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DESCRIPTION OF GAS WiTHDRAWAL AND TURBINE
AREA, GORODOMLYA TSLAND

EXPERIMENTS AT THE EXPERIMEN‘I!AL

1. In 1947, Sector 3 was ordered to er
th.6 thrusticaplcity of two tone [_ﬁote.«,‘aketch__. on, page
The purpose was to perform tes

ect & small teat sungY(cteét ‘bed) .

. cak

ts with different mixture proportions,

propellants, temperatures, injection systems, coolants, and burning times.

2. The turbine performence was to be increased ZHote pages 9 - 127 .

3. Sector 11 was ordered to erect the buildings for this project, but the

ares was ill-suited for building. ]
street condition, differences in elevation, etc.

Consideration had to be given to the

Changes and conversions,

in design wére necessary, since much of the equipment called for in the

plans was not available and could noi be procured.
building was not started until the summer of 1948.
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L. With respect to the test stand equipment ﬁe“e pages 18 - 2}7 planned in
the years 19LT and 1948, the main problem was the procurement of pressure
1iquid containers with guitable flow indicators. Ball pressure containers
which had to be mounted on scales (similar to the ones in Peenemuende and
Radarach) were counted upon at first, but neither the containers nor the
seales could be procured. A gearch of the Soviet norm catalogues for seam-
leps drawn pipe brought about a good emergency solution of the problem of
finding suitable pressure containers. After the required seamless pipe had
arrived and been inspected, and the static calculations had been completed,
the construction of the test stand was begun. [’fhe construction of the
pressure containers, which were actually suction chambers, will be described
in detail later _.7  Another difficulty encountered was in the procurement
of apertures. Similarly, all high-pressure valves, which were said by the
Soviete to be ready and weiting in Moscow, had to be designed and construc-
ted at Gorodomlys. The story was the same in the ceses of preumatic valves,
automatic (non-return) check valves, etc. To avoid these bottlenecks, &
large number of A-L apertures were incorporated into the preliminary de-
signe. In addition, Dr. COERMANK had to develop new pressure pick-ups for
flow quantity measurement note pages 22 - 2&7}.’

5. At the same time, Prof. BAUER issued directives to the construction depart-
ment to have the test-head element, middle part, and Laval nozzle worked

. on simultaneously ﬁl'ote pages 25 = 3Z_L7. The gas withdrawal system was
theoretically worked out by Dr. UMPFENBACH, Ing. POINTNER, and Dr. FERCHLAND.
The maih preliminary work for this system wes completed in the spring and
summer of 1947 in Podlipki.

6. Two compressors were received in the latier part of December 1948. By
order of the director, one ' er project.
The result of this was that 25X1
of intentionaslly delaying the work of Sector 2. Further ill-Teeling
caused by the distribution of personnel. Sector 3 was understaffed for
its task. Dr. UMPFENBACH took this matter up with the Soviet heed, Ing,
KURGANEV, who immediately transferred to Sector 3 the appropriate personnel
from other sectors, especially from Sectors 1, 2, and . T?e heads of

terpreted this action as & personal affron 25X1
The rest of the Germens, however, felt that the 25X1
quarrel was mainly concerned with prospects of personal gain.
7. The tasks |:|from June 1947 to November 1948 were as follows: 25X1

a. To requisition all equipment necessary for the mechanical con-
struction of the test stand, to advigé in its construction, and
to meke the appropriate drawings. A quick development was lmpos-
sible because of the procurement difficulties. For exemple, if
one ordered a brass pipe.in January or February which was needed in
L
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October, cne would not recelive it. In the USSR, all
erders for the soming year had to be placed by
December 15 at the lafesto This mesnt that sometimes
a whole year had to pass before receiving the needed .
material. The result Waq that everyoune ordered much: . o
more than was actually needed, for trading purposes. -

b. ' 25X1

- «
R R

.- 8=

¢. The next bask was to set up the aompreasar«and haVe

it ready for operation in Jammary 1949. 7 8getor 1l-
took over the ewvécilon of the compresscr building
with the &ppropriate fowndation for the’ CONPTEssOrs -
On the first examxnvt&@n of the compressor, it-was
noted that the whole cuompressor ‘had heet dlpoed .

into kot grezse before leaving the. facktory %o keep
it Prom rusting.  Since in Saotor %, very few tools
~were. Avalilable, and no buildlng was arailsble for
the . disadsembly, I insieted that the eompressor
be. transported to the workshop Tfor this work, :
Phe -disamsenbly was aecessary For cleahing. purposes,
becauge it was found that oll oil plpes and dunetas
were stopped up witlh grease. Phe cleaning and .
assembly of the compresscr was Tinished im 1948,

It wag.get up in Merch, :The mainm trouble im- -
setting it dp wag thal the steel Frama, ki i
the compreqabr;nnn motor had to be mownted, .
_Pi%:"  The cempressor and mobor had te- be. iak n i off -
“the frame, the frame discomnected from ite apchor,
and, new holes drilled into the Frame iw the work~
sho This misfit occurred in spite of the faot
that the frame, motor;and coumpressor wWere. delxvered ‘
from the sane workshop., Acotwally, the. differenoe
‘in helght of the axles of compressor snd motor was
.18 mm. In July 1948, the acceptancé (Abvanse)

was: made and the firvdt test run «f the ¢ompresser
wag performed. From Pebruary to June 1948, thHe -
:first high pressure battery (10 vottles) was

‘set’ up, lumbed,amd tested with 4410.0 PSI ;

(300 atﬁ test pressure. At the same time, work
‘wag -done on thé dgsenhly of The Go, qubeffsand
K-Stoff storage chamber /Boe pagss 54 « 4f/.

Preliminary Work, 0, Container
de . (1)453eakagé-ﬁest of the liguid containmer with
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. wéter-(gtatic.praéau:e),

f(z)ffnéuiatiqnfalété.pluggéd with glass wool and
“wredws

”(3)chm31§f§f&égréasing of all built-in parts

“(4) Baint ‘steel, conbainers inside with speocial
- wernish (lacquer) N

(5) Pressure ‘test at 882.0 PST {£0 aill end the steel
7 ¢ontainer filled with water

S e e T - e T

}éf'PfaiiﬁiﬁgnyWorka-;and K-Stof?f Containers

(1) ﬁéakagé'#est of the liquid contalner with water
' (static.pressure) . .

© (2) Clean all built-in parts o o i

EERN Y

. (3) Paint steel containers inside with vernish
' (4) Pressure test at 852.6 P8I (58 atdt), steéel

containers filled with water _
P, Assembly and Testing of the 0o _Container

Great care wss mecessary when essembling to aveid
legkage after the assembly. Each small opening in
the upper part of the liguid container, relative to
.the overflow centainer, sould L
cause leskage, After the liquid container was inw
_eorpordted into the steel container ard all open
-eonnections were bolted, 1t was again pressure

. ‘tebted with 147.0 PSI (10 at4). If the conmteimer
4id net show lesksge during the test, it was ‘
released for imstallation. The same cenditions ap-
plied %o the B~ and EK~Stoff conbainers.

8, 7The congtruction of the test stend was finished in De~

. cember 1948, The méchanical and electrical completioen
of the teststand was very diffieult. An order was given
to complete the test stand by Pebruary'l, 1949, (That
was order of a minister who had little techmnical
understandiqg.) The Gerpans expected to receive the
apertures from Noscow. Whether these apertures were
going to be deliversed ascording to drawlbge, or whether
others had bveen readied in Moscow, nobody ceould tell
because of thée order thatmWountings snd lead-ine be putb
in without the apertures. Since the nessurenents of
the apertures were unknown, mountingsand lead-ins were
put in by visual observation. When the apertures
finelly arrived in May 1949, nothing matched. Because
of an expected visit from the Armament Minigtry, all
the mountings and lesd~-ins had to be painted im differ-
ent colors. (When the minister entered the test . '
area, it wss expleined that everything was ready except
for & few apertures which had to be mounted in between).
The changes that had to be made because the measurements .
of the apertures were differemt froz thoss originelly presumed
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early three times MMM-_‘

25X1

9., ZIransition and Adaption for Gas Withdfawal

| _ ‘the turbine was t6 be operated by geas 25X1
manufactured bg‘injecjion of K-Stoff. The temperature could
be controlled by varying the amount of K-Stoff injected. ‘
According to theoretical calculations, & pipe system nearly
gseven meters long had to be mounted to the cooling head in
order to determine exactly the gas characteristics. 25X1
theoretically, it was meintained that the gas ' S
femperature would be constant only efter a long period. This 25X1
" theory was later proven incorrect, Further gas analyses at
aifferent concentrations were made with nearly all gas with-
drewel tests. |

| .
25X1.

10. Development of the Ighitiég /[Bee pages bl - 43.7

The firins mechanisi first developed by Ing. POINDIER and Dipl.
Ing. KRETSCHMAR was badly designed and would probably have
resulted in a loss of lives at later tests.

11,  Deseri tioﬁ of the Pirst Pirinz Mechanism (Zuendeiprichtun e
[Bee pages 41 - 13.] ‘ ' :
The mechanism consisted of:
R Acetylepe:preésure\fank, 29,4 PSI (2 atit)
b. Oxygen bottle wifh conventional reducing valve

¢, Butt (Hénapiece)

This ignition system was only used for the first f£ive tests,
i.,e., those tests made without the Laval jet. After every-
thing was ready for the test, the butt was ignited with a
mateh, much the same as witﬁ regular welding apparatus.
Prom the assembly stand, it was then put through the pipe
of the 0, Head and screwed in... This method was very
dangérous and complicated. Only after Ing. VIEBACH( Ing.
VIEBACH was at that time given a special assignment for the
ignitioTifffff% for Objeect I) refused to use the people
working for the insértion of this in a closed system o5y
 was a new method worked out.

12. Operation of the B-Stoff Level Indicator /See peges bk - 52.7
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} T;ne ;,ower pa,zt of the level 1nchca*tor i?”fwiied with mercury The device :

bperates in. such*é manner that the static préssure of the lig

column in the container is itransferred to the le'vel indieater.

Wu As alread mtionod, the blmbber pressurs given
% Presyure redut ,ways hes-to-be- er than the
egsure to the ligwid - surface, . !horotaro he Blubber
esure has to overcome . the static pre e of the liquid

H

sﬁlum in the container. The smontiu ruanm is. rma- S
orred . to the level indicator amd the meroui wl'nm there-

fore ghows the pertinent liquid level « (At % the.
gonteiners were measured with .water and calibrated, and later the
peale gt the level ‘indieator was re-rigured .according to the
oqnoentratmn.g The operation of the
gr oiglo the same, oxly the- bln’b‘be:- .pressure is self-
roduced e omdenaation ot ez in the oeiln 76 and 77.

13, zs.z.zm..snm ) | . o
" A11 four feed pipes had & moaenri notion.' !!hé.'me"ée’ﬁ:."? |
loct:lon had topbz‘u rollon: ng . 133
'No curves -
%\{o drage to influence the i’low
arger diemeter than normel feed p:l.ye :
: mroprintoli loxg %nput and outpnt seo’bi one (Varlap_t
The - feod gipu oi' Be. and K-stoﬁ were seamlegs steel zn-es '
and were tested and used at 882.9 PSI (60 atWl) after -
corporation, The 02 feed pipe was made of brass. The
whols length was :I.mulated th asbestos. o o
» Reasit e S e e

K

e £irst ges withdrawal te;t was.in gener satilzactor:._

@ pages 53 - 57, It proved tha.% the, test pro-
idm'o. in prineiple, was feasidle., However, it wag. . ..
r:ﬁizod that o groahr ‘mamber of testa witb. this system -

oaly "‘ run with a Yery great loes of time. he mein

di:tﬁ.oulty lay :Ln tha sealing of this system. Anothe
£a0tor was the 1 n& At the beginning of the teatf it
sould not ‘;;o dctnmi: whgheguig hgd beenbiggit ed. . -
s rocedure c not given be determii
thor theoggofiminary haa was 'bum:lg.g or not, since.
ould be meen and (2), the noise of the -

wobollants ltroamins nto the combustion unit sounded
' ary stage.

of the prelimin

In this short time, the man at the
eontrol ohokes opened them fully, since i'i did not rise.
After the combustion cut-off signal, the system was
flushed with air for about ten. m:lnu';ea » the water pump:
was shut off for that length of time, the propellants e
refilled, and the fuse changed. Everything was all righh A
ea

.8t the new start, but the-main stages were hardl
in, and had ::'.lun to 176.4 P8I (12 att), when the lower

t of the middle part and the oooling head burned out
W pletely along its entire 1ength. I gave the cut~off -

z m immediately and ext: shed 'ahe fire with. water.

ater extinguiehar congisted- ot ‘s, Ting pipe with

SECRET - -
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bores which were mounted abave tﬁe'cambustion unit )
Immediately a large seale investigation wes started to t:lnd‘
the reanson Ffor the burning out
Nothing could be established.

er

- the ignition failed during the first run, and the mein
stages were siwitched in, the full flow of 02 caused such a
strong cooling action that the water was frozen in the - .
middle part and the outlet nipple. In the second ruh, the
water pump was running; however, thevvater d1d not go
throu%g for the above-mentioned reéasons. Therefore, oool— .
ing 4id not take place. This caused the o
the midd % and the cooling head,

15.

The worst explosion et the test- stand Pollowed next. _After
a new middle part and cooling head were. previded the " ..
aaeem‘bl took plece in the same ma.m:er. ' tﬁe previoua
e 151111:10:1 falled. Due & eviona findiigsy,
he water gaasages and 'b € pump run oon-’ .

nuously until the sterting of the next test. After

abot’ 35 minutes, all work for the new test was aooomplishod-

There wge .a strong detonetion when the fuse was ignited,
The 180° curver and the conneoting uncooled pipe flew apert .
and ‘were torn into many pleces.. The reason for ‘the exp csion
was the ecollection of highlz -exploalve gases in ‘the pipes,
The femiliar word "sabotage" was hinted at more and more by

" 25X1

25X1

" 25X1

- 25X1

the Sovieta. At s disoussion, Dr. FERCHLAND recommended 25X1

that the tests be run with the shart systenm. e next day,
Dr. UMPTENBACH designed a preliminary outlet ourve: with .

valve [S-ee pages 9 - 15_7

16.A:rter completion of the prel:tminary ou'blet curve and the

. Ere iminary outlet valve, the starting of a test wue. no

onger e problem, After switohing orr the ignitio ul ‘
1 out=

~oould be determined at the e xit of the open pre

) i‘?.‘

let valve whether ignition had set in. £ 15n:l.t:l.on ut
in, eparks could be seen at the exit. After switohin f

of the mein stage, the preliminary outlet valve was slowly
clo égd by means of the control pressnre water:&'om oontainer‘

see pages 53 - EQ } o
A raat and safe development ot as withdrawe.l tents wes

~insured by these changes. Hardly any changes in regard to
 the test results could be noted between the long and the -

-short system under the same conditions., This was oonfirmed ‘

18,

later, when tests were run with 4ifferent léngths of gas
withdrawal pipes. About 40 tesits with ges analyses were-
run with this system, whioch wes not au'bjeoted to o.ny prinoi—
pel ohanges. .

Gas analyses were taken while usi diﬁerent l‘engt,hs of
ziga syatems. The gas was brenched off right from the

dle of the gas stream, /see pages 9 .- 15/ and diverted . . .
to containers1-3 at different temperatures and oonoentra.r
tions via the valve blocks with velves 1-3,

19. |

a sketch of b model plane \:’observed briefly
during the spring of 1951 [ee page 69_7 S ; St

SECRET
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Withdrawal Tests

Continuation of Description of Tests and Their Results

1, Before switching over to the gas withdrawal system, two tests were run
with cooling head "d" EEe sketches on pages 1l « 13_7 . These were
purely functional tests. [I"he assembly was the same as that shown in the
sketch on page 56, except that the cooling head (Kuehlkopf) was screwed
on in place of the Laval Jet (Lavalduese) The pressures on the 02,
B-,and K-Stoff main stages were GA, GB, GK, and P1, and wvere measured on the
oscillograph. The results of the test were unobjectionable, as had been
expected.

System with Gas Withdrawal Pipes

2. The first gas withdrawal test installations were made from theoretical
conaiderations Eee sketches on pages 1l .- '157. The system contained:

0p Head Element 1

B-Stoff Head Element 2

3/4 Middle Part 3

K-8toff Head Element 4

Transition Piece 5

90 degree Curver, cooled 6

2 cooled pipes, each 2 meters long T

180 degree Curver, uncooled 8 v

Short withdrawal pipe with temperature-measuring nipple,
uncooled, 1 meter long 9

45 degree Curver, uncooled, 35 cm long 10

Jet (Duese) 40O mm

(Entire length of pipe was about 7 meters.)

The main difficulty in assembling was in the seal at the points where
water passage sealers had to be built in. This assembly required a great
deal of time. (Until December 1950 the test stand was equipped only with
a Kecontainer, and until December 1951 with only an 0z container.)

3. In the initial test experiments, test orders were given to the experi-
menters just before they began the tests, I.e., the test program was
discussed with ell participating personnel and then accomplished. However,
it was soon realized that this was impossible, and that detailed, written
test orders had to be on hand. The following is a description of the
first gas withdrawal test, noting all preliminary work in the mechanical
field and, as far as is knowm, in the field of measuring technique.

TEST_LOG

Test Campaign No.:.es
Tegt Order NOosvenosse

Tomscoutive Triel Wo. ~Bystem: T RemArKs:
As described above

Test Characteristics:

Oscillogreph: GA;GB; GK; Py; TTE

_ SECRET
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(Temperature); PTE {Pressure before nozzle) Pp: 852.6 PSI (58 atl)

Tank Pressure for B-Container g 123,4 PSI(22 atii)
Tank Pressure for K-Container )3 123,4 PSI(22 atii)
Tank Pressure for 0Oz -Container)n 368,8 PSIé24 atil
- Valued to be read during test: (Not remembered by me)
Preliminary Stage ingection pressuress 0o, B-Stoff,
‘ K~Stoff Py

- Main Stage injection pressures: Op, BeStoff, K-Stoff, o,
Pump Pressure
. Preliminary Setting ef Control chokes: (Assumed)~ 02-1%+ turns
o B~l% turns
- S . K-2 turns
guantities to be filled in: :
BeStoff - 90kg,. 75% alcohol

KwStoff - 160 kg. 75% alcohol
02 - 100 kg.

Quantities Tanked:

Remainder of propellants in $he feeder containers . !
' after test. .
Duration of burning: 70 sec, ' '
Temperature: 400° C

Size of Shutter: B-Stoff (Depending on mixture desired)

E-Stoff
02 n n : "

Sequence of Switching Operations. : ' o
0o ~ preliminary stage '
Piring (ignition)

B ~ preliminary stage
02 = main stage
s n ]
K= ‘®n N
Signatures:
- Sector Leader (Germasn) .Sector Leader (Soviet)

Dr, UMPFENBACH Insf MITSKEVICH

Test Researcher (German) Proving Ground Leader(Soviet)
Dr. FERCHLAND : Ing. IOFFE .

Test Stand Leader Mech (German) Test Stand Leader Flec.(Ger)
Ing. BRUERNER : Drw MAGNUS «

- Test Bvaluation (Germwn)

Ing, PEHLE

Preliminary Work

Pressure test gas withdrawal system at 220,5 PSI (15 atii), Pi11
up high pressure bottle battergr1764q0 - 294010 PSI(120—200
ati), Build in specified diaphragms into the B,K,and 02 -

“ .measuring tract (pressure test after incmrporation) Cali-

brate measuring cell (Mesmkme% B-,K~Stoff,00 Test
connection to the oscillograp before incorporation of

SECRET
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Thermo elements; open high pressure to the test stemd at the
digtribution board; open valve 43 /see sketch.m;pagalgf

for control valve box; trial run of pump with water thru rate
of flow. Switching of all pmeumatic valves for function (after
clearance signal of the measuring group). Set blubber pressure
to 441.0 PSI (30 at¥), £ill in B-Stoff, F£ill in K-Stoff, £ill
in 0s. Aftér completion of fillinf of B- and K-Stoff, and
pressure applied up to the pneumatle valves, the application 1is
‘done by applying pressure to the B- and K-containers {about .
58.8 PSI, 4 atﬁ?, and by opening of the control chekes and
‘opening up of the forward-pressure valves, .

Commands of the Test Stang4§g;ef:43?%w 4
Open preliminary coéling valve I
Open prelimimnary cooling valve II
Tank pressures
Attention 6secillograph

- Switch on pump .
'Close preliminary cooling valve I
Plushing on w7 :
Incorporate fuse
Preliminary cooling II off

kdditional inquiry whether ererything is set for the test

Oseillograph on (awaiting return ‘command)
Preliminary setting of control chokes
0, preliminary stage

Igniting
Preliminary stage :
K Preliminary stage(waiting about 5 seconds until flame
‘ C develops)
02 Main stage - _
B Main stage These stages have to be switched in very
K ¥aln stage quick succession

Combustion cut-off(at cut-off signal all pneumatic valves
are closed. Flushing commences immediately).

Exhaust (entlueften) feeder containers '

Cut=off pump '

Close Py

Cut-off flushing

SECRET
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jditional oég

Tc increase the number of yol ] X . o8- 2

ments were incorporabted. Result: frem 4,000 to-?,,’)’()o S
revolutions; 1ifespan decreased (4 tests at most). Temperature was
500 and 600 degrees C. according &o . inaccurat information, The {1
with both pumps is drawn trensposed. The connection "al s located opposite jet pipes.
The distance between "a" and "b" was about 1.5 mj the distance between "d" and M"e" was
about 2 m. The preliminary outlet valve was controllied by water through container "g"
and valve "h", Preliminary cutlet valve "f" is kept under 1-2 ATO, shortly before
beginning a test. TVater emerges out of the bores of mishroom™"% cooling it. 1
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Mechanical Test Stend Bquipment /Fee sketch on page 18.7
Yo ‘Superstructure Construction:

a) & - 0, .Gontainer Room-2 .X;2:X:8 MM
) B - MBasuring Chember 2 X 2 X-4 M.
o) € - Battery Room 2.x 2 x 4 mn.,
{d) D ~ Control Room 4 x 4.X 2 mm.
%) F - Prepellant Room 2 x 2 x 6 mm.
2+ Color Markings: L i

(a) ‘Blue ~ 0,

Purple - Propellant (Sprit)
}.“Red - Petroleum (Kerosene)
Yellow — Compressed Air

Light Green -~ Water _

74 Green - Motor for .control valve
(g) Brown - Level indieator -

Y Y-Y-%-

4 - The 0, room contains pressgne{caﬂtra;é}%g&fggﬁiggfﬁfagﬂfﬁiﬁgrb
~ . 1 and“ 2, the sir-intake valve 3, the air-ocutlet valve 4, oo
. eontrol valve with motor 5, intermediate valve 6,safety valve 7,

.+ overflow valve T4, 75, two ‘lével indicators not drawn in

;‘f (they are parallel connected with the fndicators in the

control room), the fillkin valve 8, as well as- the different

feed bores, which are described in detail later.

B~ The measuring chember contains a11~electrieai,dévices‘neqded'at _
the test stand. (rectifier, voltage regulator, calibration
devices, ete.). As this equipment is not well known to me, a

deseription cannot be made.

C- This chamber serves only as dispersal rdom for the rectifier

- battery (24V).

D~ The control room is the brein of the test stand. At the fumt

+. "end is an observation slot, drawn towards” the Thsid e, which
facilitates a good view into the combustion room. Directly
above the observation slot the pressure. gauges, which show

the pressures during the tests ‘are mounted. ‘Pressure gauges

v, fors . , .

9, - Anelyses, measuring range 0 = 147 PSI (0-10 atd)

16. -~ Grinding pressure for vent ground centrol box 0-882.0

PSI (0-60 atﬁ)

11. F 02 P:eiiminamr Stages~- Injeetibn pressure @ - 882,

v P8I (0-60 ati) .
12, - B ‘ n - ] n on
’ 13.‘_ X " " " : " "

0

14. - 0, Main Stages = Injection pressure 0-882.0 PSI(0-60 atd

.1.5- hod B " - ;M . u ’ L "

16. - By (Combustion chamber pressure in.the wombustion
room) measuring range 0 - 882.0 ?ﬁi (o=60 at¥i)

17« = K Hain Stagelinjeotion‘preésﬁreg‘Ranggr0—882w0.?3i

(0~-60 ati)

SECRET
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18 - Pregssure for flushing (flush valve box)
19 - Preliminary setting and closing of the pre-outlet valves

20 - Contrel valve. This serves as manual control valve for'.
the preliminary outlet valve. The stems of the valves léad
through the left and right walls to the the hand wheels.
Above the control hand wheels, are the level imdieetors
-for the pertinent containers,. as well as the pressure .
gauges. The arrangement of the hand whe els, manometers,
and level indicaters is shown @ee sketch on page 20

. Directly below the ohservation sIdt
the control board. The single switches amnd Aamps ean
be seen in the top view. [gee sketch on page 21,

E- The water-pump room is Jocated below the contro; roow.

P~ The propellant rcom zccommodates three containers, the B
container 21, Ky container 22, KII container 23,|£§ee sketch
on page 364/ It contains in addition:

Filler valves 24 - 28

Air-intake valves 29 =31

Adr—outlet valves 32 - 34

Safety valves 35 -~ 37

Control choke w., motor 38 - 40

Pressure reducer 41

Intermediate pressure valve 42

High pressure ¥valve for control valve box 43
Flushing valve for valve box 44

Overflow containers 45 = 47

Water container 48

Intermediate pressure - safety valves 49
Water extractor valve 50

Water deflector (Wave trap) 51

Dry cartridges 52

Blubber throttles 53 = 65 . -

Non-return check valve 56 - 62
Measuring channel 63 = 65

Pipeline systems

SECRET
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[Bee sketoh dlmmgdade (.

';"Desc'rip‘cion of the, apertures: For compressed air up to
- 2940,0 PST (200 ati), two sizes of valves were designed and

 consfructed at Gorodomlyas

8. jgiéii‘}:"ressui‘e Valve Nemwelte 103 T'esting?z‘essure;

b, High Pressure Valve =20 4410.0 PSI (300 ati)

" About 100 of tHé¢ high pressure valves NW 10 were' made. gsee
sketeh on page B3. .« - rLulE/ ~Phe high .pressure velve 20
je similar to the NW 10 yvalve. _Fhe -only difference lies

in the larger dimenaions and: ne . flanges instead of the

 ptandard .screw connections . the above ‘high pressure valves

-»

3

P
L3 S

‘weré used on the high pressure bot tle batiery (Hoehdruck=-
flasghenbat'kerie), high pressure distribution board, at. the
%ne}aft re ‘}a boratory, in the oxygen equipment,and at the’
test stand. - ; o *

Fumbers 35 20, 29, 30, 31, 43, 44,apd 50 are high pressure
valves NW 10 [Eee sketeh Ton peEelISTC S ,

The“s cond~largest- type o _menually operated closing .
valves was the "Nemweite" 40.° ‘Phese valves were designed
49 ‘Gorodomlya and mnufactured in Pedlipki. The housi

T yms made'-'fromii%A, Y rhese velves were almost exclusive.y
nfeo

5.

ingorporated the test stand. and the turbine s tand.
‘Air~outlet valves WW 403 4, 32, %3 and 34. Filler '
v,a]ﬂ.v,eia’_}mj,w: 8, .24 t0.28. . - :

The safety valves T, 35, 36 and 37_also were designed at
Gorodomlya and menufactured in Podlipki. The valves S
operated at-a pressure of 558.6 PSI (38 atH), (adjustable).
mhe safety valves 49 were sorewed off the old pressure

~ reducers of the "A-4 equipment, equipped with sironger
- springs and adjusted to 882.0 PSI (60 eti). The control

T

L J

" Be

chokes were designed at Gorodomlya; the housings at =
‘Podlipki, and the stems with sleeves were menufactured at'
dorodomlya. The control chokes permitted fine comtrol '
and exact meaeuring of the rate of £low. -

Phe .nonreturn check valves 59 = 62 are from the steam
generating plant of the A-4 ‘equipment. .

The pneumatlc. valves in the combustion room, as well &s
the pertinent nonreturn check valves wers deslgned at
Gorodomlya and made in Podlipki. The control valve box
as well as the flushing valve box, both of which are .
located in the combustion room, were equipped onliwi‘l:h ‘
megnetic control valves #yom the A-4 equipment, The 254
valve of the steam Elant wes meinly used as a pneumatic
Qg vValve and prelimlnary gstage valves for B- and K-Stoff.
" The chokes 53 - 55 are equippe d with a diaphragm (Blende)

0,2 mm. in ‘diameter, snd bre: sesied ¢ with ‘packing

" material (Klingerit) which passes only about three -

five. air bubbles per second at a pressure of "73.5 PSI |

(U5 at).

All apertures were better than those which were formerly
incorporated at Peenemuende and Radarach. This could be

. attributed",maj’,n;y__to‘ the ,,Ch.i,e,ﬁozf. the Lebaratory, Inge.
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1. Deseription of the Compressed Alr Piping System at the
" TPest Stand. ,

a. The compressed air pipe 66 NW 24 aperture is connected
by an outlet from the high pressure battery to the
test stand via the distribution board. The discharged
moisture is taken up by the wyter deflector 51 and
drained over valve 50 from time to time. The two dry
collets (Trockenpatronen) 52 clean the compressed air.
The lower collet is filled with packed copper and brass
shavirgs, while the upper collet is equipped with a
filter. The filter is filled with linen dises and
siliea gel. ,

b, The high pressure builds itself up to the intermediate
pressure valve 42, With this valve 42, all containers
ean be aired at the same time with the specified Py
pressure. (Provided exhaust valves (Entlueftungsventile)
4 and 32 -~ 34 are closed and air-intale valves 3 -affid 29 =~
%1 are opened). Both cushions 67 (V - 14 Ltr.) are
zired at the same time that valve 42 1s opened and allow
easy regulation of the Py pressure, The purpose of the
nonreturn check valves 58 - 62 is to keep the 0, con-
teiner geses and the B-container and the K-container
gases separate. The danger of explosion is thus
avoided. It is importent to set the pressure reducer
41 at 44.1- 73.5 PSI (3~5 atil) higher then the tank
pressure provided for, beforse every airing of the B-
and K-8toff conteiners,respectively. If the blubber
pressure (Blubberdruck5 41 is not set higher than the
tank pressure, or even forgotten altogether, propellant
(Brennstof £) or cooling liquid (Kuehlstoff) enters the
overflow containers 45 to 47 through the chokes 53 -

55 and from there thru the plpes into the level indi-
sators 68 to 70. This results in an incorrect level
indication. The cleaning of the level indicators ie
diffioult and requires much time. If the blubber ‘
pressure equals the tank pressure or is below it for:
a short while, the danger of overflowing into the -
level indicators is not so great. The reason is that
the chokes (Drosseln) 53 = 55, do not lie under, but
abore the liquid level. Therefore, only very pmall

- amounts of liquid can enter, which upon entering the
overflow containers 45 - 47 flow back to the
sontainers thru pipes 71 to 73,

0. The various tanks are set at the following pressures: -

 4ssumed - Tank pressure - B conteiner %52.8 PSI

N 4 atll )
: Pank pressure - O, " 382,2 PSI
. ‘ ( 26 athl )
- Tank pressure = K . 296.9 PSI
g : - (27 atd )

L constant pressure of 808.5 PSI (55 ati) was held
with the intermediate pregsure valve 42, (exhaust
‘valve closed and pressure reducer set a% 426,3 PST
(29 ath). The pertinent tank pressures were regu—
lated with the air-intake valves (Belueftungs—
veritilen). : ‘

\ ) ] SECRET
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B-Head

1. The head element is illustrated in a cross-section /Bee
sketeh: on page 26/. . . . . ... The turning part
"ng" ig ateel St. 55 - St. 60, and has a wall thickness of
about 4 mm. The spring "b" is 4 mm. high and has a 240 mm tensility.
The arrangement of the bores of the jet is symbolieally
1llustrated in Sketch 2 on page 27. , The he ad
element has 60 jets. The jets of the A-4 combustion
chamber were instglled. The jets were e xchanged accord-
ing to flow quantity. In spite of using the smallest
Jjets already, blind jets had to be serewed into the upper
row to decrease the flew quantity. The distance between ‘
inside and outside casing "e" is 5 mm. The outside casing
#g® (18 mm.thick) is welded to "a" above and béglow. Both
the steel pipes "E® (NW 10) are welded to "e". "A" contains,
digtrivuted over its circumference,. four draining bores
1.5 mnoi. (see "d"). The bores "d" were supposed to have
prevented the following: '

a. A long after-burning at cut-off signals a transmission. (As.
the propellant cuts of £, flushing starts immediately
.and presses the excess propellant out of the bores
ngv,  (Flushing is defined as compressed air choked
by a filter 2 mm,) S

x,

.. be There was an explosion at the start of the test.
(After propellant cut—off and cut—off of the flush~-
ing, some excess propellant would alwazs collect,
were it not for the presence of bores "d".  The
flushing has to be turned on shortly before the
beginning of the test. If the bores did not
exist, propellant remaining down in the head
element weuld be pressed out, atomized, and would
form a highly explosive mixture. This would
result in an explosion of the system at the
switching on of the fuse.) The B-Stoff hea
proved quite useful in this manner. ‘

SECRET
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HIDDLE PART
1. 4s previously mentioned,three middle parts of different

lengths are in existence which are water cooled /See
Sketch on page 29/ . - The middle part consists of
an inside wall of 200 mm., an outer wall, and the upper.and
lower flanges. The msterial of the.inner wall conformgto
German St. 60 and has a thickness of 2.2,5 mm. The outer
wall has a strength of St. 35 and a thickness of 1.8 mm.
The space between the two walls is 3.5 —4mm. Inserted
between the two walls are wires of 3mm., distributed in
100 mm. intervals over the entire circumference and
eleetrically spot-welded to the wall., Both flanges have a
gsealing groove, and over the circumference equally dis-
tributed are 12 thread bores, M 14-1,5, for reception of
pillar bolts. Every middle part has ome filler neck and

‘one outlet nipple, both with M 52-1,5 thread. At the -

lower third, it has the Py thread nipple M 14-1.5, NW 6.
The construction of the middle part proved to be a rather
good one, One hundred or more tests could be run with
them, '

SECRET

Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3



" Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3

sgcret - 25X1

WIWEIINDIIINIIINE . ‘

)

O NIpPLE PART

)

Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3



. Apprczyed For Release 2009/02/06 : CIA;RDP80-0081OA006100380009-3

>

) 25X1
SECRET

, -30-
Lsval Jet

1. The flange and the actual Laval jet are made by a lathe
/Bee sketch on page 31/. . - - . The flange has a sealing
spring 4 mm.high with 12 bores, 15 mm. in diameter, distri buted
evenly over the flange. The thickness of the wall of the Laval
Jet is ‘3’».5 mm,, and the narrowest cross section 4 mm. (Materiel
‘St. 60.) The manufacture is difficult and requires considerable
. time., The jet is encased by sheet metal, 1.8 mm. thick,
" which takes on the approximate shape of the jet (nc zle).
Only at the narrowest cross section, where the rate of flow
is very high, is the space between jet and surrounding jacket
. inereased. Welded to the outer jacket are two thread mipples
M 52-1.5 for water intake and water drainage. At some tests,
the combustion discharge pressure (Ofenaustrittsdruck) was
meesured, the measuring connection was located opposite the
.water inteke nipple. , . :

SECRET
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02 Container with Blu‘bber Device [ee ‘¥ketch-on page .33 _7

1.

2.
3e
4,
5
6.
7.
8.
9.

Bell ‘

?ipea'

Pipe

Pipe

Flange :

Condensed water draining canal 4
0, Exit drill hole to condenser snake

Gas exit drill hole to the level indicator

Gas intake drill hole

10, Drill hole

Operation: 05 runs through 10 between 3 and 4 through the 4rill
hole 7 inte the condenser snake., Condenser Oz goes as gas through
9, rises into Chamber 11 and presses incoming oxygen back through

drill hole 10.. In this menner, the pressure of the static liquid

columh is surmounted. This surmounting pressure is led over a
and 1nto e pipe line to the level indicator.

. SECRET
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The Op Chamber , .
; 5 ber "e" /Bee sketch on page .0/ does not

te g&:mogdegggiom exactly to the drawing; the chixgbe:g has
probably been kept smaller. The feed pipe of e4. E o
and B-Stoff preliminary stages are copper pipes, 4. .
The feed pipe of the 02 main stage is_a steel pigi o
10.14 mm. the size of the thread was 100.,1.5. This 02
head was sufficient for the requirement. _

SECRET
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‘B=Stoff and K-Stoff Containers

dtemoters; fﬁﬂéﬁﬁ?i&“ﬁi“Sim’ie’rfﬁoiifiiicf’éi”piﬁ fehji’
Bjsteiiﬁcontaiﬁer; V & 110 Iiter water
K; and Kp; containers: each V = 24@ liter water
le. Steel flange
' 2o Reception for searehing flange
- 3« Contaliner heed (the following passages: level indioator
© and at the same time menometers ven ilator; exit to
safety velve)R .
" 4o BSteel oontainon
5e 'Liquid oontainer (of aluminum)
64 Blubber button
7. ‘Blubber pipe
8, ‘Blubber union
9, Bluﬁber receiving pipe
10, Overflow - drain \ |
11. Connection flange for feed line
12, Drill hole for blubbef pressuré

SECRET -
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@ircular Combustion Chamber (Ringkammerofen) /See Sketchy .

1. 0y Main stage

2. éZ;Diffﬁ§ar

3s = B=-Stoff preliminary stage -

4., B-Stoff.main stage _

5. B=Stoff nozzles. (A-4 nozzles) (Duesen)
g,' Pipe for ignition point (Zuendeinsatz)

Sy e

~

T+ B-Stoff head element '
8. Water outlet fitting and inlet fitting
9. Chamber middle. part |

10. Bagéage for cqoliﬁg water

11, Passagemhglesvfer cool water

12. Nozzle pipe o

i3. Gas withdrawal ring

14. Gas exit slot v

15. K-Stoff mozzle holes

16. E-Stoff main stage

17. EK-Stoff ring canal

18& Laval nozzle 28 mm., - -

19. Gas nozzle 28 mm.

QGaVFitting for‘?!E

21, Pitting for B,

. SECRET -
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Head ZS'ee . zketeh or page L4C and pages 53 - 56;7

; , . |
92. Head -‘[sketched on page 1%_97 ... ..  sghows a eross-section of the
0% head.  The head shown does not 4iffer prineipally from the
oﬁes burned on Gorodomlya. The dividing pipe nagt prevents direct
contaet of O, with the B-‘-prel,imingry atage pipe running through -
the heads - (%—.St‘oifi' freezes at 42°C, On the other hand, a ‘
premature condensation of 0, is also prevented. In the middle

_of the head is the pipe for“reception of the ignition 60, and
has the ehaaacteristie of inereasing its hardness in coeiing :
to sbout 80°C. If the material cools even more, hardness remains
the same, but it becomes very brittle. Wall thickness *b" :
is 5 i@o5.M‘o . ‘ : :
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o e =

m’m’f ER-OUTLET
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1. The second solution to the ignition system is shown /See
“sketch on page L2/. The ignition cartridge "a"
is surrounded by copper tubing "k" 10.12 mm. and has a
length of 120 mm. The upper end of the tubing is sealed
by cardboard cap "b". Into the middle of cap "pb" is .
pressed contact pin "ec". The middle of the pin "e" contains -
e bore into waich a two-strand copper wire is soldered. The
copper wire leads to the lower end of the cartridge in the
middle of the legalized powder. The wire is single-stranded
from the middle "d" to the soldering point %e” so that when
short circuited, the wire burns through at this point and
ignites the powder. 4 thin paper with a wax layer-is put
over the lower end Lo prevent exposure to moigture. The
ignition point consists of:

;gnitionvSegment

a., m - locking screw

b. T - spark plug

¢. g =~ reception head

d. h - rubber sealer

e, a - ignition cartridge -

Pige min ig part of the Oy head element. his is marked

"@% on sketch on pags 4G.7 More than Z00 tests were

Tun with this ignition point. At least 30 per cent

ignition failures were registered. Explosions occurred

which often damaged the Oz head comsiderably. In the

spring of 1951, eight consecutive igniting fallures were
reglgtered. After this, ‘glven the order to construet o5x4
a new ignition point, owever, no changes were to be made -

on the Oy head element.
24 The sketeh on pege 43 ghows the new ignition ioinﬁ,
which seldom reglmtered a feilure., MNoet the. failures

of the ignition point /Bee sketch ov.pege 437, .
occurred where the carfridges did not ighite at all,or

- expleded. I presumed that the former type of fallur

" wae csused by the contaot breaking vetween pine "o" emd "1M
upon insertion of the ignition point into the A-head. The
latter fallures were probahly ceused by the wire leadini

 4hrough the center moving during filling end meking con aot

. with pipe "k", Thie ceuses & short olrcult before {the-
ignition point, which results in anexplosion.

8y  Description of ignition point /see sketeh on page 437
follows., . Certridge "a" is Filled with leggligied '’

- powder. . Legalized powder is a large,slate-like.blagk
¥owder, unknown composition. The cesing "b" end 1i4

‘Mg" gre cardboard endtwe insulated csbles "d" and "e"
lead through the cartridge. The two cables are

connected at the lower end by e thin wire, which melts

4t the start of ignition and ignitees the powder.

" Conteot pime "g" and "h" lead through a hard rabber
dige "f", ZILooking screw "k" pushes hard rubber dise
nf" ggainet pipe "i", Leakage of gases 1s prevented
by sesler "1, To prevent spilling of powder out of

. easing "b", a8 well as penetration of moisture inte
the powder, a thin paper 1s pasteéd on from the lower
gide ae closure. The burning time of the cartridge
sketched on pages 42 and 43 is seven to ten seconds. i

v : By ~ SECRET
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Purbine Test ané Tegt Stand

1. - Purbine Tests. The turbine stand was erected in the spring of"

© 1950 and afterwards, tests were run with the regular A-4 ~ -
turbine. The purpose of these tests was; Testing of the
turbine with the gas withdrawal system at different '

Pemperatures
Coneentrations . _ o
Apertures in the feeder pipes of the pump pressure sidoa,

2. Set-up of the Turbine Test. (See test log following.) It is.
To be noted That when testing the turbine a choke EW 40 was
incorporated between preliminary outlet curver "c® and the\igt
pipe "b", which was opened after the main stages, and came in
without trouble. (The choke has a rotating plate which ¢éh be
opened or closed from the outside by turning en the longi- !
tudinal axis by a motor.) R :

Zest Tog for Turbine Test

Pest Campaign Noes.s
J Test Order NOescevee

Tomsecutive Test No.  Bystem " Yemerks

0,~Head; B-Head; 3/4 Middle Part; :
KSHead: Transition Piece; Prel.Outlet
Jt-Piece (preliminary outlet ctrver)}
Preliminiary outlet valve, Jet pipe; = -
Conhection pipe to the turbine, 50 mm.. - -
in diameter; A-4 turbine

Course of Test:
Ogecillegraph: 411.; Q_B;‘ aKg ;?i; -?TE’.
(Temperature shortly before turbine) Prg

(Presgggeain turbine) Revolution counter - )
Py = *SPST (24 atd) (Pressure is kept constant in all
_ : containers by intermediate
- pressure) .
Values to be read: Preliminary stage injection pressures,
as well as main stage injection pressures of 02,,B-Sto£t, :
. K-8toff; number of revolutions of the turbine;“water:
pump pressures of the A-4 turbine; cooling water pump
pregsure; Pi B ' ‘ ) '
Preliminarg setting of the control chokes: 02,
B~ and K- Stoeff L Lo
Quantity to be £illed: B-Stoff 75%, 100 kg.
Quantity to be £illed: 02‘, . 100 kg.
Quentity to be filleds K=Steff 75%, 100 kg..

Pilled amount of propellant before test: 0,3 -
B-Stoff; K-Stoff . ' : o ST

Remainder of propellant in the feed containers after
test:s (This was read after the completion of the tewt,)

. Size of apertures: 0,; B-Stoff, K-Stoff, pumps (turbine
. stand), eooling«wate§<*”‘ - R R
Temperétu:es: 3509‘;_400°«J
SECRET - -
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Seguence of switching ing «
Ignition; 0, Preliminary Stage; B~Preliminary Stage;
K-'Prelimina.%y Stages; 02 Main Sbtage; B-Main Stage;
- K=-Main Stage
Open choke; close preliminary outlet valve slowly.

Signaturess
Sector Leader (German) Sector Leader (Soviet)
Dr. UMPFENBACH . Ing. MITSKEYICH .
Pest Researcher (German) Proving Ground Leader
. Pr. FERCHLAND . i (Soviet) Ing. TOFFE
Test 8tand Leader MeGh. Pest Stand Leader Elece
(German) Ing. BRUENNER (Germen) Dr. MAGNUS

Pest Evaluation (German)
Ing. PEHLE .

Results The computed values agreed with previous date of the
A-4 turbine. After two more tests, the turbine was disassembled
and tested. The condition was chellent. (Speed of the

turbine was approximetely 4,000 rpm.) To complete the turbine
aipoussion, I have described the analyses test develo ment
loter. The trend was toward changlng the turbine without

great sxpenditure end to inorease the speed and thereby

increase the perfarmence. ' ‘

Ehi first ehg%gea Two olosed megments were made from the A=4
end lnoorporated. The result wae thet speed was increased to
sbout 5,500 revolutions pm, However, the turhine could not
be used that way, since considerable demege was found after
every test, due %o digtortion of the itwo long se entse
Demage also was done to the reversing etator blades and

the impellex.

Second ohan%eu Four segments, but the seme number of
revereing svator bledee ae wi%h the two segmente were used.

The gap for expansion was 1 mm. ' This version was satisfaotory,
(revolutions between 4,000 and 6,000 rpm, probably more than
8,500 revolutions at one test, but the revelutlion counter
falled). The turbine tesis were continued in thie set-up

but with inoressed temperatupes. The temperatures &% that

time ran to & meximum of 450°C, to the best of my knowledga.
211 tests with inoressed temperatures ran into considerable
difficulties. At increased temperatures, the following

feults occurreds '

Distortion of the reversing bladee
Distortion of the segments
Distortion of the whole segments

Phis required the disassembly snd repair of the turbine after
each test. To avold distortions, a strong steel retainer was
constructed., (Called catastrophe retainer.) Many importent
people believed thils %o be en improvement. At further teste-
the segments, reversing bledes, end even the rotor melted 25X1
through. A discussion with Dr. UMPPENBACH verified
[E%that the peak efficiency of the turbine was reache

end that its efficiency ocould not.be incressed any furthex,25X1

SECRET
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ic60, for tests with s maximum temperature of 450°C and a
maximum number of 6,000 revolutions pm. Purther developments
might have been possz.ble with different materials. Purther tests
were run after changing Number 2 to. i+ keresene, (Eerosene was used
as a propellant, as well as a cooling agent.) The kerosene
anaylsis bests will be deseribed later. 9Two changed and compes« .
tent turbines were shipped te Kapusbtinyar in the spring of 1951.
Their further use is unknown, .

Changes at the ‘.’Ee‘st Stand

1. Iaeqrperation of regulators develepfdJaanmes_L
proven competent, in the summer of 1950. 25X1

B 25X1

2. One regulator was incorporated far each pi-opellant caﬁ— '
‘tainer, 02,3- and K-Bter;t,a:ad cooling agen’c econtainer.

3« The regnle.ters were adjusted to each ether and agsured
exsst mixing proyortions dur the tedt, as well as the ut
temperature, .

4. The zcllowing 1:‘ knmm.: ‘ S " JUREE i

&, Ror each measuring traet, 0,, B-Stoff. and I-Btoﬂ.
larse number of calibrated apor%uru existed.

" The oontrel chokes /#ee sketch on page 1__7 can
'be regulated manually or by motor e ..

1. 4 test with eleotrieal regula'hion was prepa.red. and run
ag followss ‘ ‘

; I'ropu-a:tionll Calibration of nquur eoll
z'lusaeu) Three values were read and written dom
at this ocalibration.

(1) Heroury column 0-140 kg. (oa.l:l.hra.ted upwo.rd
. . and downward).
(2) Seale parts of the acnlitive pressure geuge.

(35 Yalues were written down :Ln the oacillesraph 4
as woll. oo

be Ltter salibration of the preasure ‘measuring gauges
of 0,y B~, and K~8%t,, aperture sizes and pertinent
Ezieatian stages were made imown aseording to: tablea,.
noted on the test order. On the basis of the cali-
bration values received and the defined aperture asizes,
-the preliminary settings of the contw 1 chokes were
marked in the test order, é.g., a combustion pressure
of 264,6 PSI (18 atil)s Almo, the scale mark of the
gensitive measuring gauges for the regulators, to be
. regulated at the starting of the test; was calcula ted
and marked down in the test order, = .

2¢ As already mentioned. in previoua deecﬂ ptions of tho
tests, at the command “Preliminary setting®, the contml ochokes
were manusally opened o the specified nu.mber of turns. (There
else existed a preliminary setting for the slide,which was.
moved by motor. The preliminary se'bti:g im se’c in degrees

SEOR]!
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which were marked in the test order.) After switching in the

mein stages, the contxl chokes were.opened slowly by hand until
the needles of the sensitive meaguring gauges reached the
specified secale mark and the manometer reached the computed
eombustion unit pressure. Only then were the electriec reguliators
switched on. . ' 4

3, The regulators were set for the P, pressure. Irem that,
rote of flow and mixing propertions, a8 well as temperatwre,
were determined electrically. The regula tors were very exacte
If several temperatures were run at the same test, a tempers~
ture change counld be made at the K-Stoff regulator during the
tegt. Temperature changes affect the combustion unit pressure,
which was autematically corrected by the 0. and B~-Stoff; .
regulators which inerease or decreage the ?ate of flow, 8so
that P; returns to the present value. .

, . 3}

4., 4 second O, container was installed in December of 1950
end a segond K-s%’.,, container was installed in February 1951.

These installations were necessary to conduet the test of the
annular combustion chamber (Ringkameroien). The reason for :
this was that combustion chamber preasure was 352,8 PSI (24 atdl), )
therefore causing a higher congumptlon of propellants. Beth, S
K-St., containers were connected bi a larger pipl,’lw’ 70« ZThe '
conteiners ocould be emptied together thro meaguring traet
63 or 64, The containers could be gepara ed by insertion _
o? = blind aperture. The same goes for the airing, which,
however, is not teken into cons eration in Behems}cio ‘le ZThe ‘
connection of the two 0, eontainerse is similar, The airing is
not separated by an apegturo, but can be disconnected bY elos- L
ing of valve 6. ‘ ' -

‘5, Water pump with double the oa.gaoit% wae installsd. Almost
200 tests were run $ill Pebruary 1951. o8t tests weére termed”
"Gag-examination”. The kerosene tesis were started the first
g:;rt of Pebruary.1951. Lack of time prevented me from g,o‘ing
to this test procedure. The keropene tests were run wit
the same system as already desoribed.)

'

6. The next test was the demonstration of gas withdrawal
with the Devel jet, (Lavaldusse)./Bee peges 37 and 387 The »
cireular combustion chember wae equipped with & ring in the
lower third of the combusilon chamber through which K~-8t., was
injected and gas withdrawn, Besides, the ring had longltudinal. .
cooling bores, through which the cooling water passed. The
combustion unit had & Laval jet 28 mm in silze (Tavalduese)e
The gas withdrawal pipe with nogzle was sorewed to the ring
mentioned above. The head element was flet end wide and had
fewer, but larger,propellant jJ % nozzles. (Brennstoffduesen).
Two 0. head elements were tested. The first head was con-—
5true%ed in such a manner that three injection dises,
constructed for the head, could be exchenged. The dises were
flat and their bores had dif ferent clearamce angles. (Anstell-
winkel)., The second head was, in principle, the same as
11lustrated see sketch on page 40/, .. . 7 The new head

-differed only In that the bores were larger end therefare, the
0, preliminary stage was eliminated. A special thrust mecha-
nfem was constructed for this combustion unit. (Parallel-

. ogram with thrus+ meagsuring traverse and calibration mecha-

nism.) The thrust measuring traverse Wwas developsad. by
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The accuracy of measurement was + 0.5 kg. The
rove successful, se the @2

atomizer (4-4 atomizer in prineipleg was rebained. [S’f’ee

pages 58 and 59_;7

" Te Testé x;rith the ecircular combustion chamber were run with

~the following concentrations.

{The number of tests with

different concentrations as well as thelr resul’csﬁeannot' be

stated,) A1l tests were run with O

29 but B= and

~3t. changed

congtantly,

¥o. of Pests #B=3toff FE-StofE
4 T5 75
2 75 9645
2 75 60
2 75 40
2 75 25
2 78 Water
3 9645 9665
2 96,5 75
2 9665 ¢
2 96,5 4G
2 9665 - 25
2 86,5 Waher

10 Kerosene Keroaene

2 Kerosene )
2 Kerosene Water
4 15 Kerogene

(4 similar taé’s cempaign was run previously with the gas
withdrawal system) The following measurements were taken at
the circular combustion undits o

Oscillographs @; q’Bs QKS ?13 Tre; ® ' re
i *4s tank pressures.

During the test, the followlng were written down by ‘hand.c
E;; Bp; By Py Py tenk pressures

8t111 known are the tank preasurest 0, container 514.5 PSI(35 atil)

B- contalner 499,8 P.SI{54 a'kiig
K- container 499.8 PSI(34 atd

2; (at all tests) 352.8 P8I (24 atii)
Gas analyses weré taken at some of the tests in this campaigne

8, In gll tests run up to June 1951, the meagurement of con~
sumptlon was not sxaet enough, espeeclally ofﬁ. This was_the
reason for the development of feeler prabes (Sonden), [ See
sketohes on pages 50 snd 51,7 The fuel conteiners were
especlally sultablae. The liguid container in the 0, cenfainer
had only one measurement of 170 mm and one length of 5000 mm.
fwo types of feeler probes were developed, The first develog—.
ment /gee page 50. fwith elght ball floats was compliecated to
produce and 4id not always function. The second type /fisee page 517
required a lot of time and headscheg in the construction of the
float, but was produced with less complicatlon end functloned

SECRET
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well. . .. .<. After installatlon of the feeler probes and comple-

tion of thet est campaign with the circular combustion chamber,
it was changed over to the gas withdrawal system and tests were
run with very high t emperatures. The purpose of those tests was
to get analyses at very high temperatures. The main difficulty
here wad8 in the procurement of materials for the thermo elements.
In gix tests at least, the thermo elements, including +he rgdi-~
tion protectors, burned through. It was intended to run tests up
te 1,300 C, As this proved hopeless, it was satisfactory to get
anaylses up to 1,200 Ceq.

9, After the German experts left the test area in December
1952, this series.of tests was continued by the Soviets., %o
receive even better analyses, a new analy:iic: deviee,develope
by Germans, was installed after the German separation from the -
experimental station. The difference between the old and new
device was that the new one was equipped with & cocling system.
The valve bloek /See sketch on page 117 ;¢ the valves,
and the pipe above and below the valve block were equipped with
a casing, through which cooling water flowed during the test.
Thig change was for- the purpoae of chilling the gas withdrawal
from jet pipe "pe, ‘

10. Flame and steam patterns formed during the tests.' The .
first tests with the Laval jet (Lavslduese) showed a formation
of standing waves almost equally spaced., At a combustion
chamber pressure of 264.6 PSI (18 attl), six standing waves
showed., The first four standing waves were clearly visible,
while the laat two were somewhat blurred. ;

11, At gas withdrawal tests, the formation of steam depended
largely upon the temperature, and the concentration. (Under~
standably more steam formed with lower temperatures, since
K-Stoff rate of flow was appropriately greater ) Some examplest

B-Stoff T5%

R-8toff 75 o

Temperature 350

Duration of‘burning - 100 aeconds

Immediately, a gteem mushroom developed behind the outlet
nozzle. ~After combustion cut off, this steam mushroom had taken
on the oblong shape of a white cloud of about 100 meters in
length and 50 meters in diaméter. The cloud withdrew upward
and dissolved slowly after approximately ten minates. - 7

B-Stoff 75%

E-S8toff 75% ‘o

Temperature 1000 '

Duration of burning - 100 seoanda
The gas flowing from the Jet was seen &s a bluish, glimmering,
hardly-vigible stream. At duek, a 4ark red beam, about 30 ecm.
long, could be seen gt the outlet opening. . Steam formation
started at six meters, gseen from the jet nozzle, which, as.
already mentioned, did not take on as large propertions as at
lower temperatures. With kercsene, kerosene test stemmforma-
tion was considerably larger. The reasson was that the com-
bustion temperature of kerosene is much higher than that of
B-Stoff, K-Stoff, respectively. Therefore, a greater rate of .
flow of kerosene as. coolant- ie necessary, which, in turnm,
results in greater steam formation.  The black steam. mushroom
was 80 large that the whole test field wae darkened.

BEORET
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Filling of the 0,, B-Stoff and K-Stoff Containers

25X1

1. The 0, container is filleéiﬁ§ put%ing presgure onto the
transport whgenm 7.35 to 10,29 PSI (0.5-0.7 atu)/see Sketches
on pages 18 and lg7n -

Pilling Procedure — Open high pressure valve 43 (pressure
for control valve box). Open overflow 74 and 78 via control
board and control valve box. Open control choke 5, open '
exhaust valve 4. Open filler valve 8. Put pressure on the
transport container via condenser eorils. Pilling takes about
12 =15 minutes. After filling is finished, the open valves
are closed and the transport container exhausted {entluef-
tet). Filling of containers 21, 22,and 23 is, in principle,
the same. : '

2, B~Stoff Container

- Pilling Procedure -~ For an exact level indieation, 1t
is important to set the pressure reducer to about 73.5 PSI
§5 atli)., Open exhaust valve 34. Open filler valve 28, Air
beluefts) the propellant storage contalner in the intermediate
depot with 7.35 — 11.76 PSI (0,5-0.8 atd). Filling takes '
about five minutes. After finishing filling procedure,
reverse the deseribed steps. '

£
¥
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e , " SECRET
T -53-

Succession of the Combustion Tedts

1. First test. Lsee skﬁtch<x1page~5ig7‘02 LA e R
head [§ee sketch on page 1;27 : 1+ with 0, and B-Stoff
preliminary stage; récorded with oscillograpﬁ: 02 and B-

preliminary stage (result of test — narmal), )

1"2, Two tests L see sketch on page 5_6_79 ) ‘head with
’B—‘Stoff head element /see sketches on pages 26 and 4@; -

) s, _ 0, - preliminary stage; B- prelimihary stage;
'02 - main stage; B—’ﬁain stage

Purgose of the Tests: Funetion test, judging of the flame

distribution. ‘ ,

Cécillographé All four stages and ‘?A ‘ZB

Result of Test: Satisfactory (slight burning of the c¢able in

the combustion chamber. :

The fire brigade extinguished it immediatel g

%0 = tank pressures 117.6 - 132,3 PSI (8-9 at _ .
= A -~ Main stage injection preseureg ‘ fe wy

Eé = B -~ NMain stage injection pressure 8?-&5 PSI (5.5 ath)

%,_@Q@r' rate of flav (Durchsatz) '

B = B=S8toff rate of flow (Durchsatz)

'3, Two tests ﬁ?ee’ sketch on page 56 (without Laval nogzzles)/ -
0, - Bead; B~head; short middle part; /see sketch on' .

e Lo7. , _ . Co
g%i Preliminary and main stages were run agein ‘7‘ a
Oscillograph: E, and By, both the preliminery stages; A and“t3B

Purpose of the tésts: aE in 2; (cooled off middle part to be
closely examined for distortionm, bumps and tears, : 4

Result of Test: Unobjectionable

P, = 117.6 PSI ' = 132, 3 PSI (8~9 ath)
EA ~ 80,85 PSI (5.5 ati) -
?h'z 80.85 PSI (5.5 ati) e
Vater pump bpressure = 88,2 PSI (6 ati)

4o Six tests: 5 ee shﬂchmx:page5§7 Lo ~ with “gerewed

oi” ggzzletog-haa 3 B-head; short middle part; Laval nozzle
avealduess) ~ o . ‘ :

Narrowest cross section 40 ., /Bee sketches on pages 4O and 567 .

. Preliminary an%ggaiézstages were run
Oscillegraphz 4, LB, ‘E;p  Eps Pi_“.' |
Purpoge of the tests: : , S - '
B %a) testing of the sbove named perts at counter pressure, .

I

relative to combustion pressur Pi
Sb} different mixing proportions 4. andCTB ’
-le) different tank pressurs P, ‘
(d).: different combistion pressures By
5. ®ix tests : Three middle perts wére provided. With each
middle part, two tests were run under the same condition, i.e.,

it was noted in whieh middle part best combustion resulted, and
therefore which one was .most effective, = . .

L

' SECRET
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SECRET

, \ Lt el e
a) ILong middle part 860 mm
b 3/4 " ® 645 mm
¢) Short b * A30 mm

6., Two tests with snort middle part (as in test 4)
P, 323.4 PSI (22 atil) (tank pressure)’

QAI
4B

E) 18
Eq 1745 _
PT 205.8 PSI (14 atii)

Pump pressure 88.2 PSI (6 atil)

;jProportion of mixture (not remembered by me)

7. Two tests with 3/4 length middle part (as in Pest 6)

'8, Mwo tests with long middle part (as in Test 6)

" Result: TUnobjectionable :

It was shown that the result of the test varied only slightly
with the use of three different middle parts, so that all
further tests were run with the 3/4 middle part.
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A’ PRELI MINARY STEP\
NFECTOR PRESSURE \

S-PRELIMINARY ST&P

A- Aml STEP ) BOLTED " |
NIECTOR PRESS URE

HERE FOR DUMM‘I
TRIAL ‘J :

GHEAD

i Vi B = . @ Iy S
b AN T e A
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=56

O,MIUM‘NMW STEP
Oy PREL,STEP m.r m:ssan‘ N\
QMUK STEP

“Os MM/ N BTEF —
IMTECTOR PR‘SS

ﬁ FI{’ELIMM’AR)" STEP

gt B-PAELHMN‘\ RY INJE c"'“
| PRESS VAE

BMAN STEP """"""" I R

M“’;ﬁ’;“;ﬁ“ IO A | F;Bﬂ w»r:n OUTLET

P Y. | I R i'_(-.I’@g""a‘r'a‘a‘ﬁf.,u_uo:-qnmd-.i."‘
WATER mu?“*-;m bl T

mmr nu SuUAR
SECRET
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. Example of a Test Order ee test order 6f the _gix tests
R =" with screwed on jet, ’

!EST BEGOR}) (or Log) -

Pest Gampalgn Noaso-
’Ees‘t 0rder Nooeesns

Genseeutive No. - —System: - v‘ Remarks:
; woz‘gead Brug Foesse '
B

Shar t Middle Pt Drwg. Ko,
Laval Jet Brwg. Ko-

25X1

Pest Characteristics:.- Lo L
. Oscillograph Reading: dA, QB; EA' EB : ?i
32344 PSI(22 atuﬁ, Pump pressures 88¢2 P8I (6 ahd)

0% d Valmpes Kot remembered_b
Prgfimgnarg Set% né - gz - Control’ %alue: 1 1/2 turns

‘1 3/4 turns
Quantities to be tanked - 100 kg. B-Stoff - 100 kg
Panked Quentities,read bezoPe toont o0 , B=Stoff
Tanked Quantities,reaayafter test:s 0,°, B-Stoff
Duration of Combustiom: 80 sec.’
eq? nce of operation: (Schaltung)
0, Preliminary Stage; Firing; B=- Preliminary Stages; 02

Main Stage; B~ Mein Stage

Shutter size for 0, (Exact eize is not remambered)
' n Stoff (Exaot size 1s not remcmbered)

Signatures: - .
Sector Leader‘(@erman) Seotor Leeder (Soviet):
Dr. UMPFENBACH . Ing. MITSKEVICH
‘Test Remearcher (German) " Proving Ground Leader(ﬂoviet)”
‘Dr PERCHLAND - Ing. 1
Test Stend Leeder Test. st?nd neagor
Mech.(German) Eloo .

~-Ings BRUENNER

Test Dvaluation (German) o
Ing. ho N

1L pressuros of the dbove obsarved values were read at the.
manometerd during the test, noted and later anterod into
this space of the teat FOB o

SEORET
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Parallelogram for Thrust Messuring [Bec sketch on page 59.7
1. Balance beam B
2. Balence arm
e Adjustable weight
4. Adjustable point
5. | Pin
© 6a ¢Bearing';
T Gutting edge with pan
8; Thrus’® measuring traverse (guard)'
g, Coil with plug |
10, ‘Receiving basket |
11.’ Inflexible éarrier
12, Burner |
13, Weighte
14, Arm with plate -
15, Pointer

Oalibration - " After -ell conneotions to the eystem were mede,
‘eglibration begent. o ' ‘
a. 8 gets a emall initial pressure.. P
o, “he pointers 15 are adjusted through 4; .
this goitic‘m-is fixed at 2eT0 | ‘ _
by fu"bing on certein celibration welghts of 13 kilos.
ralibration 1 made upward and Yaok n.‘s in. (Supposedly 10,
20, 60 100; 20" 150 ‘wtloO" 60'20' 1 -.. . :
The 'vaines of the indiﬂ 1dugl calibration stages are read
on the sensitive pressure gaugoua.nd‘ noted in the
oalibration page. The oal bration is fixed by
turning on the osoillograph. . o

'~ §EORET
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- THRUST MEASURING DEVICE
i ToP VIEW - 25x1
-

Approved For Release 2009/02/06 : CIA-RDP80-00810A000100380009-3



.. Approved For Release 2009/02/06 CIA-RDP80- 00810AQOO100380009 -3

B R T N RN

~60-

-
>
-—.’ .
i A model observed briefly in the
spring of 1951. Approximate scale,
1tl. Whether this model was ine-
- tended for wind tunnel or towing
0 tank is not known.
View A
1, Comment. It will be noted that the letters "g", “h", . 25X1

and "1i" do not appear in the sketch. They db eppear, however; on page
13; pages tle 1l 'gliould be viawed together, as Torming one diagram.

2. Comment. In this instance a radiation destroyer is fixed into 25X1
the ventilator, which, as its name indicates, destroys the beam of
air. "Spreader of the beam" might _perha.ps be a more correct term
than sa.fety valve. S S TR TR Cqe
Genle coont e dreneh by oW ",Q-_';": AEARRER P oo (YT

b
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