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Ostashkov at fhlt,fine had no organization, laboratoriee, or working
space. PFacilities consisted of an old school building apd clinic,
and was fupnished onmly with restaurant tables and chairs. No tech-
nical equipment was availsble, except for that which belonged to the
individusls personally. The Sovied scientific’ director, Boshii- :
xbtsymhﬁnakﬁag«vgs & young. nan who had jusi graduated from- school.’ .
Because of the total lack 6f guidance, the German specislists grouped
themselves tquthei, usudally with other members of the organization
from whiok_ they had been deported, and assigned themselves some. type
‘of "paperwork projeot¥, The purpose of thie was two-fold: (1) to
- pass the time until laboratory fapilities could be completed; and
22)$o establish some sort of a callective techniosgl 1library where
they could refer to problems concerning rocket development with which
they might not be completely familiar. | . | texts
lare a8 followss L .
a. !ompér!turc nqasﬁriﬁg methods. A béiic §épeifto be used ihﬂtﬁé
1iﬁrary'&nd‘etregsing.mathoda as related to rocket test and :
'stand procedure, i.e., messurement of inside and outside wall
tenperatures, gas temperatures, etc., : '
b.- Pibis for a fuel laboratory.
c.‘,Théoretiaal‘ealoqlation of the magnitude of the time of hypér-
: golio ignition lag, stressing how 1t develops, and how it may
c ib. caloulated. = " 95X1
de 'A qtu&y o£Wth| use of gas p;qaaure‘as.a,priﬁe,ﬁdver‘for ré¢ket
fuels andthe effect of gbsorbed gas on the fuel's perfoérmance.
. This was primarily as adapted to anti-aircraft type missiles.
norturthgr‘iork‘vas done along these lines. - : '
e. Caloulations governing the rplgtioﬁahip\bgfrédhwtha length of
" time fuels remained in the combustion chamber and the amount
Iof thrust received from them. - 25X1
[ The Germens at Peenemuende had had certain Kormal ~% 25X1
Times that they used in design problems. [ |they were . o5yq
~net scourate enough | ' * ‘25X1
25X1
f. _pthonhtical :bldtidn betyeeﬁ thrust and th@ disténae between
the shook diamonds fogmgﬁiin_the'gxhanst stream. . : )
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8 Dgnitn of & rocket.fuse. This was a time~consuming project that
‘ wae 8 oarry-over from activities at Qema. | | 25X1
. | .
25X1 [ It was not to
Co enploy elther radar or eleotronics, and was to detonate the
~missile & short distance above the ground. The task was never
completed. - , ' :
- T | | 25X1
25X1 ‘ Prof: Wilhelm SCHUETZ,
& physicist In Bector 4] 25X1
25X1
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Ing. Helmut GROETTRUP, the (German engineer whom the Soviets had appointed '
‘specialists group.
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form for an exhaust flame deflgotor so that: (a) in launching & nisssly

" the flame. gould be deviated 90° evenly end throughout all 360° of a

-éircle; amd (b) so that the design could utilize normal Russian gteel

f..(Savigt designation #17). The forms used at Peepemuende were not’

. adequate, They gave uneven flame distribution and sometimes caused .

the missile. to tilt, the point of the schurre continually burned off,

"etO,q
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" allowed to im inge upon the metal with an angle varying from 90
through
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The first designs were studied with the aid of the two-kilogram test

etand, but were later repeated with the 20-kg. unit. Upon Soviet

- requesat, all experiments. were conducted on actual metal models with
. work supported by photogrephs, réther than working with mathematical
. deaigns.,

\NSPER STUDIES

In this specific inétance, the twofkildgram etand vas used primarily

as a squrch. of heat energy for heat trgnsfer studies. Average tempera-

ture. of the flame used was about 2000°C. First medgurements were

" made on ono—nillimeten-thick sheets of normal Soviet steel #17,

pteel #13, and aluminum alloy AMG 35. In these studies,the- flage was

Following the experiments with plywood, samples of glass wool of
Russian origin were received for testing. Drs. MATTHES and OTTO
made test panels from this material according to Soviet- specifica-
tions,wherein the glass wool was compressed into a sheet one centi-
'metor thick, and held between twp 0.1 mm. venesr sheets of walnut.

~’Bonding between the glass wool apd the wood was waterglass in the

first aamplq,and aircraft glue (Fliergerleim) of Rugsian origin

" in the second. | | The

bonding force used was 20 kg. per square decimeter,

'Burniﬁg and heat transfer- festg vere _also conducted on these panels

through angles varying from 90° to 07, as -with the plywood sheets.
The walnut veneer burned away very quickly, but the wool itself
remained intact. Insulating qualities of these sheets were very
good, and the paneling made with airoraft glue withstood the test:
better- that the other. No further tests were conducted with glass

These panels were alsgq proposed .by. the Soviets '
for missile heads. - ‘

. OXYGEN -u',cbgog FUEL RATIO

354

Prior to this time, Dr. Heino ZEISE had conducted theoretical compu ta-
tions as to the thrust values possible with various aleohol-oxygen
ratios;wsing a range of chamber pressures from six atmospheres. to

SE C-RET
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ZEISE had previously compiled volumes of tables to be used in the
dosign of rocket motors, s work requiring four years, all of which were

rOV

m’ ;A;gonz TEST STANDS

" By the end of December 1948, a new twe-kilogram, and the 20- -kg. test
,uﬁunds were ooupleted and ready for operation. The entire unit was
designed and built in Q@stashkov, e xcept for the compressor, “which
was taken from an old refri;eration unit, AIl s : B

[The electric valves and
neoesaary‘for its eperatlon came from Peenemuende.

Pirst experiments began in January 1949, and again, all orders for
“tests .to Be conducted came from the Soviet ghief éngineer KURGANOV
‘'with one etception, an order from a Soviet civilian,

concsrning the study of the ionigation of the exhaust flame.

PUEL IGNITION PROBLEM, TWO-KILOGRAM STAND

SR T2

25X1 .

- task, - therefore, was to find the best method of igniting fuel mixtures,

The Germans &t Peenemuende, prior to 1943, had had difficulties with
the initial ignition of the oxygen-alcohol fuel combination and
several explosions had resulted. They had solved the problem suffi-
ciently well, but the Soviets continued to have difficulty, not only
with oxygen-aleohol, bhut also with oxygan-keroaene fuels.
[:::::]this was because they worked with a much higher injection
pressure than the Germans, yet did not alter +the rocket motor. The

éspecially the oxygen-kercsene combination. Problems which had to
‘be resolfed for this fuel were: ’ : .

a. Which to injeot first,
“be How much time to allow between the injeetion of one component
"~ -and the other.

¢e The, pressurea to be used in the start.
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lolloving is a liat of the experiments conducted w1th the use of the
. 20 kg. test stand:

.
a.

8.

f.

&

Ropetition of the determination of the optimum mixing propor-
tion for the 75 per cent alcohol-liquid oxygen fuel at chamber

..-hressures varying from 8 to 22 atmospheres.

W S;ﬁilar-determinations with 80 per cent alcohol and within the

séme chamber pressure range.

Neasurement of gas temperatures insida and outside of chamber
when fnelsd with 75 per cent alcohol.

Bpootroscapic determinations of gas composition inside and
outsido of the chamber.

Ropetition of the "Schurre" atudy.

Experiments with the colorlng of the exhaust flame u51ng

sodium and lithium salts (for gas density studies).

Ionization measurements of the exhaust.

An optical pyrometer using a tungsten element was used to measure the
gas temperature both inside and outsidé. of the chamber. ' The purpose
of this test was to determine the highest temperature encountered for
comparison with Dr. ZEISE's previously mentioned calculations. Tem-
peratures ‘were taken for various ‘alcohol mixtures and at various
chamber pressures._

Professor FRDS?, a famous physical chemist and well-known member of

-the Soviet Academy of Sciences and a Stalin prize winner, proposed

the theory that a re-combination of gases, previously dissassoclated"
in the combustion chamber of a rocket motor, occurred in the laval

section of the motor; thereby.restoring lost energy to the fleme.,

25X1

VastIyey
aupport.i this theory, while KURGANOV, who had previously been Soviet

R director of Plant 88 and successor to General GONOR,

chief engineer at Ostashkov and who had been transferred to Plant 88,

refused to accépt.the thesis., |
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