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Basic graphic data upon which this report is based was
prepared at HTAUTOMAT by a joint Army, Navy, CIA Team, in

response to the requirements of GMIC.

well as textual data provided to the consultants, are attached
as preliminary working papers. They will be published in the

near future as a detailed Photo Intelligence Report.

Graphics not presented but referenced in this report, as l
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&
REPORT OF THE

SPECIAL ENGINEERING ANALYSIS GROUP

I. INTRODUGTION

'

This report summarizes the studies and resulting conclusions of the

Engineering Analysis Group which was formed to analyze the TALENT data on
the Kapustin Yar and Tyura Tam-Kiyuchi missile test ranges. This group was
requested to establish, as completely as ssible from photographic data,
the types, sizes, performance, and develoéAent status of Russian missile and
rocket projects. A thorouzh and complete briefing on the photogrgphic infor-
mation was received and preliminary examination of £he data carried out.
It was concluded by this group that only through the use of other available
intelligence information could a reasonable analysis of the TALENT material
be made. Therefore, COMINT, ELINT, RADINT, and other intelligence data was
provided for reference. Particularly in examining photography showing the
Tyura Tam test range instrumentation and orientaticn these other data were
invaluable. Due to the limits of photographic coverage, erroneous conclu-
sions were being drawn which were corrected only by use of the COMINT infor-
mation. Thus, all source information was requested to eliminate obvious
misconceptions and prevent wasted effort.

Since the composition of the analysis group encompassed all primary
fields associated with missile development, specialty teams were formed.
The format of this report essentially follows this team breakdown. The use
of small teams provided not only the necessary specialist concentration

but also gave continuity to the analysis of facilities common to the various

areas.
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In the body of this report, the ranges, locations, zones, dimen-

sions, and nomenclature are taken from the briefing charts prepared for

OPERATION JAM SESSION. Therefore, reference should be made to the plates

of the zones mentioned in reading this report.
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IT. GENERAL CONCLUSIONS

l. The Soviet test ranges and ranghead facilities at Kapustin Yar
and Tyura Tam represent a capability and potential that is generally equiva-
lent, and ;n some respects superior, to that of %Pe US. The land area of
the rangégéads'is well in excess of that‘devoted to all US ranges combined.
At the present time, however, the US ICBM launch facilities appear to out-
number those found in the TALENT material.

2. The entire facility complex indicates th;t the Soviet missile pro-
gram is directed almost exclusively to the development of ﬁobile systems.
Even their largest missiles appear to have been developed for rail mobili?y,
Of significance also is that the mobility is apparently incorpora?ed from
the beginning of the research and development program;. Thus, the operational
ground support equipment appears to be developed simyltaneously with the
missile.

3. The Soviet programs have evidentally been well planned, both in
the weapon syétem and outer space vehicle fields. Existing facilities at
Kapustin Yar, Tyura Tam, and Klyuchi have the capacity for-supporting the
known Soviet missile programs with considerable expansion in rate of activity
achievable, if required. In addition, Tyura TamQKlyuchi is capable of sus-
taining both highly energetic propulsion systems and large complex space
vehicles. A

4, These test ranges have at least as many instrumentation sites as
any of the US ranges, thus indicating that the Soviets attempt to obtain a
large amount of information from each firing.

5. The extensive and diversified research and development programs
being conducted on the Soviet missile test ranges indicates that large and
ca;able research, engineering, and manufacturing organizations exist in sup-

port of these programs.
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6. The study reported herein is not considered to have exhausted the

useful data from PROJECT JAM SESSION. The quantity of data alone precluded

this. However, the level of this current effort is believed sufficient to
®

provide considerable knowledge on the Soviet missile development programs.
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IIX. DETAILED COKRCLUSIONS

A. SURFACE-TO-SURFACE BALLISTIC MI%?ILES

1. Kagustin Yar

a. The lack of identifiablé main communications and administra-
tion Ffacilities indicates that complete photographic coverage has rot,
as yet, been obtained.

b. The overall average rate of fire per pad tcgether with the
apparent reliability of firing indicates an efficiently designed and
operated range, as well as high reliability of missile components.

c. The developnent of operational ground egquipment appears to
progress simultaneously with developmeﬂt of the rest of the missile
system.

d. There is TALENT evidence of the development of at least some
second generation missile wa2aponse.

e. The areas associated with ballistic missiles appear to have
been developed for mobile systems capable of reasonable accuracy.

f. The long-base "V'" and "L" configurations seen in front of the
launch stands are probable range instrumentation tracking systems.
(Occasional ELINT intercepts of S-Band baacons could be identified with
these units.)

g. Single station radio-inertial guidance techhiques (e.g.,
Corporal RIG) are strongly indicated by TALENT for missiles fired
from Zonest 7, 9-North, and 9-South. These guidance systems are
probably road mobile.

h. The guidance system used at Zone 8 cannot be determined from
TALENT coverage. It is possible that an all-inertial system is used

with the short-range missiles which are associated with this launching

complex.

1. See Kapustin Yar Graphic Books 1 and 3.
5
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i. It is difficult to identify a guidance technique in the TALENT
coverage of Zone 10. Poles on the launch stand may suggest collimation

of inertial components; the similarity of Zone 10 and Tyura Tam in this

respect is interesting.

o]

2. Tyura Tam-Klyuchi

a. The existing facilities at Tyura Tam and Klyuchi have the

capacity for supporting the ICEM/ESV programs presently noted.

suited for either land or water impacts of ICBM re-entry vehicles.
¢c. The 60 mile baseline configuration composed of lnstrumentation
\ stations 28, 30 and the launch stand (Plate 22, Tyura Tam-Klyuchi Book)
is probably é range instrumentatidn tracking system.

d. The "Azusa" cross configuration observed at Tyura Tam and
Klyuchi are probably VHF interferometers (e.g., microlock) used for
range instrumentation or satellite tracking.

e. The two 110 foot towers observed on the Tyura Tam launch stand
are possible collimation devices for aligning inertial guldance systems
prior to takeoff. Similar towers are observed on the launch stand of
Zone 10 at Kapustin Yar.

f. No reliable estimate ofeiCBM guidance accuracy can be made

from the present TALENT and COMINT coverage of Tyura Tam.

6

=]

TOP SECRET — EIDER— CHESS

8
. b. The instrumentation complex in the Klyuchi area makes it well
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B. SURFACE-TO-AIR MISSILES

1. A very extensive surface—tégair missile research and develop-
ment test program is apparent in the Kapustin Yar area, from which the
system deployed operationally around Moscow was developed.

2. There is a lack of evidence of the development of a different
system. Specifically, there is no evidence of the development of a low
altitude or area defense surface-to-air missile system.

3. Present surface-to-air missile flight tests probably do not
extend beyond a range of about 25 nautical miles.

4. TFrom the elaborate surface-to-air missile support and fabri-
cation facilities at Kapustin Yar area, it is logical to expect continu-

ing use of the facility for testing new surface-to-air missile systems.
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C. AIR-TO-3URFACE IISSILES

S, At least cne short-range acir-to-surface weapon system 1s opera-
tional. This is probably a "first generction” system, not particularir
sophisticated. Characteristics may include (approxietions):

a. Range - 43S nautical miles

b. Launch altitude - m2diwa, lS,OdO feet

c. Launch speed - low, 256 knots

d. Flight path - 3° or less below horizonta

3. The TALENT material revezls that the Vlsdimirovka-co:plox is
a suitable base for o lon;-raﬁge air-to-surfzce dissile cetivity, usi
the Air Force associated test range as firin: a Ilo cvidence
such activity has been found as yet.

4. Close links between the airport couplex &
support/launch facilities at Zones 10-12, and the
range toward Lake Balkhash suggest facilities for on advanced Pprogrile.
The airport and range could support high &ltitudg/speed manned vehicle
research similar to the US X—l,.X—E, znd X-15 programs. 2Zones 10-12
could permit firing of a first stage and manned last stapge glide rocket

as a step toward manned space flight.
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D. VLADIMIROVKA-LAKE BALKHASH RXBY GOO68 TEST ACTIVITIES

1. The TALENT information is insufficient to confirm or deny the

existence of a new test range. e
. ,

[¢}

3. The operations and control of the new test range

appears to be somewhat divorced from that of either Kapustin Yar
missile test range cr Tyura Tam missile test range.
L. The new test range may be elaborate enough to accommodate any
type of missile or manned vehicle testing restricted only by the confines
of the test range. Race track courses could be flown for Jong-range

airp;anes or cruise missiles.

5. The new test range may or may not be directly connected with
part or all of the new installations (TALENT information) being construc-
ted in Zones 10, 11, 12, 13 and 1l near to and north of the Viadimirovka
airstripe.

6. Of the many types of activities that may be utilizing this sus-
pected new test range, it seems most logical to connect it with a manned
satellite research test program. However, it should be noted that no

specific evidence from TALENT or COMINT sources is available to support

this conclusion.
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IV, SURFACE-TO-?%RFACE BALLISTIC MISSILES

A. KAPUSTIN YAR

l. Rangehead Facilities

The Kapustin Yar rangehead facilities consist of a large number of
sites and buildings. This section of the report will not include discussion
of the Zones numbered 1 and 2 ﬁhich have been designated as tﬁe surface-to-
air facility. Collateral information infers that the Kapustin Yar range has
been and still is a very active range.

Zone 19, which includes the city of Kapustin Yar with an estimated
population of 10 to 15 thousand, is located next to the Volga River, a good
water source. The city is on a railroad. The immediate range area could
encompass as mch as 3,250 square miles. -

Zone 18, based on TALENT and collateral information, has beeﬁ
designated as a possible missile support, static test, and propellant servic-
ing area. The facility is rail-supported and no hard-surfaced roads are seen.
The site is located approximately eight miles from Kapustin Yar. There is
one large building which could be used to completely assemble and check out
a missile larger than the V-2. Other buildings in the area could be used
for component assembly and check out. The area is fenced. A static test
facility appears to be located south and west of the support facility. Col-
lateral information states an engine test stand was disassembled in Germany
and moved to the Kapustin Yar area. The facility is served by a railroad.

While this static test unit was in Germany it was used to test a complete
V-2 missile. Enough support buildings are in the area to support an opera-

tion of this type. The pictures do not show a water line in the area.

However, there is a water tower in the

support area.
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Zone 6 is approximately four miles northeast Qf Zone 18 and appears
to be directly associated with this area. The area is.roaﬁ served. The area
could have been used as a mobile launching site for the early V-2 miésiies.
The site now has scrubs or vegetation growing within the area which might
imply that it i%s no longer in use or has been converted to another use.

In Zone 7, a good hard surfaced road has been constructed to the
support area which is 22 miles from Kapustin Yar. It is of interest to note
what appear to be bunker type buildings which could indicate the storage of
solid propellant rocket motors. The bunkers are large enough to store and
condition rocket engines up to a length of 65 feet. The area has more than
enough support facilities to accommodate the operations at the pad complex.
This could also indicate the activity is somewhat:self_sufficient.k The lack
of a double security fence and guard buildingé could indicate the activity
is no longer research and development in nature. Again the apparent lack

of a service structure in the area suggests a completely mobile-supported

system.

|
|
|
|
|
1
|
|
|
i
|
|
l Zone 8 is located a measured 6,800 feet from the lsunch area of
' Zone 7. A good road has been constructed to the area. The apparent support
area is directly adjacent to the pad area.
. It is significant to note the lack of a good hard-surfaced road.
from the support area to the pad complex. Another item is that the pad area
l is divided by a security fence. The entire area is surrounded by a single
I security fence with no apparent guard buildings except a building at the
entrance which would be a security check point.

The above indicators might suggest the following:

a. The pad facilities are possibly used to launch two different

\ type missiles.

b. The support area being very close to the pad complex indicates

the launching of low thrust, short-range missiles.
l @
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c. The apparent poor road between the support area and pad complex

suggests the area is and/or has been under modifications.

The general orientation and location of the Zone 9 launch facilities,
with respect to Zone 8, indicates the neiggfor a test site and facility to
handle a larger thrust vehicle. These two launch areas are separated by a
distance 11,500 feet. According to US practice, each of these sites would
bé suitable for launching an ICBM type missile. The apparent missile check-
out areas are each located approximately one~half mile in back of the launching
pad complex. The entire area is supported with a good road system. Launch
area north is enclosed with a double security fence with identified guard
posts between the double fence. The lack of above-surface buildings and the
appearance of well-constructed revetments with good entrance roads suggests
the launching operation is mobile supported. The measured distanée between
the apparent launching platform and blockhouse is approximately 200 feet.
However, the blockhouse could have been designed to stand a direct missile
hit.. TALENT information does not reveal the depth and/or thickness of this

- structure. Launch area south has the same significant features as covered
for launch area north. The appearance of a dumb-bell configuration appears
to have been a modification to the original facility. This is suggested
in that one end of the dumb-bell is not completed.

The ‘entire Zone 9 facility looks like a prototype ballistic
missile operational launching site.

Zone 10 is a rail and road supported launching complex. The
facility is located approximately 11 ﬁautical miles to the north‘of Viadimirovka.
A double security fence encloses the area. ILack of revetments suggests the

major portion of launching operation is rail supported.

A service tower is visible.

does not appear to resemble any tower in use at a US range.
A possible water storage tank does exist within the pad area.

blockhouse similar to the one at Tyura Tam has been constructed.

12
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A second possible launching pad is under construction which could
)
also be rail supported. The mesasured distance bstween the two pads is
3500 feet. Based on US test range information, each pad could support and
- o .

launch an ICBM-sized vehicle. Howsver, the required track radii may have been

the determining factor in the pad spacing.

Zone 11 is located between Vliadimirovka and the launching site of
Zone‘lo. The facility is rail and road-supported. Sufficient detail does
not permit a conclusion as to the use of esch buildiﬁg. ‘
The area is enclosed with a solid fenca which suggests éhe activity
is of a classified nature.
A power house is located within the area. It cannot be determined
whether or not the power is consumed‘logally or transmitted t© other areas.
The area.could bte a missile component mamufacturing and test
facility. ‘ .
The facility in Zone 12 consists of a large rail drive-through
building. It appears to be a standard Soviet rail service building.
The area is enclosed with the double gzcurity fence. The entire
area is still under construction.
It is possible that the area will be used as an assembly and
support facility for launch area, Zone 10.
During the construction period, it is possible thgt a temporary
facility at Vliadimirovka is being used to support the launch area,-Zone 10.
In addition to detailed study of individual zones in the rangehead
area, an effort was mads to evaluats the over-all capability of the Kaéustin
Yar range. Various range personnel and Departm=nt of Dsfense groups have
tried to devise a reasonable "yard stick" for me2asuring range capacity
and capability of the US guided missile test facilities. No such "yard stick"
has been found. However; from these US studies there are general guide

lines which are useful in analyzing the ability of a proving ground to

13
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support the assigned programs. By these US standardé% ﬁhe Kapustin Yar range
is far from saturated with the known firing rate and-there is a large growth
potential. ‘ -

' The land area in use at the rgggehead is larger thaﬁ the total
rangehead areas of all US guides®missile ranges. This very large area has
allowed the Soviets to spread their facilities out and minimize maitual inter-
ference between launching areas. The= distancs between launching Zone 1 and
iaunching Zone 10 is alwost equal to the distance between the Army firing
sites at White Sands Proving Ground and +he Air Force launch area at Holloman
Alr Force Base. These areas in New Mexico can carry on many operations almost
independently of each other.

White Sands Proving Ground, ocur largest overland range, is only 100

miles long compared to land impact points at Kapustin Yar which are at least

o

950 nautical -miles dowrrange. The ability to locate impaciwt points on the ground End
accurately survey these points greatly simplifies the instrumentation problems
aséociated with impact. Recovery of critical camponents can also be accom-

plished in & land impact area. A map study indicates that the Kapustin Yar

range could be extended to at least 1300 miles without changing the azimuth

of fire.

The support facilities for the rangehead area seem more than
adequate to support the present rate of fire. The Photography does not appear
to cover all of the support area. An example is commnication facilities which
were easily located on the photographs of Tyura Tam, but none were seen on the
Kapustin Yar coverage. This suggests that additional coverage (collateral
information indicates north and west of the present coverage) might reveal

many additional support facilities such as communication centers, labora-

tories, storage areas, etec.
It is the opinion of this group that the Kapustin Yar range is not

saturated and the firing rate can be substantially increased if required. The

1k

o
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scope of support facilities indicates that the Soviets are placing priority
effort on the over-all missile progran and consider range development a

vital part of their missile activities. The lack of proving ground facilities
is not likely to hamper missile gq@yﬁh and development in the Soviet Union

within the foreseeable future.
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2. Range Instrumentation

The scale of the original photography which provided the TALENT
material for the Kapustin Yar and Tyura Tam ranges does not allow positive
identification of any instrumentation equipment. However, -by -combining all
inPdrmation availsble from COMENT, ELINT, RADINT, and ‘collateral sources
with the TALENT material and by concentrating on the relative positions of
possible instrumentation sites, it is possible to establish a pattern of
instrumentation with a reasonable d=gree of confidence. Although the inves-
tigation'of instrumentation was conducted on a carplete range basis,
individual areas will be discussed separately in.this report.

The Kapustin Yar rangehead has the heaviest concentration of
probable instrumentation sites observied in any portion of the two ranges.
The pattern of these facilities suggests that each launching aresa has its
own network of measurement equipment which has been located to provide op-
timum coverage from the missile system under test. This range appears to
have at least as many instrument sites as any of the US ranges, thus
indicatiéa that the Soviets attempt to cobtain maximim information from each
missile firing. Many large permanent structures are used to house instrumen-
tation equipment and, in additicn, the system of roads throughout the
rangehead, small cleared areas along these roads, and rmltiple cable scars
connecting these cleared areas, would indicate that mobile instrumentation
is used to augment the permanent systems. Mobile instrumentation is further
indicated by the large number of probable van-type vehicles in the motor
pools at the various launch support areas.

One distinguishing characteristic of the-Kapustin Yar rangehead
is the existence of at least four separate possible instrumentation networks
which are l1aid out in precise patterns. Such patterns could relate to
either guidance or instrumentation, and the TALENT material does not pro-
vide sufficient detail to determine which function is assigned to these
networks. A guidance system with base lines from 3 to 10 miles in length

16
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is not consistent with mobile missile systems because of time consuming
survey and installation problems, lending support to the designation of

these networks as instrumentation systems. That these are instrumentation

is also indicated by the fact that thergﬂare permanen§§§ype buildings at

the terminal points on these patterrs. Guidance systems which were intended

-
for mibile use would probably us: vshicular-mounted equipment.

| Collateral information shows that the Soviets had full access to
early German doppler development of the type which lead to the US designed
DOVAP system. Soviet competence in the radar field is apparent %rom work
done in the surface-to-air guidance system. The pa.tt_e:t ns of insfrument
sites in the raﬁgebead would suggest the possible use of some electronic

structs trajectory data by triangulation. The DOVAP system is used in this

manner and also provides high accuracy velocity measurement.

The. Soviets received the

SCR-584 from the US and are known to have manufactured a Soviet version.
This same equipment is still the principal radar in use on €11 US missile
ranges. Although there are no instrument sites where such radar equipment
can be identified, there are many areas vhere such equipment might well be
located.

Telemetry receiving stations cannot be located by the TALENT

coverage; however, there are x few characteristics which would clearly identify
such a station even with larger scale photography. Pre-flight calibration
of missile~borne telemetry equipment would probably regquire telemetry

receiving equipment in thé:%écinity of each launch area and this equipment

17
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cculd easily serve as an in-flight facility. A number of supporﬁ zones in
the rangehead could contain telemetry receiving facilities which would not

be visible or the photography.
Collateral information also indicates that optical instruments of
the Askania cinetheodolite type were in use on the range at the time of the

first v-2 firingséi Again, the TAILENT mterial doss not show any such equip-

ment. The many roads throughout the area and many small unidentified objects
would be consistent -rith a variety of optical instruments.

In summary, the Kapustin Yar rangehead area appears to be heavily
instrumented. No positive identification of instrumentation types is
possible due to the scale of photography. Sources other than TALENT would

indicate that the following types of instrumentation might be in use on this

range: radar, telemetry, doppler systems, and optical instruments (cine-
theodolites).

The pattern and density of probable instrumentation facilities
in consistent with the use of all of these systems.

It is doubtful that aerial photography can provide significant
information on the range instrumentation systems in use, even with increased
scale. ELINT techniques including flights over the aréa ﬁith suitable
receiver equipment would probably provide more information regarding instru-

mentation systems and technigques.

Photographic coverage extends due east from the rangehead to a

distance of approximately 225 nautical miles. The width of the coverage is
approximately 38 miles. A study of this downrange area revealed very few
possible impact points or impact instrumentation sites. 1In fact, the only

areas which show definite patterns of stations suitable for instrumentation

[

impact are centered approximately 35 miles downrange and 210 miles downrange.

which are within the TALENT coverage. A careful examination of these points

failed to indicate any impacts or instrumentation.
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There are several p8ssible explanations for the lack of visible
impact instrumentation:
7 a. Mobile instruments may b2 in use and moved to the impact
areas only for firing operations. The road nefs in the downrange area
appear adequate to support this type of operation. Some COMINT material
supports this explanation since references have been made to moving
stations. Mobile instrumentation would require bases of operation in

the general vicinity of the impact areas but such bases could be located

out of the area covered by TALENT. Aircraft support of the downrange
instrumentation stations is regularly reported and no airfields
are shown in the coverage. Acain this would indicate the Possibility of

instrumentation support bases located cutside the area covered by TALENT

0

material.

b. TImpact areas may have vary limited instrumentation coverage

and thus not be visible on the photographs.

It

a N
is considered highly unlikely that equipment to perform these functions
could be so small that soms indicators would not be detected on the

photographs.
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The possible existence of range instrumentation activity at a
distance of 210 miles from the launch area is not campatible with COMINT or
ELTNT information. The facilities seen in this area cannot be definitely
classed as instrumentation. These facilities could be communication relay
stations connecting more distant points ®n the range or, of course, these
sites may not have any direct@gelationship to the Kapustin Yar range.

There is no photographic coverage of- the 300, 650, or 950 mile

impact areas. These areas are not treated in this report.

[}
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TAIENT: The photographic intelligence available on Kapustin Yar

is based upon the flyover. Using the areas as labeled by

the photographic %nterpreters, the following features may be distinguished:
In Zone k:
a. Unidentified objects 1200 feet aft of the launching pad,
syrmetric with respect to the firing line (east), 300 feet apart.
b. The support area is close to the firing pad.

c. Otherwise, photography of the area is marginal.
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N (o]
Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6



Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6

TOP SECRET — FIDER — THESS

]

Copy

In Zone T: S a
a. Trailerized installation to Wwest of launch pads.
(1) 3300 feet from 1aunching'pads to instellation.
(2) No direct road from pads to installation, access
indirect.
. (3) Semi-cleared area in front of a major trailer facing
pads, clear line-of-sight to both pads.
(%) Access to support area, but definitely in clear
from support area.
b. Used but unoccupied area ta west.of field Jlaunchers.
(1) 1700 feet from launchers to used area.
(2) No direct road from launchers to used area.
c. Iaunch area contains several small trailers near launcher.
d. Forward "instrumentation" set up for Zone 7 (Plate 17,
Book 1).
(1) Two legs 58,000 feet, broken at 29,300 feet.
(2) Apex at Zone 7 support area.
(3) Oriented toward assumed 300 mile area (100° azimmth
from north).
In Zone 8:
a. Support area to immediate rear of launcher.
b. No immediately evident site similar to trailerized instal-
lation back of Zae 7 except for conglomerate area 6500 feet to

rear (Plate 7) cabled to support area.

22
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c. Certain support buildings have concrete drive-in roads,
possibly set on somew%gt rmore firm foundation than buildings of
support. @

d. Zone 8 does not appear to have been planned at the came time
as Zone Y.

e. Whole installetion is launcher-centered.

In Zone 9:

a. Two trailerized installations to west of each launch pad.

(1) 5260 feet due west of both north and south launch
areas.

(2) No direct road from pads to installation. Access
from south installation to south pad remarkably indirect.

(3) Clear line-of-sight from installations to pads.

(4) cabling from inétallations to pads.

(5) Van with possible antenna on roof in Zone 9-South.

b. South launch area (Plate 1, Book 1)

(1) Construction camp to south in non-interference positiocn
with respect to pad and installation mentionednabove,

(2) Dumb-bell shaped cleared areas oriented %17° to north.

Each area 1000 feet from pad. Areas are part of a recent

modification; no objects in areas at moment.

(3) Whole area being modified; support area being
expanded.

(4) South guidance installation 2less formal than north

area; fewer vehicles; installation not fanced.
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c. Support complex evidentally planned with botn Zone
and 9-South in mind. Launching pads further separated than
Zone 8.
d. Control center at apex of roads to launching pads is cabled

&.

to forward stations ‘in a pattern, 53,000 fzet on a- side, bi-
sector bearing 93° to north. Dome-shaped buildinzs® at all stations.
In Zone 10:
a. Three-station "L" base line forward of launcher.
(1) 100,000 feet from launcher.
(2) oriented with extended leg to the east.
(3) Each leg 65,000 feet, extension of east leg by
34,000 feet. “

(4) Each facility fenced, relatively large buildings

(not trailers), domed structures on rcofs, probably thres dome:
at each site.

(5) Firing line bisects north-south legz. -

(6) Stations cabled together and back to electronics
installation and/or launch area.
b. Three station "L" base line aft of launcher.

(1) 38,500 feet aft of lamuncher.

(2) Oriented with east-west leg at 100° azimith from

north.

o

(3) Each leg 18,500 feet long.

(4) Cutrigger facilities not fenced. Center facilit&
fenced.

(5) Facilities cabled together and to electronics
installation and to Zone 11 (Token radaf and rail turn-

around).
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INTELLIGENCE GUIDES. Because the various intelligence sources

give only partial indications of guidance techniques, it is important to
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introduce model guidance systems at the outset. Five general classes of
guidance systems are considered here. Significant features of each system
which might appear in TALENT, COMINT, ELINT, and RADINT éntelligence are
then enumerated on the basis’ of our own experience. By cbmparing these
intelligence guides for the available data, an gstimation of prob#b;e
guidance techniques for successive areas®can be developed in a systematic
wvay. The accurac; of such systems can then be inferred from typical

performance as well as occasional COMINT breakouts. (See Appendix I.)

SUGGESTED INTERPRETATION: Based on the foregoing intelligence,

certain limited conclusions are suggested. In Zone L, oblique photography
is too severe a limitation to permit guidance identification. Whatever
guidance technique is in use, however, is located within about 1000 feet
of the launcher. '

In Zone 7, & single-point radio guidance station is located
3300 feet to the rear of the launcher. The guidance system is probably
designed for ranges on the order of 300 miles. The resemblance to the
US Corporal configuration is striking. An out-in-the-field version is
tested in the immediate area.

In Zone 8, the close proximity of support and the blocking of
line-of-sight to the rear by support installations suggests both short
(less than 300 miles) range and inertial guidance. The drive-in roads in
the support area provide indicators that the buildings are ﬁsed as clean
rooms for testing precision instruments such as gyroscopes and accelerom-
eters. No apparent evidence exists that this area was once a radio-guidance
area, or that the area was planned at the same time as Zoﬁe T- The apparent

age is less than five years.

In Zone 9, single-point radio guidance station‘

} probably designed for 650

mile missile is reasonably consistent with the relatively complete intelli-

gence picture. In addition, Zone 9-South has recently been modified,
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probably for testing a new or modified configurations (e.g., 950 mile missile
or stages missiles for pre-ICBM or pre-ESV test.) South area was a less
formal version of Zone 9-North before modification, was planned with care,
and was designed to accommodate a fairly high firing ra}e.
2 (=3
The dissimilarity of the instrumentation in Zone 10 to that any-

where else in Kapustin Yar or Tyura Tam is particularly striking. There

are indicators of a rail-launched system development. This, coupled with
lack of what would be reascnable radio guidance sites for such development,
implies either inertial guidance or radio guidance aboard a railrocad car.
Inertial guidance might be indicated by the "collimation poles" in the
launch area. (See Tyura Tam discussion, Part B. of this section.)

TALENT information now suggests that the shorter range-missiles may

be ineftially guided, quite mobile, and in their second generation. The

le.l
L% 2

..
FEAS 3

3OO,V650, and probably the 950 missiles are probably guided by radioc techniques.
There are indicators that inertial instruments are used in the missile as

part of the guidance system. The guidance station is single-point, trailerized,
capable of operating from little more than a cleared area. Frequency of the
radio guidance is unknown, although microwave frequencies are suspect. (1t
should be remembered that the USSR started with not only the German ideas

on guidance, but also a considerable body of useful US radar eguipment and
design knowledge. )

ACCURACY ESTIMATES: There are two approaches to the problem of

estimating guidance accuracy for the Soviet system.

The second method associates most probable

guidance system types with the various pads and thus hopefully to particular
ranges of firings. Component accuracies in US programs allow one to set a
reasonable limit on the guidance accuracy which can be achieved with such

systems. Unfortunately, neither of these approaches yields an estimate which
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can be defended as representing the Soviet CEP. The prcblem if further éom-
plicated by a complete lack of information on the weight-to-drag ratio of
the Soviet nose cone, which may contribute a significant re-entry error *to
the guidance errors.
The SMITIG Report2 summarizes the reports of nose cone and/or &
booster impacts which©®have béen broken out from range traffic.
Range ’ From To Number
75 Dec. '55 April 'ST 6
150 March 'S5h June 'S57 26
300 May 'Sk June 'ST L3

650 Aug. 'sh Nov. '56 L6

These ﬂ!ports are usually made with respect to a fixed reference—(i¢e‘, short
8 xm., right 1 km.). It is agreed that an aiming point offset from the
reference point is probably used for each shot so that the previous estimates
of range and lateral errors at 650 nautical miles of =CR= 6 km. and

=<1 = 1 km. are unduly pessimistic. The demand for impact coordinates

strongly

suggests that the Soviets have taken or are taking the logical steps which
would improve the impact accuracy at the 650 nautical mile range.

The real hope for this approach lies in the possibility of
intercepting both the intended and actual impact coordinates. Range to

impact was predicted for seven flights, which are shown in Table 1, page 30.

Comparison of

these results with the reported impact (Gauss-Krueger) coordinates suggests

that these ranges are only coarse indications which could be used by down-
range impact stations for searching, orientation, etc. The two firings to

650 nautical miles on 16 November and 5 December 1955 unfortunately did not

2. TI-GM-57, No. 7, Vol. II, 1 July 1957, p Fak.
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include the necegsary absolute impact coordinates. The 0 Fevruary 1957
firing to 150 nautical miles is beset with the same problex, as is the
19 September 1956 firing to 150 nautical miles, where the predicted range
was indicated to be 56 km. (7) /3b nautical miles/. Although th:ise results
are somewhat discouraging, it is apparent that the 2ight combination of
COMINT breakouts would clarify the problem eg%rmously and it is hoped that
intensive decrypting effort caﬁ be devotea to such traffic on both rangss.

TALENT, COMINT, and ELINT have indicated that a US "Corporal-typ="
radio-inertial guidance system is & possible system to associate with the
flights which are launched from Zones 7, 9-Ilorth, and 9-Socuth to the 300,
650, and possibly 950 nautical mile areas. The Corporal system measures
range with an S-band pulsed radar (essentially an SCR 58L) and elevation
and azimith angle with a conical scan technique. Range rate is mfasured
by a CW doppler technigue on 450 me. which is doubled in the missile and
retransmitted at 900 mc. Steering, shutoff, and range correction commandes
are transmitted to the missile by the pulse and CW systems. These comzmands
are used to override the programred auto-pilot which uses two degree of
freedom gyros. Body fixed accelerometers are used toc measure the range
correction which is applied at re-entry. The nominal slant range at shut-
off for Corporal usage is'about 15 miles and the system produced range and
lateral errors of

SR = 300 yd.
4 L = 100 yd4.

at ranges of 25 to 75 nautical miles. The design is based on equipment
(i.e., 584's) which was developed during World War II. The accuracy with
which the Corporal system measures 'radar" coordinates with a second smooth~

ing period is shown cn the following page.
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cr = 30 feet

¥ = 1/3 feet/second

TE T A = 1 milliradian
.1 = 10 micgoradians/second
cE =~ 50 micrcradians/second

There gs sufficient power in the air-borne transponders to enable
the system to work at the longer slant ranzes associated with IRBM and ICEL
downrange shutoff positions.

If such a system were used to guide an ICEM, the impact accuracy

would be considerably larger than that quoted above, because the burncut °
errors would be propagated over a lonzer free flight trajectory. We assume
that an accurate vernier mctor is supplied to eliminate shutdown errcrs. For

. . s ) —~ O =
a burnout height of 200 miles, a launching angle of 67.5° and downrangs -
distance of 500 nautical miles, the expressions for range and lateral miss

at 5500 nautical miles become:

= 0.0002 - miles g _3 miles g, 3.3 Eiles ;4.3 BllSc, 5 milss -
IR it 3 mnil 7 mil mil “sec
R miles miles -
=L = 3.2 i1 7 d+ 0.5 /{——————5ec 4

If the individual measurement errors are considered independent,
the root mean sguare impact errors for a Corporal system used at these ranges
are:

J R = 6 miles

L = 10 miles
This gives a CEP of about 5 nautica; rriles, which may cor may not meet the
Soviet oOperational regquirement. To convert such a system to a one o1 two
mile CEP would require a significant refinement in the trachking radar,

corresponding to the transition from the 3CR 53k to the Nike "B" radar.

32
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Collateralvinformation might indicate such a developmsnt projram lsad

a TITAN-BTL type guldance syster. which could give a one or two miles CEP.
Another possible guidance systen ic all-inertiali.

were conclusive evidence from TALENT that an afi-inertial

were used with a particular launch pad-missile

not estimate the CEP without collateral information on

gyroscopes and accelerometers employed. The only collateral information

we have seen comes from German returnees who describe gyro development pro-

grams aimed at drift rates of 0.1 to 0.01%hour. The advanced TITAN-ARMA

system will probably achieve about O.OBO/hour total platform drift under

190 g maximum acceleration. Considering that the German-Soviet estimates

date from about 1950 (?7), it is reasonable to assume that the Soviet inertial

program is comparable to or ahead of our TITAN program which began in 1955.

On this assumption, they could achieve a CEP of one or two miles at 5500_

nautical miles and do correspondingly better at IRBIM ranges. It is ressible

that they are well alonz in such a progran.

The third possible guidance system is the lonzs-base radar system.
The "V and "L" base line configurations which are observed in front of
most launch pads at the Kepustin Yar missile test range could be used for
either guidance or range instrumentation. We cannot decide positively .
which (if either) function these base lines perform, but we can estimate
the accuracy which could be obtained with such systems. If we assume
that the three outlying stations use semi-mobile SCR 584 radars for
measuring range and differentiating this to get range rate, it should be
possible to measure with the following accuracies:

= 30 feet

2 to 3 fps

The base lines of the Kapustin Yar missile test range installa-
tions are all about 10 miles. The burnout is apprcximately 50 miles for
650 nautical mile flights and is about the same distance dovnrange. For o

o ] .
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a slant range of 350,000 feet and a burnout angle of 37°, the following rate

error coefficients were computed:

R = 0.3 BHes 'y, - g3, )

ST = 0.6(Fp - f73) Hgee

Using these expressions and the above estimates, we conclude:

& R == 0.8 miles '

L == 1.6 miles
giving a CEP of about one mile at 650 nautical miles. If modern raﬁging radars
were used, this could be reduced by a factor of four or more. A base line of
10 miles, however, does not realize the full benefits of a long base system.
We conclude that the logistical problems associated with these forward-
deployed base lines could not be justified with such a modest accﬁracy in
an operational system, so that it is probable that they are used for range

instrumentation.
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L. Propulsion System and Propellants Analysis

The propellants in use at Kapustin Yar cannot be firmly determined
from any of the information available. Some of the indicative data is dis-
cussed below. ¢

The Kapustin Yar industrial area is well developed having power,
water and rail facilities. It appears to have the basic capabilities to
manufécture pfopellants if regquired. It also could receive chemicals from
Stalingrad or other large industrisl centers. The TALENT information does
not permit propellant chemical plaent identification.

Near Zone 18 there is a small facility that is both rail and road

served. It is a possible liquid propellant loading and trenshipment point.

The area has one storage tank about 30 feet in diameter and an earth-covered

object Eor possible storage. A contaminated water. or sewage

leach field is provided. This area might be an oxidizer storage

and transhipment facility.

The missile assembly, manufacturing, and test facility, Zone 3,
contains five reveted, well spaced areas that are identified as possible solid
propellant storage or test areas. These facilities are tentatively associated
with the surface-to-air missile launch and short—range ballistic missile test
sites. However, the large turnihg radii and straightening sections leading
into the bunkers or test pads would indicate objects longer than the probable
surface-to-air missile boosters; beyond that, the photographs do not give
further information.

The missile assembly areas east and west in Zone 9 are very simple
in their support and both contain earth-covered storage buildings sug§esting
solid propellant activity. . '

The information from ELINT, RADINT, end COMINT, regarding the ranges
of missiles fired from Kapustin Yar, together with collaterai photographs and
missile performance calculations, indicate that it is probable that liquid
propellants are being used for the 650 and 960 nautical mile miésiles. This

information is listed on the following page:
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c. Using the available data sources and TALENT missile dimensions
with estimated warhead welghts, engine-missile thrust to gross take-off
weight ratios of 1.4 to 1.6 are obtained. With the shorter solid pro-

pellant burning times, ratios of 2-2.5 would be expected.

e. Statements have also been made on 300 mile fest concerning the
oxygen tanks.,

f. Zone 10, served by rail from Vladimirovka, has large liguid
fuel storage facilities that could be used for both rocket and turdbojet

engines.
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Collateral information together with cegiain site characteristics
Indicate that Zone 6 was used for early V-2 firings. It is doubtful that
this area - is still active as it has been effectivély ringed by new site
construction.

Zone 7 is characterized by a main two-pad research and development
type laungi area served by a paved road plus up to five possibléjoperational
training pads. These smaller areas have 40 x 40 foot concrete pads with
several associated revetments. Three of these small pads are unusual in that
no road or path actually leads up to the pad.

The access roads leading to the main launch pads and the size of
both pads provide a capability of handling a trailer-mounted missile of 60
to 70 feet in length. Since no permanent erector or launch tower are found,
it appears that the site was developed for fully mobile systems.'

Figure 2 is a picture from the Moscow parade of & missile type which

could have been launched from this zone.

The only objects in this zone identified as possible missiles have

Such identification is gques-

tionable on the basis of the improbable diameter, even if a launch tover is

assumed. The type of missiles shown in Figures 3 and L would be generally

campatible with these dimensions and the use of the small pads.

The size and complexity of the support zone, located about one-
half mile from the launch zone, is adequate to support a méjor research and
development projeect. Comparison of the facilities found at Zone 7 with com-

R parable US test ranges indicates a capability for accommodating a high rate
of test firing for either a single system or combination of systéms.

The lack of truck scars leading to three of the possible launch
pads would indicate either lack of usage or quite a small missile or rocket.
As indicated previously, the main area could be used for rather sizeable
missiles. This launch area is properly oriented for fifing down the main

Kapustin Yar ballistic missile range and could be used for missiles of

300 naatical miles range or greater.
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The launch area at Zone 8 is somewhat similar to that of Zone 7.
However, the support area is located right next to the launch area. The
distance from the main launch pad to the nearest large building is only
600 feet. The roads within the launch area are surfaced as are the launch
pads. The road layout and turn radii would permit handling 60-70 foot long
trailers. The approach foads to the launch area, however, are unimproved
and do not appear consistent with handling large missiles. The closeness
of the support area to the launch pads is also indicative of small rather
than large missiles, or a missile in which there is great confidence as
to reliability.

Two possible missiles appear in the area. The first, lacated on
the edge of the main launch pad, looks very similar to the types of missiles
shown in Figures 3 and 4, which appeared in the Moscow parade. The dimen-

sions of this missile from TALENT data were measured as 35 feet in length

‘ Ths Moscow parade missiles were 35.6 feet long and

2.7 feet in diameter and 32.2 feet long and 2.1 feet in diameter, plus the

heatiné blanket, respectively. The second possible missile located in Zone 8

was L5 feet long‘ The measured dimensions are con-
sidered good to about plus or minus 10 per cent. Due to the extremely diffi-
cult shadow pattern being measured, it is estimated that the length could be
as much as 25 per cent in error and the diameter up to 30 to 4O per cent.
However, the dimensions giQen are the best obtainable.

The general impression, then, is that Zone 8 is basically a short-
range, i.e., R<¥100 nautical mile missile launching area.

Both the north and south launch areas in Zone 9 appear to have been
designed for large single stage missiles or medium §1zed two~-stage missiles.
The access roads are well paved and provide straight approaches to the
launch pads. The launch pads are very large and provide suitable turn around
space. Adequate return roads from the pad are also evident. Zone 9 provided

éthe most easily identified missiles in any area. The missile shadow gave a

39
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height to the top of an erected missile of 75 feet and a diameter of 9.6
feet. Considering that the missile must have beefl)placed on a launch plat-
form of from 5 high to provide clearance for the exhaust flame
from the rocket engine, this gives a missile length of from 65 to 70 feet.
These basic dimensions are quige similar to the Thor and Jupiter migﬁiles
indicating a probable gross weight of about 110,000-120,000 pounds.
[au)
Examination of the associated area, designated '"missile checkout

area - north (south)" and "missile ascembly arza - east (west)" in the

TALENT graphics (Kapustin Yar Book 1), tends to indicate limits on the length
£

of missiles being handled to 60-70 feet

These limits are rather consistent throughout the area based on road

turn radii, building lengths, and probable door height. The two separate

and generally similar launcher/support complexes provide the possibility

of developing two different mediun to intermediate range systems simultaneous-
ly. If US practices were followed, the two launch/support complexes would be
provided to achieve a higher fire rate for a single project.’

Thus, Zone 9 appears to be the prime area for launching the 650
and possibly the 950 mile missiles.

Zone 20 is a launching area that appzars to have originally been
associated with the surface-to-air missiles. This activity seems to have
been discontinued but the area still appears to be active. Zone 8 is at
the head of a short but suitable instrumented range. It would thus appear
that short-range missiles s;milar to ones shown in the lMoscow parade,

Figures 4 and 5, are fired from this range.
On the basis of the preceding analysis, the launch area assign-

ments shown on the following page, appear consistent with the available data.
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Probable Range Class

RT50 miles but no real limit
Operational - R100 miles
Probably inactive -

R % 300 and R=100 miles

R 100 miles

R = 650 and possibly R = 950 miles

RT10 nautical miles
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6. Development Status

The pictures of Kapustin Yar area indicate a missile test facility
in a& very advanced state of development. The order in which the facilities
were developed, their sophistication and their number are consistent only

with an operation that has been underway for a long time.

Interrogations indi&gfe that the Soviets tested for military eval-

i

uation 20 or more A-L's in‘l9k7. This evidence supports the impression ob-
tained from the pictures that Kapustin Yar has been in operation for 10 years
or more.

The number and sizes of the launching areas scattered over the
Kapustin Yar range indicate a very extensive development effort in Soviet
Russia. The launching facilities in the Kapustin Yar area alone indicate a
tremendous operating capacity for research and development firings. This
capacity is consistent only with a large development effort.

It can be inferred from collateral.information‘that the Soviéts
could have as many as 70,000 to 80,000 people engaged in ballistic missile
development. This effort is comparable to our own IRBM-ICBM effort and is
consistent with the facilities seen both at Kapustin Yar and Tyura Tam.

One of the impressive features of the Kﬁpustin Yar photography is
the steady and rapid growth of the technical capability of the range facili-
ties for ballistic missiles. It is felt that this growth ;eflects consider-
able experience in ballistic missile development. Interrogations indicate
that a group of 5000 people was formed to work on missiles as early as 1946.
Assume a two-year cycle perﬁits doubling the effort. This permits one-year
experience for each person before assigning him a trainee. Then a force of

80,000 would average over five years experience by 1957. This experience &

&

factor can explain the degree of sophistication of the KapuStin Yar facilities.

o

o
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The oldest ballistic missile launching site that can be seen at
Kapustin Yar is in Zone 6. Zone 6 is supported by a rail spur from the
Kapustin Yar-Vladimirovka rail l%ne. Just off the end of the rail spur is
what appears to be an A-4 launch site. This area was apparently supported
by facilities at Zone 18. At Zone 18, there are support buildings and a
static test stand. Zone 6 would fit the description of the A-4 launching
area reported being used in 19L47.

At this point, an interesting feature of the Kapustin Yar range is
evident, If Zone 6 were an early test site at Kapustin Yar, it would be
expected that an expanding research and development program would push the
extension of the support road in a northeasterly direction, particularly
if testing of larger missiles was contemplated. The road was extended as
indicated and provides access to Zones T, 8, and 9, which are progressively
larger installations. Zones L4 and 5, however, also look like ballistic

‘ missile launching areas. The location of these areas suggests that they were

added while Zone 6 was operable but before Zones 7, 8 and 9 were developed.

Since the launch sites look older than Zones 7> 8 and 9 and since
they seemed to be désigned for smaller missile systegs, Zones 4 and 5 are
probably connected with program extensions of the A-4 effort. On the other
hand, they represent a departure from a rail supported launching fécility.

The existence of three launching pads lined up in Zone 5 make it
look like a troop training facility. Since, as it has been pointed out, the
A~l4 could have been operational by 1948, A-L troop training in Zone 5 could
'explain its existence and apparent age. The absence of rail support in Zone
5 could be attributed to a reluctance to depend on railroads for short-range
weapons which may be used in areas with iow railroad density or because of
the gauge change at the USSR border.

The launch pad in Zone k is similar to those in Zones 5 and 6. The
fact that it is tied by road to Zone 20, as is Zone 5, implies that these two

)

L3
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facilities are related. This relation could be through military support.
(o]
For example, Zone 4 could be a“site for engineering user tests of the A-L.

It is unlikely that it was added for research and development testing.

)

Zone T looks like the first launch area developed specifically
for early research and development launching. The size of the area and
the distance of the launch pad from the near support facilities indicates

it was designed for missiles larger than the A-kL.

<

Interrogations indicate that consideration was given by the Soviets
to exploiting the growth potentiasl of thé A-4. This is an elementary engi-
neering problem and the A-4 range could have been extended to 300 nautical
miles in a year or two. A new test facility probably would have been required
for such a development.

Zone 8 looks like a new research and development launéﬁing facility
added after the development of Zone 7. Its location is consistent with the

use of an easterly firing azimuth. The proximity of the near support facili-

@

ties to the launching pad suggest Zone 8 was developed for a smaller short-

range missile.

k3]

Examination of the picture of Zone 8 reveals two interesting objects.
First, there appears to be a short missile in the center of the pad. Second,
there is to one side a shadow which correlates with the tracked-erector-carr-

ier shown transporting a small missile in the November 7 parade. This missile,

30 feet long appears to be a paft of a 75 nautical

mile highly mobile missile system. Assuming the availability of a 300 nauti-
cal mile missile system, in the early 1950's the development of such a short-
rénge system shortly thereafter would have been consistent with military
réquirements.

Zone 9 has the appearance of being started shortly after Zone 8.
It is clearly constructed for the launching of missiles larger than those

handled in Zones 4 through 8.
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Collateral information indicates that the development of a 100 ton
engine was initi%§ed in 1948 or 1949. Also, large (150,000 pound) rockets

were studied as early as 1950. Such developments could be expected, if con-

tinued, to result in flight tests by 1952 or 1953.

These could have been fired from
Zone 9. Indeed, there is a Jupiter/Thor sized object on the south pad of
Zone 9. The following day a 650 mile missile was fired from Kapustin Yar.
The size of the obJject on the pad is consistent with a missile caé?ying a
6650 pound warhead 650 miles.

Zone 10 looks like a logical extension of the Kapustin Yar range
development. A road extends from Zone 9 to Zone 10 and this road is being
improved. Assuming that Zones 7, 8, and 9 existed before Zone lQ was started,
the location of Zone 10 is as close to Kapustin Yar as is physically possible.
The only two possibilities were north of Zone 7 and south of Zone 9.

The photographs reveal a very distinctive rail spur into Zone 10.
The manner in which the track terminates in the pad area makes it appear to
be a rail launch facility as opposed to a simply rail served facility. The
requirement:for a rail spur for the new facility probably accounts for the
choice of location south of Zone 9. This location is conviently close to the
rail line and the sidings and spurs (important for car handiing) at Vladimirovka.
Zone 10 does not appear to be completed, but one-half of the facility is cleaned
up. The presence of a crane in the area permits the possibility of firings
having been conducted from this -area.

It should be noted that Zone 10 could just as well have been added
as an extension of the activities at Vladimirovka.  This does not, however,
explain the road improvement to Kapustin Yar. Furthermore, the facility
looks a great deal more like a ballistic missile facility than anything
designed for manned aircraft or cruise missiles. While the 950 mile missiles

could have been fired from Zone 10, they could equally well hgve ‘been Jaunched

4s
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B. TYURA TAM-KLYUCHT

1. Rangehead Facilities

TALENT information clearly indicates a good railroad system does
exist within the areas under consideration. It is%ot unreasonable to assume
the focal point for the railroad system is located at Moscow. A secondary
terminal exists at Saratov which provides good rail service to the Kapustin
Yar, Vliadimirovka, and Tyura Tam areas. Collateral information confirms the
So?iets rely heavily on their railroad system to support their vast logistic
endeavors.

The Tyura Tam area is almost entirély dependent on rail support.

A small amount of support can be supplied by air and barge.

The air strip at Tyura Tam does not appear to be a first class
facility when compared with the strip at Vladimirovka. The measured length
of L200 feet is sufficient to handle conventional type aircraft.

The Syr Darya River is considered a navigable river which could
handle barge transportation. At Kazalinsk, a short distance downstream, the
discharge averages 433 cubic meters per second for the year but fluctuates
from a minimum of 76 cubic meters per second to a maximum of 1080. The low-
water period usually occurs in December and January. The river has two periods
of high water. The first, which is associated with the Spring thaws, occurs
in March and April. The second follows shortly thereafter, beginning in May
and reaching its maximum in July. The river is generally frozen over from the
beginning of December to the beginning of April.

The Syr Darya River furnishes water for the Tyura Tam launching
complex. There are two separate water treatment and distribution systems
(Figures 6 and 7). The first is an extension of the old Tyura Tam water
system supplemented by parallel lines from the water treatment Plant; the
second is considerably larger and appears tc have been given a high priority
in order to furnish sufficient water to the storage and distribution centers

at the test area.

48
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The outstanding feature of the water distributions

system are:

a. Pipeline diamneter

b. The water storage capacity at the launch site
(7-8 x 10% gal. per tank diameter height) and the storage volure at
the test stand flame deflector pit (1.3 x 100 gal.) for a 20 foot depth.
c. A further doubling of the water storage capacity is indicated
by the construction underway at the storaze site.
d. The provision for high flow guantities to the test 2rea from

storage (three parallel lines).

e. A possible return system from the launch site to the misciie

checkout area for processing.

A comparison ot the Tyura Tam Jaunch or static test facility water
storage and flow characteristics with similar US applications is given in
Table 3, page 50. From these data it is clear that the water reguirements Tor
the Soviet test programs planned for the facility are considerabl:y greater
than the current US test facility capability

The primary power used at the rangehead is generated in the logis-
tical support and administrative area. From the power plant building layout
end dimensional characteristics (area and voluie), ccmparison with other Soviet
power plants indicates the plant rating is approximately 12,000 kiw. with a
10,000 kw. net output. A1l the power produced is distributed to the range-
head (Figure 8). Approximately 3-5,000 kw. is distributed to the pozsible
propellant production area. The remaining power capacity is distributed to
the test site. No major power is distributed to the water storage area.
Hovever, it is estimated the remaining power would be sutiicient to provide
boost pumping at the test site for flame deflection and firex reguirements.

TALENT information provides a degree of confidence that a comnuni -

cation facility does exist for the Tyurse Tan operation. One apparent site is

L9
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TABLE 3

¢

Flame Deflector
Facllity Diameter Pipe Flow Rate Flow Velocity Injection Pressure Storage

(£t.) (gpm) - (ft/sec) - (pst) (gal.)

TYURA TAM 5% 135,000 7-8 x 106

(launch & static test) (3 pipes) 270,000 (present)

B : 1416 x 10°
(future)

13403S d01L

PATRICK AFB 30-40,000 0.5 x 106
(launch & static test)

(engine test) (Cocoa-area) ’

130G —

EAFB ] 20,000 0.8 x 10°
(engine test) (1-1 area)
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**  Per tank diameter depth.

ROCKET LAUNCH AND STATIC TEST FACILITY WATER COMPARISON
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located approximately five miles south of the designated rangehead. Another
similar site is located some three miles west of the city of Tyura Tam.

A direct comparison of the two sites and apparent antennae pole
configurations suggests they are using standard rr&bic for transmission.
Using this theory and TALENT information, the site lécated near the range-
head could be the transmitting site.

The distance of approximately five miles from the Tyura Tam launch-
ing and/or test site and the orientation of the rhombic antennae would not
cause serious radio interference to any electronic operation éonnected with
the check-ocut and launching of a missile.

A rhombic antenna has a directioﬁal characteristic and is usually
oriented in the direction of the intended receiving station. It is also
characteristic that this type antenna is a bi-directional communication link.

Assuming the site near the rangehead is a transmitting site, the ’

following rhombic antennae information is submitted:

. POSSIBLE
RHOMBEIC ARRAY RECEIVIRG LOCATION

1 Moscow

2 Klyuchi

3 Baku-Krasnovodsk

Other antennae appear in the area. However, TALENT information does
not permit an accurate identification. It is possiblé the 5-3-3-5 array could
indicate the use of VHF communication link. It could also indicate the use
of VHF scatter techniques.

If we assume the communication site just west of Tyura Tam is a
receiving location, we can state a similar antennae configuration exists. The
difference is the presence of additional rhombic antennae. This would be
required in order to develop space diversity reception. The rhombic antennae
are oriented in the same direction as those appearing at the associated

transmitting site.
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It is also evident throusgh TALEINT information that the
has been designated a transmitting site 1s under construction. Thic

indicate that additicnal communications circuits are beingzg planned.

The Tyura Tam test and/or launch facilities are rail supported with
enough good roads to furnish minor support. The track throuchout this area
appears to be standard USSR wide gauge. TALENT information verifies the
track redii will permit large cars, approximately 80 feet in length, to
maneuver in the area. It is a reasonable assuzption that the rail system
played a major role in the construction of the entire Tyura Tam facllitie:.

The road system between Tyura Tam and the pad facilities has a
hard surfaced road with a nominal width of twenty-one feet. Roads within
the complex are of the same guality and width. Again, adegquate radii h;ve
been provided to handle large mobile vehicles.

The Tyura Tam area is co located and has been provided with the
important facilities to suggest a self-sustained operation. In this connec-
tion, the general area from a natural resource and safety aépect lends itself
to the construction of additional launching and/or engine test facilities.

The Tyura Tam pad "A" complex is eguipped with the essential
components to launch and/or test large engines. Adeguate separation and
protection of importent facilities has been provided. The lack of identi-
fied fixed propellant and gaseous facilities suggests the use of rail support
for these items. The general arrangement and protection of buildings with
Area "A" suggests a launching azimuth of 0° to 90®. While TALENT information

does not confirm this, it does suggest a misszile train similar to the German
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(FMS) system is used. The presence of a few railroad cars in the immediate
pad area further substantiates a partial rail system. Security for the area
is more than that provided for a similar operation in the US. Large water
lines appear to enter sthe area from a fixed storage tank area. TALENT infor-

mation also suggests additional storage is under construction.

The photograph of the pad on that portion where the missile would
be placed on the launching ring does not indicate enough details- for a com-
Plete analysis. It has been measured and viewed as a possible service tower

with a nominal height of 50 feet. It is difficult to match this size tower

with a similar tower ranging from 120 to 150 feet in height for servicing

IRBM/ICRM missiles. The lack of such tower size could imply the following:

a. The missile is serviced and launched from a.submergéd position.

The missile is rail transported and the erector for the missile
the service tower.
c. An industrial monkey is used which is part of the missile train
system.
The large concrete stand and pit from TALENT information appear
enormous. However, the following factors could have been considered:
a. TALENT information shows only one such facility.
b. The design may have been based on restricted use of steel.
¢. A large safety factor may have been used to re&uce'damage

as the result of missile malfunction.

d. Long-range Planning may have indicated a need for such
facility.

€. Possible underground facilities are there but not identifi-
able on TALENT coverage.

The lighting between the security fences and the number of guard
Posts imply a highly restricted area.
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The pictures show three towers which could be used for nigh

ct
=
=8
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o
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ing within the immediate pad area. This could be an indicator that the facility
is used on a twen?y-four hour basise. )

Area "B" is also rail and road supported. It will have a rail drive-
through building with a number of dead-end rail tracks. Since the area is
still under construction, it is difficult to guess what its primary use will
be. It is associated with Area "A" and could be another support and check-
out area.

The suggested launch support and missile check-out area is rail and
road served. A rail drive-through building is located within the arca. The
building could house a maximun of twelve 80-foot cars. An additional fifty-
three cars of the same size could be parked in the area without blocking the

main line. The subject area is some seven thousand feet from the pad area.

@

In accordance with our standards, the personne; working in this area would
be limited to those directly connected with the check-out and launching of a
missile. It does appear some housing and logistic supporﬁ facilities have
been constructed within the area.

The city of Tyura Tam has been expanded and appears to have been
well planned to accommodate additional housing and range support facilities.

It is estimated that five thousand people live in the city of Tyura Tam.

5L
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2. Test Range Instrumentation

In discussing instrumentation on this range, it is important to
point ouf that the scale of the original photography does not allow positive
identification of exact types of instrumentation e égylpment. The analysis is
based on assumpﬁ?ons as to types of instrumentation which m;ght be in use
and attempting to fit these assumptions to the locations, orientation, and
general pattern of possible instrumentation stations seen in the TALENT
coverage. This analysis deals separately with the close-in area (within
five miles of the launch pad), downrange area (out to approximately 500
miles), and the impact area (Klyuchi area).

At least twelve possible instrumentation stations are located
within five miles of the launch pad. These stations form a nearly circu-
lar pattern and are consistent with an instrumentation layout designed to
provide both optical and electronic coverage of the launch phase of a mis-
sile firing. The sizes, shapes, and orientation of these facilities vary
considerably between sites, indicating that there are several types of
instrumentation in this area. Possible types of equipment include high
speed camera coverage of the launch phase, electronic velocity measure-
ment devices, and telemetry receivers. The location of these sites is
shown on Plate 21 of the Tyura Tam-Klyuchi Book. It should be noted that
these stations are connected by a perimeter road net which circles the
entire launch and support area.

Two sites appear tq be large enough to serve as instrumentation

“E
control stations for the range, the station shown on Plate 19 and tracking
site number 1 shown oﬁ Plate 21. Each site has a relativeiy lérge build-
ing surrounded by smaller structures which might house radar sets or other
instruments. The area shown on Plate 19 is favored as the range control
building since most cable scars 1égding downrange seem to originafe in
this area. At least one structure probably has a dome which might be

either a radome for radar, other electronics, or a protective cover for a
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tracking telescope. This site is besyond the launcher with r=sp=ct to ths °
Kilyuchi firing line. Tracking sitz Number 1 may se2rv® as control for a

separate program since there are a number of indicators which suggesh

that at least two programs, ICBM and ESV, ars fired from <hi= ar:=a

Plate 19 shows the details of a cross-shap=d pattern located

W

approximately 1800 yd. to the rear of the launch pad with respact to
Klyuchi firing azimith. This pattern was considsrsd as a possibls gaidancs
system as well as an instrumentation facility. Other indica*tors discussed
in the guidance section of the report tend to indicate that instrumszntation
is a more likely function. This system fits the dssign criteria for an
interferometer type of system of which several are in use in the US. Such
a system could be used to provide missile flight safety information or
trajectory data. Two similar systems were found in the Klyuchi impact
area, an added indication that an instrumentation function is associated
with this system. The orientation of the cross doss not sz=m to havs any
direct relationship to the direction of fire, wher=as the +wo in ths impact
area are oriented along the flight line. A possibls explanation of the
orientation is that it is primarily for missile flight safety‘and has

been oriented to optimize resolution with respsct to a '"cone of safsty"
rather than along the direction of fire.

Photographic coverage extends from the.launch area to a dis-
tance of approximately TO miles downrange (toward Klyuchi). Within this
area there are twenty possible instrumentation stations, most of which ars
along the northwest side of the probable firing linz. Two of the most
important stations appear to be numbers 28 and 29 (Referencz Plate 22,
Tyura Tam-Klyuchi Book). These stations are nsBrly equal in size and
seem to be properly oriented withﬁrespect to the firing line. A line
projected midway between these stations extends to the Klyuchi area,

the indicated impact area for the reported ICBM firaings. These two
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stations are large enough to accommodate a variety of instrumentation
equipment and to house and support the required number of operating
personnel®. The location othhese stations is appropriate for telemetry,
radar, and optical instrumentation of an ICBM or ESV vehicle.
Except for the two stations referenced in the above paragraph,

possible instrumentation stations in the downrange area do not form a
pattern which can be easily related to the ICEM or ESV. The grouping of
stations as observed during this fly-over is almost entirely along the
northwest side of the firing line rather than being equally spaced on
either side of the flight path. The coverage of other parts of this
region during this fly-over was less complete, however. The precedent
for forming instrumentation along the line of fire is primarily from US
experience and may not be significant. However, this same pattern is
generally followed in the Kapustin Yar range, suggesting that the Soviets
have followed this approach in the past. There are also technical reasons
to encourage instrumentation on both sides of the missile in flight. If
beacon transponders are used as aids for tracking instruments, the ability

to see more than one side of an antenna pattern offers increased assurance

of continual tracking. Malfunction can be more easily analyzed if optical

-
@

data has been recorded from a number of separate points. The possibility

of eventual use of this area to fire in the general directipn of due east
should not be overlocked. It is recognized that there is no collateral
material to suggest any program which would fire other than in the direc-
tion of Klyuchi. The one program discussed by this group which might benefit
from a west to east flight path is an outer-space vehicle. The size and
orientation of the launch pad itself could possibly support a vehicle of

this tjbe. The instrumentation pattern alone by no means justifies an
opinion that this area is designed for outer-space vehicle testing. How-

ever, there are enough indicators including instrumentation orientation,
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size of the launch pad, and orientation of the leaunch pad to warrant sur-
veillance of new intelligence material for any new inggcators which mignt
suggest{%ests of this type or firing in a dirsction t; the east of

¢ Klyuchi area.

Analysis of the instrumentation configuration is complacated by
the fact that some stations shown on Plate 22 may be supporting other than
Tyura Tam operations. A possible new rangzge out of Vladimirocvka extends
through this area and some sites could support that rang=. ! The Vladimirovksa
range is discussed in detail elsewhere in this report.) Even the 650 or
950 mile firings from Kapustin Yar could be supported by equipment located

. . [s]
in this area.

Since tlLe photographic coverage extends only some 70 miles down-

range, there is no confirmation of possible instrument sites further downrangs

The TALENT material does assist in analysis‘

. o) R s
‘ By cormaring g@% aircraft

flights in this area with the instrumentation sites visible in the rhotography
and extrapolating the probable aircraft support to stations further dovnrangs,
‘some tentative conclusions can be drawn as to possible locations of addi-~
tional instrumentation stations. The DF locations of cormunications stations
in the dowvnrange area further support the probability that instrumentation
extends to approximately 500 miles. Both the aircraft traffic and tentative
communication station locations are shown in Figure 9. Aircraft activity
relating to instrumentation is discussed in more detail in another section
of this report.

A well instrumented range to a distance of 500 miles would
satisfy the basic measurement requirement for an ICBM firing since it would
provide coverage through burnout and first stage separation of a rmlti-
stage vehicle. Depending on vehicle design, the 500 mile range would

»probably also cover second stage burnout and first stage immgc®t. Since

o
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there are no additional critical functions until re-entry, there are no
urgent requirements to instrument a range beyond 500 miles except for the
impact area itself’ The following paragraph discusses the apparent impact
instrumentation.

The possible existence of an impact area on the Kamchatka

Peninsula showed some rela-

tionship between construction in the Klyuchil and Tyura Tam areas.
Photographic coverage of a portion of this peninsula shows five areas
which may contain impact instrumentation. There areas are designated on
Plate 23 of the Tyura Tam-Klyuchi Bock and the detailed drawings of the
individual areas are shown in Plates 23A through 23E. Several instrumenta-
tion possibilities are indicated by the facilities in these areas. On the
assumption that there is no midcourse tracking of the missile, ;n acquisi-
tion system is needed to direct any instrumentation on the trajectory. The
eross patterns in areas A and C (Plates 23A and 23C) may be interferometer
type systems which serve the dual function of acquiring the target and
providing trajectory data. Each of these areas has a n&ﬁber of additional
instrumentation buildings adjécent to these cross patterns. Acquisition
data could be used to point high gain telemetry antennas, other electronic
tracking equipment or optical instruments during re-entry and impact. The
approximate 60-mile distance between these stations might indicate that
early ICBM flights would be conducted with auto-pilot guiaance only, with
a possible azimuth dispersion of up to 60 miles. If such dispersion is
expected, there would be good reason to duplicate instrumentation to
assure coverage to impact.

Areas D and E are located on the waterfront and a possible cable
scar leads from Area D directly into the water. These facilities indicate
the possibility of water impact with an underwater sound net providing

the actual impact locatiom data. If crude guidance is to be used during
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the early ICBM test phase, it would not be unreasonable to provide instru-

mentation covering both land and water impact points.

Although this activity may
be unrelated, study of the ccean floor gtructure might be a necessary part
of underwater sound instrumentation construction. Some additional instru-

mentation may be located north of Area C. This area is at the north end of

the photographic coverage.

'The lack of downrange photographic coverage required that additional
material be examined for possible indicators as to the types and locations of
instrumentation stations. Since there have been a very limited number of

firings from Tyura Tam, there is little available information directly from

COMINT sources.

Aircraft support of downrange stations at Kapustin Yar has been
a common practice for a number of years and several aircraft have been
continually associated with this function. One of the early indications
that missile related activity was underway in the Tyura Tam region was the
appearance of some of the planes.in flights to Tyura Tam. >These flights
began in March 1956 and from October 1956 there was a steadily increasing
amount of traffic. Of particular interest are the large-nuﬁber of shuttle
type flights involving Tyura Tam, Dzhusaly, Dzhezkazgan, Karaganda, Atbasar,
and Amangeldy. Figure 9 shows the general area covered by these many flights
and supporfs the opinion that most of the downrange instfumentation is
located within this area. In mid-April 1957, Dzhezhazgan apparently became
a support center for the downrange area since missile associated aircraft were
dispatched fram the field there and regularly flew shuttle type missions

throughout the area. c
o}

TOP SECRET — EIDER— CHESS

!

Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6




Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6

TOP SECRET — EIDER — CHESS

o
tany of the actual flight patterns seem to bz assoclated with
Y

check out and calibration of instrumentation. Flights ars: known to havs
been made over iﬁstrumentation stations 28 and 30 (élare
Tam area suggesting the simultanesous ‘hecking of equ’mmint at <ach of *th=
stations. Similar flight pattefAs furthef dovnrangs would indicate that
similar instruments were located there and were also being calibratzd
Other flights made several circular runs over a point which may bz an
instrument station. Such circular flights are often uszd at the vafious
US missile ranges to test or calibrate tracking equipment.

On the assumption that these flights do represent instrumsntation
activity, some significant time periods are suggested. During Apral 1957,
there was & noticeable increase in air traffic with peak activity during
May and June. Indications are that during April the final installation of
equipment was being made and that check out and calibration involving
an unprecedented number of flights was done during May and Juns. This
schedule is consistent with the first‘iarge scale practice ex=2rcises held
in July and the first probable firing in Auguast. 3By US standards, such
a schedule would apply to a "crash"” program and could indicate that rangs
readiness was a determining factor in the date of thz first firing from

Tyura Tam.
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3. Missile Guidanceg%ystem Analysis

TALENT EVIDENCE: The photographic evidence which might be

guidance-related is concentrated in the area near the launcher and (possibly)

in two downrange stations. The evidence is:

a&. A pair of poles on the launch stand in Area A.

(1) Orientation

(2) 110 feet high, 80 feet from launch point; one on
special 1lip on launch stand.

(3) Orientation co-linear with launch point and

"plus" installation.

(4) Ten-foot dimension objects at top.
b. Single pole west of launcher, Tyura Tam.
(1) Approximately 270° from north.
(2) 60 feet high, 400 feet from launch point.
(3) Approximately co-linear with electronics instal-
lation to west of launcher (some miles back).
(4) Ten-foot dimension objects at top.
c. "Plus" configuration to southwest of launcher, Tyura Tam
(1)

(==
(2) Co-linear with two poles on launch stand. -
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(3) Installations at tips of 200 foot arms; two installa-
tions 20 feet from end of the arms to rear of launch direction.
(%) cabled to instrumentation area.

d. "Plus" confggurations spaced about 30 miles apgrt near
. o -
Klyuchi. a

~

(1) oriented parallel and perpendicular to great circle
route to Tyura Tam.
- (2) Installation similar to e¢. (3), above.
(3) No such configurations as yet observed in Kapustin Yar

area.

(4) No evident launch facilities or logistics in the
area.

(5) One station located near the ocean--good for minimim
mitipath lobes but Ppoor security for ICBM launch guidance.

e. Three interconnected installations 60 miles apart on equi-
lateral triangle, apex in the instrumentation area. The angle
bisector from the instrumentation area is oriented toward Uka
(40° from north). The downrange stations are extensive, fenced,

and air-served.

COMINT EVIDENCE: Apprgpriate activity has apparently been

observed to tie Tyura Tam and Klyuchi to ESV and possibly ICEM testing.

@

ICEBM testing, however, is supported only by USSR announcements and by
COMINT intercept of Tyura Tam-Klyuchi range activity on pPossible firing
dates. There is no direct evidence of the range of the vehicle fired, of

- impact area, staging data, or purpose of test. Scmewhat more direct

evidence exists on the ESV in these categories.
D
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SUGGESTED INTERFPRETATION: Guidance-techniques for both the ESV

and ICBM vehicles may or may not be the same é%%the techniques used at
Kapustin Yar. ESV guidance requirements could be met with a modesﬁ inertial
guidance system whose external features would be a minimum. In addition,
both the ESV and ICEM systems may well use fixed, rather than mobile,
guidance stations which could easily be confused with range instrumentation
facilities.

To review the TALENT evidence: The pair of poles on the 1aunch
stand could be used in an inertial system alignment. The mouﬁting of the
northeast pole is important in that a special 1lip had to be added to the
stand to support the pole. The poles are azimuth oriented some five
degrees to far south to be directly used for defining a firing to Klyuchi
{ICBM or observed ESV); however, such an offset is easily accommodated by
an inertial unit offset in the missile. The alignment direction is also a
functio£ of the location of the window in the missile for viewing the
orientation of the inertial equipment in the missile. The height of the
poles is approximately correct for alignment of inertial equipment for ESV
or ICBM. Nonétheless, the poles are only an indicator that inertial
equipment may be used;in the missile; whether or not radio-assist is used
is not known. Comments on the single pole west of the launcher are similar.
This pole could be used for inertial alignment purposes for .eastward flights
though its distance fromAthe launcher is somewhat longer than ﬁrobably
necessary. The pole would also make a good illumination pole for the
railroad yards.

The "plus"” configuration is probably instrumentation and/or
range safety for the ESV firings. Its orientation would define a reasonable
safety quadrant with zero ambiguity at the range boundaries. If used to
define a firing direction, the Plus could guide an ESV to a latitude of 75°
(interesting in that this latitude was occasionally mentioned before

Sputnik I was launched) or would put an ICBM on & range along the northern

6L
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&
land boundary of Siberia. Finding the plus configuration at Klyuchi in an
o e

instrumentation-type enviromment also supports the instrumentation role of
the plus at Tyura Tam. The Plus is a good configuration for an inter-
ferometer operating at 20 or 40 mc., though, of course, considerably higher

frequencies could also be used. For further discussion, see instrumentation

section of this report.

The three interconnected radars whose azimith orientationAdefines
& great circle to Uka (ICBM trajectory passing two to five degrees south)
could be either instrumentation or guidance. A guidance site could also
exist in the so-called instrumentation area tapex of the radar triangle)
and not be readily distinguishable. Iocation of the guidance site in the
instrumentation area is perfectly logical, particularly if the prime
purpose of the whole launching complex is ICBM test.

The only fair conclusion at this time must be that no radically
new guidance system is yet evident at Tyura Tam.

ACCURACY EVALUATION:

a. All-Tnertial System

We have already discussed all-inertial guidance systems
briefly in connection with Zone 10 at Kapustin Yar missile test range.
The only new indications of guidance performance come from the two ESV
flights which were presumably launched from Tyura Tam. Three estimates
of the orbit are of value: »

(1) Russian prediction of the orbit in advance of firing.

(2) Russian estimation of the orbit just after firing--

presumably from launch-site tracking data.

(3) US reference ephemeris which has been established by

tracking during many revolutions.

Comparison of (2) vs (3) would give an estimate of the

tracking accuracy, while (1) vs (3) gives both the control and guidance

accuracy. - e >
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The predicted @Qd established orbit paramet
and II listed below were supplied by the USIK and JPL.
whether the R%fsian estimates repxesent prz=- or post-firing reports.
]

The NRIL representative felt that they are probably pra-firing reports,

which is supported by the agreement betwsen these figures and the
design objectives expressed by lMr. Blagonravov, who was in the United

States at the time of firing.

Predicted Observed
SPUTNIK I
Period i 95.2 min.
Apogzee 9 ; 550 mi.
Inclination 6L . 3°
SPUTNIK II

Period i 103.7 (?2) min.
Apogee
Inclination 65° 66.5%

The error coe‘ficients which relate variations in the burnout

veriod are given below:

L7
JA = LR .2
v,

[o]

FA

7 Vo
(o]
o

ST 3T
F T/ > o
The nominal burnout conditions are approximately V., = 25,000 fps and

+ =~ 90°, so that one ray combine these expressions with the data

tabulated above. TFrom the period uncertainty, we infer
-a

e

d‘VO ~ 110 fos
The corresponding apocgee variation due to this speed error is about

7O miles, which is already greater®than that observed. ‘This precludes
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an independent determination of ¥, except to note that it is bounded
by1f7'<'%»degree. The azimuth éccuracy is presumably less than the
error in inclination.

doc <&y = 0.7°

ILLUSTRATION 1

BURNOUT COORDINATES FOR SATELLITE LAUNCHING

The burnout velocity vector accuracy estimates can now be
used to compute the CEP for an ICBM guided to a range of 5500 nautical
miles by such a system. The resulting CEP is extraordinarily large--
CEP =~ 100 miles. This could probably be accomplished with the rate
gyros normally used in an ICEM auto-pilot and a single body-mounted
longitudinal accelerometer. It is also possible to ascribe the large
speed error to a lack of vernier thrust control for final stage cut-off--
a feature which mist be provided for ICBM's, since it should be recalled
that these variations represent an upper bound on the control and

‘guidance accuracy.
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b. Long Base System

The long base system formed by%tations 28, 30, and the

9

launcher is an equilateral triangle approximately 60 miles on a side.

If the dones at vertices are radars, the configuration could represent

[
7]

a long base guidance or range instrumentation system. In either case,
we can estimate its potewtial accuracy at a range of 5500 nautical
miles for the following conditions:
Burnout Height = 200 miles
Downrange Distance = 500 miles
Velocity Inclination = 67.5° (min. energy)
If the base line is aligned roughly with the line-of-fire, the follow-
ing results can be used for a foreshortened 30 mile effective system:
dR = 0.088dry + 0.047 [T rp+Fr3 7 - 1.6d7, + 1.5 F tpt d#37
FL = 0.013 [drp -FV3 /] = 2.0 [FiyrdPg ]/ :

It is estimated that an SCR 584 could measure range to 30 feet and
range rate to 2 fps, which is significant since such radars were sent in
some quantity to Russia during World War II and have been observed
frequently sincé then. We assume that the errors are all independent,
so that the impact accuracy obtainable with such a system becomes:

LR =~ - 6.5 miles

L = 6.0 miles
This is only modest accuracy in comparison with the cost of the
rermanent installations they have constructed. It is possible that
a more accurate pulse or modulated CW radar is available which could
reduce the above CEP to one tp two miles. Unless such accuracy is °

available to the Russians, however, it is doubtful if this particular

base line system would be used for ICBM guidancé.

&
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c. Interferometer ("Plus") Guidance
<@
Neither the base line lengths nor the possibls operatins

freguency are compatiblza with accurate ICBM guidancs. The bac: lin=

is lorig enough to generate stability problems without b=ins ionz ens.en
to avoid propagatipn scintillation errors? The relatiws spating of

the extreme outrigger stations and the awbiguity r=solvin~s stataons
suggest a frequency of 40O mc. or maltiplec thereof.

is one of those radiated by Sputnik I and II., so that

interpretation of these interferometers would be for Minitrack-liks
orbit tracking of the Russian satellites and/or ICBM's. If the

s The

suggested fregquency of 40 mec. is really usz=d by thesa zit=
ionospherically-induced propagation errors would be mach too large
to permit one or two mile CEP accuracy for ICBM's going to 5500

nautical miles.
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L. Propulsion System and Propellants Analysis
Approximately four mileéaalong@the rangeheéd access road there is
a facility still under construction that is identified.%s a possible propell-
ant production facility (Plates 16 and 17, Tyﬁra Tam-Klyuchi Book). On the
basis of the TALENT informaﬁion and the incomplete status of construction,
no firm conclusion can be made on the use of the facility. However, there is
enough there to indicate its possible use. The facility is estimated to be
° provided with power of about 3-5000 kw. Water is led to the facility from
a nearby storage area. Though the area is rail serviced, no loading dock
or drive-through features are yet provided. An additional rail siding
(approximately 8 cars capacity) is located by the main railbhead line for
possible liquid raw material or final product storage. At this time, inter-
nal roads have not been constructed; however, an entrance roadway is being
graded. No bulk material storage or transfer facilities aré evident. The
principal building in the area is about 150 feet long, 7O feet wide, with

a bay 55 x 130 feet long. A structure identified as an evaporative cooling

tower is nearby. Other buildings in the area are assumed to be maintenance °
" and general support. A possible propellant storage building is located adja-
cent to the high-bay building and the rail sidinge.
Consideration was given to probable oxidizers and fuels that might
be on-site produced. See Table L, page , . From the Table) possible candi- ;Kf
dates are liquid oxygen, fluorine, and ﬁydrogen, respectively. The power,
water, and raw materials required for these propellants per ton produced
is given in Table 5, page . Examination of these requirements would indi-
cate that useful guantities of propellant for launch or static test program
could be obtained if liquid oxygen were the material produced. Research
quantities of the other propellants could be made. However, thevlarge amount

of rail support to the facility is inconsistent with this assumption.

70
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MATERIAL

STORAGE

TRANSPORTATION

*FEASIBILITY OF Oil-SITE
PRODUCTION FOR MISSILE
LAUNCH ARD STATIC TESIING

Conventional Propellant

FUE
Alcchol & Kerosene

OXIDIZER *
1. Liquid Oxygen

o

2. Nitriec Acid

0
30 10,

©

Tank farm ~ above ground
with diking or under ground
for military security

Insulated tankage - may be
stored in conventional
building with insulation

Tanks - Drums. Ronf cover
desirable in hot weather.

Tanks -~ Drums. Roof cover
desirable. Periodic sur-
veillance required.

Rail or road vehicle,
can be piped

Rail or road vehicle,
piping distance 100-300
feet

Rail or rcad, can be
piped

Rail or road, can be
piped with cors

@

Yas, requives power and
vater, no raw materials

Ho

II1zh Buergy Propellant

TFUEL
1o Hydrazine
4150 UDMI

1Ho

“Ba-ed cr US yranhL o

Tank - Roof <over (in high
tomperature regions) Drum

Tnsulated and refipsrated
stovage (lavge volume ). Pank

@

PR AT AT S

Rail wr road

Ratl or read using

re e abed vankage,
pipiys dintenes as sherr
as posotpie

CRATE CUARACTRE LT
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TABLE 4 (Cont'd)

*FEASIBILITY OF ON-SITE
MATERIAL TRANSPORTATION PRODUCTION FOR MISSILE
LAUNCH AND STATIC TESTING

OXIDIZER ®"
1. 1F, Insulated and refrigerated Rell or road using Yes, if HoFp brought in.
) tankage refrigerated tankage, Requires liquid Np for
piping distance as refrigeration and storege.
short as possible High power required.

@

Solid Propellant Requires reveted, sepa- Rail or road No
rated buildings for
safety
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* Based on US practices

PROPELLANT IANDLING AND STORAGE CHARACTERISTICS (CONT'D)
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WATER (gals.)

POWER (kwh)

RAW MATERIAL

ILTQUID OXYGEN

1000 (Air

cooling possible)

e
Loo

*1TQUID FLUORINE

7,500

112,000-22, 500

Ho¥Fp

[L.IQUID HYDROGEN

30

1500

Fuel oil and liguid]
petroleun gas-

*Required approximately O.75 liquid nitrogen per pound liguid fluorine to

liguify

POWER AND MATERTIALS REQUIRED FOR

ONE TON OF LIQUID FPROPELLAIT
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An estimate of the quantities of liquid oxygen that cculd be

produced in the high-bay building based on US* high pressure and %grman low

pPressure practices and the estimated power supplied would give the plant an
@ ¢

output of l;\to 75 tons of liguid oxygen per day. The liquid oxygen plant

output requirements for launching one ICBM per week is approximately 15 tons

per day. If the plant is for the Production of liquid oxygen it appears to

be sized for an expansion of the present Tyura Tam facilities.

While the indications are that the facility is for liquified pro-
Pellant production, no conclusive statement can be made that it is. When
the facility is in operation, further evidence from the number and type of
rail cars probably will furnish information on the raw materials used and
the products made. .

The TALENT information and collateral data does not permit firm
conclusions on the type and identity of the propellants used for the four
Possible flights conducted to date or of any future propellants to be used
at Tyura Tam. However, some discussion based on available information is

presented for future use.

Solid propellants could be used for missile booster stage or

engine tests. The test pad complex with its support facilities appears to

be far too elaborate for solid propellant missile booster or engine test.

The principle area of over-design lies in the very large water flow capability
that is served to the Pad complex. Solid engines can easily be tested
horizontally, thus requiring a minimum of water. If the pad were for launch-
ing missiles with solid engines, no missile booster static tests would be
necessary. Solid propellant-missile water requirements at launch are also

very low, because of relatively high take-off accelerations.

75 tonédax
*USAF Liquid Oxygen Plant 56, Chatsworth, Califormia. Looo mP, 130 ft

1 ton{dax B
Zement 500 ft :
1 ton{ggz &

Raderbach 200 ft

T
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The use of solid propellant engines for‘ghbsequent missile stages
is not precluded by the diicussion aggve. If there is an extensive use of
solid propellant additional stages in the future. it is anticipated that
the Soviéts will add solid engine storage facilities along the line of their
standard ammunition storagze design and dispersion. No such facilities are
evident at this date from the TALENT photographs. However, storage facili-
ites would not be necessary until solid rocket motors were being used at a
high rate. Because of the dry climate special conditioning of propellant
grains is not reguired. Area "B" looks like a possible assembly and check-
out area for solid propellént motors.

The requirements for such a facility are:

a. Rail served check-out building for large motors.

b. Protected area for igniter and tests.

c. Secured area. .

d. Separation from major operations.

Are=a "B" fits all of these reguirements.

Liquid propellant tests with medium performance. conventional
propellants are possible. Conventional propellants are defined for this
discussion as those propellants which give theoretical rocket engine per-
formance of 265 isp units or less at 600 psi cozbustion pressure expanded
to one atmosphere; e.g;, ligquid oxygen/alcohol or liquid oxygen/kerosene°

From a prcopellant standpoint the test pad and flame deflector
design in general is consistent with some US facilities for largé rocket
engine test and missile static test facilities (EAFB and ABMA),., with the
possible exception of a 10-25 per cent longer distance from the nozzle exit
to the flame deflector pit. 'The outstanding variance from US designs lies
in the large amount of water provided for exhaust cooling and treatment. It
is indicated that the water available is five to ten times that used in the
US for large conventional propellant boosters. Inasmuch as the wvater reguire-

ments for flame deflector cooler can be established by model test at low

&
75
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cost and also German data on the Peenemunde and Lehestin test stands
(8-10,000 gpm) were available to the Soviets, it is highly probeble that the
designed water capacity is for some other exhaust cooling or decontamina-
tion.

The test stand is served by sufficient rail lines so that con-

. (&4
ventional fuels (e.g., alcohol, ammonia, and kerosene) could easily be rail

transported and rail stored on-site. In the US, these fuels are usually

stored at the test site in fixed tanks either above or under ground. Soviet

practice could easily be different. No underground storage adjacent to the

test stand is seen on the photographs.
The oxidizers giving high enough performance to be considered for
long-range ballistic missiles are either nitrogen oxides (e.g., HNO3, NpOk4)

or liquid oxygen. All of these materials could be rail stored at the test

site if desired. The test stand and pad complex will easily accommodate the

requirements of medium energy oxidizers from the standpoint of available water

venient piping and pumping. No conclusion can be drawn from the TALENT infor-

mation on the oxidizer being used. However, the TALENT and collateral infor-

mation tends to support the proposition that possible liquid propellant oxidi-
zer being used for the booster stage at this time is liquid oxygen. The indi-

cations are as follows:

a. The Soviets were developing liquid oxygen rail transport

equipment about 1946%* with one experimental design tested of the
following characteristics:

Capacity - 12.75 metric tons

Length - 25-30 feet approximately, excluding heat exchanger.

Materials - Brass container with insulation.

central cylindrical dome. The German FMS train ligquid oxygen car design

was also similar in configuration.

*Kislorod "Oxygen" Issue #1, 19L&,

53 This car had an exterior design distinguished by beveled roofs with a
76

@
and the location of the rail lines near the launch or test point for con-
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b. Froa the status of co;strugtio: of the Tyura Tam facllitl.
it would be necessary to bring in the prepellants to support the
tests made to date.

c. Photographic interpretation of cne car located near the pzd
complex indicates a car with sloping sides and at least two circular
domes.

d. The Air Attache report on a visit through Tyura Tan contains
an observaetion of a flat-slanted roofed car with brass pipes similar 1o
those discussed in a and c above.

e. A logical progression of the Soviet rocket engine programn
development for high thrust boosters started in 1950-51, wvhich was
based on the use of liguid oxygen, would indicate continued use of
naterial.

The use of high energy liquid propellénts has been considered. TFor
purposes of discussion, high energy liquid propellanfs combinations are taken
as those giving rocket engine performance at 600 psi expanded to ses level
greater than 230 isp units.

The principle oxidizers giving this performancé are ligquid fluorine,
liquid fluorine-liquid oxygen mixtures, fluorine compounds and liguid czone,
respectively. The major problems involved in the design of facilities for
testing with fluorine or fluorine-oxygen mixtures are:

a. Providing for the disposal of the HF occurring in the exhbaust

gases.

b. Handling the possible spillage of large emounts of liguid
fluorine in case of test failures.

HF disposal can be solved by the use of neutralizetion meterials

or by conducting the tests at considerable distances from support areas.

Calculations made for a 100,000 pound thrust engine operating for 180 seconds
with moderate wind and atmospheric. conditions would indicate a concentration
of 2-3 parts HF per mission (odor threshhold, 3 hour tolerance) at a distance

of 10 miles.
7T
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Neutralization can be done by using a duct with hydrated lime spray
injection. Estimates of the water and duct lengths indicate that apﬁroxi-
mately 100,000 gallons per minute of lime slurry and a duct length of approxi-
mately 100 feet would be required for 100,000 pounds thrust engine. White
ground discoloration from the lime could be expected. For short duration
exposure as would occur on launchings, it is probable that very ;igh volume
water quench would still be required in order to have support activities
near by. This situation would not require a lime slurry processing ana
recovery system. However, an HF-water disposal area would be required to
prevent the toxic dilute acid from entering into the water supplye.

No proven method of handling large quantities of liquid fluorine
spillage has been developed in this country. Up to 300 pounds of fluorine
has been accidentally spilled on the ground during the course of testing
at NACA with no serious results. However, for long-range missile firings
it is very probable that large quantities of water would be necessary --
100,000-500,000 gpm.

Fuels used with high energy oxidizers will probably be noncarbona-
ceous; e.gd4, hydrazines, hydrogen, ammonia. From a TALENT standpoint, all

fuels can be rail transported and on-site stored if desired. However, liquid

hydrogen wﬂuld require special considerations. The low density of the material
(specific %ravity 0.07) would require 10-15 times the storage volume for the
same weighﬁ used in a bi-propellant rocket engine. No special increase in
water requi}ements are brought about by these fuels.

The Tyura Tam pad complex bas some of the requirements for nuclear
propulsion static test in a vertical attitude with exhaust in a downward
direction. These are:

a. ILarge volume water deluge capability.

b.[:::::::::]enclosed vertical distance with the water available

to reduce the exhaust gas temperature and rermit radio-active material

collection and storage.
78
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c. Il tested below ground level, it is anticipated tnat there isgs

enougn concrete thickness for personnel protection both at the test

o

stand and at the contrcl center during test 6perations°

d. The test stand is rail served for remote handling.

e. A possibleedecontamination buildiﬂg is located near the pad
and is rail served.

The principal arguemnents to tﬁé contrary are:

a. The test stand support buildings are too numnerous and close
to the test stand (300-500 feet). US design practice is 3 to 5 miles.

b. Once the reactor is removed for inspection, there is no evi-
dent means of personnel protection while the reactor is being moved to
the possible decontamination building.

¢. The buildings that might be used for reactor assembly, dis-
assembly and inspection identified as "possible missile check-out area"
are surrounded by general support activities ineluding housing. The
"check~out” buildings do not appear to be sufficiently dispersed or to
have high stacks as will be reguired for local protection fron fission
products.

d. A nuclear propulsion rocket engine, unless highly developed,
will probably require a test time cycle, start to shut down, cf a few
hours. During this time the working fluid must be pumped through the
reactor. The propellant handling facilities for thi; period for liquid
hydrogen and ammonia would be very large installations. Iione are evident
at this time, though they might possibly be underground.

€. The nuclear propulsion tests would tie up the test range for

indeterminate periods. Test failure might also make the pad complex

unusable permanently.

TOP SECRET — EIDER— CHESS - ~

,EN NN NN BN BN BN BN BN ENSEE NN BN BN BN BN MW AN, BN BN BN AN BN B

o

° =} @ ’
Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6




Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6

TOP SECRET — EIDER — CHESS

Copy

5. Missile Dimensional Analysis and Launch Area Utilization

The dominant feature at Tyura Tam@§§ the massive launch stand with
: Q@

a large associated pit. Comparing this facility with the various launch areas
at Kapustin Yar one notes the significant change in the method of hardling
the rocket motor exhaust. 'It is evident that Tyura Tam was designed to
provide a capabiiity for launching and probably static firing high thrust
engine systems. Another important difference is that Tyura Tam has been
provided with a permanent-type launch or work tower. These two major

features of the launch area indicate that Tyura Tam was developed for test-
ing large ballistic-type missiles. This conclusion is consistent with

COMINT and collateral information which indicate that the ESV's and two
possible ICBM's were launched from this area.

It was hoped that a dimensional analysis of the area ﬁould pro-
vide a definite picture of the size of the missile fired. However, relatively
few limiting site indicators could be identified. To a large extent this
results from the fact that the launch area, as well as the missile processing
area, is dominantly rail supported. A number of unusually large (80 ft. long) .
box cars were located at the launch site. One of these cars appears to be
a cryogenic-fluid tank car. Tt would appear likely that one or more of these
cars was used for transporting the missile airframe and engine. However,
since there are seven such cars at the launch site and scme 50 to 60 in the
complete area it seems certain that they are multi-purpoée cars.

The Tyura Tam launch area was examined for all possible dimensional
indicators. Although the data were not sufficient for a detailed evaluation,
a possible. picture does emerge of the geometry of the ICBM-ESV systems.

Table 6; page 81, summarizes the dimensional indicators extracted from Tyura
mam. The launch tower height cannot be specified exactly since trucks or
objects on the pad interfere with identifying the end of the tower shadow.

Fxamination of Table 6 indicates that the largest single stage that

would fit the above limitations would be 9-10 feet in diameter and from 55

80 &
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POSSIBIE SIGNIFICANCE

Launch Tower Work pletforms and propellant fuel lines
for final operations.

T80 Fixed Towers Collimation towers for aligning inertial
On Iaunch Pad guidance pletform.

Lone Boxcars Missile booster stage transporter. 14

Short Boxcars Missile second and third stage (if : 14
used) transporter.

Crene Car ' - Missile handling and erecting. Tepered
10-15

@ o
Missile Checkout "| Vertical checkout of missile booster. Peaked roof
Building . . 60-70
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to 75 feet in length. Considering that the TITAN missile booster stage is

less than 55 feet long, these dimensions appear more than adequate for even

a two-stage ICBM. The ATLAS configuration is only some to the

nose cone separation joint. Both of these missiles have a maximum tank

® diameter of 10 feet with ATLAS %cross the base.

i

|

|

i
>

i

|

If the two 110-foot poles on the launch pad are collimation

I towers, then a reasonabl® height to the guidance compartment can be esti-

I mated. The procedure used in measuring the tower height ﬁém the shadow
length did not assume a platform on top of the towers. Assuming a platform,
° the tower height could be only 105 feet. The distance from the launch tower
center to the possible collimation towers is 95 feet. For optimm
guidance platform alignment, the platform should be oriented to the tangent
of the flight path at missile burnout. For the 3560 nautical mile rénge

case, the optimum burnout flight path angle measured from the launch area

horizontal ‘

‘ For this case the platform height
would be and the missile height about 70-85 feet. For the 5500

nautical mile ca.se,‘ ‘ the platform height

I ‘ ‘and the missile height‘ ‘ Considering that the

TITAN missile‘ ‘these values appear quite reasonable.
If the smaller boxcar seen in the pictures were used to transport
a second stage, then the stage would be limited in size to about 50 feet in

length and 10 feet in diameter. These values would be quite adequate for

the second stage of a two-stage ICBM. Using TITAN again as a reference,

the second stage is about 35 feet long

Due to the problem of accurately defining the launch tower at
Tyura Tam, it is difficult to either substantiate or refute the capability

of firing a large two-stage missile.

&
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In conclusion, it appears that large multi-stage missiles could be
launched fram Tyura Tam. It is not possible to limit the number of stagesI
or to define the probable over-all size. The facilities are, however,
apparently suitable for handling and testing a missile the size of the

TITAN.
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6. Development Status

The TALENT coverage of Tyura Tem indicates that this area is still
under construction. When and if comparative coverage is obtained, provided
it is reasonably soon, a large amount of detail may be available.

The two most outstandin@schéracteristics of the Tyur& Tam develop-
ment are its newness and its uniqueness. Tyura Tam does not appear to be |
a development of an existing range faciiity; rather it is a brand new in-
stallation obviously built for special purposes.

Whatever its intended use, Tyura Tam will clearly be the center
of a large cperation. The size, apparent age, and unique nature of the
installation suggests a brand new program not over two years old.

It is interesting to note that the initiation of an ICBM program

in early 1955 would be consistent with flight tests late this year. [::::::::]

It is also true that the initistion
of an earth satellite vehicle program in early 1955 would be consistent with
the two ESV flights of 4 Octofer and 3 November 1957. There is nothing to
relate the ICBM program or the ESV program to Kapustin Yar. The time scale

for these programs does, however, relate them to the construction of the

Tyura Tam facility.

Sedov, in a conversation with Stulinger, stated fhat the Soviets
did not start on the ESV program until after the announcement of the Van-
guard program (September 1955). If indeed the Soviets started as late as
the fall of 1956 on Sputnik I and IT, then it follows that some program
initiated at least a year earlier was adapted to thic purpose.

Nothing definitive of the detailed characteristics of the programs
destined for Tyura Tam can be determined. The following general statements,

however, can be made. Tyura Tam is being used to accommodate at least an

8k
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advanced large-scale missile system for static and flight testing. One
would expect a continuing large effort with possible expansion. The US
has no facility at the present time with potential combined for static test-

ing and launching equal to that of the Tyura Tam facility.
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V. KAPUSTIN YAR SURFACE-TO-ATR MISSILE TEST COMPLEX

A. ANALYSIS OF PHOTOGRAPHIC MATERTAL

l. Types and Ranges of Missiles

The photographic coverage of the surface-to-air missile area at
Kapustin Yar is limited to obligque photographs, therefore, there is a lack
of suitable stero coverage from which detailed photoéraphic and/or engineering
analysis could be made. Because of this, gﬁ.specific m;isiles, radars, or
antenna arrays can be idéhtified. However, the peculiar layout of the most
prominent missile launching area positively identifies the area as a surface-
to-air missile facility due to its similarity to the Moscow sites (see Figure
10). Based on this similarity, the deduction can be made that the missiles
which are being or have been tested here are £hose related to the Moscow sites.
The specific missile associated with the Kapustin Yar surface-to-air missile
site cannot be positively identified by any phofography presently available.

However, the surface-to-air missile range is instrumented to a distance of

©

11 nautical miles from the YOYO radar. This indicates that good quality
flight data can be gathered to a range of about 25 nautical miles from the
ground guidance station. This range estimate assumes target and missile
altitudes of above 20,000 feet. The siting of the instrumentation stations
can give low altitude coverage to a range of 7-15 nautical miles. Specific
types of instrumentation equipment located on the sites are not identifiable.
The density of close-in instrumentation sites indicates a definite interest
in obtaining accurate data during the early part of the missile trajectory.
Examination of photographs of the Moscow parade (see Figure 11 a & b),

assembly areas, and the Moscow operational sites indicates that two types

of surface-to-air missiles exist, a single stage and a boosted version. The
surface-to-air missile facility at Kapustin Yar could be used to test either

type.

‘
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2. State of Development

There is evidence at the surface-to-air missile facility of the
development of only one type of surface-to-air missile system. From know-
ledge of the sites around Moscow, it is conclusive that the surface-to-air
missile system is operational and the Kapustin Yar site is a working proto-
type thgreof. This does not preclude a continuing improvement in equipments
of fhe system, for example, a change of missile configuration or guidance
improvements. ¢ ® 'Ql

3. Physical Characteristics

All the elements of an operational system, including the ground
guidance, launch, and service areas are present, plus extensive instrunenta-
tion that would be expected at an research and development and/or operationai
training facility.

4. Performance Characteristics

There is nothing present at the Kapustin Yar surface-to-air missile
facility to indicate any improvements in performance characteristics of the
system deployed around Moscow.

5. Significant Features

There are three facilities within the surface-to-air missile area
which possibly indicate three stages of surface-to-air missile system develop-
ment. These are: (a) a site making use of separate range facilities where
early unknown surface-to-air missile types (for example, Wasserfall) were
tested, (b) an early B-200 partial site, and (c) a full scale B-200 prototype
site. The use of the site listed under (a) appears reasonable by the fact
that the V-2 test area is in the same portion of the area of Kapustin Yar.
Both the V-2 and Wasserfall were of German World War II origin. The sites
listed under (b) and (c) make use of common range facilities.

' There is a large group of buildings within the surface-to-air

nissile area served by rail and power facilities. Its purpose is probably
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directed toward missile fabrication and assembly togefher with the adminis-
trative functions required to run thé surface-to-air missile facility. A
small airport without concrete runways adjoins the assembly area. It is not a
likely place for the operation of large drone aircraft. Drone aircraft sup-
port, as required by the surface-to-air missile facility, could be supplied
by the airfield at Vladim%govka.

Other facilitiés within the surface-~to-air missile area are less
definable as to purpose, however, suggested possibilities for use can be
made. These are (a) several static test stands near the missile assembly
area, (b) warhead storage, and (c) range control area for the B-200 system.
There is an unidentified area as to possible use, which is laid out in a
triangular shape, the sides of which are approximately 5000 feet. Its loca-
tion in the close vicinity of the B-200 system control points suégests
special electronic instrumentation.

It is not likely that the single full scale B-200 system within
the surface-to-air missile area is capable of supporting all B-200 system
troop training. There are not enough facilities at this site to accommodate
the nunber of crews that would be involved. For instance, around Moscow alone
there are 57 surface-to-air miséile sites. If one week per year were allocated
for troop training for each crew, the one training site available would not
accommodate all crews within one year.

6. Economic, Production and Operational Aspects

a. Economic Aspects

The obvious high cost of setting up, maintaining, and opera-
ting this facility is apparently compatible with the relative expense
of the surface-to-air missile sites in existence around Moscow, without
further consideration of other sites that may exist around other cities.
Adegquate housing for personnel at Kapustin Yar is further proof of the

high level of expenditure on this test area. The choice terrain features
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have allowed this erection and maintenance at a cost which is low -
compared to what would be incurred at a less favorable location. Only
short spur rail lines were needed in addition to existing main line
facilities to support the teg% area. ®

b. Production Aspects

e
Production comments are limited to the facilities at the

Kapustin Y@r range to support range testing. The layout of buildings
in vhat may be termed the production area indicates a well-coordinated
manufacturing and assembly area of sufficient size for maintaining,
operation, maintenance, and testing on the Kapustin Yar site. The
production facilities bave a supporting static rocket engine test area
with possibly five active bays. The extent and number of buildings in
the assembly area indicates a possible over-all surface-to-air missile
related effort of 3500 to 5000 active workers.

Rail and highway support to the assembly area is of a first
class nature. The proximity of a landing strip capable of handling
liaison aircraft, suggests an expedient personnel and/or small equié-
ment capability movement.

All missiles launched at this range could be assembled, re-
worked, and checked out at the assembly area. Hand-tooled prototypes
dictated by progress of flight and operational use could be manufac-
tured here.

c. Operational Aspects

Equipments assembled in the fabrication area are moved by
truck on a first-class roadway for final fitting-up in the flight test
area. Components such as booster and warhead are stored in an area
close to the fitting-up area, where they are readily accessibie for the
mating process. The complete missiles can be checked-out in the fitting-

up area and then moved out by truck-trailer to the launch pads.
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The launch area in its complete form is apparently eguipped
for tests involving sustained multiple launchings. The direction of
fire as shown by the orientation of the launch area and the instrumenta-
tion stations 1s primarily n@rth-northeast. This is a desirable feature
because it allows non-interference with or from either electronics or
flight test activities of other ranges and their equipment in the Kapustin
Yar area. ¢ 'éE . '

Conspicuously absent within limits of the photographic cover-
age available are similar surface-to-air missile guidance or launch sites
adjacent to the existing site. The absence of additional sites, if
such is the case, indicates tests of inter-site control and interferences
have not been conducted or are minimized in importance.

The presence of at least 38 Beagle aircraft¥* in tﬁe photographs
of the Vladimirovka airfield (see Illustration 2, Section VI.) indicates
that the drone support for aerial targets is centered at Vladimirovka.
The proximity of Vladimirovka to the surface-to-air missile test area is

well within the operational range of Beagle aircraft.

* Speed, 450-475 knots, - Range, 500-750 nautical miles
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B. EVOLUTION OF SURFACE-TO-AIR MISSILE TEST FACILITY

There is a distinct evidence of tﬁe growth program of the surface-
to-air missile test and support faciiities. The earliest step was apparently
to set up a launching, maintenance and servicing area close to the town area
of Kapustih Yar and the early V-2 test site. This surface-to-air missile test
area was probably first used in the 1948-49 period and probably involved

standard German missiles and ground equipment. Although the early support

facilitieé were not extensive, the instrumentation layout suggests a com-

prehensive flight test effort on these early systems.

The limitations of the old range is graphically displayed by the
elaborate layout of the newer facilities. This also indicates the develop-
ment of a missile system requiring such elaborate facillities.

The next step in the build-up of the test facilities was en area
including 12 1aun§h pads arranged in a pattern somewhat similar to a section
of a Moscow operational site. Construction of this area was probably started
in about 1951.

The third step was to erect a complete site with all ‘the facilities
of an operational Moscow site including 60 launch pads. This area was probably
completed between 1951-53, prior to the construction of the sites around Moscow
which were first observed under construction in June 1953.

The extent of the present support installations indicates that the
flight testing area could be expanded in the future to accommodate newer
surface-to-air missile systems. As newer systems are developed, it would be
logical for the testing to be accomplished in this area in order to utilize
the existing assembly, manufacturing, storage, and final fitting areas, but

not necessarily fhe existing launching facilities.

o

TOP SECRET— EINER— CHESS

Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6



Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6
TOP SECRET — EIDER — CHESS

VI. AIR-TO-SURFACE MISSILES

A. AREAS AND INSTALLATIONS

®
In discussing air-to-surface activity associated with the Kapustin Yar
and Vladimirovka region, a general discussion of areas and installations
which seem to have some connection with this field will first be given.
Then, the evidence of use of such facilities to aiqgto-surface testing or
° .
Ppossible applicability will be discussed for va;ioué types of vehicles.

o 63
1. Vladimirovka Airport Complex

a. Airport

Runway facilities consist of a concrete strip, 8200 feet
long with associated taxi strips, parking pads, and aprons; its

orientation is northwest-southeast. South of the main strip and

running more nearly east-west, parallel to the railroad to the east,

the western end. (See Illustration 2.) Two Token radars are located

about TOO0O feet north of the center of the paved runway.

The aircraft shown in Table 7, below, can be seen in this

area. The Beagles and Mig type aircraft at the end of the sod runway

indicate this strip is actively used.

N

TABIE 7

ATRCRAFT AT VLADIMIROVKA AIRPORT

I Badger (B-47 type) 6

Beagle 38 plus 8 probable

Bull (B-29 type) 8
Flashlight 8

Fagot/Fresco (ﬂig type) 17-18 plus 3 probable

C-47 type 2 plus 3 probable

Liaison 5-6

Helicopters 2 probable

Unidentified 1

TOTAL 101-103
92

l is a sod strip over 15,000 feet long, having a small parking area at

Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6



De a— . -
classified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6

TOP SECRET — EIDER — CHESS

AIRCRAFT

|BULL, 2 BEAGLES

| BEAGLE, 8 FLASHLIGHT, | UNIDENTIFIED

2 -3 FAGOT/FRESCO

\2 FAGOT/FRESCO, 2 C-47 TYPE, | BEAGLE
|BULL, 12 BEAGLES, 2 C-47 TYPE

6 BADGERS

6 BULLS

20 BEAGLES , 5-6 LIAISON, | c-47 TYPE
3 BEAGLES

3 FAGOT/FRESCO

2 HELICOPTERS

7 BEAGLES, 3 FAGOT/FRESCO

16 OF ABOVE ARE ONLY PROBABLE
IDENT.

5000 10,000

- = —

FEET

TLIUSTRATION 2

VIADIMIROVKA AIRFIELD
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are all found on the apron at B. A twin engine jet used by the Navy in

support operations, the Bosun (Type 12), can easily be confused with :the
Beagle; although the base &n under Air Force control, proximity to

naval operations in the Black Sea may make field usage by such craft

possible.

The most advanced fighter type aircraft on the base, Flashlight,
Beagles and Fagot/Fresco fighters are found in several areas

of the a:’ugport.

b. Zone 13 (Kapustin Yar Book 2)

The zone designated 13 is the only area directly connected with

®

the paved air strip by concrete approaches. Just outside this area there

is one building adjoining an apron. The only other buildings with easy

There are two adjoining fenced

areas, each with paved access to the runway; two roads pierce their
[=]

l access to the runway are inside Zone 13.
' common fence.

. The northern area, 13-A, approximately 1700 X 1700 feet, is
served by road, a rail spur, and a T75-foot paved stfip from the taxi

strip to a large apron (34O X 420 feet). A pit, 70 X 35 feet, on the

pit.

south side of this apron with ramps on each end seems to be a loading
. Beagles and Bulls do not have a sufficiently wide main wheel

base to permit positioning over the pit; the outer line main gear of

Bison also will not permit use of this pit. The main gear

below the fuselage.

The rail spur rises, after entering 13-A, to an elevated

transloading area, near the heating or power plant. Three major

buildings in the area are:

°

(30) Hangar type building 27,000

(29) Barracks type building 8,000

TOTAL, Major Buildings Ls,000

ok
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. separation on Badger will allow use of this pit for loading into or

. (32) Road drive-through building 10,000
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o~ e ‘T‘

BULL

‘t‘ o]
BEAGLE / .
/
.~ UNIDENTIFIED
e VEHICLES

BEAGLE

‘r-

TLLUSTRATION 3

SERVICING RAMP 13-A

One Bull and two Beagles are located on the ramp in the

positions indicated, along with two vehicles. Direct access from ramp
to a large hangar type building exists. Wheel base of these planes is

o
too small to permit positioning over the pit. No vehicles or railroad

cars are evident elsewhere in this area.

The southern area, 13-B, is slightly smaller, approximately
15CC X 1700 feet, but contains more buildings. Access is by paved
@ road, a 55-foot taxi strip into a large irregular apron, and by an un-

paved approach through the fence alongside a large hangar type building

on the side opposite the apron.
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rMajor buildings and approximate Tloor area are:
(5) Barracks - L4 buildings

(4) Hangar type building

(3) Road drive-through building

(2) Annex to drive-through

(10) (12) (13) (14) Miscellaneous large
buildings - L

(16) Hangar type adjoining ramp ft.

(19) (22) (25) Small buildings aio;@g fence 8,000 £t.

TOTAL, excluding barracks 68,500 ft.

Buildings show no unusual characteristics; the road drive-
through building is similar, but not identical, to that in the
adjoining area. The fence between the areas jogs into 13-A so that an

underground entrance, GG feet wide, is included in 13-B.

.},—_
x

x FLASHLIGH]
| VEHICLE x
|

T+++ -

FLASHLIGHTS

|

BEAGLE

ILLUSTRATION kL

SERVICING RAMP 13-B

96

TOP SECRET — EINER— THESS

Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6



Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6
TOP SECRET — EIDER — CHESS

Copy

All eight of the Flashlight aircraft, most modern type identi-

) fied on the field, are found on the ramp inside this area. One Beagle

can also be identified. Opposite a possible slit type pit,

is an unidentified obJject. Thi&Pseems to be an object ViEP height,

having a span of less than 20 feet, with some indications of a swept,

swallow, or delta wing. Although near the slit pit, the object cannot

e be completely submerged in this pit, nor can it likely fit over the pit.
It will, however, fit inside the pit in the adjoining area (Illustration 3).

One motor vehicle appears on the ramp, and three others on

the roads in the area. One such vehicle moving from the ramp to the

hangar type building (4) on the opposite side of the area seems to be

towing a pole-type trailer. Other vehicles seem to be parked alongside
the building (4), Jjust inside the fence.

c. Zones 10, 11, 12, and 14.

Extending on a line 250 east of north from the Vladimirovka
airfield are the three installations, Zones 10, 11, and 12, served by

rail and paved road from the airport complex. A fourth zone, 1k, at

the southern end of the airport area, has rail and road connections with

both Zone 12 and the outlying zones. Although these are described else;

where and related to other activities, some comment regarding possible
relations to air-borne activities are included here.

Physical location of Zone 1 in the airport area suggests

an administrative relationship. The other zones extend out from the

airport and are completely supported at present by the road and rail

facilities passing through the airport area. The road passes south of

ll=
|
|
T
|
i
E
|
|
R
B
R
&
|
|

|

|

|

' the end of the paved strip, rail to the north, crossing about l% miles °
éiﬁ : beyondlthe runway and then running out parallel. Although Zone 10 is
I actually closer to the ballistic test stands at Zone 9, the road between

them is now under construction or improvement and there is no rail

|

connection.

o7
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(1) Zone 14. (Plate No. 9, Kapustin Yar Book 2)

The largest building in the Vladimirovka area,
approximately 85,000 square feet, is found in this zone. The
maximum height--top of saw tooth--is estimatéz as 85 feet. A
full width concrete approach to each end exists and two rail
lines pass through the building. Two rail and road served shops,
20,000 and 8,500 square feet res;ectively, are closely tied in
with the main building. Along the road toward the launch area
are five buildings of varying sizes (maximum 7,400 square feet).
Another building with 7,500 square feet adjoins the large paved
ramp, connected only to a road. Two buildings are under con-
struction, 25,000 and 12,000 square feet. A large administration
type building is located in the area, but has no unique'relation-
ship to the other buildings. Zone 14 is not fenced.

(2) Zone 12. (Plate No. 7, Kapustin Yar Book 2)

This zone, now under construction, has a reverse spur
and perpendicular road turn-off from the main road-rail line
running to Zone 10, about 2% miles beyond the airstrip. The
building (about 35,000 square feet), now with walls but no roof,

" has two rail spurs entering it. A double fence may indicate
a higher security area;
(3) Zone 11. (Plate No. 5, Kapustin Yar Book 2)

Approximately 9 miles out, this built up area is crowded
in the LOO feet between the railroad and the paved road. Four
major buildings, spray ponds, water facilities, and several smaller
units can be identified. A parallel track runs for about 2,200
feet, and a reversing "Y" lies near the end of the parallel track.
From the center of the area, a road runs across the track to a

concrete hardstand having a building at one end.
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(4) Zone 10. (Plate No. 2, Kapustin Yar Book 2)

This zone, approximately 13 miles out from the airfield
and T% miles south of Zone 9, is the end of the rail track from
Vladimirovka as well as the paved road. (Road to Zone 9 is under
construction beyond Zone 10.) Construction on the southern half
was probably accomplished between 1955 and 1957, and that in the
northern half has only begun. Both areas are enclosed in the sane
double fence. -

The installation in Zone 10-South is centered around a

rail served launch site. There is a large earth-banked control

bunker L only a few other buildings exist. Ditches

and a catch basin or water pond have been put in. A crane approxi-
mately 7O feet high adjoins the end of the track. On éach side of
the track, east of the end, is[:::::::}pole.

The railroad enters the fenced area going almost due
east, makes a gradual turn through 1350 and ends at the launch
site heading southwest; there is only a single track from entrance
to pad. Construction in 10-North seems inteﬁded as an almost
mirror image of 10-South.

Evidence of instrumentation sites associated with Zone 10
exists to the west, the most prominent being 7 miles away. More
than 20 miles to the east, just beyond the,railréad running south
from Pushkino, are two elaborate installations, symmetrically

located relative to the line towards the east, and approximately

13 miles apart. Three buildings with large domes .

} and one with an observation platform are found in each,

plﬁs other buildings. Two other sites, 12 and 19 miles east of

the southern installation, can also be seen. Cable lines tie

all these in with Zone 10.
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2. Short Range Air-to-Surface Missile Test Area.

a. Evidence of existence.

A test range seemingly used for operational activities in-
volving air-to-surface missiles is located in the Vladimirovka area.
COMINT evidence of activity began in September-October 1956, appeared
again in April-May 1957, and are current--November 18-19, 1957--and
no later informatio;. Ostrov/Gorokhovka (northwest of Moscow) requested
permission from & Vliadimirovka station for dummy runs and for launch
clearance involving aircraft from Ostrov, probably TU-16's. Aircraft
were met by fighters south of Stalingrad and southwest of Vladimirovka--
implying a check point, proﬁably a Token rader. and coordination with
fighters from an unknowm base. Refueling was pre-arranged{ when neces-

sary, at Saratov.

b. Geometry of the Air-to-Surface Missile Range. (See Illustration

Aircraft from the Ostrov base flew into the area west of
Stalingrad on a course of approximately 140°. At a point near Lake
Batyr Mala, rendezvous was made with fighter aircraft and the bombers
turned onto range--new course, about 55°. At or near the time this
course crossed the Volga River, about 10 miles due south of Vladimirovka,
the missiles were released toward a radar target about 45 miles away,
probably near 48°30'N and 47°E. (Reference S.T.I.S. Report No. 28.)
The indefinite boundaries of the river and the fact that some flights
were made at night indicates the river crossing itself was not needed
visually for launch. In the first exercise, September-October 1956,
the launching aircraft landed for refueling at Saratov/Engels, then
returned to Ostrov. In the second, April-May 1957, bombers were
scheduled to return to their base without landinz. When emergencies

occurred, the Vladimirovka airport was used.
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Targets cannot be identified
area mentioned. About 15 uni.
target is a string of b narked scou
17.5 km. long, leaving about
which nay have taken 5-1C yeavs =
off this line is marled oy =

holes here seex to be made by obje
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Five to ten miles east of the nominal target area is an
unidentified object about 1000 feet long, narrow, rising 15-35 feet
above a sandy area. Its principle direction & perpendicular to the KS
line of fire. This may be igtended for a silhouette (KS target) of
a large naval vessel, may be remains of a launching track (perhaps
for V-l){ or may be entirely without significance.

3. Vladimirovka-Iake Balkhash Range

A compléte discussion regarding the nature and use of this range
is presented elsewhere in this report. Only a few comments will therefore
be presented here.

The range as described seems to be associated with Vladimirovka
Airport operations, even though the communication center has not been
located from TALENT data. Separation from the Kapustin Yar ballistic
system might indicate a parallel overlocad on the ballistic range facilities,

a replacement which has not yet been completely coordinated, or a closer

association with air-borne activities.

B. General Support

Discussions regarding logistic support of the entire area, population,
and general economic factors for the entire activity are presented else-

where and need not be considered in detail for the air-to-surface situation.
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C. Evaluation of Evidence

TALENT contributes no direct information

@

regarding the air-to-surface missile test range, but does give considerable
information regarding the Vladimirovka complex.

2. The KS missile seems to be launched. from TU-16 (Badger, B-U47 type)
aircraft at about 15,000 feet altitude and velocity of 250 kt., at a range
of about 45 miles from the target. Two missiles can be carried; the designa-
tion as "left" and "right" indicates suspensions under the wing. Type of
power plant is unknown. Speed is subsonic, perhaps in the 450-550 kt. range. @ -
When double launchings were attempted, carrier aircraft landed at Vladimirovka,
B : indicating non-stop round trip was possible with one but not with two. This

suggests a missile weight of over 8000 pounds.

3. Guidance is most likely of the Komet type; i.e., beam riding during
midcourse and semi-active during terminal. Flight path begins as a very
shallow dive, less than 4°. A possibility exists of having the missile ride
above the radar line of sight during midcourse, then dive more steeply. How-
ever, when evidence is given regarding altitude and overshoot at the target
(1956 firings), the flight angle beyond target is less than 1°. As the launch-
ing aircraft comes closer to the target, the depression of the line of signht
should become greater. No evidence regarding maneuvering capability or bread-
off of the launcher exists.

L. fThe method of conducting these activities suggests that an operational
unit is coming down for tactical practice. This is supported by the number
of aircraft involved, all from the same unit. Dependence on Vladimirovka is
only slight, primarily supply of a range, results of firings, and landings
when necessary. The pit in Zone 13-North is not needed for loading of these
missiles, even under emergencies, since under-wing ﬁounting is indicated. Daible
launchings and night firings seem to be only variants on standard operational

procedures. 103
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5. 1If a proximity fuze is used, overshoots less than 3 kn. may be
considered hits, due to the veryrsmall angle of descent. Under these
assumptions, the launchings in 1956 had satisfactory accuracy 50 per cent
of the time. In 1957, 62 per cent of those launched were sufficiently
accurate.

6. Reliability in 1956 was surprisingly high--no aborted lauvnchings.
The two large overshoots may’have been caused by equipment failgres after
l;ﬁnch. Results in 1957 were not so satisfactory. About 25 fer cent of

atterpted launchings were aborted; if wild shots and gross overshoots

are considered as failures, reliability will be about 65 per cent.

D. Long Range Air-to-Surface Missiles

Early interest by the Soviets in air-to-surface vehicles indicates
that longer range developments should have appeared by‘this time. No
evidence has been found. The likely goals which these might emphasize are
briefly discussed relative to the areas considered in this section.

1. TNaval Targets

Activity in this field might be assigned either to a Long Range
Air Force or the Naval Air. There has been COMINT regarding Air Force-
Ravy activities in the Black Sea probably associated with air-to-surface
missiles. Also indications of lack of support by Navy of Air Force
activities have been received. Correlation exists only with KS short range
missiles and/or Komet guidance.

Directions of development would likely be increased speed and
range of missile, decreased vulnerability to jarming, change of flight path
(from shallow glide of KS), and elimination of launch restrictions. No
evidence of such development has been identified. Since the Black Sea would
be a plausible region for tests of an advanced air-to-ship system, careful

intelligence surveillance of this area seems desirable.

TOP SECRET — EINER— CHESS

Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6



Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6

Vs

TOP SECRET — EIDER — CHESS

7%

Copy

2. Ground Targets

The support facilities of the Vladimirovka airport and the type
of aircraft available suggests an excellent base of operations for a long
range air-to-surface missile development. The loading pit in Zone 13-North
and hangar facility in that area are appropriate. The small unidentified
object in Zone 13-South cannot be specifically associated with such a program.
The Air Force range toward lake Balkhash would make an excellent test range
fHr such a vehicle and seems to be appropriately instrumented. The direction
which development might take is similar to that mentioned in the preceding

paragraph.

The seeming inadequacy of the KS missile against general ground
targets makesrlack of identifiable long range air-to-surface missile work
surprising. Other bases may be involved, the gap between gravit; bombing
and ICBM's may have intentionally been slighted to avoid dissipation of
effort, or undue confidence may be placed in the shorter range KS.

3. Radiation Targets

Again no indication exists regarding radiation-seeking missiles.

Adequate facilities exist in this area both for development and range test-

ing. This would again be a significant area for intelligence attention.

E. Advanced Air-to-Surface Vehicles

The extent of construction activity in the Vladimirovka area, as well
as activation of a probable new range and comrmnication net, indicate
intention of expanded activities in the future.

This also suggests & major

advanced program or programs based here. No evidence regarding the existence

or future nature of the program exists.

ﬁased on projects already carried out or under study in this country,
it is suggested that various stages of research leading to manned satellite
and space flight could be appropriately conducted from these facilities.
This possibility is presented because it may influence the type of and
erphasis on intelligence surveillance in this region.

105

TOP SECRET — EIRPER— CHESS

-~

@




Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6
TOP SECRET — EIDER — CHESS

Copy

One phase in such a research program would bé the testing of a final
stage manned vehicle in a method similar to the X-1, X-2, and X-15 in the
US. First flights would be air-launches from a Bull, Badger, or Bison at
maximum altitude for practice in 1;iding.: This would @equire only facilities
in Zone 13, hangars and perhaps the loading pit in 13-North, and the ;irport
runway or landing strip. Little or no ground instrumentation would be needed.
The next flights might be rocket-booster glide flights, azain launched from
a carrier. Maximum range, maximum altitude, and maximum speed runs would be
desirable. Again ground facilities in Zone 13 could be used, perhaps
supplemented with rocket facilities elsewhere in the area. The range toward
Lake Balkhash and its instrumentation would be required for such flights.
Launching might be downrange with landings either down the range or back
at the airport, or might be over a downrange location back toward Vliadimirovka.
The next phase might be the firing of the manned final stage with a
booster. Zone 10, which has been associated, by some, wi;h the ballistic
testing out of Kapustin Yar, geégraphically and logistically is associated
with Vladimirovka. Some evidence ties it to Vladimirovka for report on a
commmnications link. This launching area could be easily used for this
stage.
The final phase would involve mlti-stage rocket launchings and may
also be feasible from Zone 10.
Vertical rocket firings on 16 May, 24 May, 25 August, 31 August, and
9 September 1957, observed by RADINT and other intelligence means (sMITIG
e
Quarterly Report No. 8, Volume II), have been interpreted in various ways,
primarily as upper air research vehicles. Delayed descents reported by
Soviet radar in the first two cases should be evaluated in relation to
the research program suggested above.
Intelligence surveillance of the Vladimirovka area and the range
running eastward should be considered and be appropriate for studying research

activities in advanced manned vehicles.
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VII. VIADIMIROVKA-LAKE BALKHASH (RXBY GOO68) TEST ACTIVITIES

@ 8

A. SUMMARY

TALENT information regarding the RXBY GOO68 %ptivities has been
reviewed with collateral as applicable from COMINT, RADINT, and ELINT. From
the sources available, it is evident that a new test range is being developed,
however, there is nothing in TALENT to confirm or deny this conclusion. Also,
no data }§\available from RADINT and ELINT sources oﬁ the test activities.
TALENT ﬁhoéographs of the Vladimirovka area are available but the rangehead
is not identifiable as such if it is in that area. There is considerable evi-
dence of new construction in the Vladimirovka ares and to the north (TALENT
Zones 10, 11, 12, 13 & 14). This construction may or may not be connected

with this new test range. Outrange station photographic coverage apparently

does not exist+

From that source, it appears that a separate long~term permanent test range
has been under development since early or mid-1956, Vhich has the capability
of providing at least some data for tests to ranges of 1200-1400 nautical
miles (more if race track courses are flown). Since so little is known about
fhe range instrumentation it cannot be determined if data can be obtained at
all altitudes. It parallels the Kapustin Yar missile test range activities
(see Figure 6), but it is apparently completely separate with its own range-
head, logistic support, communication system, instrumentation, etc. It also
apparently is under separate administrative authority. All»evidence points
toward Air Force subordination whereas subordination of the Kapustin Yar
missile test range and Tyura Tam-systems is still unknown. Information avail-
able indicates that the range has as many as 10 outstations. At least four

and maybe all of these stations have at least two types of radar and probably more.
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Communications are HF (voice, morse, and probably printer circuits), possibly
VHF air-to-ground, and possibly a micro-wave net between stations (probably

in a construction state). Equipment exists at the last outstation (near Lake
Balkhash) and possibly at other stations for upper alr meterological surveys.
There is reason to believe that some type photographic eguipment is also
available at that station. Qg?dar calibration flights and/or range checkout
flights have been in evidence since late January}§957. The first indication
of actual countdowns occurred on 1 August 1957. Three countdowns (1 August,

1 September, and 31 October) have apparently culminated in some type of range

activity utilizing at least four of the outstations encompassing the full

range distance.

The range may be elgborate enough to accommodate many diversified
types of testing activities. iIt is reasonable to assume that any of the follow-
ing could be tested:

a. Surface-to-surface cruise missiles

p. Air-to-surface missiles

c. Manned satellite research vehicles

d. Surface-to-surface intermediate range ballistic missiles

e. Advanced manned airplanes

f. Missile component testing in manned airplanes.

Although there are reasons why any of the above may be tested on a range such

as this, logic indicates that the most probable usage may be in the surface-
to-surface cruise missile or in the manned satellite research areas. From &
COMINT information a good case could be built in favor of some type of relative-
ly low altitude tes£ work. Considering Just the summation of the apparent

range activities on 1 August, 1 September, 28-31 October, if actual success-

ful air tests were made it would indicate an unmanned relatively low altitude
108
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test vehicle. Closing of the range area to air traffic and lack of RADINT
and ELINT pickup would tend to substantiate such a conclusion. From this,
one would be led to the presumption that this could be cruise type missile
activity. However, from the TALENT photographs of the Vladimirovka-Kapustin
Yar areas there is no specific evidence, i.e., jJlaunch areas, instrumentation,
photographs of unidentified winged vehicles, etc., to substantiate this
presumption. Also, as far as is known, there have beén no public statements
in the Soviet press, no photographs, or other evidence from any source that
would indicate the presence of crulse-type alrframes or configurations. On
the other hand, there is no specific evidence to indicate that cruise-type
activity is not being actively pursued. The fact that the Soviets have con-
centrated on ballistic missile activity with apparently reasonable success
tend to discount a major development effort on cruise-type missiles at this
late date. Therefore, to gxplain what may be haprening on a range such as the
RXBY GOO68, it appears reasonable to suspect that they may be progressing to-
ward new horizons. Judging from Sputnik I and II, it is also quite reasonable
to believe that they have every intention of conquering space as soon as
vpossible. This leads to more assumptions:

a. The Jjob of putting a manned vehicle in space would logically

fall to the Air Force. This would substantiate why the new-range is

Air Force subordinated.

b. The advance flanning would have been done in conJunction with
the satellite master program planning which would indicate that the
timing for range activation is about right.

c. One logical means of progressing toward space flights is to
follow ﬁp animal tests by using a manned boost-glide vehicle investi-
gating the non-gravitational, re-entry enviromments, etc., in progress-
ive steps by going to higher and higher altitudes until finally orbital
flight is attained. This type of flight research could be initiated by

using the X-1, X-2, and X-15 technique where the test vehicle is carried
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aloft by a mother airplane; or, considering the‘ipparent reliability
of the Soviet 650 mile booster, it is conceivable that they may go
directly to rocket boost for all Phases of testing. Also, it is con-
ceivable that a range such as the RXBY-GOO68 would be a requirement for
such a program. The length and orientation of the range may also be
compatible with requirements for the "landing" of satellites. If the
X-1, X-2, X-15 technique is assumed, it is feasible that Zone 13 near the
Vladimirovksa airstrip could be the test base. If the 650 mile booster
is used, it is feasible that the launch site could be at Zone 10 north
of Vliadimirovka.

Even though it is not Possible with the information at hand to make

all the pieces fit, the most logical explanation for this new range appears

to be in the manned satellite area.
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B. DISCUSSION

The

activities from that date to 1 October 1957 are summarized in considerable
detail in SMTIG Quarterly Report No. 8, Volume II, dated 1 October 1957 and
will not be repeated here. Analysis of that inforpation appeared to sub-
stantiate® some typé of testing activity being conducted onﬂa rangé:extending
from the Vliadimirovka area to‘the Lake Balkhash area. The rangehead appeared
to be in the Vladimirovka area (Station A.) with outstations in the area of
Guiev/Iskine (Station B.), Chelkar (Station C.), Dzhezkagan (Station D.) and
Sary Shagan (Station E.). Subsequent to the publishing of SMTIG Report No.

8 there have been indications that six more stations may have been added to
the complex. The information is meager and certainly not conclusive but it
appears that the six new stations may be scattered in the areas between
Stations B, C, D, and(E. It has not been ascertained whether or not these
stations supported the range activities on 1 August, 1 September, 28, 29, 30
and 31 October, but there are indications that they did not. If this number
of stations does exist it would mean a little higher station density than that
of the AFMIC test range between Cape Canaveral and Puerto Rico. Knowing that
the COMINT evidence indicates the existance of radar, possibly optical-photo-
graphic equipment and weather observation equipment at at least some of the
stations, in addition to several commnications nets, would lead to the assump-
tion that the range instrumentation may be similar to that of the AFMTC test
range. With the assumption that RXBY GOO68 is a new test range and that it
has fairly sophisticated instrumentation, three major questions arise:

(2) why would a new test range be developed essentially on top of one that
already exists, (2) what testing activities are most probably connected with
this range, (3) what connection if any does this range have with the Vladimirovka

airport and Zones 10, 11, 12, 13 and 14?7 These will be considered separately.
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l. Why would a new test range be developed essentiaily on top of one

that already exists?

It can be reasoned that:
a. The RXBY GOO6S and Kapustin Yar missile test range activities

@
are related. However, this is not borne,out in the evidence. [:::::::]

b. The new test range is a separate entity because of unrelated
testing activities and/or unrelated testing agencies. This reasoning
seems to be best supportable with logic. It is fairly well established
that the Kapustin Yar missile test range is primarily concerned with
testing of su&face-to—surface ballistic missiles up to ranges of approxi-
mately 1000 nautical miles. It is strongly suspected that the Soviet
ICBM range is f;om Tyura Tam to Klyuchi. There is some e#idence to
believe that the subordination of the Kapustin Yar missile test range
and Tyura Tam missile test range are the same and may not be the same as
the RXBY GOO68 which appears to be Air Force. This could lend credence
to the "unrelated Agency"” theory. Since the ballistic missile field is
covered by Kapustin Yar missile test range and Tyura Tam missile test
range, it is reasonable to presume that the testing activity may be in
some other field, such as surface-to-surface cruise missiles, advanced
types of manned aircraft research, manned satellite research, air-to-

surface missiles, etc. This leads to question number 2.
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Analysis of the above information leaves one somewhat puzzled.
It is questionable as to whether or not test activitiesi;\actua]_ly occurred on
the six days discussed. It is possible that all of those suspected operations °
were for range checkout purposes and that for unkncwn Teasons aircraft flights
through the area were banned during ihese checkouts. This could also be the

114
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explanation for the bans in 1947 just prior to or coincident with the
opening of Kapustin Yar missile test range.
If it is concluded that actual test flights did take place the
fact that aircraft flights through the area wéfg banned would tend to lead
one to believe that the activity was concerned with unmanned vehicles or
manned vehicles with unalterable specified-trajectories presumably traversing
commercial flight altitudes at other than in vertical ascents and descents.
Also, the fact that the first and second couhtdowns were accomplished without
major holds while the 3rd, 4th, and 5th countdowns indicated that considerable
trouble was encountered would tend to indicate that the first two were much
less complicated than the others or dissimilar in nature.
The major types of testing activities that could conceivably b;
accamplished on this range are listed below:
a. Surface-to-surface cruise missiles.
Air-to-surface missiles.
Manned satellite research vehicles.
Surface-to-surface intermediate range ballistic missiles.
Advanced manned airplanes.
Missile component testing in manned airplanes.
These will be discussed briefly below:
a. Surface-to-surface cruise missiles
This range would appear to lend itself to almost any type of
surface-to-surface cruise missile activity.  With proper instrumentation
it couwld support programs such as Matador, Snark, Navaho, Regulus I, and
Regulus II. This range is longer than necessary for Matador and Regulus I.
Regulus II would fit without turn-around but Snark and Navaho would have
to have turn-around capabilities in order to allow demonstrations to maxi-
mun range 1f the demonstrations were to be done on this range. Because
of the Soviet concentration and apparent success with ballistic missile
development and the seeming lack of development efforts on cruise missiles
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for many years, there is reason to discount circumstantial evidence that
might indicate that an extensive cruise-missile program is now underwvay.
However, it can be reasoned that because of lack of success in some
specific area of this ba%%istic missile progra% the Soviets have decided
to develop cruise-missiles. This cannot be borne-out in fact. If they
were going to develop cruise-nissiles for submarines it is not likely
that the range would be run by the Air Force. Also,

the reasons for not
continuing along ballistic missile lines are not evident. Saturation
or decoy-type missiles (such as the USAF Bull Goose) to accompany or
precede large bomber penetrations into enemy territory is a possibility,
but it appears that lack of concentration on high production of a heavy

bomber striking force would tend to discount a major effoft towards this

@
type of activity.

b. Air-to-surfgge missile activity
A range as elaborate as this one appears to be not readily
Justified for any test brogram that is an extrapolation of the known
Soviet air-to-surface missile activity.
- ¢. Manned satellite research vehicles
(See Swmuary in Section VII A.)
d. Surface-to-surface iRBM
The length and orientation of this range would lend itself to
the testing of IRRM's to ranges of at least 1,200-1,400 nautical miles
and Zone 10 would be a logical launch area. However, it is not evident
why this type of actitivy would be divorced from the Kapustin Yar range,

nor is it evident why so many outstations would be required.

€. Advanced manned airplanes
e}

Again a range such as this one does not appear to be Justified

=

for any known experimental manned aircraft programs in the US or in Russia

@
with the exception of high altitude, high mach no. research testing_which
is considered in this report as a part of manned satellite research.
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f.‘ Missile component testing in manned airplanes
This range is probably adequate for use in developing missile
guidance systems in a manner similar to that of the Snark guidance system
development programs in manned airplanes,w%%re flights were flown over
the Los Angeles to Schreveport radar range. However, the application of
such guidance systems in the Soviet programs is not evident.

3. What cennection if any does this range have with the Vladimirovka

airport and Zones 10, 11, 12, 13, and 1Lk complexes?

This item is discussed in several sections of this report and the
only conclusion that can be drawn is that there is insufficient evidence to
tie these areas directly to any of the other complexes, although, it does appear

that they are concerned with the missile testing activities.
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VIII. EARTH SATELLITE VEHICLES

Naval Research Laboratory

A. IRTRODUCTION

The intelligence information which is derivable from the TALENT
material does not appear to give any clues concerning the Soviet earth
satellite@progradgsper se. This is due chiefly-to the fact that the facili-
ties not already associated with the ICBM program, which are specifically
identified with the earth satellite program, do not present distinctive
features which could be recognized in TALENT material.

The Russian earth satellites have, however, shed some light on
matters which are probably related to the Russian ICBM and the Russian
launching facilities at Tyura Tam which are under scrutiny in connection
with other portions of the present report. It appears to be worthwhile,
therefore, to summarize the pertinent information which has been gleaned
so far from observations of the Russian satellites, and to identify the areas

~in which little, if anything, has yet been learned as a resulé of the two

Sputnik launchings.
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B. ORBITAL INFORMATION RELATING TO THE RANGEHEAD AND THE TEST RANGE
INDICATORS -

The radio and optical obsqgvétions of the Soviet satellites have
not, for the most part, been of the quality which is being strived for in
the US satellite effort. This is due to various factors, including for
example, the fact that the Soviet announcement cancelling earlier agreements
to use the US 108 mc. tracking frequency came literally only a few days
before their first satellite launching.

At the present time it is possible to conclude that none of the
orbital information concerning the two Soviet satellites is inconsistent
with the trajectories which would be followed if they were launched from
Tyura Tam along the azimuth which was presumably used for the possible ICBM
firings on the Tyura Tam-Klyuchi range. After further analysis of the orbital

information, it may be possible to make more quantitative statements.
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C. ORBITAL INFORMATION RELATING TO MISSILE GUIDANCE SYSTEM ANALYSIS

The initial Soviet announcement of the satellite'’s orbital period
did not appear to be as acé%rate the second time as it was the first. The
difference between the two period announcements on November 3, first 102
minutes, and then later, 103.7 minutes,rcorre;ponds to an increase of about
150 feet per second in the burnout velocity. They appear to have done
better on the first satellite launching. This could mean that certain velo-
city cut-off sensing equipment was carried in thz first satellite launching
vehicle, but was taken out of the second one to permit more payload to be
carried.

Attempts to estimate the guidance accuracy of their systems by
comparing the orbits whick they actually achieved with those which they
supposedly sought would seem to be thwarted by the geniune difficulty of
determining just what they really were shooting for. Even comparisons,
such as the one made above between the varying announcements of the period,
‘are difficult to translate into sure indicators of guidance accﬁracy or
capability since they could have used a partially stripped-down ICHEM as
their satellite launching vehicle. »

Circular orbits have a certain aesthetic appeal, however, they
do not necessarily have practical merit. The orbits of the Soviet satellites
arpear to be reasonable compromises among the several criteria such as those
involving performance, lifetime, vi;ibility, etc. Thus, there is no real
reason to suppose that they aimed for circular orbits, say, and got the

present ellipses instead.
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D. OBSERVATIONS RELATING TO PROPULSION SYSTEM CAPABILITY AND MISSILE
DIMENSIONAL ANALYSIS

Optical observations of 1957 << 1, which is probably the last

rocket stage of the satellite leunching vehicle, indicate that it is

optically equivalent to a diffusely reflecting cylinder having a projected

area of about 40O square feé%% The optical data are not precise, hence

this estimate could be off by a Tactor of tiwc in either ddirection. There

is some evidence to indicate that the {ineness ratio is of the order of

four or more. This would be consistent, then, with a picture of 2 cylinder i
about ten feet in diameter and forty feest long.

The Soviets have announced that the primary satellite. 1957 o€ 2,
is a sphere 23 inches in diameter weighing about 18k pounds. This size
and shape are consistent with the optical observations.

There is no method now available for verifying the announced &
weight. Ip is expected, howvever, that data obtained fron“US satellites
will make 4t possible to check on this value by determining the atmospheric
density near the perigee altitude of the first Soviét satellite. Hence,
it seems to be Jjustified to use the announced weight to attempt to draw
further conclusions about the Soviet satellite launching vehicle hardware.

A comparison of the observed rates of change of the periods of the
rocket, 1957 o1, and the satellite, 1957 << 2, indicates that the mass of
the rocket‘is about thirty times that of the satellite, if one makes a
reasonable assunption about the angle of attaék of the rocket in the neigh-
borhood of perigee. On this basis, then, the mass of the last rocket stage,

1957 X1, is estimated to be on the order of thiee tons. This estimate

o)

could be off by a factor of two or three due to the nature of the data and

the assumptions involved.
These estimates are, however, consistent witg current ICHRI design
practice. For example, the second stage of a Titan-like Soviet ICEM would "QQ

have characteristics similar to those estimated for 1957 o<1, the last
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stage of the rocket vehicle which launched the first Soviet satellite. The
Soviet propulsion unit is said to have a thrust which is about 50 per cent
larger than the nominal thrust of the AerojeéaTitan engines, hence the second
stage of the Soviet ICRJM may well be correspondingly larger than its Titan
counterpart.ﬁ_Such a Sp®nik.launcher could deliver an additional two and
one-half tons or so of warhead and guidance equipment to a range of 5500
nautical miles, i.e., from Tyura Tam and other launching sites in Russia to
the US. This payload differential is about right, expecially if one makes
some allowance for the presunption that their nuclear weapons technology,
i.e., their ability to make light, bigh-yield, thermonuclear warheads, may
not be guite as advanced as ours.

Optical observations indicate that the two rocket stages, 1957 X 1

and 1957/3 » are about egqually bright, and hence are probably the same size.

It is very likely that the Soviets went out to the launching
on their first satellite atfempt ~rith a comfortable velocity margin --
the order of 1000 to 1500 feet per second. The investuent of about
half of the margin in increased payload on the second attempt would have
enabled them to put the 1120 pounds of payload into orbit with the same
Jaunching vehicle.

The apparent nonchalance with vhich the Soviets launched their
second satellite in accordance with prior announcements connected with their
LOth anniversary celebration supports the view tﬁat they probably did not
attempt to use anything fundamentally new, such as a third stage for exanple,
in their second satellite attempt. True, they allowed a cushion by launching
four days early. Even this, however, would not have left very much time for

preparing another vehicle on the launching stand if the first try went aniss.
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E. OBSERVATIOIiS ON THE SOVIEIS' APPAREIT DEVELOPIEIT STATUS AND RELATED
FATTERS :

1. Earth Satellitc Vehiclox

The Soviets' ability to put cver 1000 pounds into orbit gives them
the potenticl capability to dc o nuwsber of thing:s much more effectively than
has baen possible heretofore.

For exuzanple,. they
with their far flung s

Their prograns appenr to be wwell planned and integrotzd. Hence,
it is reasonable to suppose thut they are developing or have already”
developad reconnaissance and cc . .unicoticns eguipnent —shich wvould enable
thein to exploit their orbital paylcad copacity to o considerable extent.
it is Zrobable that before very long, Soviet reconnais-an
will be surveying the US on a systematic basis.

The use of satellites as navigational aids would reyuire that the
orbits be determined with a high degree of accuracy. So far, thes Sovicis

have nct demonstrated such a capzbility. Their freguencies, 20 mc. and Lo me.,

a

are far from optimwa for this purpose, due to ionospheric effects. 7
The carrying of a dog as early as the sécond satellite ucttempt

indicates that the Soviets are headed straight toward the goai of putting

a man into space at the earliest possible mcoment. Significantly, we are

told that the second satellite also carried cosazic ray instrumentation.

Correlated measures of the dog's physiolosical reactions and the cosmic ray

intensities would be expected to beé attempted in any definitive space

medicine experiment.

2. Surface-to-Surface Ballistic Missiles

o The Soviets have made extencive use of rail facilities at Tyura

Tam in the launching area right at the launching stand and in the possible
launching area B, which is in line with the flight path and the launch
stand, and may be associated with guidance operations.
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Copy
There is a strong possibility that the Soviets may be planning

to develop versions of their ICHE?! and/or IRBY vehicles which could be
handled and fired entirely by means of rail-bornec eguipment. If the Soviets

did develop such systems, every ra%lyard and extensive siding in the Soviet

ey

Union would becomne a potential ICR/ and/or IRR launching site.
Iarge railyards near key cities would probably not be used for
this purpose, since the city and the ICRM or IREM launcher would present a

dual target. Also, security would probably be more difficult to maintain

there. Any inconspicious railsiding facility of appropriate capacity would
serve reasonably well, however, especially if it were associated with a

factory building or an industrial installation which might already be in

a secure area for other reasons. In fact, dwwmny instellations of. this type

could be estaeblished to facilitate the camouflage.

Such launching facilities would be almost as difficult to discover
as missile firing submarines. A systex: of launching sites of this type
would pose an unusually érave threat since it could, to an alaermineg degree,

be effectively invisible even to reconnaissance satellites and hence,

relatively invulnerable to retaliation.
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F. CONCLUSIONS AND RECOMMEIDATIONS

1l. Conclusions
- . . e . . .
The evidence acguired in connecticn with the Soviet satellite
launchings and from other sources indicates that the Soviets now possess

a multistage rocket which is capable of deliverin~ theraonuclect

ir the megaton range froa Tyura Tam and/or other launching sites

Soviet Uniocn to the US.

2. Recommendations

a. Intelligence recomnnendations

(1) It is recommended that 2ll intelligence facilities
including TALENT, COMINT, ELINT, RADILKT, and all other types, be
alerted and prepared to search continually for any eviderice vhich
indicates that the Soviets are establishing a system of rail-borne
ICBM and/or IRBM launching sites. Correlation of photographic
overflights, radio emission ferret flights and other intelligence
activities are especially important.

Several potential tell-tale indicators comz o mind.
For example, if the long, 80 foot rail cars usually se€en in passen-
Zer service, or at Tyura Tam. shov up persistently at a factory
or an isolated siding, the location becomes suspect. The factory
might, of course, be an ICR{ or an IRBY marufacturing facility,
in which case it would be of interest from this point of view also.
If the numbers and types of personnel involved end the {low of
materials and eguipments into the buildingcs did not Jjibe with those
expected of an actual manufacturing operction, however, the factory
site might be a dummy one intended to concecl u lzaunching site.

Radio emicszions from such areas ought to be monitcecred and
searched for familiar earmarks similar to these associated with
emissions from other misscile activities such as those ot Kapustin

a2 Toom and Kljyuchi.
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(2) It is recomnended that activities Possibly associated
with the Soviet s%b:arine prograr, < ach as sﬁﬁmarinc bacec and
subnarines at sea, be menitored to ohserve an& similarity between
radio enmissions from them and radio emissions from the missile
activities such as those at Kapustin Yar and Tyura Tam.

(3) It is recomnended that the Tyura Tam arca be monitored,
particularly during possible preparations for satellite launchings,
to observe any fadio emissions which can be correlated either with
cbserved emissions from the orbiting satellites or possible trans-
missions from submarines to satellites.

(4) It is recouwnended that a rodar -similar to the AN/FP3-17
which is now monitorins the Kapustin Yaor flights be set up to monitor
the missile and satellite flights fron Tyura Tam.

(5) It is recommended that navaol and air patrols cover
Klyuchi area for»radio emissions from ICBM re-entry vehicles
for any other indicators, such as glow from the neighborhood
the re-entering body, parachutes, etc.

t6) It is recommended that all the ocean areas along the
orbits and long-range missile trajectories from Klyuchi to Pearl
Harbor and beyond, on around into the Atlantic be monitored to
obtain radio and possible re-entfy information. Vater impacts
could result either from unsuccessful satellite launching attempts
or from ICR test vchicles fired to the actual ranges to US targets.
The areas associated with the US target ranges should be monitored
especially carefully. cince operations in this area could signal
their actual ability to hit US targets.

(7) It is recomraended that a Soviet satellite atte.upt search
facility be establisched immediately at Pearl Harbor to look for

possible satellite eniscions on 20 and 40 ac., to observe the
corresponding doppler frejuencies, and to make ogservation: ol the
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@
moonwatch type minitrack Mark II facilities on 40 mc.

would be useful here. °

(8) An effort should be :made to observe any connections
between the satellite activities at Tyura Tam and the possible
manned very-high-altitude and preparatory space flight activities
at Vladimirovka.

b. General defense recommendations

(1) It is recommended that AICBM detection and warning facili-
ties be established as close to Tyura Tam as possible alonz the
paths from Tyura Tam to U3 targets, since Tyura Tam xmay be or
become an operational ICBM site.

(2) It is recommended that an AICEM detection facility be
established at Pearl Harbor. The initial passage of So;iet sat-
ellites over this region will afford an wnusually realistic
opportunity to test our ICRM detection capability under minimum
warning conditions.

(3) It is racomended that the numbers of operational
ICEI's and IRR!'s now planncd for US forces be re-examined. Such
& reassessment appsaers to be called for by the existence or even
merely the possible ciistence of the very numerous, well-camouflaged
potential Soviet rail-borne ICRM and/or IRBM launching sites.

. (4) It is reccmmended that the Defense Depaftment look into
the possibility of exploitings the rzil-borne ICRM and/or IRRM
launching site camcuflage techniques as it continues the ICRY and
IRBM development prograns.

(5) It is recomnended that the Defensc Departient look into
the possibility of developing an anti-sztellite

=

capability. Such a systen could be an outgrowrth of in AICREM

1issile syc-tenm

developaent progran. The effort her: ceuld be, perhaps, tc ruin
the satellite - .sten an 2 mezns Tor reconnottering,. comrmunicating,
etc.. rather thun te actuzll: knock it dom i.c., change itr orbit.
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IX. RECOMMENDATIONS

A. TALENT COVERAGE

l5 The existing TALENT coverage‘is excellent from a technical
and operational viewpoint. However, ¥ the scale be
improved, either through the use of longer focal length lenses or a lower
altitude. This is necessary to obtain more detailed analysis of the missile
system characteristics and capabilities than is obtainable from the present
coverage.

2. Additional TALENT coverage should be coordinated with COMILT
and/or Soviet releases of impending range activities to maximize the intelli-
gence gain from such an operation.

3. A second TALENT coverage of the Kapustin Yar and Tyﬁra Tam-
Klyuchi missile test ranges, in the near future, would be extremely valuable
for coumparison purposes to detect changes and trends. Snow cover photography
would possibly reveal more distinct patterns of instrumentation facilities
and rocket engine test activities.

L. The Kapustin Yar area should be covered from Stalingrad

southeast through Kapustin Yar, thence due east throucgh Tyura Tam to Lzke

@

Balkhash. This coverage should reveal the Kapustin Yar communications control
center and all instrumentation and impact areas, including the 950 nautical

mile impact zone.

-
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APPEIDIX I

INTERPRETATICI! GUIDES FOR GUIDATCE SYSTEI{ IITELLIGTICE

1. AILL-TINERTIAL
Various types of inertial suidance systems can be used for ballistic
missiles. A simple auto-pilot with body-fixed accelerometers and an analozve
corputer provides moderate accuracy for short range flights. At ICB! ranges,
.
however, it is generally necessary to ccmbine gyroscopes and acceleroreters
on a stable platform with three degrees of freedom. A missile-borne digital
computer is usually required for ICTM ranzes, but an analozue ccrputer can
e used far IREM ranzes. Measurenent of the ccrmponent of velccity alonz the
thrust direction is least accurate in an inertisl syster. If wvery high
accuracy is reguired, it is le-ical to supplerent the platform by measurinz
this longitudinal corponent cof velocity be doppler techniques with a simple
radio system. We class all of thesc systems broadly as inertial systergs.
The above typec of i i syeterms are distinct in th2ir internal
workings, but are about egually difficult to observe irn phctography. The
ground handling and alignment equipzent which is usually associated with
inertial referenqe systems is probably the best TALENT indicater. The
abgsence of elcctromarmetic corrmnication with ground
research and developrent telemetry--zakes it difficult to
suided missiles by ELINT techniques.
a. TALEITT
(Positive)
2S5 : o
(1) Higﬁt find ground checlkoutb and/or ccliiraticn equip-

ment near launcher.
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(2) survey points should be oriented toward lauricher and

be in clear within several hundred feet of stand for all
weather operation. @
(3) Collimation units would probably be in line-of-fire

for research and development flights--not necessary for opera-

tional sites.
(&) Nearly all activity would be launcher-centered.

g Negative )

(5) Absence of cabling between launch area and outlying

tracking sites.
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TALEIT

(Positive)

(1) Possibly same as all-inertial.

(2) Guidance station located within cre to three miles of
launcher, prcbably rearwvard and with clear line-of-sight.

(3) Survey points should be cecntered on guidance site.

(4) Possible cable ccnnections between guidance shie and
launcher.

(5) Road Trem guidance cite to launcher would procably be

in Jine-of-signt.

(6) Possibility of radar colliration poles near guidancc@

site but not in iine-of-fire.
(7) Possibly cormon suidance site for severzl launcl.er:s,

especially in operational sites witl: clustered launchers.
©

L
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Exermples in US:

JUPITER - RIG-JPL-Motorocla.
ATIAS - Azuesza (031d).
TITAL - TL (old versicn)

3. SINGLE TRACKING RADAR

A system which depends prinorily cn rad=r dat:
and position vectors of tie mmicsile i:

A1 auto-~

pilect of modest accuracy i< <le

racdar data is crceothed, but

[

O'
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A single tracking radar can measure the position of the micsile by
modulation ranging and similtaneous lobing angle-tracking techniques. The
radial and lateral components ofAyelocity can be derived from the position
data by differentiation. At ICBM ranges, this requires a very precise
tracker, with angular accuracies of the order of tenth of mils. Considera-
tions of mechanical instability and radio propamation angle-of-arrival
scintillations mean that such radars are difficult to build and maintain.
Collimation procedures for the tracker usually require additional ground
support equipﬁent. The camputation of velocities from this data means that
smoothing intervals of 10 to 60 seconds rust be used to reduce the high
frequency noise accentuated by the differentiation process. A vernier
(predictable) thrust stage is almost surely required. An air-borne beacon
which replies to the upgoing command modulation train is provably used.

The radio frequency would probvably lie between S- and X-bands.

a. TALENT

(Positive)

(1) single guidance staticn to rear of launcher and probabvly
in line-of-Tire for research and development flights.

(2) see numbers (1) (2), (4), and (S) in Radio Ine-tial
section.

(3) Nliecessary radar collimation target or beacon pole near
guidance station. not in firinz sector. (Dimensions of telephone
pole.)

(4) Minimun: of suidance chechout activity near launcher.
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THREE IIDEPEIDEI'T RADARS .

Another scheme v Sotc.rins

its range Trom tho ec irdaope de-th Lo

bty modulation ranzin: aliniguans and

reasurenent of ar;ular hearin-~.

the pesition by diffeventiatics ~1

Practical base lires saes

confimurat. on should T cort

lize distance betwcen 4.
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with each rada -
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i suclhh a syster wo L3
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TALENT

!Positive!

(1) Three guidance sites at vertices of triangle which is
probably centered on line-of-flight. ILegs can cary from 20 to
500 miles.

(2) Stations may be tied togé%ger by land lines for base
line; less than 100 milesf

(3) One site is probably within line-of-sight of launcher.

(4) Only moderately precise positioning of guidance sites.

(5) Fenced guidance sites as opposed to unfenced range

instrumentation sites.

(6) Radars may be mobile.
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d. OTHER SOURCE

(1) Development of very accurate'range measuring radars--
only crude angular accuracy.

(2) Development of pulse doppler techniques.

(3) Prozgress in larpge general purpose digital computer
systernis. which cculd be used in the field.

5. INTERFEROMETERS

Missile pesition can also be measured by coherent comparison of phase
between adjacent receivers. The time rate of change of phase and phase
differences (doppler shifts) gives a direct estimate of the radial and
lateral velocities respectively. The stable coherent phase link can be
provided by enclosed waveguide, cables. or unobstructed air links. The
base lines of such systems vary between 100 and 10.000 feet, depending
on the radio frequency employed.¥* The longer the base line, the greater
the accuracy becomes. Frequencies in the L- to X-band range are best
suited to such systems because they minimize ionospherically-induced angle-
of-arrival scintillations. Some smoothing of the rate data (10-30 seconds)

is ordinarily used to minimize propagation effects, so that an auto-pilot is

*¥A monopulse tracker is really an interferometer with a base line corres-

ponding to the feed separation. It is treated separately here because it
is susceptible to a different class of limitations.
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d. OTHER SOURCE

(1) Exploitation of narrow band CW and/or noise modulation
techniques.

(2) Emphasis on angle-of-arrival, radio propagation research.

(3) Development of stable oscillators for one-way systems.

Examples in US:
ATLAS - GE.

VANGUARD - NRL Ilfinitrack
HERMES - GE.

VIKING - Minitrack.
COTAR.

DOVAP.

JPL-MICROLOCK.
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