feasibility aspects) of the over-all

missile system began with the initial launch of the KY-6 on the Kapustin Yar
range on 26 February 1966, continuing into July of that year.

Six missiles

were noted being launched in this test phase to distances of 1,050 nautical
miles.

The first launch on the Plesetsk range, on 4 November 1966, possibly

also concerned feasibility tests of the missile.
Following the 4 November 1966 launch, a pause of five months occurred
in the SS-13 test program.

The lull ended

when~~--------~----------~

began in April 1967, this phase continuing to August ~g68.
were noted on the Plesetsk range in this test
4,700-nautical mile distances.
were probably for the purpose of
five launches between October
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p~ase,

Fifteen launches

four of which were to

At least fqut other launches in late-1968

Two variants of the SS-13 have been identified.

The first, or Mod 1,

probably achieved initial operational capability in 1969.

It is capable of

delivering a reentry vehicle of about 1,200 pounds to a maximum range of
5,500 nautical miles, with a CEP estimated at one nautical mile.

Research

and development tests of another version, the Mod 2, were essentially completed
by 1971.

Characterized by a change in reentry vehicle

desigm ~ and··.a

CEP of :

about .7 nautical mile, the Mod 2, so far as is known, was not operationally
deployed, and this aspect of the program has probably been terminated.

Its

maximum range, like the Mod 1, was estimated at 5,500 nautical miles.
First-stage thrust of the SS-13 is about 210,000 pounds, second-stage
thrust about 98,700 pounds, and third-stage thrust about 45,000 pounds.
Gross weight of the missile is about 111,000 pounds, with an over-all length
of 66.5 feet.

First-stage diameter is 5.85 feet, second-stage 4.9 feet,

and third-stage 3.3 feet.

Approximate warhead yield is .6 to 1.5 megatons.

The three stages of the all-inertial-guided SS-13 employ solid-propellant
motors and movable nozzles.

Third-stage thrust

In addition to its being the first solid-fueled ICBM deployed by the
· Soviets, the SS-13 test and development program was associated by other note'

:worthy happenings.

Relocation of the program to Plesetsk in November 1966,

:for example, represented the first effort at that facility for missile test
'

:and development purposes.

Of additional note were launches of SS-13s in

'

:August 1970 to ·T,OOO-nautical mile distances, suggesting a variable role
'

:tor the missile.

These firings, on 7 and 29 August, were from Plesetsk
&W4..I

.

. jJ

.

:to the Norilsk impact'\ of the NortherA Fleet Missile Complex.

They further
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represented the first time missiles had been launched from Plesetsk to
distances of less than 3,100 nautical miles.

Also, the display of a prototype

of the missile in the Moscow parade in May 1975--months before it was :f;irst
flight-tested--represented a departure from normal Soviet practice.

Public

displays of missiles usually trail their operational deployment, i f they are
shown at all.
SS-14 (Scamp)
As noted in the preceding section, the SS-14 (or KY-5) was essentially
the two upper stages of the SS-13.

First flight tested in September 1965,

the solid-fueled missile could have reached initial operational capability
in 1970.

So far as is known, however, the missile was not deployed

operationally and is believed to have been deleted from the Soviet inventory.
A two-stage mobile MRBM, the SS-14 was first seen in a Moscow parade
in November 1967.

It was associated with the Scamp transporter-erector-

launcher (TEL), which

fL.

ha~

been seen in Moscow parades since 1965.

Capable

of delivering an approximate 1,200-pound reentry vehicle to a maximum range
of about 1,600 nautical miles, the all-inertial-guided SS-14 was assessed
as having a CEP of .5 nautical mile at 1,500-nautical-mile distances.

Gross

weight of the missile was about 35,800 pounds, with a second-stage weight
of about 10,800 pounds.

First-stage thrust was approximately 86,000 pounds,

with a second-stage . thrust of about 45,000 pounds.

Over~all

length of the

missile was 34.2 feet, with a first-stage diameter of 4.9 feet and a secondstage diameter of 3.3 feet.

,..
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Other than three probable launches of an SS-14-type missile in late 1965,
o~ly

.

two other distinct test and development phases were noted of the missile.

~aunches

tests.

on 9 Febtuary, 22 March, and 30 May 1967 were assessed as feasibility
The first launch was to a range of 960 nautical miles; the next two

were to distances Ot·.l,050 nautical miles.

.

Following a lengthy pause, the next

test of an SS-14 was ~ot seen until February 1968.

Eight launches were noted

between February and Oc,tober of that year, labeled as "general systems tests."
bistances achieved for

t~ese

tests were mainly 1,050 nautical miles, though a

:launch of 485 nautical miles was also noted.

Another missile traveled only

:330 nautical miles when the. reentry vehicle failed to separate.

Over-all,

;only 19 flights of SS-14s haye been noted, and none were observed that could be
:labeled as being~~------------------------~lor of production models.
The last observed launch of an SS-14 occurred on 14 March 1970 and was
; categorized as an operational suitability__f_l_i_g_h_t_._J~------------------------------~
}

\during this last flight, and it is
believed that the program was discontinued shortly thereafter.

One reason

speculated for its early demise was the successful development of the SS-11,
its variable-range capability enabling it to fulfill an MRBM role as well
as that of an IRBM and ICBM.
SS-X-15 (Scrooge)
Designed as a mobile ICBM, the two-stage SS-X-15 was first noted being launched
on the Plesetsk range on 12 February 1968, though unsuccessfully.

Following

this initial flight, two additional launches were noted in 1968--on 18 June and
2 July.

Both of these launches were successful, impacting on Kamchatka.

The SS-X-15 test and development program apparently progressed slowly following
these 1968

The missile was estimated to be capable of carrying a reentry vehicle
~eighing

between 1,000 and 1,500 pounds, with a maximum range of approximately

4,200 nautical miles.

Employing inertial guidance, the CEP of the probable

liquid-fueled SS-X-15 was estimated at one nautical mile.
A missile believed to have been the SS-X-15 was seen in a Moscow parade
in 1967, housed in a 65.5-foot-long canister on a Scrooge-type TEL.

On the

basis of this observation, the missile was estimated to be about 59 feet in
length, with a diameter between 5.5 and 6.3 feet.
Only sparse information is available concerning this missile.

It can

not be discerned on the basis of available data how far it progressed into
its test and development program, or if it in fact reached operational capability.
Newer-Generation Missiles
From the foregoing, it can be seen that, in

~he

years following World

War II, the Soviets advanced steadily in the missile field.

By the early

1970s they had a major land-based ballistic missile force in being, capable of
accomplishing a variety of missions.

Ranges of their deployed missiles

extended from short-range varieties (150 nautical miles or less) to those capable
of ranges up to 7,000 nautical miles or more.
giving them wider applications.

Some also employed variable ranges,

Nuclear yields had been achieved varying from

a megaton or less to that of the SS-9--up to 25 megatons.

Refinements in

guidance and control systems saw CEPs improve as newer missiles evolved.
Multiple reentry vehicles, penetration aids, and multiple independently
targetable reentry vehicles had evolved or were evolving in this time span.
Hardened, dispersed silos had come into widespread use, and mobile missile
systems, mainly for tactical applications, had been developed and deployed in

large numbers.

Thus, from its meager beginning in the mid-1940s, the Soviet Union

had developed, by the 1970s, an impressive land-based ballistic missile force.
But even as some of these missiles were being deployed operationally,
.

the

~

Soviets were planning and developing newer-generation missiles that would
further enhance their over-all capabilities.

Incorporating refinements in a

number of significant areas, these newer-generation missiles--the SS-X-16,
SS-17, SS-18, SS-19 and SS-X-20--promise for the Soviet Union continuing significant progress in the ballistic-missile field.

I t is not the purpose of this

article to define in detail their evolution, capabilities, deployment, and the
like.

But certain of their highlights should be mentioned by way of conclusion.
The first of these, the SS-X-16, is a three-stage solid-propellant ICBM,

assessed as being capable of delivering a throw weight 16 of about 2,100 pounds to
a range of 5,000 nautical miles.
on the Plesetsk range.

It was first noted being tested on 14 March 1972

Initial operational capability could .have been achieved

by late 1975, and deployment would probably be in hardened and dispersed unmanned
silos, and possibly in a mobile capacity as well.

Believed to employ a single

reentry vehicle, the SS-X-16 employs a post-boost-vehicle (PBV) capability.
Operating after third-stage operation terminates, the PBV provides an additional
range of about 500 nautical miles for the 1,000-pound reentry vehicle (extending
the range to 5,500 nautical miles with the PBV).

The PBV employs four small

solid-propellant motors and is capable of providing both forward and reverse thrust.
With a nuclear warhead yielding between .6 and 1.5 megatons, the approximate
67-foot-longSS-X-16 is estimated to be capable of achieving a CEP of about
.4 nautical mile.
16rhroYL .weight is all weight located abov~ the final booster stage of th.e missile,
including that of the PBV, of the payload (reentry vehicles, penetration aids,
telemetry, instrumentation), and of PBV subsystems (guidance and control,
CJI
separation, propulsion systems'. pr. opellan.·ts, e~c;). . "' . , , ·'' p 4
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A second newer-generation missile, the SS-17, is a two-stage canisterlaunched liquid-fueled ICBM.

A PBV with a maximum of four positions for reentry

vehicles provides a MIRV capability, each of the four reentry vehicles weighing
about 900 pounds.

A single reentry vehicle has also been tested--on the first

five launches--but it has not been seen in launches since 6 April 1973, indicating
that it is not intended for the primary mission.

Assessed as being capable

of delivering a throw weight of approximately 6,000 pounds to a range of
• 1 m1'1 es, t h e
5 , 500 naut1ca

ss - 17

emp 1oys t h e

II

•
sab ot II 1 aunc h tee h n1que.

17

Initial operational CEP is estimated at .34 nautical mile at 5,000-nautical
mile range, with a future (1980) potential of .28 nautical mile believed possible.
First noted being tested on 15 September 1972 on the Tyuratam range, the SS-17
will probably be deployed in hardened and dispersed silos.

The approximate

67-foot-long missile is a candidate for partial replacement of SS-11 ICBMs.
A third newer-generation missile, the SS-18, is a large two-stage liquidbipropellant ICBM.

Three reentry-vehicle variants are available to the missile.

One of these, the Mod 1, is assessed to be capable of a maximum range of
6,200 nautical miles with a 13,500-pound reentry vehicle.

Another, the Mod 3,

is believed capable of delivering an 11,000-pound reentry vehicle to a range of
The Mod 2, a MIRVed version, has dem<;mstrated aCAtJ:.ah,ldj
at.so empJ11 11 s a.. Pt3V
,
capability (for the MIRVed variant only), and the launch-assist sabot technique
about 8,000 nautical mi.les.

to de..~IH1

'+ fc

10 reeoTV"'1

veh,cles. ~ .sS-fK

for ejection of the missile from the silo.

Nuclear yields of the single-

reentry vehicle variants are assessed at between 18 and 25 megatons; the

17The "sabot," or "cold launch," technique enables the missile to be ejected
from the silo prior to main-engine ignition. This technique permits a reduction
in the diameter of the silo.

qv
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yields of the MIRVed variants are assessed at between .3 and 2.3 megatons
(~od 2A) and .4 to 1.3 megatons (Mod 2B).

The Mod 1 variant was probably

~nitially tested on the Tyuratam range in October 1972, the Mod 2 in

~ugust 1973) and the Mod 3 in June 1973.

The Mod 1 probably attained initial

;operational capability (IOC) by early 1975, and the Mods 2 and 3 by late 1975.

Deployment of the SS-18 is occurring
in large new silos and modified SS-9 silos.
First tested on the Tyuratam range on 9 April 1973, the . SS-19 probably
reached initial operational capabflity in 1975.

Characterized by a highly

successful test and development program (only three failures in the first 30
launches), the SS-19 is probably intended to partially replace the SS-11
ICBM missile force.

A two-stage liquid-fueled missile, the SS-19 incorporates

significant improvements.over its predecessor, the SS-11, with, among other
things , a considerable improvement in throw weight and the employment of six
/

independently targetable reentry vehicles, each weighing about 750 pounds.
Nuclear yield is estimated at one megaton for each of the six reentry vehicles.
The CEP of operational versions at 5,000-nautical-mile distances is estimated
at .3 nautical mile, with a potential CEP of .25 nautical mile estimated possible
by 1980-..

Though employing a PBV capability, as far as is known the SS-19 does

not use the sabot launch technique; rather, the missile is probably "hot launched"
from the silo.

The SS-19 is assessed as being capable of delivering--with the

PBV capability--all six reentry vehicles to a maximum range of 5,200 nautical
miles.

Some of the reentry vehicles could achieve 5,800-nautical mile ranges,

but with significant reduction of impact-pattern flexibility.

The SS-19 uses a

TOP 6&:GRE:T UMBRA
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new inertial-guidance system, which affords better accuracy and could provide
flexibility against selective strategic targets.

Believed to be transported to

the silo in a canister which also serves as the. launch tube_, the 80-foot-long
missile is probably launched from modified SS-11 silos,
First launched on the Kapustin Yar range on 21 September 1974, another new
missile, the SS-X-20, is a two-stage solid-propellant IRBM.

Comprising the lower

two stages of the SS-X-16 ICBM, a PBV, and MIRVs, the missile is assessed to
be capable of a maximum range of about 2,500 nautical miles .

With a gross weight

of approximately 83,000 pounds, and an approximate 53-foot length, the SS-X-20
is believed to be capable of achieving a CEP of .25 nautical mile.

Employing

three MIRVs weighing about 620 pounds each, the SS-X-20 could have reached IOC
in 1976.
SS~5

It is probably intended as a replacement for the SS-4 MRBM and the

IRBM, and will probably be deployed in .a mobile mode, most likely using

presurveyed and prepared launch sites within a reasonable distance of a common
logistics support area.
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IV. Sigint- and the Exparrling Soviet Ballistic Missile Problem
•'

'

'

'

'

''

: 'lb the
early
-.

'

Early Sigint Developrents _

'

1950~; ' collateral
sources provided most of the information
'
-'

'

'

on evolving Soviet ballistic· missile programs.
'

'

\

. ' ",

But by 1953' Canint began

to play a role, its signif:i.cance, increasing sharply thereafter.

Elint

' An early canint rep:>rt, addressing the perio:l 15 April 1950 to
31 Oecenber 1951, discussed unusual air activity concerning Kapustm Yar . .
'

'

Altllough there was "no finn evidence .linking this activity with the SOviet
'

-

gu~ed missile program," the report did provide . an assessment of

I

'

L---------__.la concentration of military aircraft at Kapustin Y.._ar__d_ur_1.n-._g_ _ ___.
the S1.li'CUrer months of June arrl July 1951.

These planes, which for the

nost part were military transports, originated fran Moscow-area bases.
Mditional infonnation on flights of mili tary transports between M:>scow and
Vladimirovka ·during the latter half of July was also discussed iil the rep:>rt.

l.rru.s infonnation was also to have -latei: implications, for Vladimirovka
· was evaluated in 1957 as a range _of· probable Air Force sulx>rdination. Tests
of air-to-surface missiles were revealed in Ccrnint on this range, as -were
other t:YPeS of operations.

[Nor
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.

Alp. later .m \ the.
. year (Novanber

arrl. Decanber ·1951) Kapustin Yar was rrentionai

I"in tenns of degrees and distances fran Vladimirovka. "

. representing the first ·~anint that "firmly identifiai" this test range.

One

~et - In telea::mnunicc,itions, a number of associatai .groups of links, ·
all controllai at a COI'IITOn location and presumably serving the sarre imrediate
superior headquarters.
NetwOrk - The total telecamn.mications system of an organization, or
a major part of it, including all subordinate or related nets.
Group - One or rrore radio links whose stations work together under a
oammon operating control.
Link - lm.y single direct system of telecootnl:ll1ications between two
stations.
2
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By cl958, Cornin~ had revealerl the locatio~s· ~ six downrange inpact

areas on the ·Kapustiri. Yar range.

·I

....

....

..
.. ..
.. ..
..

.
...
.
...
.
....
......
..
.
.....
.
......

/For exarrple, during an
~~--------------------~------~--------------J
; ieight-rronth pericrl, fran ~enber \956 to August 1957, references were seen .
::in Comint to the use of seiSmic equiprent at the 630-nautiGal:._mile irrpact area,
I

I

I

\

: : to assist in determining the ··.missile •~ point-of-impact.. In this sarre time

.·

i; period,

.

~·---------·----------~Ito

references were seen I\

:; at this impact area.

.

acoustical equipnent

Arrl information analyzed in 1957

opticai arrl

I

------------------------------------------------------~·~----------------~
; photographic equiprent probably Ic_xated near impact areas.

A Cornint reiX>rt of March 1955 g~ve further indications of increasing
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an: OJ?eration involving t h e O (SS-la) missile, as

References to

note:l previously, were first seen in canint on :7 May 1954.

Fran this date

until 30 August 1957, Canint revealed a total;of 32 operations relaterl to

.

theGssile.

Sixteen missiles were sucCessfully launche:l in this

.
.

.

.

t.irre pericx:l to the C impact area (130-to-150 nautical-mile area), and eight
to the B area -(30-to-8 5 nautical-mile area') .
'

Six o}?eration$ were cancelled

'

previous -to launch; one missile failed at launch; and the results of another
'

'

operation could not be .determined.

~

.

this t.irre :per.icx:l, tests of .tho(SS-lb) missile -were also noted,

a total of 48 o}?erations occurring bG!tween 14 CX:tober .1954 and 31 May 1958.

. .

I

I

'

I

•

Thirty-three launches resulted -in sU.ccessful flights to the
1

I

I

'

.

c

irrpact area;

1

'

nine :were cancelled; and the results .of six could not ·be determinerl.
'

:Also, unidentified launches ;oc~ed on the range as early as 19 'October

.

·1 953 ~ overlapping the 1.___ ___,__._...1tests and continuing at least to
20 Nbvernber 1956.

A total cpf .:38 ;operations were noted in this regard.

'

On

the basis of irrp3.ct-area ~c,ipation, -they were ·believed to .have involved
'

"ei~er or both
195~ through 31

..

I

the

tmssiles ... "

Thus, in the J?eriod 19 October

1958//.in,.~ following~

May

~ ,been

P"- - - - - - - .

note:l in

.....

emm:int in regard to the$e .'missiles:
'

suc~s:ful
La~l;res

Mtssile

'
ff

I

..

::.·a·
11

I

11

I

Cancellations

I

'

·Unde~enninerl

'•''
'•''

..
,,...
,,....

1

'•

1

c

I

9

6

c

13

9

16

c

,..
,,...
... .·

8
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B

I

\'I '

'•

Areas

1

,'•''

'•

Irrpact

1

.:·:: 33
Ill

'•',
'•''

·Undetermined
Results

I

., , '
II

Failures
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.~

.
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~

Canint · provided . other infonnation concerning ·~ese :~~missiles.

1.~ .

~-de\T~i~~{,:~arn of th~O

·revealed, for example, that the research

~·""

~',

''I

:•,

I

~-~~a~.. i955. ~-7--.a~~.: ~~;ted that th~~D
attained "an advanced_ ~~ge··c;f. developuen~~:-.-~~~- ~~uand that, ~~
initially, th_~[J··· -;~obably attained ;a::hlgh~>~~~ cf. r~liability ~
th~l~
1· ~t as . launches of theO·
·
i.nc~ea:sed/afte:u::·Jan~azy 1957,

was essentially corrq;>leted by

_

,

•

ratio of

.

su~ess~

'

, ,

,

,

,

,

,

indicated a "greater firing•

,

I

Neverthel~ss,

I

II

~

I

I

•

I

'

$

~

I

~vid~e::-~; by

I

~

1

-----"'
~ ---

I

I

I

I

progp3IDS.

,

'
I

tile

I

I
I I

•

I

n~ ·;of operation~~

I

I

',,

I

I

\

I f t

I

1

11

1
1

1

s
s

I

1 1

• ••
1 11

I

/·: '

I

I

11

S

'

I

I

t't

I

rativel.~::small ~umber

the

.

ootn miss~le programs .l;nCJireliability was realizerl by :roth
'

$

I

11

I

'•

an over:-;al): analy~s of
1

1.-.-..th

I

•''
•''

I

caterl that a high, degree of · ~p6n-systeins

o

I

•'

tkn tha~~:•attalnoo by the 0'

,

I

I

,

o

I

1111

I

'

,

I

and .faJ.lures m ·JJJ

,

,

effici~:' •.

,'

'

the 1

I

launches'·. M1en cOirptred tqs the
,

missile.

,

I

'

,

of. canc~llations
I

I

I

•

•

I

I

j

~eveal~

that

{0

9

I
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In 1955 1 Canint revealed construction of the new Tyuratam range.

happening 1 in conjunction with the ~apidly evolving Kapustin Yar range 1

13
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'!his

caused the establishment within NSA of organizations specifically responsible for · following this expanding Soviet effort.
The · first of t.hese organizations 1 the Guided.. Missile Branch of the
Office of -Exploitation

(NSA~934) . ,

was established on 1 March 1955 . . Elevated.

to division status on 1 Novenber 1955, it was redesignated as NSA-:96.
In July of the follO\>ring year.; the problem was sul:xlivi.derl. and placed
in the Office of General Studies (GENS).

The three Service Cryptologic

Agencies--USASA, NAVSECGRJ, arrl<USAFSS--in agreem:mt. with NSA, controlled

GENS-1, . GENS-2, arrl GENS-3 .

The services were mainly coocerned with indi-

cations ·of the deployrhent of operational· missile systems or . of other advanced
weaponry. by an individual Soviet military service.

5

On · 1 November.· 19~8, the Advanced ,Weap:>nry arrl .. Astronautics Division,
GENS~6,

was created to follow Sigint developments concerning Soviet Bloc

·advanced ·. weapons arrl space ·programs~ .· The purpose of the nove was to
concentrate the responsibility for all phases of the Soviet Bloc space
and special weapons programs, · while .leaving to the service .divisions of
GENS . the responsibility · for o:perational special \&Teapons deployed by

individual Soviet military services.

Included. in the mission of GENS-6

(also referred·- to as A~"JAD) •were Soviet research, developnent, testing,
and production in the advanced wearx)ns and space fields, and, with

the exception .of those advanced. .weap0ns . errployed ·by an -irrlividual Soviet

. military service, .searching for--and supporting the rest of GENS in the
search for---the operational deployment of all advancerl weapons.

GENS..:.6 was subdivided into five branches ... The first, GENS-61
(forrrerly GENS-,.12), was .responsible for the research and production
aspects -of crlvancerl. weapom:y" and astronautics--e.g. , nuclear, biological,

14
1

ror ~~CRE'f u~tBR/1
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an:l chanical.~heads and testing, missile systems, delivery vehicles,

...

....

earth-Satellite vehicle?, scientific research and developrent, and the
entire Soviet ~ustrial canplex, with emphasis placed on those plants,
factories;

....

.

install~tions,

...

ani other industrial or econanic facilities

an:l . activities whic'lt may have been related .t o the Soviet special weapons

..
Section; GENS-612, the·.'%fvance:l Weaponry Prcrluction . Section; GENS-613,
... .
the Scientific Section; ·am GENS-614, the Industrial Section .
.. ..
Another sul::rlivision,'...
GENS-62 (fonnerly GENS-14), was labeled the
.
and sp3.ce program.

Test Ranges Branch.

sections within GENS-61' included GENS-,.611, the Warhead
.

It

"Vms. e~tablished

to reJ?Ort . on testing programs

at the various missile range~ ~'rl to study the· relationships arrong them.

~--------------------------------------------------~~the

Kapustin Yar Missile Test Range'.~ection (GENS-622): the Vladimirqvka-Iake
+he- T'1ura.. Tam ·IYlt:>:!.i le.. .. TeSi- 17all)~te. S l3'..c+1cioJ (G:,EAJS--C.. "1.'1).)
Balkhash Test Range Section •(GENS-:-62)) ; 1\arrl the Special Stu:lies Section
(GENS-625).

GENS-64, the Deployrrent Branch, studied special construction activity,
air 1 · shipping 1 an:l rail JIDVementS

am .logistiCS patternS

1

addreSS systems 1

anc1 other sources in ·an attempt to .learn the locations of Soviet IRBM and
ICBM launch sites and national-level ·warhead stock-piles.

Under this

division, GENS-641, the Net Analysis Section, was responsible for traffic

15
f
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~ssi:~d~tiffooD-~ -~~specte:l of · having special
si~ficance. other sections Were ~~~d2: .the I..______________. .

analysis ·of

weapons
Section,

~S-643,

· the Site Analysis Section, arrl GENS-644, the logistics

Section.
The ·lc;lst major organization. within
(c;ENS-65)

GENS~6,

·the Analytic · SUpPort Branch

J
\Additionally,

----------------------------------------------~
GENS-65 \vas resiX>nsible for collecting information . about u.s. missile test
programs and prOduction (and for . the procurement of certain other collateral
intelligence), · to provide background data for use by the GENS-6 ·analytic
branches.

GENS-65 was divide:l into four sections-.-GENS-651 through

GENS-654.
A

research directorate was also establishe:l in GENS in .this time pericx:l.

It was resiX>nsilile for all problems relate:l to · advanced wea:f:X)ns an:i
astronautics, directing that IX>rtion of. the research program of the other
GENS divisions 'Which were concerned with the space an:i . special weaiX>nS
fields.

Specifically, the research directorate was responsible, in these

fields 1 for the over-alL research program of GENS, for the correlation of
programs anong the GENS divisions, and for ensuring that appropriate
resources were allocated to those

programs~·· ·

Named the Advanced Weaponry

and Astronautics Research Directorate (GENS/AWAL'm), the group was headed
by the Chief, AI!i/AD (GENS-6) .
PREAKNESS

'Ihe launch by the Soviets of their first TCENs in 1957, the irnninence

of ICPM prcrluction and deployrrent. in the last 1950s, and irxlications of
·. the strong effort the Soviets were placing on other missile programs,
16
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110

triggered ad~tianal actions within the intelligence oammunity in attempts
to keep pace~.

.

tn..this

tirre frarre, t.'lle United States Intelligence · Board

(USIB) was esPecially concerned with the -lack of adequate intelligence concerning the l~tions
.manufacture

.

'and
. . construction of

.

.

.

operational ·launch . sites,

the

.

an4 deployrrent, ·of. missiles,

quired to launc~ deployed rni's:;iles.

and the training of personnel re-

The organizational
make-up of the missile
,

forces, how they, fit into the sOyiet military establishment, . and their · .

.

cxmnand--and-conbpl structure, were~ alSo of· primary concern.

'Ib

cope with

these problem· ar~s, expansion and r~'f;i.nernent of Sigint collection and
.
·.
•• .
.
,it;,
processing .were · d~ neeessary, arrl US'I!3 tasked NSA with devisiT ways

.
.
A planning gro1,lp,
.

.

to plan and impl€!1$1t apPropriate programs.··.
callOO,

.

Operation~'
.

.

convened in NSA to r~spond
to th~ USIB requirerrenl!.:
.
..
and

~1ay

of 1959,

. "Woul d permit· the

.
its ·,primary
..

.

Heetl.ng in April

goal was .the develorxrent . of a plan which

conc~tration

.

was subsequently

..

.

of intercept efforts "to' .-!=he saturation

.

point" in likely targe,t areas, while at the sarre time prq::brtionally

.

expanding processing' analytic' and reporting functions.
At

I

lin June 1959 (caHed ·I....____

recOimendations ·of the TCYI'EBOARD group·.w ere reviewed in attEmpts to. further
refine the problem, discussions centering around the "saturation coverage"
aspect and its effect on available collection resources.

The elimination

of duplicate coverage, and the assigrurent of available Sigint resources ·
to certain targets that promised the best results, ~e extensively

discussed at the Conference, laying . the grounc&urk for a project called
PREAKNESS.
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It I

-------~larming .conference was held at NSA fran -28

to 31 July

Its ~in purpose was to find the camrunications of · the Soviet

1959.

operational: strategic rocket forces by pursuing a few clues through a
mass of ·uniGlentified traffic.

the~ target, · by

against

The total Sigint effort was to be directe:l

combining Comint arrl Elint I.__ _ _ _ _ _ _ ___.

..

to the maximum ·extent possible :into one coatdinated effort.
ver, ·was not intenda:l ·to provide · solutioqs ·to early warning
aspects: of Possible Soviet ICBM attack; rather, its primary goal was the

.
isol a'tioo of target entities and the determihation of the mcchanics . .
. . .
· necessaiy
. . -to. systematically target and develop relevant Sigint aspects.
t

1

I

I

I

·

1

I

'

1

1

f Th~

re~ponsibility

for managing thel......._,_,_....lproject was veste:l in

. ..

GENS;, sP=cifically in the AV1ARD staff.

.

The.'At-JARD group was also responsi-

ble :for staff supervision of research and..'~alysis projects.
I'

I

I

The

'

.. ..

resPonsifuility for collection and support.'projects was given to GENS-02,

.

.

the :operations staff.

Three cov~s;.'identifiErl associatErl projects:

..

(l); ~BASE, which was · conc~~:V~th research and analysis projects
1

I

I

I

I

I

1

1

I

I

dir,ected ag.;tinst operational. Sovi~ , 'missile. deployment, (2) OOPESHEET,
1

I

..

I

I

•

which inv~1?e:1 the developnent 9f.·'support projects, such as . ~rking aids,
I

a.n;t (3)

tafget

. .· '

I

I

I

I
I

Fro~TRIJNNER,

which

I
I

pe~ine:l to

Sigint collection projects for

ar~ .J

I

I

.. •'.
..
..
.........------''.

7
: .
For :Y~s it wa.$ debatErl whether or not telematry was a form of
: q:mnunicat:i-9ns or nol)communications, and, as . such, should be s\:lJxategory
·~ canint .Qr Elint •.:· In an attempt to settle the matter, USIB, in 1959,
::p,rocla.i..ned :ti¥tt teieroo
¥TOuld be "treate:l .like Elint." But debate con:t;inuErl, fuEl
·
lmd on . 25 January,· ·
, DoD D1.rect1.ve . ~.::rn~t~-~l.~g~~~~,--~1.-rected . that, effective October .1973, Elint, Canint, and
:~elint ~ll:l qe·· :treated as separate. and distin::=t subcategories of Sigint.
·..i•
..
. •
,.
'.
f
::
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'

'

'

'

I
I
I

•'
•'
•'

•'
,•
,•

•'
,••'
•'
•'
•'
•'
•'

•'
•'
•'
•'

•'

•'

•'

To be successful, it was recognized
that
'
.
•'

study arrl. correlat~ massive arrQmts of; data.

'
•'

would have
Also, analytic studies

'

'

: : would have to · cross Soviet service . tines to detect arrl follow develqprents
I

.

\

\

·,'

: : of the over-al'l missile'· program. : And ' new· machine programs would be required

I

I

'

t

\

'

:: to precess huge, unprec~ented volmnes
I

I

\

.

'

o:t: material. .

·Analytic problems

\

:; to be anticii;ated and re&;>lved "WOUld

. inclu~: /

'

But even with a concentrated. effort such as

I

lby early 1961

' Sigint information . about the Soviet rocket forces make-up, deployment,
: training, proouction, · etc., rEm:ilned., for the most part, unrew~dmg.(
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· · Organizirtg the: Telemetiy ·Collection Efforty
After Vbr:I.d War

IL. the U.S. Govetnment was aware of the basic nature

of the radio t~lerretry tMt had been userl by the Gentml.S at Peenernunde
in the test fitings of tpe A 4 {V-2) missiles.
system, callerl:

Messina

by the

This 16-channel telerretry

Germans, was of the PPM/AH .type.

It was

9.r.1uch of the information in this seCtion, and in the precerling section
~-~-~-~-----;-~is taken fran articles on these subjects . in
the Crypt:ologic Spectrum and the NSA .Technical Journal. Er'ltitlErl' "Talanatry
and How 'it Grew," the article irt. Spectrum \vas written by Mr. Melville J. Boucher.
It appeared as a two-part article in the Fall 1971 and .Winter'l972 issues,
Vol. 1, No. 3, and Vol. 2, :No. 1, respectively. The article in· the Technical

Journal, entitirol

t was written byl

It appearerl irt the wmtei 19/6 1.ssue of the Journal, Vol. XXI, NQ. 1.
20
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't?j ~ECRB' · UMft'lJi
-believed to ·use freqUencies in the

f~ve-meter

band (60 MHz) •

10

But the

'" u~· s., in subsequent tests of the v-2 at the White Sarrls Proving Ground

·in New Hexico, designed and used •its own ..telemetry .system, employing a
.

.

.

.

different type of rrodulation and operating ·at higher frequencies than did
the

Messina.

Co~sequently,

of U.S. knowledge of the

in the -years after the war little use was nade ·

Messina

system.

Also, in this time pericd, no national-level Elint effort existed
until · the

st.mm:rr

of 1952, when the Anny..,..Navy Electronics Evaluation

·Group (ANEEG) was established.
totaJ:ly radar-oriented.
systems.

However, the Elint of the day was al.Irost

It had little interest in instrumentation-data

Too, the dominant interest of the U.S. ccyptologic effort after

the war concerned conmunications entities' and its collection efforts

were directed mainly against the .HF and lower bands. · Comint., in this tirre
period, was just beginning to become aware of VHF potentialities thrbugh
the discovery of signals . emanating from Soviet-operated, lend-:-lease-furnished

mui tichannel equipnents.
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· NSA did not corre int0 the

t~lerretry

picture officially until 1958,

; when the Agency's Canint mission ~s expanded . to an over~all Sigint role.

In 1959, NSA .assume:i responsibility -for ASA's telemetry analysis
. effort, including its analytic- and technical-Support agrearents with .

1 lu.s. Army Elint operations ,were officially subordinated to the Army
Security Agency in November 1955, but .the phasing..,.in ·process had not been
cx:.rrpleted by June 1956. USASA Canint: operators rovided tip-off infonnation
to the Elint
sonnel during · the · operation~

22
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Li'' st5CftE'f

g4-..ving

the Agercy a nucleus which ~uld train and support
1)
a true in-house.. ·~ffort. . ~ing the same pericrl, rrembers of the joint~

contractors,

..

service Elint pio6essing and collection support organization moved to

..
rounding out'. th_e ccyptologic capability.
.
.
NSA, ·in an attempt
to organize the nl.llrerous entities atterrpting to
'
.
'

NSA,

'

.

.

'

.

..

.

.

exploit these signa},s, ~rganized the Teler:retry and Beacoru:y Analysis
Carrnittee ('I'EBN::) in·~;the 'spring of 1960.

.

.

few organizc.t ions in wpich
.

.

·~overnrrent

TEI3}IC

was, and is, one of the ·

analysts of rnanber agencies,

irrlustrial contractors:·. and . oollal::orating
.agencies meet to exchange
'
.
.

.
.

.

.

analytic results, applyi.bg the 'best available expertise to. the problem
of finding out what these·. Soviet '.missiles and satellites are doing.
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>'Along

.
·!adapting a
.

~the
11

; scratch, and

.

.

First, it leai:ne:i that

free,11 system can be as expensive as building your own fran

. satisfactory.

les~

} R&D engineers,

.

.

way, NSA learne:i two lessons.

ar1d
.

. Second, it learne:i that OCA planners,

people from PRCD operational analysis and collection

: elerrents could wa,t:'k together effectively--in this case as a
to translate national intelligenee

: requirem:=mts

.: first

.
into :a \'nrking manpower. and equipnent system.

· This was NSA' s

such across-i:he-board--collection; precessing,
deployrrte.i1t, manning,
.

.
: training, etc ~·--sy$tein-design effort, ·an approach which is taken for
.
· granted tcrlay but w,hich was ·+ather revolutionary at the ti.rre. ·
.

charged with

.

produc~g

a working system by 1965.

But econany constraints

again forced m:rlific~tions to the plan. ' By cutting out sane sites, using
the

two

existing._l_ _ __.lsystem.S.:r and trirrming a number of technical

·features, budgetary limitations were J:ret, · and the first station
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later Developrents . (1961-197 3)
On

1 July 1961, an internal NSA· reorganization re~ted in GENS-6

becaning A4.

labeled the Office of Mvancerl Weaponry ~Astronautics,

A4 's mission called for the production of Sigint on al~ phases of the
Soviet missile and space program. · · ·Included were such Pmctions as following Soviet progress in . the design, developrent,
.

.

,

missiles, in the construction of launch .facilities,
of special weapons and space vehicles.

and: testing
I

arfi

,

of

in . the prcx:luction

·

Although A4 was to be the focal .point where Sig~t resources ~ld
be directed against the Soviet missile .program; . to . ac~lish its

objectives a. wide variety of suprx>rt was needed· and obtained
fran other
'
'

organizations in the Sigint establisl.1mant.

InternallJ:!', . A4 was supported

in these early years, arrong others, by such

organizat~ons ~

'

J

~·

.:J

.

.c 12, the

Collection Facilities Division; Cl3, . the Signals·. Conv~sion Division;
Cl5, the Advanced Signals. Analysis Division; C3, the Gffice
of Central
'
Reference;

·c4,

the Office of Machine Processing; Tl, ~e Office of

Teleconmmications; H61, the COrrm.mications Processin~ Division; t-164, the
.

Central Reproduction Serv;i.ces Division;

ana ': R3,
.

R5,
.

cmd
.

R6, the Office of

Radio Equiprent Developrent, the Office of .Analytic ~prent Developrent,
and the Office of Special Program Management,

respect~vely.

·. Within A

· Group, assistance Was obtained fran Al ; Soviet Ground : Forces; · A2, Soviet
'

Naval Forces; A3, Soviet· Air Forces;!...__________~_ _____.
25
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A6, Soviet Technical Problems.
A4 itself was subdivided into three divisions.

A41, the Soviet

Missile Ranges and Spa.ce Vehicles division, concentrated on the Soviet
test ranges,
.

anj

in particular

and Vladimirovka.

TyurJtam, Kapustin
v

Yar I Sary rshagan,

.

...__;

A42, the Soviet Rocket Forces division, had the job of

· following this Soviet strike organization, which is responsible for de-ploying MRBr1s, IRFl-15, and

I~.

Three main objectives of the Sigint

effort directed against this target were (1) detennining the state of
.

.

.

readiness of the SRF, (2) re}X)rting changes eoncerning its state of reacliness, and (3) identifying operational deployment sites.

A43, the Atanic

Energy and Missile Production ·division, had as·:.its objective· the determina-

· ·tion of the design, production, and developnent of missiles and related
systems. i - -·· ~-,--:.:
- - - -- - -·-- -- -·- --=- - - - - - - . .. ·. • ;..

.•

'

- - - - - - -- -- - - -- -- - - - - - _ -·

-

..

- ----- - - - -----------·- ····-- ----

~---------- -~-·---,'-:- - ~-···- -- - -·· - - - ---- · - ·- ·7 - - - - ------- --------.(

-- - -

-,
I

.Additionally, various Sigint ground sites I located on the periphery
of the

USSR~

were targeted against Soviet missile and space operations.

Supplementing .· these ·. Sigint ground-based sites were · specially ·equipped
Sigint airlx>rne and shiplx>rne platfonns, along with facilities of other
agencies arrl of the military services.

u.s.

Special efforts conducted by

private contractors also contributoo significantly to the 0ver:-all effort

in these early years, arrl in particular in regard to technical studies conducted on Telint and Elint ma.tters.
In 1961 and 1962, Admiral Frost, then Director of NSA, sent letters

to various Government organizations sbliciting their assistance in resolving
certain technical problans--in particular those pertaining to Soviet
missile- arrl space-related telerretry.

Included .were the National Aero. ..,_,.D
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nautics and Space Administration (NASA)
(DASA)

1

1

the Defense Atanic Sup!_X)rt N]ency

and the Army 1 Navy 1 and Air Force.

The results of their assistance

were "very beneficial to NSA and the over-all telemetry analysis effort."
In 1963 1 the new Director 1 General Blake 1 expanderl this intra-governmant cooperation by cansurrmating an agreEment between NSA and the Air Force
systens Ccrlltlaild for further "scientific and technical consultant support
and services. "

During the same year, similar arrangements were made

between NSA and the North American Air Defense CCimlcmd (NORAD) •

And, as

noted previously 1 the Telemetry and Bea.con.ry Analysis Ccmnittee (TEBAC)
was created in 1960.

Chaired by NSA, its purpose is to bring together

experts fran the Governm:mt 1 the private sectors, and the collaborating

agencies to study the problan and reccmnend solutions.

klditionally, an

NSA m:::mber and alternate nanber are appointed to attend rreetings of the
Guiderl :r-1issile and Astronautics Intelligence Ccrnmittee (Gr1AIC) of USIB.

Heetings are held weekly or whenever deemed necessary by the Chainnan.
NSA is responsible mainly for contributing Sigint-derived information.
In 1963, the Deputy Secretary of Defense for Research and Engineering,
in further attempts to insure that the best possible effort was being
conducted against this high-priority target, levied a requirement on NSA to
produce a surrmary of the Sigint programs directed against Soviet missile and
space targets.

NSA 1 s response was to be part of the input to a DoD review

group responsible for evaluating missile- and space-relat.Erl intelligence.
In particular, the review group want.Erl to insure that (1) collection was

fully res};X)nsive and sup:PJrted, (2) relevant "raw data" was made available
rapidly to analytic elements in Defense and CIA, (3) analysts were of the
highest caliber available, and (4) analytic results 'Y.'OUld be exchanged
freely and rapidly bet\veen r::oD and CIA.

NSA 1 s response, su1::mitted to
I

-
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DoD in late 1963 , recarmenderl, arrong other things, the establishment of
a Department of Defense Soviet .t-1issile and Astronautics Center to be
locaterl at NSA.

Although an NSA effort of this type was already in

operation (NSA/SHAC), the Agency reccmnerrled that it be expanded to include
personnel fran DIA, noting that the end result would ".improve the
coordination of the planning for and tasking of all DoD collection" in
regard to Soviet missile and s:pctce programs.

Sharp enhancement of

reJ?Orting concerning the Soviet missile and space program was also
envisioned in the NSA response, and realized with the subsequent establishment of a joint NSA-DIA effort (DEF/SMAC).
In 1971, A4 became l'7l in an internal NSA reorganization.
1973 a reorganization within Group W resulterl in a

n~1

and of other organizations and functions within Group

And in

alignm:mt of \-71,

w.

labeled the Office of Space and Hissiles, W1 is responsible for
(1) analyzing and reporting Sigint on foreign space and missile systems,
(2) ftrrnishing the NSA operational element of DEF/SHAC, (3) furnishing
trajectory and epherreris support for all N&l\. elem:mts, (4) analyzing and
processing foreign missile and space signals, and (5) assuring tasking and
supporting collection activities are directed effectively against foreign
missile and space systems.
vJl is subdivided into a staff (W109) and five divisions.

The first

of these, the Collection Management and Orrrent Reporting Division (t..Ul),
is responsible, among other things, for tasking space and missile
collection entities, for providing tip-off, support, and control to IbD
collection entities, for analyzing and re:r:orting current space and missile
data fran foreign tests and operations, for developing and maintaining t.l1e
data base for DEF/SMAC, for perfonning administrative support to DEF/EMAC,

28

TOP SECREI'

U~I;GRA

and for developing and coordinating special plans with DoD for missileand space-event collection in coordination with the JCS and various

r.oo

elements.
W14, the Space Division, is responsible for detennining the producer,
operators and users, the rrethods of operation, and the over-all teclmical
capabilities of foreign space systans, by analyzing Sigint on these
systems in coordination with other appropriate Sigint analysis groups.
It is also responsible for rer:orting the resulting intelligence and for
providing guidance to collection and processing elements.
~>Jl5,

the Hissiles Division, is responsible for analyzing arrl reporting

Sigint on foreign missile systems arrl for providing guidance to collection
and processing elements in coordination with other appropriate Sigint

analysis groups.
The Trajectories an:i Ephemeris Division,

~·116,

analyzes an:i reports

Sigint based on trajectories and epherrerides of foreign missile and space
vehicles.

It is also responsible for developing tasking and supporting

collection of Sigint tracking data, and for furnishing trajectory and
ephemeris support to NSA elements.
The last organization under Wl is the Prcrluction Division, Wl7 .

Its

functions include data extraction, conversion, and externals analysis of
intercepted foreign missile and space instrumentation signals for distribution
to the intelligence ccmrunity.

The preparation of technical feedback to

appropriate collection systems is also its responsibility.
Other organizations within Group lV also provide support, to varying
degrees, to the Sigint missile and space effort.
(W2)

I

One, the Office of Elint

is responsible for managing Elint processing, analysis

I

arrl reporting.

Another, W3, the Office of Search, is responsible for discovering and
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analyzing new signals-and for reporting results.

.

----- ----

Still another organization,

W4, the Office of Prcduction Controls, advises arrl assists the Chief,

in the general o:peration of the Group.

w,

Arrl, as was the case with its

predecessor organizations, Wl, to accomplish its objectives, requires
continuing support fran a variety of other organizations, both within arrl
outside the Sigint establishment.
Conclusion
It can be seen fran the foregoing chapter that the Sigint establishment,
as was the case with the Soviets, was embarking on a new and unfamiliar field
in these early years.

Just as the Soviet missile program did not evolve

instantly into a rro1ern and sophisticated target, nor could the Sigint
camn.mity be expected to suddenly attain maximum effectiveness against
it.

Both grew rather spasroodically in the beginning years, and roth ex-

:perienced successes and failures.

And because of stringent security

procedures practicerl by the Soviets, the Sigint effort was forcerl, on
rrore than one occasion, to react belaterlly to Soviet missile programs, sorre
of which were in relatively advanced stages of development when they were
first discovered.

Also, budget constraints, arrl tirre-lags in developing state~

of-the-art equipment, .!lSi facilities systems, forced the Agency to make-do
)A

with less-than-optinu.nn resources in these early years.
Starting virtually fran scratch, NSA, and the other organizations
involved in the collection arrl processing of missile and space signals,
had to acquire and train employees, design arrl implement effective collection

systems arrl facilities, find arrl isolate, in a ma.ze of traffic, relevant
as:pects of the Soviet missile establishment, arrl streamline and refine
processing and reporting capabilities.

Huge arrounts of data had to be
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acquired, processed, analyzed, and correlated, and difficult analytic
problems had to be resolved.

Arrl, as telert"et:ry, beaconry, data, voice,

video, ccmnand and other signals became rrore and rrore cc:mplex in subsequent years, inproved collection and processing systems and techniques
were needed to keep the state of the c:ryptologic art equal to the challenge
of this sophisticated Sigint target.
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