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. projects being conducted by the Soviets in
which the Germans did not participate

‘A few minor things. For example, the parsllel development on
. the ABRS-220 was performed by the Boviet instltute located

near the Yarcoslavekiy Railroad Station in Hoscow.

| & rocket com
fhamher\
It was unusually heavily built,

*.or trumpet-like.

lwas built in (or by) that institute.
and in place of & central Jjet, & series of Jets formed into
a wreath was provided. ' These Jjets were slightly off-set
(tengentially located), moest likely in order to cause ro-
tation. Whether the rocket was stabilized by means of apin-
ning or whether & aeparate stabilizer was provided ie not
known to me. However, it is not impossible that = stabili--
ger was provided. The Soviet roocket was provided with very
thick walls, and my general impression was that very high
performance could not be expected of this rocket in view of
‘the heavy conatruction.

The Soviets also worked on shaped charges.| |based  |de-
aign originally on the old German "Pangerfaust" design.
According to the Soviets, they had been able to considerably
inorease the penetration capacity by altering the position
(or shape) of the eteel lining. The new shape wae cup-like
The Boviets claimed that tests had shown
this shape to be most effective]  |puilt a fow temt models
simply using the Soviet data without making any preliminary
calculations but discovered s great scattering effect.

There were s few models which actually ahowed improvement in
performance but approximately 50 per cent of the models
(built in the same manner) achieved only approximately

50 per cent of the required performance. The Boviets ocon~
tinued to work on this projesct to the execlusion of any Ger-
mane and s great many bdlasting tests were carried out,

the celiber of the rooket was 90 mm. (diameter)

and that 1t had a strength of 200 mm. to 220 mm. (safety-

. factor?).

Instead of concentrating this charge,-it would appear that
the Boviet deaign would disperse it |

group once attempted to study the problem analyt-
iocally, using a novel process which waes developed dy[ |
[ ] the USSR,  |regarded this as an opiiocal problem to de-
termine the refraction index along the detonation front at
the point of separation between the explosive and the steel
and the steel and the air. Having determined this, it is
possible to determine & parabola shape which will concentrate
the entire mass at one point. Applying this method %o the Bo-
viet curve (shape), 11 was found that there did not exist a
concentration at one point.
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While working on the ABRS-220 project, the Soviats queried| | 50X1-HUM
on the poasibility of utilizing the ABRE~2z0 against ground .
troope. That is, the projectiles were to be fired from a )
multiple launching device mounted-on & truok. [ | 50X1-HUM
‘ | the ABRS-ZZO design had been chosen on the 50X1-HUM
basie of completely different requirements. Firing the pro- .
jectile from the ground, with a relatively short launching
guide meant that the ‘projectile vas extremely sensitive to
ground cross winds which could not be counter-balanced by the
design of the ABRS~220. It would have heen necessary, for
example, 0 compose the propellants differently in that a
great acoeloration would have to be provided for the first.
phase of flight; furthermore, 1t would have been nacessary to
decrease the combustion period. (Consequently, it can be seen
that the propellant would have required a completely differ-
ent geometric shape. However, judging from the tenacity with
which the Soviets continued to work on this project,

the Soviets worked on a parallel development %o S0X1-HUM
the exclusion of Germasn personnsl, and thet for this reason,
the chief of the Design Bureau No. 3 (DAVISHEV) was interested
in getting a foothold in this development work.

4. -

3.

Y AN

50X1-HUM

6.

— [In regard to litera-

‘ ture on rooket development, the Soviets have a great deal

of material which ocannot be purchased by the geoneral public.
These publications are classified somewhat comparable to the
former German classification "For Official Use"; that is, not
strictly security controlled but yet in restriotive oiroula-
tion. These publiocations were not placed at the disposal of
the Germans. The Soviet engineers at the Design Bureau oculd
obtain this literature without gny difficulty from the li-
brary. Documents classified any higher were inacoesasible to:
the German engineers.
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. When the Germans required material for a rocket combmstion = SO0X1-HUM
. chamber, they usually regquested details on the characteris-

tics of the steel from the supplier plant. Usually they

‘could not get this information, as such things as the heat

and strensth quality of the material were secrét.

The library | | in the Design Bureau was well 50X1-HUM
atocked. ™A great many volumes were available on the problem

of matorial strength and tension. DAVISHEY was very active

in obtaining the necessary means with which to support a

project. However, he often assignsd some phases to Boviet

personnel who were frequently not qualified for the tasks. 50X1-HUM

The Soviete apparently did not use the Germans for questions
dealing with manufacturing stages of production. It would
geem that they had another group of Germans in .Obranovka teo
supply that information on specific articles (fuses) and to
learn the technique for transferring a development project
to the manufacturing stage.

The task of the Germans at Krasnoarmeyskiy comsisted primar-
ily of showing the Soviets how to approach a mlssile devel-

opm@nt project. | |the Boviets had the added 50X1-HUM
motive of coming cheaply into possession of some new ideas.
| |main tasks was to show the 50X1-HUM

Boviets how, once s tactical requirement had been established,
0, realize these requirements in a design. Specifically, the

- Boviets wanted to know what ballistic cslculations were re- 50X1-HUM
quired and how these were performed.

[the chief of Design Bureau No. 3
~ [told semi-officially that the Soviets
had loet during the war a great number of technicians and
specialists and that the young engineers and scientists did.
not possese the necessary experience; that it was the task
of the German englneers to convey their experiences to these
recent gradvates; and that they would be returned once this

task had been completed. This official explanation was, how-
ever, contradlicted

S0X1-HUM
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lower ranking Soviet engineers[::] said that hardly ever S0X1-HUM
ad a specialist or technician been used at the front. In 50X1-HUM
fact, there had been such a shortage of technicians that they
had been well cared and provided for and consequently few
were lost during the war. There were among the Soviet en-
gineers who worked with the Germans many recent graduate :
enginaers who were very interested in studying [ |approach 50X1-HUM
and who wouid often contact the Germans after hours in order .
to ask specific questions regarding the work. The over-all
majority of the Soviet engineers, however, fulfilled only
their given assignments and otherwise showed little interest
in the ongineering field pertaining to migsiles.

9. | | |

. In the early years the absence of experimental 50X1-HUM
data made merodynamic work on guided missiles extremely dif-
ficultoif::]were forced to analyze and derive gerodynamioc 50X1-HUM
characteristios on the basis of[E;;;;:]theoretical calou- 50X1-HUM
lations. In the later projects, inability to obtain the’
necessary reference data and full tactical requirements pre-
sented the most diffiocult phase of work. For example, 50X1-HUM

required %o work on an air-to-air missile dut
would not bte told the type or dimensions of the carrier plane
or the space available in the carrier plane for the storage
of rocketa, the exact position of the storage hold, the speed
of the plane, or its altitude limite, etc. Obviously, this
could result in unrealistic designe when they arbitrarily es-
signed over-all dimensions or weights to such roockets. An-
other difficulty was caused by the absence of sufficient
tests on the projects that were being cerried out. This
‘Effffifhat xperience in development was not ocumulative, 50X1-HUM
could never determine whether a new approach had given
satisfactory results. Consequently, every projeot had to be
approached anew. e

Above all, however, and this affected every[::::;:::::}proj- 50X1-HUM
eots, the absence of precision testing inetruments repreosented

the greatest handiocap. Measuring metheds ané testing facili-
tiee were extremely primitive, so/  |oould not obtain " 50X1-HUM
the critiocal values that were of interest. Consequentily,
flight characteristics such as the trajectory, the speed vari-
etion (curve), impulses during the flighi, oould not be as-
certained. For example, when making an impulse diagram, it
was often the case that the calibrated spring of the indica-
tor had been previously overloaded so that it recorded inacou~-
rately, Often it would be pointed out to the Soviet enginesvs
that valusble measuring equipment was available in Berlin or
had been brought from Berlin to the USSR. They, however,
would answer that another organization had received the equip-
ment. The only equipment which was somewhat modern was a

CONPIDEXNTIAL
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motion pioture thaodolite station (a complete Askania station

withk three to five frames per second). The Soviets were

neve:r succemsful in putting this unit into operation. They
—— once asked the Germans whether they could operata the unit,

could om ins trum ent 50X1-HUM
at least for .he iesating o designa. then
charged wit: deviaing the complete Achedule for the nodus

operandi ¢/ the thoodolite,but never were epproachsd again
on this oubject by the Soviets. The primitive testing

facilitles in the UGSR were all the nmore a handionp a#| | 50X1-HUM
\ in Germany, where[  |vorked 50X1-HUM
only on the basis of conorete data obiained from experiments
with very precise insiruments. 50X1-HUM
10.
Generally speaking, the Boviets in KB No. 3 initiated ¢the
projects for the Germans., In the begirning befors the Ger-
mans began working, the Soviets| | 50X1-HUM
\ asked for recommendations as
to what trork started in Berlip to continue,
bearing in mind incrsased performance ragarding range.
Actually, however, the Germans did not initiate projeocts,
rathér ¢he Boviets increased the performance requirements
generally for all the projecte worked on in
Berlin, and gava[i:jESigﬁsgaiggfal to the order in which| |
't0 approach the taske. ZEven then, the Sovieis empha- S0X1-HUM
eized, that the ithree main projects for the Jermans were the
ADRS~220,, Fluse, and Sokol and that these three projects had
to by comecluded | | It ap=- 50X1-HUM
peared advisable at the time for the Germans to begin work
irmediately on ithese throe projects. | | 50X1-HUM
once [ | accepted one of the major projecis, 50X1-HUM
should the execution therec? prove inacourate or inferior, 50X1-HUM
the Sovlets might regard this as an act of subctage., This
was, therefore, the resson|[  |did not rush to take oi{ 50X1-HUM
the poiplicated pricrity projects dut first strived to seek
+he. necessary prarequisites, such as wind tunnel data and’
aboratories for testing, before embarking on the thres
nrojecis.
11. 50X1-HUM
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[:] When a new project was initiated, the head of Design Burean
No. 3 would call the individual group leader into his office.
At times, when the project was of a general nature and afi
"~ fected all three German groups, he would invite all the Ger-
‘man group leaders. There was seldom more than one German
present, but DAVISHEV usually had one or two Soviet engineers
witneas the discuseion. It was always thought that this weas
8 meagsure designed-to provide witnesees in the event that
difficulties should later arise in connection with the proj-
ect. To the individual Germen group leader, DAVISEEV would
then outline the requirements for the new project. Purther-
more, he would issue a deadline by which the work was to be
completed. Generally, there was no further interference
from the Soviet leadership until the end of a projest, at
whioch time a summary review of the work was given to the
chief by the respective German group leader, and at the same
- time, a new project was generally aseigned by DAVISHEV.
Seldow did more than fourteen days elapse betwsen the com~
pletion of one project and the commencement of & new proj-
ect. | .
. Once the German Group began working on a new assignment,
1t was generally required that after a period of about four-
teen’ days, g preliminary report be submitted in which the
general approach to be used by the Germans had to be out-
lined.; For example, such a report would include a rough es-
timate. on’the over-all dimension of the rocket' to be de-
signed, “its. weight and the weight of the propallanta, as
- well.as.a very rough sketoh. | |the chief of 50X1-HUM
Deaigq Bnroau No. 3 submitted this preliminary report to a
higher headquartera for approval. .Whether thil was a re=
‘quirament or whether this lack of initiative was simply a
precautionary megeure to insure agsinst any unploaaantnoea
that might result from failure 6f the prodact i{s not known :
During the early years in the USSR, the preliminary 50X1-HUM
‘report tranalated into Russian was countersigned by the
' .. Germap-group leader before it was forwarded to a higher
o] -headguarters. .later this measure was dispensed with.(

Nz

50X1-HUM

the. Design Bureau Fo. 3 was suitable for the
projosts assigned to it for the following reasonses The
-, Design Bureau Fo. 3 was originally intended gs a sité for
. powder propellant (solid propellant) rocket developments.
* Since Rheinmetall-Borsig was one of the leading German com-
panies for solid propellant rockets, the Germans wera sernt'.
to Design Bureau No., 3. | 50X1-HUM
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‘ \ 50X1-HUM
\ |1iquid rockete were tested on the 8.N,I.P. S50X1-HUM

firing range in Krasnoarmeyskiy because of the distinctive
sound . o from the test stend,|
this sound establishes without a shadow of a 50X1-HUM

doubt that 1iquid rockets were tested. It is d1fficult to

identify erucific data on the bagis of sound impressions}

nevertheleua, the rockets had very high capascity, and the

combustion period waa conoiderably longar than one minute.

When the propulsiton units vcre testsd, a loud hum could be

heard in a radius of several kilometers. Most often the com-

bustion test ended with a loud crack, These liguid rockets

were not designed or constructed in Krasnoarmeyskiy but only

tested on the firing range there.| \ 50X1-HUM

13.°

The German engineers at Krasnoarmeyskiy
were supposedly experts on solid propsllants and for
purpose they were brought to the USSR.
[~ [there is mnc definite proof that any liquid propel-
lant power plants were developed in Krasnosrmeyskiy.

‘14.

1?_...

It nay be said that 8okol was based Partly on the "X-4" de-

veloped by Dr. Max KRAMER during the war. However, the X4

was based on a different prinoiple in that it rolled through- 50X1-HUM

out 1ts entire trajectory, Furthermorse, it was provided with

four stabilizing surfaces, Except for the X4 no| | 50X1-HUM
other Qerman controlled, air-to-sir rocket project.

50X1-HUM
48 for the Zenith, single-stage rockets of similar aoongtruc-

tion design had been develeped during the war but no projects
of two-stage rockets had been started. Exoluded from this
general statement are s few tests carried out in the very

last phases of the war by Rheinmetall~Borsig, when a standard-
8izé powder propulsion unit intended for Rheintochter was com-
bined with a warhead consisting of a number of individual

CONFIDENTIAL
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mine projectiles., ZEach one of these mine projectiles could -
have been singly emitted as small rockets. The Falke is the
game ag Moewe. '

In regard to Rheintochter, & great many trsjectories were
measured by means of motion picture theodolites. They had
been able to differentiate the trajectory so ms to be able
to obtain accurate values for acceleration, speed and trans-
verse forces. Analyzing the resulting trajectories, they
were able to determine very accurgtely the 1lift coefficients
that acted at any given moment of flight.,  ftook the data
obtained for the Rheintochter and,after making the necesasary
changes such as increased transverse acceleration and 1ift
coofficient, applied the aercdynamic data to the controlled
missile projects done for the Soviets in Berlin. (The 1ift
coefficient had to be greater than in the Rheintochter in
order to be able to follow the tactical evasion maneuvers of
the target.)

,17'. :

only the ﬂdretical work wae performed. Zenith was not
controlled, could therefore use the data of Rheinboote,
such as the separation process and the interference (dis-
turbances) that may be expected, how much will the firing
direction deviate from the theorstical trajectory, whet kind

trajectory measurements with.photogrammetric messurements,
-and thus were able to compars theory with practice and to
derive constants.

- -

of wind influences may be expected. | |had continuously made

50X1

S50X1-HUM

.

50X1-HUM

S50X1-HUM

50X1-HUM

The various component processes of the Rheintochter had been

——, analyzed in detail by the Germans during the war. For example,

tegts wore made with the fuselage using various different

angles of attack. Then, the airfoils were tested separately

. When joined with the fuselage at various posi‘tions,
The surface controle, then the whole combination using

QEfIEP et angles of attack and different surface control '

" positions was: tested.. 'All these reports were available in
the USSR, and the values for the Rheintoohter sould be used
for Moewe by inter- or extra-polation. It should be noted,
howover, that the Moewe was a simplified verdion inmofar as

it was a two-foil rocket. This of ocourse meant that the con~

" $rol mechaniem hgd Ko de basically changed. It is perhaps

feasible that the control techniques of the HS-293 oould have
been utilized for the Moewe. But then again, the HS-293 oon-

trol surface was located aft while the Moews control surface
was located in front. ' )
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19. ‘ the Palke nroiact

|
concluded and then turned it over to the

chief of the Design Bureau, as wae done with all other work.
Throughout the period, it was under the auspices of the regu-
lar ministry (M.8.Eh.M.).

20.

. hat was required was an electro-technical laboratory, and the- .

S Boviets repeatedly promised that such a laboratory would be

’ conatructed. The Soviets did finally put | | & 50X1-HUM
laboratory, although only a very primitive one which con-

tained only a cathode-ray tube, cathode-ray oecillograph and 50X1-HUM
a few more instruments. lthis laboratory wes installed
specifically for work on the Moews.

as com-
pleted the project Moewe, all work on controlled missiles
was transferred to another ministry. Xt is possible,

the Soviets concluded that it was not economi-~
cal to have this type of work performed at several separate
places and that it would be more productive to have this
work centralized. Another factor that may have been determi-
nant in making this switch is the desire for security, esince
one place is more easily controlled than several./

CONFIDENTIAL
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25 [ | ROTSTEIN

"as assigned to the Design Bureau
No. 3 specifically for this project. During the period that
the Qermans worked on this project, he occupied himself ex-
clusively with this projest. Alac, he functioned during
this period as liaieon officer with the winistry when there
was need to clarify any doubtful points.

‘ ¥han tha

testing program for the Falke was deviaea,\
pPlane that was to oarry the Falke.

was an 0ld plane would be used to carry
out the experimental flights. .

28, [ an observer required to operate Falke S0X1-HUM
o in order to manipulate the "EKnueppel, do not reoall
the Boviets ever expressed the wish that they should

sttempt to inolude the operation of the rocket with the
pilot'e other tasks. The reason for thip may well be that
a fighter plane is too light to oesrry such rockets, As in

tectical use, probably two to four of the rockets will be
¢arried by one plane. '

CONFIDENTIAL
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29.

L1

Using an oridnary fighter airplane, the external attachment
of a minsile like the Sokol will reduce the resistance to such
a point that the plane will no® longer posseas its original
flight charscteristices.

" 50,

|thie missile will be used in multiple num-

bor |

Only because it was assumed that such relatively large pro-

%ectilee will be carried by some type of flying fortresses.

not necessarily. | |a bomber, but rather something
inebetween a fighter and bomber which nearly reached the
speed of a fighter but was much more powerful. If the Seviets
wore dissatisfied, they always had the opportunity to inter-
rupt development along this line.

31 | |

[

|in effective-ranga ecalculations, it was

generally assumed that two to four missiles would be carried. 50X1-HUM

32.

They were to be fired individuslly. Firing more than one

rocket at a time would have led to disturbances and also would

have made the "Knueppel®™ control very difficult, if not im-

possible. Of course, the Soviets once did request 50X1-HUM
equip the rocket with a homing device, but Group did not 50X1-HUM
have any experience in this field and thus rejected this da- .

sign, pointing ocut that other Germans who had been conscripted

to the USSR would be in a better position to do this kind of

work.

33 \

N

calculated this for Palke, making the assumption that

no technical defects were inherent and that the rocket func-
tioned as theoretically calculated.

34, | | the calculated kill probsbilityl |

——— e et

Many probability calculations were performed, but they aasumed

that given a certain control command from the mother plane,

this command was actually executed. It was also assumed that

the target itself had a given angle with the pursuing plane

and that it had & fairly high maneuverability for evasive
movement. | used at first a transverse acceleration of S0X1-HUM

CORFIDEFRTIAL
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35.
36.

3.

" HPIDEER P2 L L ] 50X1

5 g's. The Sovie%s then had |  |mdditiomal calewlations  DOXT-HUM
relsing the azcelerstion to 10 z's for the tarset plane. fThe
protabilily sus calealeted Wilh vRe wereane 4iTFa1. . pae §e e

nations of fartare 4 -0d ’ ’

a:. How vill the man wavipulating the “Kneuppel"

Taazt?
v Fhal imad o congegmtt vUIL he give?
S. RBew o mreqt fe thy aw ~oter in issuing the

necessary counter-comand?

Also considered was the fact that at a certain distance the

detonation process was activated and using the Ogussian Error
Curve/ _ determined how many of the several hundred incen- S0X1-HUM
diary pellets aotually penetrate the oritical parte of the

airplane. All these factors were coupled with the transverse
acceleration of 3 g'a on part of the target, and[ |arrived 50X1-HUM
at & probability result of approximately 1.3 miesiles par hit,

or two hits per three projectiles.,

theae theoretical calculations did not make use of a
homing device but onlv sublective steering.

| 50X1-HUM

These were performed by BACEMANN exclusively. BACHMANN wao a

very good mathematician, 50X1-HUM

The value 1.3 refers, however, to large bombera|

|of the type B~29 or B-24. Bhortly before the

completion of this projeat,[ [recoived new tactical requiro-  50X1-HUM
ments from the Soviets. Again, it dealt with & controlled

rocket, but this time not againat bombera but rather for a

fighter type plane, These new requirenents against fighter

planee called for the allowance of a transverse acceloration

of 10.g's and spoeds juot below the speed of sound (approxie

mately 300 m, per second)., Various Paraneters were given;

some of them just below and some Just above the speed of
sound. = '

the babllity for this caloulated ae well

ﬁ{it the performance was very poor. This rocket was not

suitable for these new roquirements. 50X1-HUM

‘thil nissile puil |

50X1-HUM

at & figure some place between 8 and
10 g's.

CONFIDEKRTIAL
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40.

41.

42.

43.

44,

‘CONPIDENTIAL 150X1
e14-

] do not believe that it could successfully attack a 10 g

fightes

It wao a hopeleos case with this rocket. Recognicing this,
design another misasile to satisfy these new re-
quirements. made some preliminary calculations and they
pointed to extremely great weights for the missile since an
enormous propulsion unit was required. The weight arrived
at was too high for a miseile suitable against fighter
‘planes. In order to satisfy the requirements against a 10 g
fighter, [ = |the Soviets would have to use a propuleion 50X1-HUM
systen other than liquid or solid propellant.

~ |the 1.3 value | | 50X1-HUM

conformed more or less with the tactiosl requirements of

e Boviete. It did not go beyond the requirezents of the
foviets, for they always get the roquirements at such a level
as to make 1t impoosible to achisve the requirements exactly.

S0X1-HUM

The factor 1.3 appsarently took into acoount everything except
the technical deficiencies.

| the Boviets would ever come below the
figure| | andl that figure oould only be achieved if the
production proocess was very aoccurate.

| proxinity fuse

They did not build this fuse themselves. Instead, they set
aside a given space whioch could house s fuse similar in aise
to the one ueed in the Rheintoohter. They provided for a d4i-
pole in front but nothing more. .

| Por Falke, | ~ | @ combustion chaaber for the
. powder propellant was built for testing purposes. At least,
an order was issued by the Design Bureau for the powder pro=-
- pellant and some requestes for information came from that fao-
tory. The test model chamber was . built 50X1-HUM
in order to carry out tests on the test stand, s motor .
was t0 have enlarged wall dimonsions and was to be a struce
tural design that would permit naking several oonbu-tioa tosts
at tho same tine,

CONPIDEEBTIAL
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51. designed the rooket chamber, for Falke or any other
. miseile :

the main dimensions and ale¢ determined
The general arrangement of the varioue parts. The actuasl de=
signing work was then performed by BAUSCHKE. The latter wae
.a88iptad generally by one or two Soviet techniclans for the
drafting work. 50X1-HUM

53.

]
At the time oft__Jarrival in Kraenocarmeyskiy, a bedplate with
several suitable safety bunkers wes available. This test
stand, however, had not been in oparation for s while
ome tests were made on this test stand dur-

( ing the war, but afterwards it fell into disuse and the S0X1-HUM
; measuring instruments had been removed. Among | |very first 50X1-HUM
taske was the reconditioning of this teet stand. For thie
purpose, the Boviets put\ a very primitive in- 50X1-HUM
dicator. It was a Maihak indicator of the same type | S0X1-HUM
| |used in Germany for thie. type of tests, tut the steel 50X1-HUM

spring driving mechanism was very primitive and obeolets,
resembling the driving gear of a viotrola. Obviously, this
instrument could not accurately measure the time oonstant.
The time element wae controlled by megns of a "Wagnerian hate
mer". The hammer worked on the following principles It is an p
electromagnetic interrupter system (circuit-breaker) whioh »
could be aseigned a given natural frequensy, and this inher-
ent frequency then left a definite time marking on the band
(or strip). The "Wagnerian Hammer" was not very aocourate. )
The stand itself was fitted for horizontal thrust. That is, . ¢
- 1t consisted of a large concreis slab, one extremity of which o
had a small bank (or ocrown) against which the rocket motor
. ¢ould rest. On top of the horizontal table were two clamps
which were simply olipped over the motor. This permitted the
8liding of the rocket ochamber.

Teste we#e generally made only to determine the pressurs
curve (gradient). For this purpose, a Eags PressUre OONNECe~
tion had to'be made with the rocket ohamber. Thruet diagrame -

CONFPIDENTIAEL
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45-

47.

48.°

49.

50.

CONFIDENTIAL S 50X1
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| for the Zenith[:::]

" |0nly the drawings were made and handed over to the flo-
viets. Here, too, more work on the project,
but this was interrupted when an order came __Jto
work only on civilien-type projects.

| Generally epeaking, [ [based | |
developrment work on data collected in Germany (reports on the 50X1-HUM
Gorman wartime development, at least at Rhein-metall, were B
available in the library in KB-3). Oooasionally.?iijalao 50X1-HUM
receivad the critiocal values, such as the dependence of the

pressura from a respective jet oross-seotion or the relation=

ahip of Jet oross-section to powder surface layer.

Dr. RACKETT was a chemisnt,

He was charged with meking a detaileé report of his experi-
ences with the various types of propellants used in Geramany.
The same was true-

plant in Germany

| The Boviet powder (propellant) was inferior

t0' the German.

[ | BACKETT's task mors or lesa was carrying out of laborae

tory tests, but he was not the man who could suggest a new pro-
pellant mixture. Nor could RACKETT make any euggewtions res

garding changing the mixture in order to improve the perform-
ance. :

CONFIDENTIAL
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54,

35

CONFIDENTI 45 _ :|
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ecnld also be derived from tests. The liquid piston, however,
for the hydraulic pressure cell used for manometrie measure~

monts end for the indicator fitting, did not funotion very
‘Well. It recorded great oil losses, so that we had to work

very. quickly between the preparatory period and the actual
Yesting to prevent too much leskage.

the test stand |

w;égcéﬁébie of absorbing a thruaf of betweeﬁ five and ten

tons. (metric). . ..

‘The gt¢ellclamps were deeigned to hold motors of 250 mm. di-

ameter, but if necessary, the clamps could be replaced with
othe;ff@stening devices so as to permit testing of larger

'motofﬂ‘;' el

50X1

50X1-HUM

These proposals Inciuded data for Doth a hori-

- zontal as.well as a vertical test stand.. de not

know when or whether the Soviets will build this test stand,

‘ nmrihqthe;\th@y\pill declde on a vertiocal or on a horizontal

varsion,
n addition to this test stan e made
_ or the conetruction
of a:rotery test stand. @ cyclone-effect wae to be tested

" on thiq‘roﬁgryfsﬁand. This'effect-oeourred,frequcntly in

rockets that spun and oould not fully be caloulated by the
group, . -Rockets stabilized by means.of rotation frequently
worked well on; the test bench but exploded during flight, The
Sause of.this.explosion was not known.|  |suspeoted at first
that' the strength of the solid Propellant was not suffisient
‘80 -that the oylinders whigh housed the propellants wers torn
apart by centrifugal force. This theory apparently was not
fully correot, nor is it correct to say that the projectiles
did not spin enough, for the projectiles waere stable in
£light until the moment of

CONFIDENTIAL
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58.

39,
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- For this purpose, a proof stand was planned which permitted

rotating the rocket motor to the speed that the rocket will
be subjected in flight. This was to be accomplished by ad-
ditional propuleion units. The Soviet designing plan called
for a driving motor equipped with the necessary transmission
gearing which would transmit the required rotation to the
projectile. The Germans submitted to the Soviets a differ.
ent variation for this test stand which dispensed with the
driving motor becmuse the latter required & large housing to
protect it against demage in case of explosions. The Ger-
man plan was simpler, for the rotation was to ba accomplished
not by motor and gears but rather by the utilization of an
additional rocket chamber equipped with tangential jets. A
very strong and robust housing could be built, equipped with
tangential Jets, and the propellant could be arranged from
test to test so that the required rotary speed was achieved.
It was originally planned to obtain the maximum rotary speed
and then to ignite the test body. In view of the fact that
the absorption of the axial thrust was to be achieved by
means of a hydraulic piston, [ |did not fear that the fric-
tion losses would be excessive. Should these tests have re-
vealed that an excessive rotary speed loss did occur, it
would have been poseidle of course to provide a ontinuous
compensationfor this friction loss by means of an additional
rocket chamber.

50X1

S50X1-HUM

50X1-HUM

[ the rocket engines tésted at avalsv |

The table /See pages 24 &257 shows only the activity of

group. Only two types of propellants were used in the USSR;
one burned slowly and one a little faster. The composition
¥gs generally nitro-glycerin powder. '

are German /Smoke data

| aré glven on page 25/
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60, L44471:he Soviets‘
:::::::::::Qrere $o0 fearful to discuss with the Germans mat-
ters which were not directly applicable to their own projects.
They did say that they had improved the designa. For ex-
ample, when they gave| |the requiremente for the extremely 50X1-HUM

fast and accurate rocket (650 meter per second speed differ-
ential), and the Germans | | were not in a po- 50%1-HUM
sition to build thie kind of a rocket, the fSoviete indicated

that it was poseible and that they could fulfill the require-

ments.

61. | the Soviets are doing development work on
| _oolid or liquid propellant engines or propeliante

| the institute in the vicinity of the
Yarcalavekiy Railroad station| |
Soviet personnel ware assigned there in the

:::;;;;;;;;:;1 engineers who had appeared in the role of So-
viet officers in Berlin in the post-war pericd. In view
of the fact that these engineers were especially interested
in solid propellant rockets in Berlin, i1t is possible they
were also engaged in solid propellants at the Yaroslavekiy
institute. It appears that the purpose of the German
group in Krasnoarmeyskiy or other groups in the USSR who
worked on solid propellants was to develop and deeign mis-
gilees on the basie of their approach and method in Germany.
Parallel with this, the Soviets had their own personnel and
inetitute working on the same requirements. This gave the
fioviets an opportunity of comparing the work of the two

groups with the aim of finding a stimulant for the Soviet
development aefforta.

50X1-HUM

62,
They only performed designing work in this institute. S0X1-HUM

Security considerations probably made it impossible for
the Soviets to test rockets there, asince the inatitute was
located in Moscow.
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63. | |
iny one bonafide project for a guided missile. The
» guidance system was to be optical.
64. |
1]
Moewe was to use an optical control system utilicing a polar
coordinate "Beeper". The ntemplated the use of the sue-
cessor of "Fritz X"; ’—Luit was "Kolmarv®, .
65.
€6,
67. |
An electrical fuse was proposed becauae this type of fuse had
been the furthest developdd in Germany
T
68, the servo mechanism for the control of
the rudders .
‘deaign went into
8 great many detaile which would have permitted the immediate
construction of the serve machine, Rheintochter's servo mech-
anlgm would have been much too heavy. This required a lighter
versgion.

69..
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71..

I 72. |

73.

75+
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" the @&yro lies outside of the rudder-machins and
“only tranafera its impulees.

[ [ \took the dimensions of the Rheintochter gyrosaope

[ and applied them to the desi d an experimental model
of the Rheintochter gyroscope

V’A—"ﬁthe designation of the gyra. |

| was the same gyro which
wap used in the last version of Rheintochter. (In the first
stages of Rheintochter, the Germans used the gyro of "Prits X",
Later, howover, they developed their own gyro which was equipped
with ite own small servo-notor which would return the principal
&yro t6 its original course after a roll.)

[ " /had sogie German automatic calculators, but they often wers

out of order and/ had to use manual machines.

|such machines had been
developed in the Western world. | | the fioviets
abe or were busily engaged in copying thiis Western model., It
is usually the case that a circle of specialists is assigned
-to develop or reconstruct technical novelties reported froa
the West. Por instance, thers is a central depariment in Mos-
oow which studies and analyzes international technical lit-
erature and which translates and disseminates the material te

the interested technical branches in the USSR, |

a central of-
fice in Moacow is oharged with the oolleoction and translation
of international techniocal literaturs.

Ho work had been formed. on Fluse in Germany prior to the cape
itulatioh. The requirements for the "Fluse Projeot" were de-
lineated for the first time | lunder Soviet

CONFIDENTIAL
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‘eontrol. It is difficult to expreas the amount of work on
. Fluee which was done in Berlin in terms of percentage. KEow-
.'ever, the design work was carried out in detail for every
sphase of the missile, This design work was performed only.-
on the basis of theoretical calculations and assumptions. . .
Por example, ona of the assumptions was that it would. be pos-
8ible to control the combustion along a length of 1.5 to 2
meters, or that it would be possibdble to achieve given lift
coefficients with the provisionally assigned dimensions. .
Should laboratory tests later have shown that the .conditions
were more favorable or leas favorable,| |would then have hed  50X1-HUM
to make the necessary changes in the design. Thig phase of
an assignment would have been claseified as "Vorprojekt" in
Gormany, and[ | the Soviets termed this .phase.of a S0X1-HUM
Project "eskizzniy projekt" (prhonstic spelling). This-.phase
. is distinguished from the more advanced phase in which ex-
perimental date are applied to the design. s
dotually, however, the Fluse work in Gema had progressed be-
yond what is normally "eskizzniy projectk", for we actually
prepared some detailed drawings which permitted the workshop
conetruction of these parte. These drawings were made even
though the concrete experimental measurements for these parts
had not been cbtained. In summary, the work on Fluse (at
Gema) had progressed to a stage half-way between "sketching 50X1-HUM
project® and "technical project.

76.

Yo e;perimentsvwerq,ever-made to support %he solution of: the
capsule sea launching of the Fluse migsile. -No other details
are known 5.

s

The Ministry, H.8.Kh.M,, never issued any bonuses.- \
. - the German apecialisis in Obranovka
(fuse Plant) who also were asgigned to the Ministry, M.S.Eh.M.,

did not receive bonuses either. This does not mean that the
Ministry issued no bonuses at all but only thet German special-
iste received none. The 8oviet engineers at Design Bureau No. 3

COFFIDENTIAL

Declassified in Part - Sanitized Copy Approved for Relea£221 4/01/10 :EIA-REE81-O1 030R0001"QO420001-3




Declassified in Part - Sanitized Copy Approved for Release 2014/01/10 : CIA-RDP81-01030R000100420001-3

.
»

CORFIDERTIAL |:|

-23-

fl.‘id;. on occasions receive such subsidies. ‘ ‘

| | The sums involvad were not
very large; it amountsd to a fraetion of the monthly
salary of the particular engineer.

78.
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CHARACTERISTICS OF MISSILE_MOTORS DESIGNED AT KB-3 — 1946 to 1950
MISSILE IIMPULSE AVERAGE  |COMBUSTION|PROPELLANT! PROPELLANT | NUMBER OF |OUTSIDE |GAS PRESS) g‘é&g WAS COMB"N. COMMENTS
kg /s |THRUST-kg| PERIOD -5 [WI-kg | CONFIGUR'N.|NOZZLES |DIAmm [kg/cm? | Tgsrs. [CHBR TESTED?
. 6 Nitroglycerin 1 YES Light Grey
- 3Channels + | Centrall YES |[Stati Tests | Combustion G
ABRS 220 4700 2500 85 24 1Nil:oqu<szrin LZ:A&:AY 220 10‘0 [Previously &qL::::Iy\in;s : V;iTh ss::g *
Powder Stick Tests White Coloring
ABRS 240 7Nitroglycerin 1 YES YE Light Grey
« - . . Powder Centrall 1 Previousty| Stati y Tests | Combustion Gas
moLnya” | 870 | 1490 6 4.6 | fowder  fCentraly [130 ] 100 Breousty o e | With Some
Tests White Coloring
FALKE 1 Pom/ader:ylindﬂ 6 L octract’
285/20 ruct’n 3
ol sokoLs 2700 1270 | 10 65 [etester oy aound. [ 300 | 90 Brewmg | NO t
=4 265 ¢ Circumference Oy
=
S| ZENITH 1 Powder Cyl. i N -
2 | Tst_Stage -2200 580 3.8 1.3 ' 107/1‘5, e 120 100 NO NO et
2| 20 stage [ 410 | 187 22 | 24 |yt o 68 | 100 | NO NO s
r RING 6 Nitroglycerin | 1 fm‘tm:y ;::s\ru(t'n wo\mrl% ;{ES
ocate in Aeri s
MAGAZINE 2800 | 5800 1.0 30 ?»f-?iﬁ?;:ﬁ OpTionaL | 240 100 For“éer?tra! Weh'ilt:es::i by NON
Powder Stick [6 Jets Along et Onty | Accident i
Circumference
1
Agg%ﬂg‘lc ~185-|~125 [~ 1.5 ~s .95 |1 Powder Stick [Central Jet | 252 100 NO NO e
LAUNCHING In Design Similar to
ROCKET FOR . 'Ru:mtoc\.nr.n'\ﬂilh
SOVIET RAM-| 7 ~ ~ s s s 7 53 P2 e Sickchamel
niral 3
JET PROJECTS Multipte Jots (Approx )
dor 6 i The High Gas Pressure
ROCRETS ves [VEsiatine e ery S
fOR 15 M 7 7 ~12 (‘,e:tnr":\t; N entrat tet 1.2 |~200-300 Previously|But 1 was not ‘ %(?hb:::‘mr:::i'::s
(HOWITZER GERNADE In Line With igniter |present during testy Th, "Stee Weight.
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