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I, QGENBRAL
50X1-HUM
Ao Introduction .

2, This report is |
\

‘ - "an attemnt
[ Tto expound in detail the test stand activities and 50X1-HUM
procedures at Zavod II, Xuibyshev (5312N/S007E) in the IMSR. I

3o

Se

ROTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, 30U 5.C.~
31 AND X2, AS AMENDED. ITS TRANSMISSION QR THE REVELATION OF ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROMIBITED BY LAV,

IT MAY NOT BE REPRODUCES IN WHOLE OR IN PART, BY OTHER THAN UNITED STATES AIR FORCE AGENCIES, EXCEPT BY PERMISSION OF THE DIRECTOR OF
INTELLIGENCE, USAF. -
& T . 50X1-HUM
1 &5 5
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B. Historical

50X1-HUM

‘when test stand diagrams were completed and usable, -
toples were made and sent to LENINGRAD and MOSCOW, | \

| in LENTN-
%EID_TﬁUrﬁ 13 an office for test stands. (When Object "K' was undertaken

there were two tast stands erscted at Zavod IT and later four more were
shipped in from LENINORAD. \

\

\‘ A 50X1-HUM
high altitude test chamber from the Junkers Plant was brought to Zaved II :
in disassembled pieces. It was never arected and was later sold to
another plant near MOSCOW in a corroded conditien,

L. In 1947 the test stand erection had progressed sufficiently and testing
began on components of the BU=-003 and the JUMO=00L. Development work
was also started on the JUMO-012. These then wers the firat powerplants
of Qerman origination to undergo development at Zaved IT and had become
an important function of the experimental phase within the Ministry for
Alr, Later, in the spring of 1952, these older test stand units wers com-
pletely dismounted and a naw one consisting of six units constructed. One
of the units from the old test stands was used as No. 7 and rounted
perpendicular to the others and at one corner of the building.

Y T I . LS E A RS S S IR I TR R H LR RS TR Tl RITEL CATE N THON THL MRy N
TAND A A CMEN e 1T THAN MG T Myl al Lt N NTOIN ANY MANNER 16 AN LR Tkt g
B0 YAS N T b TR et B AHOLE OF TN PARY, BY 0Ty T oaasy te LYADE S ATR TORCE AGENCIES, £ 8- O80T HY PI
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50 The chief Soviet designer KUZNTTZOR, who came from WOLOTQV, once made a
trip to MOSCOW and shortly after returned, BAADE and a 50X1-HUM
General LiKIN eame to Germany to see about star ng a raw industry within
the DDR. The -joviets then were talling the Germans at Zaved II about re-
bullding PIRNA, DESSAY, ete. They ware promiging them that some day they
would 2ll go back to Jermany and work on aircraft again within this
industry.. They wers even glven an allocation of quarters as commensurate
with their position, About the end of 1352 they heard that much building
was going on in DESSAU due to the influénce of BAADE and that they would
be re-situated in this center of the new indusiry, | 50X1-HUM

[

64 About MAY of 1953 all work in DESSAU, PIRNA and SCHE(
DITZ was in a state of collapse, |

[ many specialists at Zavoa IT seemod ©OX1-HUM

\
think that ENC had an effsst ndustry collapse, |
|
1

| There were no publications in the
TeEwspapers about the uprisings but within the USYR it was known, The

Russians openly blamed ths Americans for it. Although they were publiely
blaming the Americans for it they griped at the Gaermans thera in FUTRYSHEY
for it also. | |

| | 50X1-HUM

7+« From about December 1952 through June 1953 the 5oviets seemed to ignore
the Oerman specialists and didn't so much as try to obtain any assistance
in leeming anymore about the various projects, These Soviet workers did
their job alone more and mere until they vere self-sufficient, They would
work alone and do their Job over and over until they understood how, 50X1-HUM
| |this was a dictated policy from the Ministry for
Alr, The Germans were told in 1352 they were to be repatriated and most
of the workers seemed to develop a passive resistance and steadily in-
sreasing loss of interest in their work, They were afraid that in enter-
ing new projects they may be kept there longer, It was noticeable by the
Qermans that the Soviats in charge didntt like the idea of their not going
home either, Muring 1352 and 1353 tension increased and VOQEL once ap-
proached a Soviet by the nams of SEMENCFF, who was always present at the
Official State Test runs, and who came from the Ministry for Air. He
asked, "Why can't we go home?" SEMENOFF answered this by saylng that it
had all been discussed within the Uinistry and everything was cleared for
this move, but that something within security that he didntt know about

came up and had hindered its progress, |there seemed to
be a definite change taking place in ths securily phase of events there
due to the BERIA complex, 50X1-HUM
KOTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING VHe ‘o5, JUNAL LLFERGL OF THE UN'TVY ATA T AUTHIN Tl MUANING OF THI E5PINNAGE AC'F. 0y S (-
JAND 2 AS AMENDED. (TS TRAN M. YHON OR THE REVELAYION G} 1315 CONTERNTS [H ALY MANY. 4 TO Al UNAITHORIZED PERSON 1S PROMIBITED BY LAWY,
1T MAY NOT BE RLPRODUCED (N WHOLL G IN PART, BY OFHER THAN LNITI- STATER AIR FORCE AGENCIES, EXCOPT BY"PERMISSION OF THC OIRECTOR OF

INTELLIGLNCE, USAF, .. e e 50X1-HUM
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8s On the 26th of June 1953 | |They received orders to stop thet20X1-HUM
works On 30 June 1953 VOGEL was taken with 105 other speclaliste and
thelr families to GORODMMLYA ISLAND at OSTASHKOV (Branch #1, Zavod 28)
where they were to Join other specialists from the Alr Traffic Ministryu5ox1_HUM
Here they were told thoy would stay to forget their Zaved II exXperiences
prior to their repatriation sometime in 108hL.

' The next

wWan Lo YTOLIOW 1n tWo w in L weecks, (Notes Later, )
both groups were reunited into S0X1-HUM
an r again divided, They had been told that bacause l

of BERIA's arrest that there would not be anymore transfars), 50X1-HUM
Cs Miscellaneous 50)!1-HUNI

1, on GORODOMLYA IS an airstrip thers, [ 1 [ -
biplanes there ere being radar tracked for practics, Thesd0X1-HUM

biplanes were 2 seaters, fabric covered and had a S5-cylinder engine -

| w11,

50X1-HUM

2, Many times VIP personnel visited Zavod IT, These visits averaged about
one aevery two wasks, Oftan Directors and Chiefs of other plants and ,
officials frem the Ministry for Air came to visit the pPlant, At one time -
a chief design engineer came from MOLOTOV to visit the plant, He was with
a mission from the Ministry for air, He stayed for another  or 5 days S0X1-HUM

after the mission perscnnel left, Ee was Russian but had a short German -
sounding name | and_spoks | German. | .
N L di

‘ During his g ] n

8everal experiments with the Oujeot A~022 and drew up a characteristio
engine curve for oaloulating engine output, He also put several differsnt

hole-pattern types of sheet metal having various sice perforated holes in T-HUM
front of the intake s Whenaver sach new 50)9,'
pattern was placed nt of an 6 the tailpipe temperature readings

were reocorded, After this man left, the Oermans carried on thesa same
exparinents for some tims, : .

3s One very old man i
came to visit the plant, e Russians mentioned t @ was a great 50X1-HUM

scientist in jet powerplants, VOGEL stated the man seemed to feel insecurs

of engineering, Also, | |a man came through the plant wi 01 -HUM
a large committes. He came to sas the Official State Tests running. Ha
. seemed to be a very important man‘

the man's name was TUPELOV, the great Russian designer, T BOX1-HUM

Ls Once a supposedly famous Russian pilot, who had shot down many planes,
visited Zavod XTI, He toured the plant with other pilots in a group. 50X1-HUM
| these Russians openly talked about their flying in -

KOREA and that some of them had shot down "SABERJETSM, They spoke of
KOREA as being similar to SPAIN, only as a testing ground for the future,

NOTE THIS DG MENT CONTAING 15F ) MAT b 271 WOVING $hE WA TIONAL DEFTN'L Ve T GNITED STATES WITHIN THE MEAN«AG OF THE ESPIONAGL ACT, 50U &
RAND 2 AT AMERIET (1S TRAN ML G0N OR THE Kyl ATICS -0 ONTINTS IN ANY MANNLR 10 AN VURAUTHORIZLD PTRSON 15 PHOHIBITED Br | Aw
IT MAY NAT Ju ey a1 1N S HGLE, OR IN PAl 41 O7HLE THAN UNITED STATE, AIR FORCE AGENGILS, EXCLPT DY PERMLnON OF THL DIRECTOR oF

INTCLLIGENLE 't .5

P -t . 50X1-HUM
I:I bhlls.n (3N} = . "

[LINE 23] R R LR T I P E AP EILARY
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De Alrcraft Sighted 50%1-HUM
2, | | |
the TU-70 | |
la DC-3 type )

came into KUIBYSHEV almost every day.
t rt landed ther h da; re other type tr t to land thera
TAns po. a @ eac Yo O er typ anspart to lan 95|0X 1-HUM

T1~12 |

3e | lat Zavod II, MID=15's would buzz uite often, But

mostly in the summer and in clear weather, 1t was 50X1-HUM

. generally known they flew little under‘ poor weather conditions,) [ |al}
15 was,

knew at Zavod II what the MIG~
[they had heard about the WID-15 defect—

Tng In KOREA on the radio about the 22nd Octdber 1953, The Soviets also
told them the day following the incident about it, They blamed 50X1-HUM
eapitalistic influence for the incident and said the pilot would not Ilive

long, There was ancther fighter type similar to the MID-15
buzzed Zaved II one day, These flew not quite sc low as the MIG-15's..
| they didn!t know what

type it was but it was slightly differents |
the nose was different and seemed longer, The wings were 50X1-HUM

differsnt
'the tailpipe was shorter and had a ser50X1-HUM

]

bulge (similar to the YAK-23)|

50X1-HUM
S0X1-HUM
50X1-HUM

ATIONAL DEFENSE OF THE UNITLD STATES WITHIN TWE MEANING OF THE LYPIONAGE ACT, 50U S.C.—
ATION OF ITS CONTENTS IN ANY MANNER TO AN UNALTHORIZED PERSON 15 PROHIBITED BY LAW.

NOTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE N
THER THAN UNITED STATES AIR FORCE AGENCICS, EXCEPT BY PERMISSION OF THE DIRECTOR OF

34 AND 32, AS AMENDLD. 175 TRANSMISSION OR THE REVEL
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INTELLIGENCE, USAF. ~ )
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III, SUMMARY

Ae QObjeat 00 .
e 50X1-HUM

The 003C is oovered in slight detail, mainly in procedures set un Lor_mn_‘ -
teat atand runs, \

- - 1 ! ‘
Lgcne:'ul specification figures are given, Some indications of the produstion

history will also be ineluded,

Be Object 00

The JUKO 0Ol dwwelopment will be brisfly desortoed [ |wign  SOXIHUM
exphasis on histarical data and some noted differenges of those sngines that
underwsnt tests at Zavod IT and informatien known, T

Co Object 012 : : | —

The JUMO 012 will be described as to the angine in general and spsoifications

a8 a matter of interest and comparison to known data, This is more for

cheolcing| if any significant SOX1-HUM
- changes occurred at Zavod IT,

Ds Object 018 - . .

The BIf=018 will be described as a matter of histarical interest also, L
Specifications will not be sntered in preat datatl | | 50X1-HUM

s

-

Bs Opject 028

The BME«028 will be deseribed with the sane interest as the BMW=0S, -

b 49 Obil“IMZZ i

The Objeet A~022 will be desoribed in detail | -50X1-HUM
This includes spacifications, construction, test stand procedure,
prope » Sccesscry, and development desoriptions, along with the dise 50X1-HUM
assendly prosedure, Since this engine was series produced, soms points aof -
interest giving indieaticps of a confirmatory naturs are included,

Ge Object N=022

Sinos this powerplant is two A-022 engines coupled together through a gear
reduction box driving a contra-rotating propellsr, A briesf desoription of
the modifications will be included in this project,

H, Objeot KM

This powerplant is an enlarged version of the A~022 and sinos this pewer— S0X1-HUM
plant had never reached its full develooment |

b
-,

0

wore: THIS DOCUMENT CO'N'I’MNS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT. S0 U, 5.0 * .
31 AND 12, AS AMENDED, ITS TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZEDYERSON IS PROHIBITED BY LAW,
IT MAY NOT BE REPRODUCED LN WHOLE OR IN PART, BY OTHER THAN UNITED STATES AIR FORCE AGENCIES, EXCEPT BY PERMISSION OF THE DIRECTOR GF

INTELLIGENCE, USAF, o . ‘ - o
: SERmzT | 50X1-HUM
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I, Objeat mpn

Since this powerplant was bei
can be axpounded upon other %
was said to be a "high altitud

Je Miscellaneous

Here small items such as extra
other than large
ditions, and/or r

ng developed only in the primary stages, little
han it was similar external

programs will be included,
e-vision notes cbtained while report is in writing,

¥
>
¢

i

ly to Cbject "K" and
e" version with supersonic COMpPressor, '

products, and items of teehnical interest
It 1s used also to afford ad-

A

-
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IV, OBJECT 003C

As  l@naral

l. The BMY 003C was being developed by the BMW Plant in the Soviet Zone of
Germany, The 003-A2 had somse slight external changes made in Past
Gérmany in 19l6, A working medel was taken along with plant end test
stand facilities as reparations in 194 to the USSR, The 003C underwent
development from swmmer 1947 through wintsr of 1548, The wgh nodel as it
was produced had different combustion chambers which were a developmsnt
of the "A2" modsl, This was mostly in re~routing of the cooling air to
produse greater volune, There ware alsg changes in the turbine blucket
desigzn, There were some changes made here too, to pass 3 greater volums
of air for cooling the turbine buckets, The A=2 model had 800 kg thrust,
the same a3 the A-1 modal, but the 003C had 1000 kg thrust, (Note: This
18 quite low for the 003 models, It shouwld be closer to 1200 kg and
2000 kg,)

2o Theres were various material tests being run on the turbine buckets of the
Pre~productien modela of the 003C, Same changes ocourred in bucket mae-
terials and shapes, A newer type fusl regnlator was alzo used, This
newer regulator had an acoelerator valve that was built externally intoe
the system, Tt was mountad on the Sompresscr seotion and connected to th
regulator, Its function was designed to squirt mope fusl into the
burners through Separate jets to the 8pray nozzles for quicker acoelera~
tiene This was essentially based on the carburetor acoslerator PUm cone-
“wption, (Note: This aystem was later built integral inte the regulator
and used on (bjaat A=022) ,

Bo Produstien . S0X1-HUM
1, The 0030 was said to have been series produced cutside of Zavod IT, .-

| Dr. CHRISTIAN'S Group cams to KUIB!SHEW -

Irom KASAN, the 003C was bein .

test mm in LENINGRAD, Some of the indicating factors ’
' which pointed to assurance that the 003C was being series produced in- -

clude: 50X1-HUM

%; A Soviet Lt, Col, by the name of ISAIEFF, who had been in sharge of o
work at STA»SSFURT, had gone to LENINGRAD and later came to 2avod TI, ~

He was well versed on the 003C and[ ISATEFP had Lo
been working on-an 003C produstion projeot,
b, -
testing faci{lities a compara o Za
or batter, 50X1-HUM-

Go Two spoclalists from Zavod II were sent to MOSCOW to a factorys They
ware to help solve a manufacturing problem revolving around the pro-

duction of the fuel injeotion nozzles for the 003C, This factory,
@ 7as quite largs and was solely produo-
g Tuel injJestion jets in large numbers, 50X1-HUM

ROTR. THILE DOCUMEN T UGN TAING INEUIMATION A1 ELOCTING 1L NATIONAL (111 NG o oot INLTLEY STATL WITHIN THE M1ANING 0110 1 AWBAGH AG1 5011 5 (¢
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de The first group of German Nationals to be returned to the Bast Zone
of Germany in 1950 was replaced at Zavod IT by Soviet workers and
specialists who came from KASAN, and some from other places, All
these personnel were well familiar with the BMW 003C and at times
mentioned that it was being scries produced. i
@. hen the second group of Germans returned in 1951, they were also re- |
placed by Soviet technicians. RQut this group was different, They
knew the 003C well, and wore well trained in its production phases.
but there was no more talk of the 003C, li| they wars 50X1-HUM
briefed more strictly about security,

50X1-HUI;VI
£, | during the first sart of 19l4Q. was |
oJan engine
at Zaved I7] |thers was an engine

[ 1(003C) that was of complete Soviet manufacture, All hos20X1-HUM
neotions and outside accessoriss ware of Soviet manufacture, But
these were all of American design and all threads and measurements
were in the English inches system, Thess connectiens would not fit
any of the standard German designed connections on the test stand

. and much welding was needad befors test runs could begin, Also, it
was noted that the engine suspension design was different from the
type of Zavod 11 manufacture and appeared more to be for aireraft in-
stallation, Thies engine was to include a modification made by a
Soviet enginear and was the sols reason for calling cn technicians

to work during a holiday, When the test finally began the turbine

temperatures were too hot and the testing was halted at 0
morning, The powsrplant was dismounted and taken away,

) S50X1-HUM
“e unatruotion

ie "he OOV a8 1t was built at Zavod IT had both overhead and under—attached
typea of suspansion, It was a turbojet engine with a T=ctags axial flow
caupressor and a sinmlar annular combustion chambery, There was a single
8tage turbine having hollow steel blades with cooling air bled through,
There ware 8 or 10 (3ource cantt remamber; but knows it -was an even
numbar) fuel ejection nozzles evenly spaced areund the suter wall of the
combustion chambery Thess ware "L shapé®;’ The jet sprayed domnstroam
directly toward the ceater of the cembustien chamber from the forward part
«f the ohamber 1tsslf, There mere four starter Jeta spaced equally
around the amnular chambear and the four igniter plugs were placed L
directly behind these jets, The starter jets were plightly to the Fear
and Lo the side of four main jets, Thera wern two fuck mawifeldsr ane,
A ninzla fusl mantfeld aystam for normal runn{iy, and two, a saparate
alnpln manifold laading to tha ntarting Jetgqy This way gasoline could he
unad for atarting,  Fusl pump wan tha DARMAD, nith maximum: prossuré
of 0,7 te 0x8 ky,/on’ and lthnL fual nontrol 1:?2;%{:%;’5%-;3'4%!&0“12:-1;1@,—
sovarnor, Lied In wlth the minter centrol thretdlay - - - I

WOEE LER NN M 3 R AN NG AT LON AR DN 110 A TTWAT G 1IN o1l THE DROEEO S AT E S WETHEN LI ME A8 o L, Taionand e
TUANIT L AL AMERIEE B8 DARPMISGRON I TR S ECATI Gt 30 CON T R T ANY MANNE K Loy AR LAt b 1) Bastd 1 et e 1y
IVBEAY B b0l R T TR 00 TN AR, I3 OTHINE VAN ST EI AR AL 3 | Acd M0 L R L L O T B T T TR PRI
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] o 50X1-HUM
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2, lubrication was of the dry sump system witEv the pressurs feed to the main
bearinga. Normal oil pressure was & kg/em®s The exhaust nozzle was of
the variable area type. It had a steel outer casing with air cooled
double skin, and a movable air cooled, Jr—nasiﬁion inmner cone that operated
alectrically,| the specifications of the

003¢ | 50X1-HUM

a, Dlameter.............., about 750mm to 800mm
b, lLengtheseiioerevvsen... about 3802mmto3850mm'
, Ce Frontal Area........... about .lm
d, weighto-.n..-......... about 900 kg
€. Thrust..cviveeeevess... about 1000 ket,
f. RPM'e (maximum)........ 10,000
(normal )ooonon-- 9;700
(eruise )oeoress.. 9,350
3+ Fuel Orade............. kerosens or gasoline
h, Compression Ratio,..... (unknown)
io Air Mass FlW‘oo-a---.. (u.nknm)

3o Starting was acooiplished by a small two-cycle motor installed in a dome-
shaped gear reduction housing ahsad of the compressor section and centered| .
in the intake ducting, This was connacted directly to a shaft by a geared
ooupling and olutch arrangement that uncoupled automatically when the
engine was running on its owm, This outboard type engine was in turn
startad by hand and rops, or by an electric motor which was built inte
the unit and utiliged the aircraft batteries, This was called a "RIEDELM
motor,

De Toating

1o Thers wers three ganeral types of tests run an this powerplant, Although
they were generally similar, they each had a differsnt purpose and at
various atages in the formation of development they were diseimilar,
They weres

4o Spscial Tests ¢
bs Endurance Tests
Cs Official State Aoceptance Tests

2o The following is the tasting, i.e, (asb,c) in breakdewn ferm:

8¢ Special Tests

(1) Special Tests were run for special experimental testing to solve
a partiocular preblem or to test a partioular componaent such as
-oompressor tests, or limit load tests, etc, The first series of
tests waere cempressor tests, Here thsro ware readings of all
stages eof the compressor. This was to eross cheok pressure rises
against thecretical rises in blade designs and to facilitate the

" aompleted compressor developments, Then, thers were oil ecircu-
later teste along with fuel system pressure checkS, Hers the
fus) pressure was read before the pump (at pump inlet) and after
the pump (pump cutlet) and in front of the injection nozzles,
The oil pressure and temperature readinpgs wera taken also at
various places,

e e,

LA Ao MR YT 0 A emvTewnsar peinting mrpiry

ROTE THE DCRHINERD ¢ N TAING IRIOIMATION 8811 it D NATIONAL IFFERSE OF TI NG I IATE WM T MEARING G THE ECPIOMAGE AT YW1 54, »
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FEMAY HOY 1 BEEIRODIRT N WL O8I AL, [y OTHER THAN Ut R B S TALES ATR UMY ACLHCH™ [ XCEFT HY PERMISSION OF T1H) DIRLCIOR OF
BRIGEL 0 M|, g
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(2) Prandtl tubes were used to measure gas velocities and pressures
at three places: QU and Pl and around the tail cona,

These Prandtl tubes were linked to manome ters using mercury and
some using kerceene. Cenerally there were two types of readings
taken: One measuring () dynamic, and (=) statlc pressures to-
gether, And the other taking only static pressure readings.
The Prandtl tubes could be adjusted to various depths into the
slipstraam by merely s11ding in and out to adjustment by clamping
tight with ring clamps. Thers were special tests run with these
tubses at various depths, For the endurance tasts the position
selacted was halfway between the outer engine air intake ducting
ring and the intake spinner dote. Reading pick-off points P, P2,
and P6 were wsed to take static pressures only and consisted of a
ohe millimeter hole in three places spaced evenly around the cir-
cunference and all leadins to a saingle manometer. These mano-
metars wera made of a "U" tube holding kerosene. Sometimes with
the Prandtl tubes, pitot pressures were plotted against the
static pressure at the same point and the difference was recorded
as the differential pressure, The menometers were of fierman de-
sign and manufacture, Later, as some wers brokon, they were re-
plaged by Soviet manufactured manometers. Thesa Soviet pressure
gauges wore of the dial indicating typs similar to the German de-
sighed ones, Howsver, these did not work well and so the mercury
tubles were revértsd to. At first all manometer tubes were read
by|dermans and jnoteld cn a NORFCRM sheet. In addition to this
»  théy ware photdgraphed. later all readings were photographed
anly, This : don?J by the Soviets,

(3) Theis was no px%e—-de’rt.arninad time allocated to the special test
runs, They would run as long &s reguired for the tests and then
ba shut down, There would sometimes be long periods that the
eniginas would be loft at on a pre-determined setting, This was
6 let all readings steadily settle dom, Temperature readinge
wére taken in three different pldces.

‘ (tb Ta {atmosphere) was read somewhere near the intake dueting.
(b) T2 was taken diractly behind the compraessor.
(o) Temperature readings were taken in the combustion chamber
. at the head of the chambar near tha intake gulde vanes,
. (d) 'n;: was the tailpipe temperaturs readings taken in the tail=
Pipo. -

() T2 and T6 while being taken were done at various depths from the
outside surface, Heasurements were racorded by thermocoupling.
Temperature readings were sometimes read near the turbine ins tead
of at the head of the combustion chamber, but this was never at
maximum power output. Tachometer readings during all special
test runs were always cross checked faor calibration, Other
checks were: Accessory chacks, generator checks, including checl
on generator cooliny efficlency, -

/-

—
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Enduran w Tests

oy

The enduran a tests on the 003C began in 19L8 with the first
poterplants underqoinz special attention in the preliminary in-
spactions, The first hour of the tast ruming was along the
following pattern:

(a)

(b)

{e)

(d)

(£)

(=)

The engine is brought up to starting RPMY's (about &00 RPM'.3 )
by an electric pendulum type motor and the ignition plugs
activated,

Gasoline whks pumped into the starting manifold which leads
to ths four starting injection spray nozzles which in turn
sprays fual into the burner near the {gnitiocn plugs,

After atomization and ignition, and whan a fire is burning
evenly around the annular cam, the speed is brought up to
1100 RPM's by the throttle controls, Kere kerosene is in-
Jocted into the bumers by the normal manifold and the gaso
line is simultaneously stopped,

The RPN's ara then increased to 2000 and steadied momen—
tarily while the ignition plugs are shut off and the start-
inz motor is disconnscted. '

The RPM's are again increased to around 3000 to L0OOO and
held constant, Here a check is made on:

1} Tailpipe temperaturs
2) 011 temperaturs

3) 011 pressure J
L) Fuel pressure

) lLeaks for fuel and/or oil A
6) Oeneral inspsetion by mechanic for loose connections,
otc,, on the external part of porarplant :

If all appears satisfactory the engina is then slowly ad=-
vanced to maximum take-off power of 10,000 RPM's, Here it
is oteadied again and the (variable tail cone outlet) ex--
haust nozzls arsa is adjusted to obtain 1000 kgt (thrust),
Here ths first hour of testing begins,

For the first five minutes the engine is run at full power
and all measurements are carefully taken at the beginning
and again at the end of this period. Exhaust gas velocitiaﬁi
are measured by a tri-~hole tube callad a "measuring oylin-
der", (See Sketch Noo 8 ), This cylinder has three holes
drilled in it and could be rotated by a control linkage
from the test contrel room, The ~wnter hole would be
directly into the slipstream when the cylinder is rotated
80 that the two outer holes have their prassures equalized,
At various RPM!'s this direction would change and the system
was desimed to obtaln a more accurate pitot pressure read-
ings, These tubes have five levels of holes and sometimes
for special tests all levels are linked to mancmeters, But
for the endurance tests the middle depth is used,

HOTE 14 G L NE - GRS 1EHCERMATION AV ECLING 100 10T 8 NAL DEFINGLE OF THL UNTTED STATUS WHHIN THE MUARING OF 1] E5PIONAGE ACT. 51 U S, C.m
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(h) After the first five minutes of running the tail cone is
readjusted to dacrease velocity and tailpips temparatures,

(1) Then the fual flow is reduced to £000 RPM's (80%) by the
hand throttle linkage to the fusl eontrol valve and the en-
gine is run for twenty-five minutes more,

(Notes During this 25 minute mm and only during special
tasta the tail cone is readjusted,) .

For the endurance tests the tail cone was left at the pre-
determined setting and stayed thera,

(Notet fThere were four pro-set saettinge that wers to be
selectable by the pilot for the flight tests,)

During this 25 minutes all these readings were recorded
twica more,

(3) After this 25 minutes of continual ruming, the exhaust
nozzle area was again inecreased, ‘The fuel flow was further
retarded and the engine RPM!s brought dom to 65-70% which,
| ]is considered the cruising powsr setting for

maximum efficiency, ' 50X1-HUM

(k) The RPM's are steadied and another 25 ninutg run is made at
these conditiems, During this 25 minute run the generatoer
and hydraulic pump are put under a load, Also, air is bled
from the compressor section from betwoen the &th and 7th
stages to simulate ocabin pressurization, In adtition to
this, air i3 bled off from the 5th stage and used for tur—
bine cooling,

(1) The last 5 minutes of the howr are used as altsrnate load-
ing checks, This was accomplished in the following manner:

(1) The tail cone is cpened to maximium travel and the en-
gine throttlad back to idle, Hers a mechanic will make
& quick visual chack of the engine (externally),

(2) Then the throttle is advanced and the spesd is inoreased
to 60% with tail cone left open, The engine runs here
for 1 minute then is.brought back to idls,

{3) Theagain the engine is acoelarated from idling apead,
but this time to 100% RPMta, A man with a stopwatch
tines tho acceleration to 100% (Note: Tail cone .

still Open)-
(L) After this, 1t is brought back to idling very slowly, l
' : !
(S} The timing te 100% RPMie is repeated, but this time the
engine 18 left at 100% and the tail cone {s re-set to {/

maxioum ocutput,

! i
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(2) After the tail came is re-set, the second hour begins, This hour
by hour testing would go for five hours, 4 five-hour period was
then considered Phase I of the endurance tests., At the comple—
tien of eash phase, all filters are chacked, These phases ware
repsated by various amounts to make up various types of tests,

‘2 Ten phases originated the 50 hour tests and was at first con
sidered #atisfactory, Later it was & standard for plant

records tests a

{b) Twenty phases made the IDO hour test which was later adopted
for the Official State Teats standard,

Oe Of'ticial States Tests

(1) The official state tests were a special thing, For this test
which was monitored constantly by the Ministry for afr, avery-
thing was more rigidly controlled, All pre-t6st assembly was in-
8spected by the military commission, The conditions for the tests
were, however, the same as the Plant Endurance Tests, This mild~
tary commission oalibrated all instrmuments for reading errors,
After inspections by the commission, everything was sealed and
safatied, At the completion of the test, all seals were again
broken and reading instruments were again oalibrated for errors
or notad changes,
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. 1-HUM
(N:tes  Paragraph 4.2, ]F the fuel acoelerator added move fuel for Sg)c()i(-HUM
[+)

accelsration, » gourse, 1s the opposite in theory of auxi
units necessary within the fuel regulator system, It might be

Al over-speed governing comp.ment, Par, 4,2, ia |
systen funstiaoned,) .

50X1-HUM
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As  General 50X1-HUM
1, The JUMO OOk powsrplant was a Junkers davelopment that paralleled the 003¢
development, both in Jermany, snd at Zavod IT when test wark first began,
there were no important tests made of the JUMD ool
powerplant development at Zavod IT. There was component testing and some
special tests made of a preliminary nature, These were made mJnenm:am_zTn

for the development of t

| 50X1-HUM

‘ S50X1-HUM
20 ‘ this small use of the 0Ok at Zavoed IT was only to pick
erience in turbine engines for the Soviet engineers,

|

[ Tnet many tests of this engine run g*—

Zavod IT. 0X1-HUM

3¢ The OOk was later used and run to drive, by‘a coupling, the compresscrs in
various types of tests on the 012 development, Xt was again later used in
the sane mannsr in the development of the A.022, This systsm of power
availability was aocomplished by ooupling a drive shaft from the turbine
shaft, behind the turbine, and running straight behind to the test com-
pressor mounted an a stand directly behind the 00!, The exhaust, gases wers
funneled rearward and than upward by an "N shaped exhaust tunnel thus
avoiding interfersnce with the oompressors being tested. The driveshaft
pasesd through a hole ocut in the exhaust tumel at the elbow, This project
utilising the 0Ok had an engine redesignation, It was re-desisnated the

0™~2,
Be Specifisations . 50X1-HUM
1
Same changes made at
Zavod II may show up in the listing of general speecificationsy
Type seescsscnsse Axial flow tu:rbojet engine
Conpressor,,,.... 1l-stage axial flow, 2-piece aluminum alloy with aluminum
stators and guide vanes, with 1l rows of steel rotors and
epaced with aluminum rotor discs forming the bullet that |
was held to shaft by flanges, ' ;
Turbine,......... Single otage with s0lid stesl bucket blades and hollow il
steel air-cooled nozzle Zuide vanes, . !
Conbustion.cesoes 6 individual but interconnected cans of the straight !
through flow type having a single injection nozzle, '
NOIL. 1M1 DOCUMLNT 4 N EAIN' IMELHMATION ATELL TING | HIL NAY IONAL ETENSE O 10T UNITED STATES WITHIN THI; MIANING OF THI" ESPIONAGE ACT. SOU 8 ¢ -~
MOANIYER, AS AN NIHDY (1Y ) HANSMISSION o0 T RENULAYION o1 NS LONINTS IN ANY MANNER 1O AN UNAYHORIZED PURSON 15 PROMIKILITD DY 1AW,
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Exhaust Nozzle..,.Variable type, inner cone hydraulically eontrolled and a
steel outer casing,

Fuel Systemees....Dual manifold system with a BARMAG tgpa fuel pump of
U00 1trs/min, capacity and 50 kg/em? pressure, Spead
governor within regulator,

Diameter.eoc, ... .850mm

Longtheeosesossosd000m ’

Frontal Area......Unknom '

- Wolghteeseoresoss 1100 kg
Fuel Orads......,.Korosene or gasoline
Thrust Emm)..zsoo kg at 9000 RPY

normal )..1500 kg at &500 RPy
(eruise ),,1300 kg at 8200 rPM

-
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VIs OBJECT 012

Aa Qesneral

501 iHUM‘

1, The JUMO 012 underwent devalopment oduwetion at Zavod T

and two were scrapped,

received a 6 monthrs pay incresse bonus,

used for calibration,

Bs Production

Some englnes of ths 012B Berles wera shipped from Zavod IT but no

trial tests of about 10 to 25 hours; th
shippingy | ]
the manner in whioh they wars teat run,
for flight testing, Always whem an eng
aireraft more care was taken during the trig) tests,

oyster had bean mde,

Projeot was ahandonad in favor of work on the A-022,

-

Two of these engines were
95 This 8crapping was on a
general basis and other older powerplants were also scrapped at that time,
There was a large number of oans to the 012 bumers mariufactured and when
the project was halted they begame surpius, They ware later used as
. waste baskets, The man who suggested the cans be used for this purpose

24 In the spring of 1953 an 012 was uged to 83518t in the air flow calibra-
tion for the intake ducting for Objects "gkn and "D", This was go-
oamplished by conneating an aluminm tubing from the intake ducting of th
"E" to the intake of the 012, Then, by running the 012 they passaed the
air mass through the K duoting and could thus take readings which were

1, | ‘not more than 11 or 12 engines were made at Zavod I, 1

personnel fiom the plant went with them, These engines were first glven
od and made ready for
because of
they were shipped 50X1-HUM
was to be flight teated on an .

" ae Note; 50X1-HUM
wers g ] an
auriliary powerplant, ) ’

The models 0124 and the 0128 had very littls changes from the original
12, There were same thanges in the turbine, and some changes in the fuel

2¢ The 012B was Prepared for Official State Tests {100 hour) for possible
selaction into production, However, thess tests ware never undartaken,
The 0128 did, however, pass the plant tests (50 and 100 hour)s The last
test runs of the 0128 wers in the spring of 19l9, The complete testing
period was from 198 to 1519, The plant test runs wers not too satis-
faotory and because of continually excessive tailpipe temperatures which,
because of various types of defects, could not be controlled and the

]

50X1-HUM
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side of the c¢asing plate, The rotors were of solid

ene for starting aly,

blade penetrated the walls and entered the next test
stand \
it was so0lid steel),

! Exhaust Nossle,,.,.Variable adjustable type with stoﬂ outer casing and
' ’ : mechanically adjustable inner oone,

Fuel System,....,, Puel system of dual manifold type. The starting fuel

puzp was a Soviet manufactured COpy of the BARMAG German
designed Pump, Of this, there were twe types:

1o Rated at 1400 ltr/min,

Ze Rated at 2600 ltr/min.

1p0/1tr/uin pump was used on the BMW 003C and JOMO o101
powerplante, .

(Notet Thesa pumps were series produced in the USSR),

T¥P®...civvineon., The 012 was an axial flow turbojet engine similar to the

. the outer ring, a lock pin was installed to hold the whols
T stator ring on and to keep it from rotating about the in-

neazles, (ne injection nozzls was for normal running and

» (Notet 0On one test a turbine flew apart and cne turbine

Q

Q

=
T

aluminmm alloy in the first half section and of steel in UM
the latter 5 S0X1-H
half of the assembled section,

S0X1-HUM

The 1600 1tr/min cepacity pump was used on the 012 and the g
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Starting System,..

Dm°t°!‘.1nooooonl
I“gthl..loonnoulo

Frontal Area... oo
Weightn...-.'u voe

Fuﬁloo-oolou.unoo-o'
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L

Hydraulic pump was the same as that on the 003¢ and the
generator the same as used on 003C and 00L, only these ware

Compressed air starter installed in the intake dome and
driving through a gear reduction to compressor drive shaft,
This compressed air was generated by a 2l¥ electric motor
driving an air compressor and operated at 1,7 to 1,75
atmospheres, .

(Note: This is the first an electric-driven
starter has been heard of,)

alr compressor
,

Unknown, but larger than the 003C

Unknewn, but the inlet was of a shorter desigxi than that
of the 003C. Appraximately 1/3 longer overall than 0030,

9 m
Estinated 1100 to 1500 kg

Kerosene, gasoline for starts

Fuel '
Consumptionsssssos Specific (1,05 kg/kg thrust/hr)
‘  Thrust: Maximum, oo 2300 kg (only on the first group produced)
Normal,,.. 2000 kg
Cruise,,,, Uniknom
D. Niscellanecus 50X1-HUM
1, Qhelpad construct the system for measuring the thruat (agiSkgjn[h
Oe 3), and helped in operating it. | ‘
| , | 50X1-HUM
(Notet This low thrust rat,ing:waa only on the first few engines built,
Later, the thrust maximum was more,)
2. Starting tempsrature limita were 700°-750° C and the run temparature

limite were 500°=600° ¢,
going beyond these limits,

There was much diffioulty.in maintaining these
linits and many small defects would keep the Ol2's teat runs continually

NOTE: THIS DOCUMENT CONTAINS INFORMATION AFTECTING THE NATIONAL DEFENSE OF THE UNITRD SYATES WITHIN THE MEANING OF THE ESPIONAGE ACT, S0V} §.C -
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VII. OBJECT 018

yroweras

A, General

1. In 1945 within the Soviet Zone of Germany, the BMY group had under
development the BMM-018, This was constructed and brought to the test
stand for testing but was never run., It was motored over for compressor
and turbine blade checks but naver fired up, Although the Ol was in the
project stage of development in 19L5 it was mostly developed by the BiW
plant after occupation and until late 1946

2, Late in 1546 and early 1947 the test stand was erected at Zavod II to
test the 018, This was the same stand that this powerplant was suspendad;
on in Germany., It was merely reconstructed in the USSR, However, the
powarplant suspension was changed, In Germany the suspension was over—
head, but at Zavod II it was from below, This one engina that was
brought from.Germany was the only 018\ |that was pro-50X1-HUM
duced, Tt was the only one that underwent testing at 7aved II,

3, About the end of 1947 this powerplant was put on the test stand and
ionited, for the first time, The primary tests were a failure, It was
not run to very high RPM's because the turbine buckets expanded due to
oxcessive heat and cut into the outer shroud ring housing, This made a
very loud soraping noise and also began to deform the outer housing,

‘ The engine was immediately shut dom, It was then taken from the stand,

! dismantled and sent to the disassembly section and scheduled for

' various design changes, \ -

Ls During the time this powerplant was in disassembly a new policy change
was issued fram higher authority to give this project up and concentrate
on the 003C, Also,iduring this time the dasign depariment was working
on ths BUM#W-028 project and the JUMO-022 and seemed pre-occupled, This
was in the winter of 9L7=l8. | 50X1-HUM

the BM#-018 | ldesign features were |
adapted to Objest A-022, 50X1-HUM
I

Be Seocﬂ‘ioationa !

1, The BI=O1% was a turbojet engine with a 12~staze axial comprsssor and a
single amular combustion chamber, It had a 3-stage turbine fabricated
of steel and hollow alloyed guide vanes that were air-cooled in the lst
and 2nd stages, The first stage turbine rotor was hollow steel and was
airwcooled, while the second and third stage had root-cooled solid stesl
bugkets, The exhaust nozzle was variable and electrically operated by {
an automatic control, The general construction pattern of this engine
was the direstion in which all later and more successful engines went
and is described in more detail later in Object A-022, The BMW was
never run to maximum power output but was said to have well ower 3000 kg

of thrusts.
NOTE: THIS DOCUMENT CONTAINS INFORMATION AFFVECTING THL NATIONAL DEHENSE OF THE UNITED STATLD WITHIN THE MUANING Q1 THIL ASRIONAGC ACT, 50 11 5, C.-
3 AND 32, AS AMENDED, 119 TRANSMISSION OR THE RLVILATION QF 11% CONTENY IN ANY MANNLEC 10O AN UNAUTHORIZED PLRSON 15 PROINBITED BY LAW,

IT MAY NOT BE HEPRODUCLD IN WHOLE OR IN PART, BY OTHER THAN UNITLD STATES AR IORCL AGENCIES, UXCHMT BY PERMISSION OF THE DIRLCIOR OF
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VIII. OBJECT 028

Ae Genersa)

1, The BMW#-028 was being worked on in the design stages only in the Soviet i
Zone East Germany and after World War I7. It wes g turboprop veraion

of the BMF-018, Althoush drawin were made, no parts were manufastured
wpto [ (NI Mers made, no parts were manfustured|

2. At Zaved IT the design group was given requirements to develop a new
powerplant, Thie was to be a turboprop engine and seeamed to be designed
around the JUMO-022 requirements, This was to be called Objest "A", but
was later called Objact "A-022", The EMW design group working on the _
028 and the Junkers design group were pooled and moved into this new ‘
design together, The design features of the cobustion chambers werse "
taken from the 028 and in sonjunotion with the JOMO-022 faatures were
pocled and development on Objeot A~022 was started," This was to bs an
all new design development, ' .

BOTE VA % LIMINE G N AINS MBS HTMAT 1 A} | FULING 1N NATIONAL 15, FEN'Y OF THE UNITCD STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, %0 U S, (;,~
AUAND @ A'CAMENI (110 TRAN MECJON ORI M VITATION OF 115 CONTENTS [N ANY MANNER TO AN UNAUTHORIZED PLRSON 1S PROHIBITED RY LAW,
TTMAY N EPRODULLL IN Wi UL IN P'AKL, BY QIHER IHAN UNLIED SEATES AR FORCE AGENCILN, EXCEPT 8Y PERMISSION OF THE DIRECTOR OF
INTLLL G M, gAY,

o= o 50X1-HUM

18 ANTO 1 ¥ e sarrraerer sethiing apter
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8, ~The JUMO 022 had a parallel existence of the Bii=028, in that Source
believes nane were built and only data was taken in KUIBYSHEV to be
used in (bjeoct A-022, The drawings wars completed ‘in DESSAU in 1546
and went with the Junkers Group to the USSR, The BMW and Junkers

" "A" were laid domn, Then both EToups were pooled together on this -
single project, The spacifications on ObJect "An £4¢ the spsocifica~
tions of the JUM0.022 almogt precisely, and so it was called "Onject
A-Q221, . .

50X1-HUM
2, A022 '

8z About spring of 1948, Objeat 4022 was started. In the fall of 19l8
Teat Stand 43 a4 Zavod 2 was pebuilt to test the A-022, 1n Maron ‘of

1949 the first engins was brought to the test stand,

Be Construgtien -
onatruotion

>4 L DR Turboprop, Usstags compressor singls annular combus tieq
) chamber and 3-stags turbine wit".h fixed exhaust nozgle,

Compressor,,,,,., Urstage axial r'imr, two-plecs walded shéet stesl casing
‘ that i3 desaribed more in detail in Objeot "K"s Roter
laden

was a sort of brass color vhen freshly machined) and the
last 6 stages ware stesl allcy, axidized, and blye tolored

fashian to add strength, Thesa Wwere drilled with holes fon
lightness and were hollow, (ngn shaped), The top stringer

housed the asceagory driveshaft and also served as gn oil ,1

retum line from 8ccessory drive gears to @ scavenger pump

lst stage compressor blade dimensions weras '

(1) width..............-...... 50mm
lmgth..........-.-..u’..e ]-ZM Lo

(3) diatanoe betwem blades,., 25+30mn (at bage)

last stage Gompressor blads dimensians were:

(1) “dth..n..‘.oooocou.oooooe 5O0mm

2} hmhtclooo'oooeo.loozcce m
3 dilmce boh"en bhd“.ca QS‘BOM

TION AFFECTING THE KATIONAL DEFENSE OF THE UNITED STATES wiTHiN THE MEANING OF THE ESPIONAGE ACT, 50U, S, ¢, —
) TION OF ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON |5 P?OIHIBH’ED BY LAW, X1-HUM
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Cambustion Chnzbozj. .

Single anmular stesl
spaced flame tubs separators
engine type apray nozzles,

Notes there wer
tested here, The fuel nozzlea in
start jets wore the same), '

3-stage axial flow type with an 60~80mm difference in
disneter between the firat and last

Size: (last stage)

(lg shafts, wheel
(2 wheel,
(3) blades,

(Noter AL thies
only the blades

*20s00 00 080

turbi'no....u.....
hhrbim'ooguhocoo

turbine whaels
were longer on

The ithree stages wers bolted by 6 bolts that were copper

‘combustion chamber with equal

70~80mn diameter
550um diameter
120-

wers the sams in dia.metox#
the last stagé), .

50X1-HUM
and having "Nene"
' 50X1-HUM -

e some "Nene" bumners
the Nene and the A-022

stage,

11;0m length

" . oocateds The retainer nyts Wers copper also, The turbine
blades were highly polished with an "Ymas Tree" base re-|
tainer design that was Sopper plated, This was for anti-|.
oorrosion and for installation ease, .(To keep from ohip-
ping or oraeking the Btesl), tried ohromim
Plating some turbine blades, they were 50X1-HUM

Exhaust NOIIIQ...UO‘

mfio‘tiono esssens

Tuel Byntn.......n

line "atrat

successful and were used
blades and bolts were of

Fixed type
and imner c.:ono.

Dry siop type with scavenger
Loed ;'Y" drain under bearings

(2

5
BARMAO type
firet group
80 I{'rll. - Pue
manifold was !
of the 12 ejeotion noszles,
& single ejection qutlet in

was found

omuﬂpﬁm'h 001003010215 to 3

fuel pump with 6570
of engines and later,

Thes

éht through" lgad
first group of engines,
bar atoOk.

all nezzles,

was to lsave deposits
arder to better trace
These tests were done

combus tion
enly onsce,

L

]

along with the others,
blades were forged and machined to & fine finish, The
YEAI?" steel, .

Pro~determined area, with

pump type retuwrn from mvlty‘ '

P*'.."‘h‘.oo.uo-nouu..-h ati with .5

1 regulator was called the KTa,
4 8ingle unit with two

an'inverted "M fashion,

to give better atomization than the single
that was insta
These noszles
In 1951, 1952 1953 the

with silver-bronse injeotions in fuel,
’ on the metal insid

The

atesl outer oasing

kg/nr,

Atur pressure on the

in’ the 100 Series, 75-
The ring -

lines leading to each

8 two lines leading into

1led on the
wore machined from
Soviets manufgaotured
special teste 50X1-HUM
The silver bronze .

¢ the burners in
expansion and airflow,
GUENTHER LANGE was said

1600701 0 L et rrnney ranrine v .

: - 00100430001-2
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" C.. Perfarmence and Dimensions

Fuel Orade..ccccscecccccace Ker.oaene‘with a specific gravity .&25 and was ‘
colored goldan yellow (1like a cup of weak, light t8a)

Specific Fuel - i '
cmwtimaooooolooooot-o (1) 1st group enginas.......260-280 W/PS/hr
: (2) 2nd group engines Serial #100 and later
-aou...2)45—2)48 mﬂ/ﬁ/}r
(3) Special tests (allowing higher tailpipe
temperatures) sessees238 grme/PS/hr
(L) Some special tests showed at take-off power
(maximum) 1450 kg/hr of fuel used
(5) Ons fuel spray test was noted by Sourge. The
. readings as remembered were:' :

,gag As 1,8 1tr/min for sach jet
(b} A 160 kg/hr for all

Then, ‘taking 1.8 ltrs times 12 bumers times 60 min
times ep gr (.825) = 1070 kg/hr,  The formulas used

| | weres 50X1-HUM
K ',(—,——'Eiggm) x.23 ath, + P2 (Pros-
. sure be compressar)
2 ) - :
. ‘,_P‘ .(%) Y 25 4 Pz

K= 1;,!4.0 atll, h :

mese rigresarel — Jta= |
© warded for study. : 50X1-HUM

- wrEes

mmlm...o....‘c"oooioo 21 W“l.‘t!;.cil'!!uoalo.l'l.l.ol am‘m ..
. 2; unmoonoocoo.oco||l||||t|'ocn‘-hm°"hmm

The short burner _arig!.naa wers about I00-150 mm lessd

. EZ; might.........‘.u.uu ou--ic.nWlm k@

Alr Intake Ares...eS ué with L intake struts

_(Here, the Prandtl tube was 70 mn from its base . .
mount and was half way betwesn imner and outer .

surfaces, It was mountsd 100~110 mn forward of

the first stator (guide vane) stop. ‘ ‘

Power 'O\lfop\lto-noco-oou.o-.o. ?AKMM, t&h off (M) )

) 2'; Pirst gl‘oup...‘..u‘..'u......'.....n..-....5200 S
Ab ‘Ser’j.al #100 and owr.'-o..-.-....uuu..6250 PS

(Note: One PS = .9863 HP) -

" NOTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL PEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, 50U § €.
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: o (2) Residual thrusts = . -

s . . ’ ' ) {ﬂ) Zirst BlOUDoesoes0es00scnsconcaesse SCD kg
N . b) serial #100 and OYO400s0000e0s0men Lmkg

m'looo;_-cooooooooou 1) ' Haximun hkb—off.'...-..u.u........,..;..7700
2 . cm.qoopoooocy-ooo.o.g’o.....'o.oo,-ono-'?
A3 dro‘f QNthcic.o.onao.cai-oo.-..o....."?m

#1 . Temperature . N . . B .
s 'mad’.ﬂgﬂo'-ocoooonn_co 1l Tl Sompressor ml’to,ool';acooao-o-¢‘-°.ﬁ'BO adr “ﬂpg
' - - 2§ T2 canpressor Wthtto.‘.o.-.o..u.... 2m7°° c
' ' 3 TB 1&!14. m'r 501'0!‘8 mineoeyo. 1100° C s
L) T4 tallpipe temperature :

s‘) ) mmv-obaoioonlmo. c
) K xmla‘tio.uooo +500% ¢

Do Disssaeubly Prooedures

le It tock about five hours from engine steppage to caupletad tear dom in thl

» disassexbly shop {called Shop #1l)o. One hour was spsnt for ¢ooling domn
period and Phase I of the teardown, Pour hours were utilised in Phase iny
of teardam, This four hows wes spent in Shop #la The following bresk-
down shows each phase of disssseably, : ; : .

Q‘ . 8ss Phase I

v
T

(1) : Discennest water brae L
(&) Check aligment §f sngine with ‘watérbrake,

(Notes This was ‘dene partioularly wid very.carefully with an
englne which Nad @lsessive vibratith) . - ,

~(2) Disoomneot all attachments uu_uﬁ uu‘

ALl eleotric connsotions - '
All threttls and control linkages from control room

. (3) Drain all residval oil and f'inl fron engins, close up all
.cpenings and drain plugs,

a) All measuring inetruments and their attachments
b). Tachometer B o :
0) "All oil lines

d) All fuel lines -

[}

4

(4) Iloosm all stend mounte md.-ntuoh'mrhud hoist mounts,

(5) Lift engine cut ef stand mounts by owerhead hoiss and rail,
Then move t0 a movable:stand dolly, : .

(6) Mave by‘dléur t0 disasserdbly ehop (Shop ﬂ) -l.nd set into engine
teardowmn frame there, S '

. PR THIS DOCUMEN T CONTAINS INFORMATION AF) ECTING THI NATIONAL DLFENSE GF THE UNITED STAYLS WiTHIN THE MEANING OF TH‘E EGPHONAGE ACT, B0 U. 5, €.
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be Phase 11
(1) Rmovq

(2) Remove

|

b
¢

;

(3)

(L)
(5)

Remove

Remove

(6)
(7)

Remove

. Aocess
"holdin

(8)

Remove

(2) %
.
(9) Remowe

Be Pre-Test punntng

]
Plot actual re

2¢ Durin
bresk

" om tolerances,

. AR INTELLIGENcsjiNEORMArldN RE

a) Third s
Second sta
First stap
Twm up on end with Humere

() Remove support stand

These are unbolted at the
guide vanes,

Ary reducticn goar' hous
§ 1t to outer compresso

ssotion

Separatars and guide vanes,

1, The new engine is
300 and 500 RPNta),

‘Were read an the nanome
Quantity oheak by

g these S~minute rwme, they
T™his was beocanss of the

close tolarances,

1/10 : CIA-RDP81-01030R0001 004300.01 -?
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tailpipo:
turbine

tage turbing first, then stator
ge turbine, then stator
e turbine, then stator

down

intake housing ( outer ring)
gear housing and redy

fuel regulator, aend a11 external acoessories

ing iz removed (this 1s by 8 polte

r ocasing)
comp

ressor ( complete), fram combustion chasber burner

Yo it to su
senb].y

fran inside the ann

b-qaao;bly for spu;‘.ting in half and dis.-

ular combustion chazber the a:l.rtlov}

at first turned over by an elsotrio zotor, (up to bew
1o oheok of} oiroulation, bearing
d failures, The bearings ave
thermal ooupling #ving an asourate heat
cosffinient of fristim, oddi

air

g this
ters,

oal readings,
flow in and quantity

againat theorsty

WaS also o1l
measuring quantity .

Ilow out,

would also Qccomplish the
compressor guide
ond
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ten days, and until all apparent defects were ironad out, The engine
would then be taken from the stand to disassemblys It would be returned

later for another motorsd run,

in oircuit)s The transformer installed in the

Gormany,

camplated wers acoomplished hers also, But in
Putation checke also,)

Feo Firing up the Bumers

changes, and later, c¢hanges in the fyel Jet nos
and the bast combination was rmd to bes
&¢ At LOO RPN's the {gmition plugs came o

perienced ( 700-800° measupred at ). Wnenever
Sonetimes temperaturas would go to 1000° ¢ and

3s Good starts were taken up to 3500 RPM's, The s

ternal material failure, This type of testing
tbout 2 to 3 months, They were also having dif
ooupling (Dwgs Noo 5 ), The waterbrake mountin
the engine were all mounted on separate stands,

plagueing the euccess of this series of tests,
period was inoluded in this 3500 RPN test,

3¢ The atarter motor was a D L] un type motor of & maximum amparsags of
under 300 amps, ( & 300 emp, oircuit breaker installed

was 6000 watts, Fifty cycle A.C, powsr was piped in from the city and was
changed to D.C, by & WARD-~LEONARD unit produced by the SIEMANS Coo., East

‘ Le At the complaetion of this 500 RPN, 5-minute running phase, the engine was
inoreased to higher RpM's (2800). This was done in steps and the timé
was increased to 15 minutes up to 30 minutes at various times, This phase
of running tock about 20 mare daya, The same type checks as previously

on the waterbrake and couplings, (The waterbrake was new and needed com-

1, At the completion of the 2800 RPN break in .tests and when all sesmad to
be well and ready the oambustion chambers were fired up, This was at 800
RPM's and with gasolins having about a 5% ofl addition, The fuel pressure
used for this start was supplied by a special electrio pump of 2 atu,
During these first runs, there was considerabls diffioulty in ignition,
It was thought that an improper mixture of fuel-air was the cause., There
followed, of course, changes in the ignition Plug types, fuel pressure

starte from 100 to 800 RPM's were tried, Various combinaticns were tried

be 4t 8001100 the fuel was turned on' into the burnsrs
24 ﬁuring the first series of start tests, “hot starta" were frequently ax-
T00-800° C they would nearly always shut the engine down and inspeot i1t,
for a shut down, later normal starts wers being mede at MO° C,
out and the engine left to 1dla an its om, All measurements were taken
* . here, These idling runs were sometimes up to an hour, and then again

Somatines only 10 minutes, When the engine was shit down again » sometimes
1t was taken to disassenbly and cheoked for turbdne, camprecsor and in-

diffioult to maintain and considerable inatability in proper aligmment was

50X1-HUM

cellar for thes test stand

addition, there ware checks

2le types, Then scue

the engine went peyond
this would always be cause

tarter motor was then out

extended over a pariod of

fioulty with the waterbraks

s the pendulum motor, and
The tolsrances wers too

The turbine break-in
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Ge Trial Runs

1. The next stage of testing was a gradual increase in RPM's. This was up
i to 6500 RPM's, Here they found that the tailpipe temperature rose
: sorrespondingly to the RPH's, but by too large of increments. At the
6500 RPN's they started experimenting with the hydraulically controlled
air bleed valves, These were ramotely controlled from control rocm., They
tried various settings to determine how many needed and how much to open,
and at what RPM's necessary to maintain a desired temperature,

2, The correct amount was done finally by a characteristie curve of the
comressor which predicted that at a setting of 6500 RPM!'s there would be
a compressor stall and a small vibration would take place within the
compreasor, This would result in a consequent rise in tallpipe tempera-

tures. | | this proved out in practice as was predicted in
theory, In addition, though, in practice it was noted that if the holes
closed too soon a stall also occurred, 50X1-HUM

3, They tried stopping up the air holes used for cooling the turbine in
engine #10L which was in preparation for Object W=022, The specific fuel
consumption dropped noticeably but the temperatures rose too rapidly.
They tried variocus systems here until they reached the compromise they
wanted, Engine #10l also was run at an overload condition for 50 hours;
small changes were always being made during consiruction on the "next to
be run" powsrplant, Later they all had mare power,

H, Plotting the Characteristic Curve

- 50X1-HUM
1. The next series of tests wers to plot a characteristic curve for engine,
Under 3500 RPM's it was difficult to maintain a constant and so the plot-
ting was done fram 3500 RPM's up, This was then considered 1dling,.

burners would stay 1lit back to 2000 RPN's, but then the tail~
pipe temperature starts to rise rapidly and shuddering would take place,
This was from a compressor stall, but it also would sometimes flame cut
hare without a stall. .

2, At each 200 RPM increments from idling to 7700 RPM (maximum}, the various
engineering groups took their respective readings to plot against their
theoratical curves, Thess tests were re-run, and each time, with in~
ereased loads, This continued until the engineering group considered
everything satisfactory, This testing period consumed about 2-1/2 to 3
months, During this tims, one porerplant was assembled with gear reduc-
tion housing and propellsr. The propeller pitch change was operated by &
panual hydraulic control, remotely from the control room, .

3, After a curve test on each engine produced, the engine is either selected
for flight tests or it is used for endwrance testing., When it is to be
flight tested, it receives an additional 5 hours run for an endurance testy
It is then pickled and shipped, During this curve testing phase, some
engines were purposely overloaded and over-run to determine scme of the
ultimate limits. Ultimate temperature-limits were also determined by

. cutting holes into turbine bucket roots and filling with various metals
of knowh melting temperature points, Sometimss holes were drillad in the
turbine whesl between the "X-mas Tree" bucket retainers, Then as the
temperatures wera increased these metals passed into a liquid state and

NOTE: THIS DOCUMENT CORTAING INFORMAYION At ECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THF ESPIONAGE ACT, 50U S C ~
31 AND 32, AS AMENUED 115 TRANSMISSION OR THE RCVELATION OF TS CONTENTS IN ANY MANNER TQ AN UNAUTHORIZED PERSOR (S PRONIBITED BY LAW.
IT MAY NQT BE REPRODUCED IN WHOLE OR IN PART. BY OTHER THAN UNITED STATES AIR FORCE AGENCIES, EXCEPT BY PCRMISSION OF THE DIRECTOR OF
INTELLIGENCE. USAF. . ‘
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Go Trial Runs
le . nest ctage of testing was a grac.: Tomwava in terse Lin was up
" to L50U '3, are they found Lhat uhe tallpipe temparature rose

sorresyondan (1 to the kPi's, but by too large of increments, At the
6500 RPM's they started experimenting with the hydraulicaliy controlled
alr bleed valves. These were remotely controlled from control room, They]
tried various settings to determine how many needed and how much to open,
and at what RPM's necessary to maintain a desired temperature.

2, The correct amount was done finally by a characteristie curve of the
comgressor which predicted that at a setting of 6500 RPM!'s there would bse
a compressor stall and a small vibration would take place within the
compressor, This would result in a consequent rise in tailpipe tempera—

tures. | | this proved out in practice as was pradicted in
theory. 7n addition, thoush, in practics it was noted that if the holes
closed too soon a stall also occurred, S0X1-HUM

3, They tried stopping up the air holes used for cooling the turbine in
engine #10h which was in preparation for Object W-022. The specific fuel
consumption dropped noticeably but the temperatures rose too rapidly.
They tried various systems hers until they reached the compromise they
wanted, Engine #104 also was run at an overload condition for 50 hours;
small changes ware always being made cduring constyuction on the "next to
be run" powsrplant, Later they all had mare power,

H. Plotting the Characteristic Curwve 50X1-HUM

1, The next series of tests wers to plet a characteristic curve for engine,
Under 3500 R™§'s 1t was difficult to malniain a constant and so the plot-
ting was done from 3500 RPM!s up. This was then considered idling.

burners would stay lit back to 2000 RPH's, but then the tail-

pipe temperature starts to rise rapidly and shuddering would take place.
This was from a compressor stall, but it also would sometimes flame out
heras without a stall.

2, At each 200 RPM increments from idling to 7700 RPN (maximum), tho variocus
enginearing groups took their respective readings tao plot against their
theoretical curves, These tests were re-run, and each time, with in-
creased loads, This continued until the engineering group considered
everything satisfactory., This testing peried consumed about 2-1/2 to 3
months., During this time, one pawerplant was assembled with gear reduc—~
tion housing and propeller. The propeller pitch change was operated by a
manual hydraulic control, remctely from the control room. i

%, After a curve test on each engine produced, the engine lis either selacted
for flight tests or it is used for endurance testing. When it is to be
flight tested, it receives an additional 5 hours run for an endurance tesY
It is then pickled and shipped, During this cwrve testing phade, some
uorings were purpusely owverlosdad and cvur-rim o datermine <nma ot the
ultimate 1imits, Ultimate temperature limitas wers also adetermined by
cutting holes into turbine bucket roots and filliny with various motals
of ¥nowh melting temperature points., Sometimes holes verve drillad in tha
turbine whael betwesan the "{-mas Tree" bucket retainers, Then as ths
temperatures were innreased these metals passed into a liquid state and
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resolidified in passing out the tail cone. They could tell this way how
much heat the turbine buckets had been subjected to, Sometimes turbine
buckets flew apart on these tests,

Le ourems “lotting Frooecdures .

a; Engines are inspected at disassembly and then sealed, This was in-
.spected by OTX inspectors.

b, All the following measuring instruments are calibrated: (Also in—
spected by OT% men)

(1) Manometers

{2) Prandtl tubes

(4) Tachometers

(L) Temperature indicating instruments
(5) Weights |

(6) Flow meters (See Sketch Nos 6)

c, The waterbrake was calibrated in 100 kg increments up to 850 kgs,
This was plotted for a characteristic curve against atmosphere condi-
tlons and was then used for a torque calibration curve (See Inclosure
Noo 18)0

d, The thrust jalibration curve is plotted on same chart by using a 2 o
1 ratio. This is done by the leverage arm moments and simply making
100 kgs read 200 kgs. (This was plotted to only L50 kgs but was made
to read 900 Wgs); Ses Inclosure Noe 128 and No. 10,

e, During enginé calibration on test stand for characteristic curve, no
engine readings are taken, Everything is plotted with the calibra~
tion curve of the wataerbrake stand, : :

f. The test stand operator goes up the scale according to the atmospheres
read and back down in the same manner as indicated on the pressure
gauge indicator ‘ 50X1-HUM

go Load mements of torque would ba taken from the calibration curve of
the waterbrake stand,

(1) Total range was from 300 kgs to 780 kgs at 7700 RPM's ( maximum)
(2) Increments were of 100 each ’
(3) Each new point on curve nad to be left 5 minutes to settle before

readings were taken,

he There were later five points selected on a curve from which to take
readings, This was for the series development engines, The four
settings other than idling were:

(1) 7000 RPM's % 50
(2) 7250 RPMis % 50
(3) 7400 RPM!s % 50
{I) 7700 RPM's % 50

NOTE "rirs Lt W1 AT CONTAING INFia 0% AFFECTING THL RATIONA, BETENST OF P UNITEL S1ATES ST Tk MEe
IAND T AG AMERDED 115 TRANSMIGIOR OR THL REVELATION OF 17S CONTRNTS IN ANY MANNL: T0 AN LINAL
|7 say AT BF MEPRODUCED IN WHOIE OR IN PART, BY OTHLH THAN HINITED STATES AIR FORCE AGRNCILS, EXCHPT wi
IRTELLIGESCE. USAE.
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resclidified in pasaing out the tail cone. They could %oll this way how
much heat the turbine buckets had been subjected to, Sometimes turbine
buckets flew apart on these tests,

e @ T trine o e pag

8, En.ines are inspected at disassembly and then sealed, ‘his was in-
-spacted by O™ inspectors,

- be All the following measuring instruments are calibrated: (Also in-
spected by OTX men) .

(1) Manometers
(2) Prandtl tubes
3) Tachomsters B

hg Temperatura indicating instruments
{s Weights ,

6) Flow meters (Ses Sketsh No, 6)

o, The waterbrake was calibrated in 100 kg increments up to 850 kgso
This was plotted for a characteristic surve against atmosphere condi-
tions ;nd was then used for a torque calibration curve (See Inclosure
NO. 15 o

de 'The thrust jalibration curve is plotted on same chart by using a 2 to
1 ratio, This is done by the leverage arm moments and simply making
100 kgs read 200 kgs, (This was plotted to only L50 kgs but was made
to read 300 legs), See Inclosure No. 18 and No, 10. :

6s During enginé calibration on test stand for characteristic curve, no
engine readings are taken, Everything is plotted with the calibra~
tion curve of the waterbrake stand, .

fa The test stand operator goes up the scale according to the atmoepherosl
read and back down in the same manner as indicated on the pressure
gauge indicator shomn in | | 50X1-HUM

8s Load moments of torque would be taken from the calibration curve of
the waterbrake atand,

(1) Total range was from 300 kgs to 780 kge at 7700 RPM!s (max imum)

(2) Increments wers of 100 each

(3) Each new point on curve had to be left § minutes to settle before
readings were taken,

he There were later five points selected on a curve from which to take
readings, This was for the series development engines, The four
settings other than idling were:

(1) 7000 RPM's % 50
(2) 7250 mRPM's ¢ S50
(3) 7uL00 RPU's t 50
(L) 7700 RPM's 2 50
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i. The ESHP was computed thus:

{1) ¥3- n = PS (Note: This is read from chart, Incl 1%8.,...10 atl =
700 kg.e (RPM) = PS = 5000)
(2) Then using same chart and multiplying each unit measured by a
factor of 2 (5 ath = 500 kg 0.91 = 455 PS)
(3} Then totaled: (5000 + 1555 = 5455 PS = ESHP)

Je PS was called N also and is referred to in formula: P* 21'6(') 77'75"
4

The unknown propeller moment (Per) is replaced by the known moment of
torque of weights placed on arm (G*1), S0 = N = G+ 1+ Zoned but
' « 75
since 2'«‘-/'."0 =75 is a tonstant or; N=G+Y+n or 1 . In this casd
716
the level arm is made the same as the constant: N (in PS) = G 0,716 nf
Ti6

where "G0" 1s read on manometer and 0,716 is in meters because PS is in
kg me Then: N = Gene0,001 «Kge ne 0,001, "G" can alsq be taken

from the calibration curve by reading the pressurs gauge on the water—
brake stand in atl and converting to kilograms. " 50X1-HUM

(Note: PS = ,9863 hp, The use of 0.91 as a constant was arrivad at
by the desisn group but was dependent on the test stand desipgn,

k. At various times instruments were re-checked and re-calibrated and at
the end of each calibration run the measuring instruments were always
re-checked and re-calibrated, Some of this work was done at nearby
Universities under the supervision of OTK,

I. Endurance Tests

le All endurance tests were run with propellers, with the axception of a few
that were to be run with overloading conditions, These tests were run
(minus propellers) on the waterbraks test stand with a controlled amount
of overloading, The endurance tests were the same in principle as the
003C in that there were similar t{ges of inspections prior to running and
the five-hour phases wers run in the same manner, However, in the A-022,
all phases were worked out in more detail and closer tolerances were heldg
And V{g:cl)lg the Officlal State Test of the 003C was only 50 hours, the A-023
was ours,

2. After S hours of testin; {Phase I) the prop gitch and feathering was
tested. In peneral, taere were more extsrnal loads put on this engine
than on the 003C, such as generators, compressor, hydraulic pum loads,
etc. Thera was also an air bleed from the com ressor section that was
used for cabin pressurization. During each 5 hour stage of testing, this
air was analyzed for its gaseous contents, The greatest difference in thg
A-022 endurance tests was that no output was measured on the propeller
stand, These newly constructed test stands for props were arected
differently and a groove was cut into the flooring wide encuzh for the
blade tips to pass, The blade tips passed below the horizonfal level
of the flooring,

NOTE, PH" DOCT-My % T Qs A Y0 o MAT'ONAF ECTING THE NATIONAL DEFENSE OF THE UNITED STALLS Wi T+ N THL MEANING OF TH! ESPIONAGEL AC1, 501} § € —
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Js Endurance Start Tests

1, Startinz was considered completely autematic, The starting motor utilized
was the TS-1 also known in the project listings as "Qbjeot CM.

2, There were start tests to test the endurance of the TS-1, The first phase
consisted of 150 starts, whioh later was considered a standard, There was
one special test that ran to 200 starts, During these tests they would
sometimes let the engine set until cooled down to the winter!s temperatures
to simulate settins over night, Then re-starting was accomplished, These
tests took weeks %o rung

3, In cold weather tests kerosene was mixed with oil at various percents to
determine how much dilution was necessary in utilizing the T5-1 for start~
ing, This was done at -30° C to -L0° C temperatures, and up to 75% kero-
sene was tried, All regulators and accessories using oil were diluted
with kerosene in the same manner in order %o insure fluid conditions and
not have failures o“ an important regulator control due to congealing of
the o0il,

lia The starting procedures were as follows:

a, An electric motor was started by a switch in the control room., This
started the TS-1 gas turbine starter engine which then accelerated to
maximmm RPM¥, Startiny igniter plugs were also in this circuit.

be The maximum RPM's acceleration is timed, and when reached, an electric
timer relay shoots an oll pressure that hydraulically couples the
TS-1 to the engine for starting torque rotation,

ce At LOO-500 RPM's the "stop-start" sensitizer sends an impulse to the
isniter relay which in turn starts the igniter plugs.

do At 800 RPMts the operator in the control reom starts handling the
throttle to keep fuel pressurc correct and thus tailpipe temperatures
within limits,

e, When the powerplant has reached 2000 RPM's, the "stop-start" sensitizef
actuates an oil pressure that ties into the accessory section idler
gears, and thus hydraulically disengages the TS-1.

fo At the same time the TS-1 is disengaged, ‘an oll hydraulic impulse is
sent to a relay that turns off the fuel and thus shuts down the TS~1,
The turboprop engine is then accelerating on its owne

gs Also, at 2000 RPM's a starting sequence light in the c¢ontrol room
that is tied into the TS-1 relay circuit would go "out",

ho A gecond light tied into the sensitizer relay circuit would go out
also,

i, Then the operator would be free to increase the RPM's by the throttle
control to 3500 which was considered idling,e
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Ko Ieing Tests
1. Durin- the avperimental an? andurance *ests, much icing occlirred and
various experi—menis were made in an atiemu” ‘o eliminate icinz, Some of
these incl.ded:

a, A collsctor ring manifold was installed around the leading edge of
the intake, T.ig had numerous small spray holes., Water was pumped
through thils rmanifold anc consequently sucked into the intake, This
was to see the effects of icinge It was in October and in slightly
below freezing temparatures, However, nothing happened and no icing
developed,

b, Later icing developed from natural effects. For this they ran tests
on selected days. These tests were performed by installing a spray
ring using an aleohol-glycerin mixture, This was also a failure and
ice formed on the intake bracing struts anyway, 50X1-HUM

¢, Later they tried some sort of salve from fats. |

it was yellow in color. This, too, was a failure

in preventing ice formation, The i would break off in large chunks
damaging rotor blades and causing shut dowm,

2 |
‘.Lg:mg conirol was not accompiished on the test stands,

" Lo Propeller Tests

1. With tha A-022 on the prop test stand there were special tests also, The
same first five-hour {Phase I) tests were also used to 'wear-in" the re-
duction gears, During the experimental phase of testinj;, there wers
different typss of blades tested, For same of these tests there wera
thermodynamic instruments set at different planes on the blades, This was
accomplished by cutting channels into the solid aluminum blades, These
channels were then filled with a plastic substance with thermo-elsments
running between the plastic and aluminum., (n later blades (which were
wider) there was a collector ring at the tip of each blade for all these
thermal elements and then this was funneled up the back to a master
distributing ring, (Note: l:|probably meant strain gauges). 50X1-HUM

50X1-HUM

2o The first tests with the propellers were for testing the synchronizing of
the fuel regulators and propeller jovernor. The regulat s and governors
were pre-sat and pre-inspected on a test bench for the proper amount of
fuel flow, This fuel flow was known on charts and adjustments were made
to correspond, The governor and regulator, of cowrse, were pre-tested
and adjusted on separate test stands, The final fine adjustment was made
together on a "mock-up" test stand with propeller,

3 The RPM control was depenéent upon two things:

8. The RPM's at that instant, and/or their own inclinatiecn to change due
to changes in air densities,

b. The fual regulator at the same instant, and at what power setting
it is set for,
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the propeller povernor and fuel repulator systau-nl:|
are as follows; .
-+
a. The regulator was dependent upon tailpipe taemperature and pressure
changes in compressor,

50X1-HLIM
' 50X1-HUM
{Wote: | | the fuel re nulator veing
e tisd into the circuit of the tailpipe temperaturs ( 1)
2&; [ Jfor about six months on the later A-022 this was done, It was
Zic” not continued however. The prineiple of operation was: a single

plece of metal as hwated, changzed in electrical rasistance (phmeY .
This allowed an electrical impulse to move a piston in an oi90X1-HUM
hydraulic system linked by a single line to another piston. This
secondary piston, which was within the fuel reculator, was in turn
artivated and resulated fuel flow, Source knows nothing of insids
of “ael rogulator (4TA).

(Later, there was in instrument called "Temperature “easuring Instru-
ment", which was on the right side of all entines, This instrument
had a metal covered shielded cable leadin- to the regulator (KTA)
and having a male plus, The cable was about 1 cm in diameter and
carried electrical wiring, There were always elsctric wiring leads
coming from Tl and T2, but only for & months at 6,

(A pressura line also led to the (KTA) from behind the last ({ Ljth)
stage of the compressr,)

rF
b, The propeller regulator was tied directly to the fuel regulator by
an oil pressure line, Its operation was dependent on an oil pressure
impulse from the fuel regulator, This pressure was at 20-25 atu
maximum,

¢s The governor itself incorporated a booster pump within itself that
operated the blade pitch angle changes, This was from the simal of
the fuel rezulator pressures, (20-25) atii, There were three pumps in
all for the propeller pitch change:

(1) The normal pitch angle pump {explained above)
(2) A separats system pump for the reverse pitch control
(3) A separate system pump for feathering,

d¢o The only control of the RPM's was throurh the fuel reqlator itself,
When the throttle is advanced, the pitch an;le is flattensd out to
increased RPM's by an impulse sent from the regulator,

es The fly weights within the gfwernor itself, and which operates the
piteh angle change also, then have only two functions:

(1) To maintain a constant RPM¥'s in various densitiss

(2) Prohibit an over speed condition during maximum RPM's and in-
flight pitch changes and during engine acceleration,
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M, Miscallaneous
1. ™ashameter Sratems Maad:

a. At first the tachonmeter was diractly connacted to the enzine by a
driveshaft that operated a set of contact polnts which opened and

closed. A 2LV D.C. current was fad into this countar and by a return
1ine passed thronsh a 4unction box that also utilized a 220V A.C.
power fed into it from the city. This junction hox also contained a
counter and a stop watch, To read the RPM's, a button is pushed and
the counter window is zero'd. Then when the button is released the
counter system runs for exactlv one minute. The number of times the
circuit breaker !s actuated is recorded thus eiving RPM'S.

Ynte: A curve for this apparatus also had to ba calibrated for the
calibrasion and 0fficial State Tests to compensata for pulss changes
in the city's H-cycle AC current).

%, Later an aircraft type tachomater system was used, This system in-
corporated two separate aircraft type tachometers.

(Hote: A curve plot was also made to check tha aceuracy of these
tachometsrs during calibration and official state tests. A hand
strobe-1ight system was alse used for counting the RPM'S) .

» 2, Turbine Failures:

a. In the testing of the A-022 and AF-~2 there was one failure where the
wheel came off, (AF-2 was a version of the A-022 before 100 Seriles
and only one was built., It failed at turbine).

b. There were about two other failures: one whers two stages of turbines
flaw off and one where a single stage disentigrated.

¢, Many times blade failures occurred and blades flew off. Most of these
failures wers whare the bladez brokae off at the roots.

3, Combustion chambers up to engine #18 did not jncorporate the short combus-
tion chamhers, Engine #25 did but these Wwere only for special tests and
were not continued in production. Yo short burner engines were flight
tested, -

h. Graphite seal rings came into produciion ennines only after engines in the
100 saries. Thess were flight tested and andurance tests were run on
stands.

5. Envine 41l was first to go to flight tasting. About 6 to B total of these
saries went to flight testing,

4, Some of the Test Stand Control readings that Source could remenmber are
1listed below:

a. Qu = 2300-2400 m m kerosene
b. Pl, P3{(s) = 110-120 m m mercury

c. P2(s) = 5.8-6.0 ati -

e el CHLNBRIETNAL L4 e T BTy AT AR LreE WML ANING b D APEONAGE ACT, 91U B G -
M i ThE REYLUATION ©1 s CONTETC A A 10 AN QHALTHUSZE L PERIDN (5 PROIIBIER BY LAW.
OLE 1IN PART, By OfhiR Tre2N 1 NITED ATATUS ALH FORCL AGENCIES. CXCUPT BY PERMISIGHO) THE (MRECTOROF

e R E T

(f"l.\“:S'.nr.n‘o;\v PRI R IO L St g ) & M ST W1\

LT 1{ St}

D U ) - e
_Declassified in Part - Sanitized Copy Approved for Release 2014/01/10 : CIA-RDP81-01030R000100430001-2



Declassified in Part - Sanitized Coi'oy'Approved for Release 2014/01/10 : CIA-RDP81-01030R000100430001-2

“F V‘,’,“M._ﬂ?-—'PARTil‘:' S SE@EET N . . |
o " AR INTELLIGENCE INFORMATION REPORT
50X1-HUM
Lo 38 o S1. . PRGLY

do P2(—) = 5.7 = 59 ath

e, Pt(+) = 307 m mercwry

f. P8(=) = 1200 rmm kerosene
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1, Object "-022 was a pawerplant made up of two A-022's | |
I—J:Land coupled together by a raduction gear housing, In the M-022
configuration two A-022 engines were coupled to a dual L-blade contr50X{1-HUM
rotating propeller | |a combination of planetary and
spur gears (Planetangetriebe und Strinvardergetrisba). 50%1-HUM

2, TFor (bject ¥~022 a nowor test stand was bHuilt, This was also used for
Official State Tests, It was 10m x 10m inside dimensions. The M=022 never
underwent the Official State Tests but the stand was later used for Object
"g", There were mora test stands for the M-022 built at Zaved II, Thase
were shipped out disassembled along with a full set of drawings for each
stand, There were also threes stands left there at Zavod II for testing
Object "H" and later all of these stands were re-huilt into "Object X"
test stands,

50X1-HUM
3, | | the Object M~022 engine had been flight tested
somewhera near MOSCOA, A Wr. LEBIDEFE (a Soviet technician with Group #8)
went with some propeller reduction gears one day for exchange on an alr-
craft| | at one’
airfield near MOSCOW, | Bn aircraft had crashed
near MOSCOW with_ an Object ™W™ powerplant,
the reason for the crash was some fault with the mountings, and ik-~+
the angine had torn itself out of the mounts. | 5OX1'HUM

N N R

\ \ there was much talk of a Special Commission from
the Ministry for Air, They did visit Zaved II and came only to check the
dampers and suspension mounting of the engine test stands on Object ¥-022,
As this happened the OTK men had to rush argund the plant and stamp pre-
inspection dates on all parts making up the suspension units. 50X1-HUM

- Lo The air compressor that was run from the ¥-022 was called the "AK-75",
B, Dimensions

LS 50X1-HUM

1. | | Personnel
here ware all Russian technicians,i7 ==~ | the spur gears wers

about 120 mm in thickness with a diameter of about 00 mm, Then the plane-

tary gears that rotated about the spur gear had the same thickness but were

about 150 mm in diameter, The gear teeth were stralght. (Howewsr, angle
teeth gears ware tried also but not for long,)

- 50X1-HUM
2, [ Jcould not give any information about gear reduction but gave a hazy

version of the propeller diameter. This was about 6.8 meters. The prop

rotation was ‘about 900-1008 RPM's, 50X1-HUM
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C. Propeller

1, Both engines wers right hand rotation and the rear propeller was also rieht

: hand rotation, The contra-rotating arrangencnt was accomplished by a950X1-HUM
:q;;t hollow shaft., One poserplant was to one propeller and the second was -
to the othere

2., On earlier mounting systems although when one enginc would be partly or
fully shut down that engine would not be disengagzed but no longer would be
engaged and other enrine swung both props

50X1-HUM

%, The propeller was eight blade conira-rotatiny with the Tirsti group having
rounded tips and a slight taper from ithe shank toward the tip. These were
later cut off to square tips, Then newer blades came with square tips.
These were very wide blades and these props were later used on Object "K".

lis Thers was one »overnocr mounted on each engine for each propellero, The
fuel regulater for each engine was connected to the governor for that
propeller and operated the blade pitch angle booster pump within that
sovernor. There was also an equalizing line connecting both lines from
regulator to jOvVernor. This was tied in to each pulse line to the governon
at the governor inlet, Alongside the fuel regulator was a control box
that had a mechanical linkage to the regulator. An oil hydraulic line ran
from this bax to the governor in parallel to the line from the fuel regu—
lator.

(Note: Here there were two lines coming into each governor but only the
1ines froam the regulator had an equalizing line.) 50X1-HUM

5. The small differences in RPM!s that would arise in each engine would be
compensatad for in the propeller pitch angle change by this equalizing
line and the separate control box. The box was know ectric pulse
producing control and operated from a 2Ly current,
\ |if the propeller governor lines were criss-crossed] |
| not too much effact was noticeable.
1_[there were some amall differences but mostly in the test readings.
Although the enyines ran almost the same, the manomater readings in the
control room vere all off, 50X1-HUM

6. The feathering was a separate system. A single pump was mountad on each
engine, one for each individual propeller, Later on there was a _single
pump designed and built to feather both sections of the propeller, This
was mounted independent of the engines and operated by an electric motor
driven hydraulic pump, A separate tank was incorporated in parallel to
the oil system, This was so that the feathering pump would not be putting
too much drain on the normal oil system. ’

"De Testing

1, Testing of Object ¥~022 was much the same as the Object A-022, In the
#-022 the fuel regulators were coupled by mechanical linkage to a single
throttle. A single oil circulation and cooling system serviced both en—
gines, The starting sequence was synchraonized by a switch in the control

NOTE: THIS DOCUMENT CONLAINS {NFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, 50 U. 5.C—
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room, There were two buttons but the operator could not operate either
button individually, When the operator pushed the two buttons both en=
gines started simultaneously,

2. The 022 was run at full power oa the propeller test stands but not on
the waterbrake stand. The existing stand and waterbrake had insufficient
capacity. (The three disc brake see Dz, R0, 5 ),

3. HeP. was computed by addinz the output curves of two A-022's and miltiply-
ing the results by the year loss factor. (This was a constant worked out
by the gear design croup, | 50X1-HUM

ho The pear box coupling tests were in summer 1921 and until fall 1952, 1In
September 1952 the first 100 Lour tests were completed, There were four
failures in spring throuzh sumner 1952, They were:

a, The first failure was due to the teeth strippiny out and distorting
the casing. This happened in winter of 1951 and 1952,

b. The second failure was the same as the fir;.st except the casing wasn't
distorted. (Winter 1352, 1952),

¢, The third failure, the gears became too hot from insufficient lubrica—
tion and burned out all the bearings.

d, The fourth was a small failure. One bea'ring burned put due to lack
of lubrication caused from sludge stopping up the oil discharge jet.

wn
s

Various types of gear teeth were tried, straight and angular mostly. In
spring 1953 straight testh were finally selected and used from then on,

6 There was one more test failure about the fall of 1952 on a 100 hour- test
(Officlal State Tests) with dignitaries present, This was also dus to &
bsaring failure, A Russian enzineer had redesigned the gear housing with
different materiels and used a new type of bearing, He had 1t entered on
the 100 hour test above the protest of the “erman project engineer, It
failed at 20 hours and they went back to the Germah design, ) '
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XI, OBJECT K

A. General

1, Object "™K" was a further development of the A-022 seriss poverplant, In
general it was of similar construction and in outward appearance there
was a creat likeness., Tnslde, of coursas, the enpine was not the same with
the greatest noticeable differenze being a 5-stage turbine, It was
larger in overall dimensions an¢ was said to davelop more HP than Object
=022, | |1f Object "K* had more than the L-staces of
compression as in the A-022. S0X1-HUM

2, In renaral, the en:ina was lon-ver and wider. “hief of the design section
(fection “®} for the test stand an? waterbrake for Chbject "K" was
"RIEBFR, but Source sai< thai he thought the real desimer was HEBER,
Johannes, Dipl, Enuineer,

Bs Production

“le At first, in the sprin; of 1952 (Arril-May), Object "KM was only a proto—
t7pa.  There was not many personnel assigned to this project. About 3
months later, ¥2 and K3 were completely assembled and brought to the test
stands for running components and blade chacks., This was in the same
genaral manner as the A-022, Then in December 1352 the first "K" was
fired up and run, This was with much dif{ficulty as it was a cold winter
(a2 low as -50° C) and the waterbrake stand froze up twice, delaying the
testinz, (In the opinion of the reporting officer, —=50° C is extremely

-

low temperature to be running tests and w i utdoors, It is,
therefore, believed that the =50° ¢ was a random guess
and could easily have been closer to ~30° C or ~L0° Q). 50X1-HUM

50X1-HUM
2, The number of personnel working on this project had increased substan-

tially by fall of 1952, but the enrine had not still been put into pro-
duction, \ 9ix or seven engines
had been %@s¥ tun, The project as a whole was showing success and

ObJect 4-022 was beine shelved more and more in favor of the Objeoéo“x‘i"_HUM
In July they w ng[ |experimental aseries piuve
Objeet "K' at Zavod IT, they are now, in Jan-Feb 195,

producing about 2 on 3 a month with a steady gradual increase, Production
of course, will be affected by Object "D" which will be covered later in
this report, 50X1-HUM

Cs Congtruction

TYP®cseceersearesassaaess Turboprop enpine with ll-stage axial flow compressory
’ with single annular combustion chamber and a S-sta
turbine,

| 4

Compressor...ccessssssas.. ll-stage axtal flow similar to the A-022 in construd
tion, This consisted of two welded stesel plates
comprising the two half sections., Steel stators
were attached to the ocuter casing by the use of a
steel (square "U") shaped rinz, This was at both
ends of the stators making up an inner and outer
ring. The stator blades wers welded alternately to
each ring, (See ‘ketch No, 10), One blade to the

NOTL; THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, S0 U. 5, C.~
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. Compressor...... outer, and one blade to the inner ring. The end that was no‘o‘
(Cont!d) welded fit into shaped :quide slots made into each ring., The

twe, halves of +he compressor are held together by a welded
niv gttachment and usins a 3mm aluminum spacer. The two "L"
attachments. are bolted together, (5ee Sketch Noe 10). VWhere
thz two halves are joilnel, and at the point of the channel
attachment, both ends of the stator blades are walded to
@ach "U" ria-. At each end of the wi" rinz also two lock
pins ara attached, Trese lock pins pass throuzh the casing
and serve two purposes:

. To uravent r.tating pf the "yt rins and thus the stator
wiades within the compressor.

2. To sarve as an additional support for clamping the iwo
sections ‘ngether by the "L" channels,

The stator blades are complately milled from solid stock as
wac done in the fabrication of the 4-022, The rotor blades
are press forged and machined to a hishly polished finish,
They were copper plated at the base and were pressed into a
machined "inverted T" slot retainer in the compressor drive-
shaft rotor disc. This is similar to the turbine with the
exception that it was not the X-Mas Tree designed retainer -
groove {3es “ketch He, 10 ).

Tuese compressor drive shaft rotor dises are machined so thay
evervy other one has a spacer ring integral with disc and with
a cross—seciional "L" flange at one end to act as a spacer
and utilizinz the "L* flange to allow for bolt holes. "See.
both Skateh No. 10 and Dm, Noo 1l Yo The compressor drive—
shaft rotor disc not havine the spacer ring was wadged to
the rotor shaft at the last stage.. The disc with the "L"
flanged space ring was bolted by the flange end of the
spacer ring to the disc that is wedged to the shaft 1tself,
In this manuner the spacinz for the stator blades was main-
tained., '

Compressor

ALr YentS...... There were four rows, of four each, compressor vents built
into the compressor section similar to the 022, These wereﬁ
arranged in two rows on-top and to the bottom and-gath row
bein: about U5° to the X and Y axis, (See both Sketch Ko.7
and Wz, No. 1 ). These were oval in shape and operated hy-
draulically, At first these were operated by remote hy-
drailic sontrol from the control room to determine how many
neered in des:i :n, and how wide and at what RPM's to open
them, The operating oil pressure came “rom the oil system at
3 to L4 atW., This controlling pressure operates a valve
within the booster pump which in turn s.pplles pressure (12
to 15 atli'z) senouih to overcome sprini: tension, Thus,
operating the valves, T™he booster pump has two sets of pump
pressure =ears: (Sea Sketch No. 7).
1. A hish pressure low capacity (12-15 atl) pump
2. A low pressure pump (3L atl).
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The low pressure pump had a spring controlled valve allowing
pressure at 6500 RPMIs to bleed by which in turn opens a
valve to the hizh pressure pump, As this valve is opened,
the pressure is bled off from the hizh pressure pumpe Thus
allowing the return sprinys to close the valves, Yollowing
is & listinz of valve operation comensurate to RPMIS,

Engine Speed Valve Action
1. Stopped.......ouyvunn... .. teveessess. Closed
2, Starting (at 200 REM!S ) ieeevnnnnn... Opening Action
3. Idling {3500 RPMIS)euuninnnnnnnn,. . en

L, 6500 RPM's and above ceteriiiiiiese.. Closed
S. Below 6500-retarding at 6L50 ........ Open

The first stage of stator blades (or inlst guide vanes) was
adjustable, These blades were movable to different pre~-set
positions, The intake housin~ was of a cast aluminum alley,

A small change in desien was inco orated after the third
omploted anitno, [ oovereiedalien the et |
Combustion

Chamber,,,,.... Singular annular combustion chamber with 12 partially
Separated sections, Straight through flow with turbulence
7uide fins at sbout the nidway point dowhstream, It was of
stainless steel construction and had 12 fuel 'Spray nozzles
having "™ conngctions and two fuel lines running from a

. 8ingle ring manifeld, The two separate Jets were the "Nene"
type Jet nazzles which were used only for starting had a
Separate fuel manifold, The other 12 were joviet desizned
and were used for running, There were no suide vanés be-
tween the last stage of compression and the combustion
chamber, .

Turbine......., 5-atage axizl flow of fabricated stainless steel and carbon
type spacer seal shroud rinz similar in construction to g-022)

Exhaust ’

Moz2ls,....... Fixed area type with steel outer casing and fixed inner core

Propeller..... Gear reduction—housing was of cast aluminum alloy, 50X1-HUM
{Note: no evidence of forgings anywhere on A-0z2

or Objeet "gKn, oaar housing was similar but larger than the
A-022, The early propellers were the ones used on the later
"M, (6.8 meters dia.) Propeller RPMis about 1000,)

There were /; or 5 different types of propaller blades used
but the second most simificant type had Square tips, was
wider, and with g sliemer chord profile, This propeller was
painted a dark green with a yellow stripe about 2/3 tomard
the tip, This propaller arrived with an OTX stamp of inspec-
tion and appeared to have been series produced,
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Propsller .

Starting
system.o-‘oa'-c

Center of
Gravitysceecees

(cont'd).ssss... Dimensions are estimated as follows:

PAGE L5 of 51 FAGES

ly Width. . ooveveenera. 380mm

2: niamemraoocoooonooo 608 meters

3¢ T¥PRo.veeerieisnrase. %-blade contra-rotating solid alum-
inum with screw in type retainer in hub.and indi~
vidual pistons for each blade,

The first props had thermal units installed with the collecto#

ring at the tips, These propellers were believed to have
been delivered from MOSCOW and had Soviet specifications and

instructions with them, | des igner
IEUTHOLD might have worked on it, | a newer
type propeller was coming for this powerplant but navar aaw

it, 50X1-HUM

The old T5-1 starter that was eventually used on this power—
plant was known as (bject "C", This system was only used on
the propeller installation stand, It was first believed that
this would be insufficient for starts on Object "K" and 600
PS would be needed, It was decided that a torque moment
test was necessary to find exact requirements,

An electric pendulun type moter was coupled to the powerplant]
and the resistance to starting was measured (torque requirad)
In these tests it was discovered that the early theory of thel
inability of the mew TS-1 requirements for starting Object
"K" was in error, (Later computations showed that anly 200
PS was needed and a design was started for a 200 PS type TS~
Designation unknown), Ths torque resistance momentz scale
as measured by the pendulum motor fell within thse limits of
the new TS-1 design, They then tried the old T5-1 for ex—
perimonts while they were working on the new TS-1 design and
found it worked anyway, The old TS-1 developad &5 PS.

L4

9

The first starts for the TS~1 on the "X" powerplant surprised
the teost stand engineers and it later became the standard ac—
cassory, | | they were running endurance

start tasts on the TS-1 for Object "K", 50X1-HUM

ROW (P) was located near the burner inlets behind the last
stage of compression, This is where the main hook for hoist~
ing the engine was located, At first they lifted the engine
by rope tied around gear housing and the turbine section,
But later these points were used only as a help in dalance,
The main hook supported over #0% of the complete load. The
overhead crane desimned to swing the engine had a load limit
of 3000 kg,
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0il System...... Dry sump type with separated tank and cooling., One large
‘scavenger pump with drain lines leading to drain pans under
each bearing spray nozzle, The oil lines for the pressure
part of the system was ahout 2mm larger in diameter than
those used on Cbject A-022,

1. Pump pressure,...(5 ati) .
2, Pump capacity....2680/kg/hr/ max at 8250 RP\'s

Puel System ,,.. Single manifold with double lines leading into an "inverted
T inlet to spray nozzle, Thers was an auxiliary manifold
with single line inlets to "Neme" type spray nozzles for
starting, This utilized a separate pump and fuel for starta,

Fuel used was kerosens but starts were with gasoline, With
Opject "K" various mixtures were tried using various amounts
of gasoline added but nothing was concluded when Source leftd

Tuel consumption checks were better than that of the "M
project, However, since "K" had not been run to full power,
exact scales could not be set up and comparisons with "
could not be concluded, Fuel consumption was sald to be
215 gr/pS/hr. 50X1-HliJM

Do Dimensions and Specifications

Diametor........ About 150~200mm larger than A.022 (Est, 1100 to 1150mm)

Lengthecosseoess ADOUL 5000 to 5200mm (about 500mm longer than A-022)

177 Weight . A

w/o Propeller... 2L00-2800 kg (about 1.6 or 1,7 of the A-022 or about LOO kgs
) less than twice) .

Frontal Areac... Unknom

oil
Consumptiono.... More than that of the A-022

Fuel Grade...... Kerosena (gasoline for starting)

Fuel

Cons umption, ,...2680 kg/hr at 8250 RPM's
2570 kg/hr at 800C RPMts
2150 kg/hr at 7850 RPM's

RPMIBoeccesssss Moximum 8250 )
Rated £000 } (All RPM'a t S0 tolerance)
Cruiss 7850 )
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Ratingsceassso 8000~9000 P.S. at 8250 RPM with spsc, fuel consumption 250
grams/hr/P .S, 50%1-HUM

{Noter This was the starting figure achieved |
at Zavod II and no curve charts had been accomplished, These
figures were battored at a later time), :

Residual...es 500550 kgs (100~150 kgs mere than A-022)

thrust,
atatie
" . 80 att, .
Fuel Pressure, 80 attt . 50X1-HUM
(Note: | |at Zaved IT Objeot "K®

had been run only to 8000-9000 P,S. It was said, however,
engine could develop 13,000 P,S.)

E' Test stma
P 50X1-HUM

le | | the aonstruo-
tion of the new single whesl waterbrake (Ses Dwg, Noe L ) stand that was
designed to absorb 12,000 to 14,000 PS, The S0-hour and 100-hour

endurance tests had been completed on cne engine| | Up to
10,000 PS had been achieved in these tests, but the full power run had
not been acoomplished as of July 1953, 50X1-HUM

2. Stande #3 and §#l were converted to testing the "K", 1In summer 1953, the
first one of the newer test stands was -complated, In July 1953 six
Objeot "K" engines had been tested and there were others still being run
on the test stands, Some of the German enginesrs were still working there
in November 1953, | lthe Soviets could take over from there,

Objset "K" would bs the main project at 2avod II for the
immediate future, Object M-022 was being put aside in favor of some
spacial "K" tests, S0X1-HUM =

. S0X1-HUM
3¢ In April and May 1953 the "K" was sndurence tested to 25 hours with pro-
peller and full load, This was run to 5500 RPM, [ |all current

planning was being worked arcund Ohject "K" including the newer water—

breks stands, Four propeller test stands were camplated in July 1953.

Woark was progressing at the h?hest poszible spesd to bring this engine
development up to the Official 3tate Tests and F ght Testing standards,
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111, OBJECT "D" S0X1-HUM -

1. objest "M"e
esting was belng accomplished and no "D" engines had been "fired
up" for runs. The main testing was on the compressor test stand and each
compression stage was being tested individually as all previous type engines
had been, The comprassor tests were manned entirely by the ‘oviets and 5ox1-HUM
\ |the blade tips had been run through the speed of
sound, The Soviet personnel and management here was not so unique, however,
they were doing this throughout Zaved II. The Germans here didn't desire to
work on the projects as this might impair theirschances for an early return
<0 thelr homeland,

2, | |one "I powerplant assembled and that it 50X1-HUM

looked 1ike the Object "K'. Hut the compressor ;uide vanes and blades were ‘
of a different design and this was called a "high altitude
engine", The intake guide vanes had a slightly different angle and . 50X1-HUM

811z tly larger diameter. About 409 to B5 { of the angine troubles during
tasts on-both the "¥" and the "N" were in the compressor section and were
mostly due to-the graphite seal rings.

3, Some of the people who were supposed to have worked on'iand accomplished some
of the calculating on blade dasisn were: DETVIARDT, Dr. SCHRCEDER, SCHUELER,
and SABLINSKY, The inlet zuide vanes wera mechanically movabls at this

‘- phase of testing and were used mostly during starting tests. ’
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A. Standardizing ' S 0X1-HUM

1. The hose connectians of the CO3C production series| |
were of American design with measurements in the Enslish inches system,
Later on thas 4-022 they were of Auerican design similar to the 003C
but were in millimeter measurements. These had | \ 50X1
BRIOGGS CONICAL type of threads,

2, B?fore 1951.t:o 1952 t.;; size ard "t_yp:;;a;i_args ware a design' mixture
of ¢

a, American
be German
¢o Russian

Tnen in early 1352 they started standardizing, Connections to the
fuel manifold wers of American ring clamp type, Threads to the pro-
peller featherins pump were of Amerisan design. This was true with
the fuel and hydraulic pwnp also, The air compressor was of American

designe 50X1—HliJM

L, About the beginning of 1952 they started using HOR¥ sheets. This was
part of an overall Quality Control System. Also, in 1352 a second
scrapping of old engines took places This was also for the recovery
of metals, {Sees Cbject "0Ol2", Censral, Para 1). | |

| NORM sheets here were American instruction sheeis
simply translated into Russian, 50X1-HUM
I

Ba By-Products 50X1-HUM

1, | |sugar tongs | '

had been manufactured at 7avod II and had bee15.0X1'HUM
made from scrap metal, They had been packed at the plant for shipment
\ They had had their nickel plating at iy 1m
plant also, Five or six men at the plant had been working steady Gu
this projsct. The Soviets told them that every plant had to produce
something from scrap for the civilian economy. This type of production
was planned from the Hinistries, but at the same time, it was earning
extra revenue for the plant,

2. Another by-product was a gasolina measuring device that was in the shape
of a pistol and was used in conjunction as z refueling nozzle. {See
Sketch Noe 2 ) This was connected to about a 60-70mm hose. This was

-
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used as & guick fueling nozzle, This was being manufactured in 1950
and through 1952, It was made of cast aluminum. It measured fuel flow
against time (M/3), and read fusl flow in ltrs/hr.

C. Test Stand’

l, Mercury manometers were also a large problem. Tubes were frequently
breaking with a result of mercury fumes spreading throughout the test
rooms. Workers were becoming effscted with mercury peisoning. When
the medical inspectors visitad Zavod II they condemned this area (Test
Stands 1, 2, 3 and L), This caused the nswer stands to be built
quicker, The old stands were shut down for a short period during this

- condemning cycle,

2. Once thare were same tailpipe extensions brought into Zaved II, These
were designed for aircraft installation and were manufactured by an air-
frame company. See Sketch Mo, G. It was made of metal with an asbestos
inner lining sandwiched between two sheets of steel and was L.5 to §
meters in length, It was round at the engine attachment point and oval
at the end with the Y axis having the greatest distance, The thickness
of ths two sheets of steel was:

&, Outer surfac®cessseccs. o8 mm
b. Imer surface,,........ 1.5 mn

These were supported by a "hat channel' stringer spot-welded to the
inner and outer sheets, These stringers were evenly spaced around the
circumference, On the ocutside of the outer sheet there were metal 50X1-HUM
bands“held together by | | "Zuse" fasteners. These were
strength supports also. PEngine tests with the 4-022 were run with these
exhaust funnels to check influences on exhaust duct losses to engine
cutput and fuel consumption &s to kg/PS/hrs. | ‘

[ |figures using Ca = 0,77(1 + .052L WaVp) where: 50X1-HUM
50X1-HUM

a, Wa » airflow in kg/sec

b, Vp = airspeed inkilometers
¢co Fn = net thrust in kgs. 50X1-HUM
This being used as estimating thrust correction. | |

the effect of this exhaust ducting was negligibls50X1-HUM
ed, and ‘ ‘no calculations wera

S0X1-HUM

attempted,

D. Fuel Valve and Air Compressor

1. There was an electrically operatad shut-~off valwve (See Sketch 1) in-
atalled in the fuel system for the "M" 4tests, This valve was batween
the tanks and the fuel pumps. This was a Soviet manufactured item and
was not made at Zavod IT.

2. When the engines were shut down, the gas still leaked through the valve
and would £111 the lines to the fuel spray nozzles. This would
eventually creats a normal gravity pressure of about 1.5 atmospheres,
And, since the fuel spray nozzles to each burner wers set at .8 atli's
the fuel would leak out of the lower 1/3 burner spray nozzlss causing a
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fire hazard upen starting, After setting overnight, each day when an
engine was to be started it was hecessary to drain all the lowar burner
sections,

3« Thers wers about 100 of these fuel valves stocked at Zavod I, They
changed them almost svery day, After they were operated a few times
and the metal parts and geals seated they began to leak,

ore were thousands of these produced but at Zaved IT it
created an operational problem, The QTK personnel seemed very excited
‘about these, and they were later discarded in favar of a manual valve

locally manufactured, 50X1-HUM
P S0X1-HUM
L The air compressor for’the "™\ was known as the AK~T75,
50X1-HUM

Es Testing large Engines

1 ‘ ]\ ‘engines beinéom'HUM
83T run at BESIMIANKA, which was ZOoUT 15’ML‘, The vibration

shook the house and 8 windows, the sounds were a |
deep rumble | | Jet engines and their various sounds
\erngines being run were ‘of a much larger type,
[

2,

1 p
50X1-HUM
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Nw = shaft output in hp

-}wo = shaft cutput in hp during normal day

v = 760/Pa \[288/273 t ta . L=
¥ equiv = Equivalent output in hp (Notes shaft hp) |
N equiv, = Bquivalent output, converted to normal day.
S = Thrust in kg = S 0,91 = thrust in hp

N equ:lvo = Nww + 89 0.91 = hp

So = kg 760/Pa 031 = Ip |
0.91 = a constant, for conversion of thrust into equiv shaft hp
Pa = barametric pressurs on day of experiment

ta = tempsraturs o day of experiment. (ambient temp)

Md = torque tn W
1n = RPM )
ny = RPM turbine

N¢, coz;r - carro‘eted turbine RPM & o ‘ -
n, = RPM conW for normal day ‘
ng = ng \288/275 ¢ ta |
Hs = :i.qumcj of 220 volt esf

B = fuel consumption in kg/h’ _
Be - fuel consusption mkg/h on normal dzy i : s
By = BTEO/Fa essfers |

b = specific oomumption » gr/hp/h. = B/N (equiv) =b . ,
by = Bo/Moautvg) . o SN ‘ I
B = nusber of liters tines ‘5600 mlupnad byES" divided by time in seconds ¥
¥ specific weight of fuel |

b = liters x 3600/stopping tims x n ﬁuiv . gr/hp/h

¥otes Fractions indicated as n/x miher than -]
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:; (At times some experiments with jets of 1,6 1/min)
: Flow through of inspection nozzles: = 1.8 1/m at 28 atm

}: Calculating the constant: ‘
1,8(12(60 %)) = A~ 1070 ke/hr

: Determination of fuel injection pressure: (PK).

:‘ PK = (51:5%)2 (23 + P2) w PK in atam,

‘ Proof:

Bgem = 1415 kg

.. (ﬂuéll?g)a (23 + P2) wPK = '40.00 e 11400 = 11,00 atm, |

? B" = 8,3, of fusl (kerosene)

PK = Fuel injection pressure, ahead of nozzle in atm,

P, = Pressure, after campressor

Bgem = Fuel consumption rate in kg/nr .

Air Flow Through

QL = weight of air in kg

L = Ngzzl.e factor (constant)

P = Area of entry crifice (constant)

GI.-LFOX"qZ‘g qu ' ‘

Ap = Po static = Pl static _gu :

kplanat.ion of Symbols
PS = HP = 75 n/kg/an
qu = magured ahead of compressor with "U" colum {kercsene)
Pl = ahead of the lst stator ring |
P2 - pressure after the compressor

pL = pressure ahead of turbine

50X1-HUM
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3pec. ge of kerosene in experimental plant #2: 0,821 ~ 0826

P6 = pressure in tailp‘ipev behind turdine

P7 = pressure at the end of tailpipe

Pp = pressure in the turbine tunnel

Py = pressure in relief labyrinth

Popg = lubricating oll pressure

PRUE(.:K = by-pass oil pressure

Pyaktu = ©11 vacuum on oil pump

onr}.auf = kerosene tank pressure
PKVOHPUMPE = kerosene pressure ahead of pump
PX = fuel (kerosene) pfessure ahead of nozzles
PANLASS = pressure ahead of Nene jets

t, = outside air temperature

tr> = air tﬁparatue after comprassor
' t’-& = gas temperature ahead of turbine

t¢ = gas temperature after turbine

NOTE: THIS DOCUMENT CONTAINS 141 IR MATION AT ECTING THI NATHONAL CEFENL OF THE UNFTED STATES ‘A THIN Tl MEANING OF THE ESPIONAGL ACT, &0 UsCc-
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DESCRIPTION OF GENERAL VI¥W OF PORERPLANT "EY

1, Flange for the Drive Shaft to the water Brake
2, Mounting surface Zor Propeller Regulator

3, GCears

Li» Intake Ringy made of aluminum alloy

Compressor AK75, Generators, IIPM Indicators, aete,)
é, Main 0il Pump (2 stages, fresh oil and oil return),

is used)
8y Compressor Housing {2 parts, steel welded together)
9, Hydraulically (oil) controlled lower Blow-Off Valves (&)
10, 2-Plece Ring Piping for the fusel

turbine bearing)
12, Main Injection Nozzles {each with two connections)
13, Combustion Chamber Hpusing (stesl)
1, Turbine Guide Vane Rings
15 Turbine U~Ring Inserts ,
15, 0il Return Connection from the last turbine step bearing
Element T6,
18, Thrust Nczale Cone (fixed)
19, Step Bearing bshind Turbine
20, Support Ribs

22, Turbine Rotors

23y Turbine Bsaring '

2l,, Circular Combustion Chamber with mixing fins and mixing borings
25, Neme Starting Aggregate (Spark Plug and Starting Nozzle)
26, PFlanze on Turbine Housing

27+ Main Wozzles (12)

28, Whirl Rwsette (Drallrosette or Wirbelrosette)

29 Last Compressor Bearing and forémost Turbine Bearing
30, Compressor Rotors

31, Campressor Guide Vanes i

32, Upper Dlow-0Off Valves (8)

33, HRPH Transmitter (Drehzahlgeber)

3he 011 Distributor

35, Intake iisusing with borings for the Prandtl Tubs (Qu.)
34, Foremos: lumpressor Bearing

ZE’EEND B Ivce #3

5S¢ Intake Housing with gearimy for the accessories (Pumps, KTA Regulator, Air

7e RPM Regulator (emly for use with the Water Brake, o‘bhenrise the KTA Ragulator

11, Return oil connection {oil from the last compressor bearing and the middle

17, Thrust Hestzle (Schubduese) with measuring points for P6, ?7, T6 and Flow Therma

21, Support Ribs for intermediate parts with oil duc t:'mg for Step Bearing

ROTE: TRIS oocunsnr CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, 50 U. S, C.—
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LEGEND FOR CONTROL ROOM DRAWING
* 1 Test stand windows, double thickness safety glass, about 2,5 om thic.k'
2 Indicator gauge for the contents of the waterbrake tank

3¢ MNeasuring bench with manometers (dial indicators), servicing levers, switches,
- tachometers, stc, - .

28, Indloator for thrust in atue, {etmospheres—excess—absolute)
bs Ipdicator for torque (Md-Movement of turning)
¢s Indicator for water supply level
- do Fuel pressure before the nozsles, PX
8, Fuel pressure behind the pump
f. Main oil pressure Poi1 in Atue
8s Heturn oil pressure In Atue
h, Kerosenae tank pressure (supply) in Atue
| | : , S0X1-HUM
ko Kerosens preasure before the pump in Atue :
1, Vacuum before the oil pump . .
m, Positimming indicator with handwheel for the P6 measuring cylinder
ne Tachameter with stopwatch
O HMaln switch, 2L volt - '
Pe Main servieing lever and main oil cock with a control light, Qu automatic
eleotric switch with control lights for the safety petcock for kerosene
\ \ 50X1-HUM
Tro Thermal indicator instruments *
So Battery of cocks for activating the blow-off valves

Lo Handwheal for loading of the waterbrake
S5e Panel with thermo-elements TS (axhaust ga& temperature) and oll temperature

6e¢ Switohing valves for the oil system for the determination of the quantity of oil
circulating,

7» 01l scale ‘
8+ “Handwheel for the regulation of the oil cooling
9s Manameters (dial indicatars) for compressed air
10, Switching cock for fuel measurament

11, Paneling .

12, Viewing window for the spot checker (switchprober), type Seppler, for detominlng‘
the fuel consumption _ ’

13« Spot checker type Seppler = b, overhead tank
1. Overhead oil tank
150 01l awitching oocks

NOTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEARING OF THE ESPIONAGE ACT, 50 U. 5. C .
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16, Main oil tank with heating
17, Main oil supply line to the powerplant
18, Ele.ctrical switchboard with servicing of the pendulum motor
.19, Doub]:e door to the test channel
20, Meas-uring board with U~Tubes for mercufy and kerosene
a, tubes 2 meters long (P6, P7, atc,)
be tubes 1 meter long battery for compressor stages
c. measuring tubes 2 and/or meters long for Py and Qu.
2le Manometer panel with precision measuring manometers for the compressor stages.
22, Manometer panel with precision measwring manometers for PL, P2, Pt, Pl, etc.
2%, Measuring board for temperatures with temperature indicaters and potentiometers
for measuring T2, T6, thermal flow indicators (Stromthermogeber), and bearing
tempsratures, Waterbrake starting temperatures were switchable.
2L .&ir comprassor AK 75 with electric motor, b
25, Compressed air bottle
264 011 cooler SQ,OOQ ‘themal units (WE)
27, 9witching cock, internal diameter (NW) 60mm
28, 01l filter: Type 25_22 Al
29. Doubla oil cooler, é0,0DO thémal unite (WE)
30, Switching cock, internal dianeter (W) &0 mm
3l 01l heater _ -
32, Non-return v.alvB for the oil fe

32, Frame for the oil feed pump and oil return pump {18,000 liters)

3L, Piping for kerosene from the pumping station with mater (Ovalradzaehler)

NOTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, Bu.5C—
31 AND 32, AS AMENDED, ITS TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROMIBITED BY LAW, '
IT MAY NOY BE REPRODUCED IN WHOLE OR IN PART, BY OTHER THAN UNITED STATES AR FORCE AGENCIES, EXCEPT BY PERMISSION OF THE DIRECTOR OF
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% DESCRIPTION OF TEST STAND (1-6) DRAWING
§ 1, Filling station for kort.:»aono. 2 containers each holding 20,000 liters, The pumps

! - taken from Germany as reparations Typs "Sihi", Tank pressure to test stands about
31 1.5 atmospheres (axoess) gbsoluta, ‘
e 2, Pumping station for the cooling of the water from the waterbrake,
A '
S| 3 Cooling tank for cooling the water, Tower made of wood.
1,‘: L. Machine Thop for the test stands, ! lathes, 2 electric drills, 1 shaping machine,
1A 2 milling machines — ground floor, Test stand chief's office - first floor,
2

5, Etsctrical shop, storercoms, and spare parts room - zround floor, Offices for
test engineers and the 0TK = first fleor,

k1

ﬁ
"~
-

o T

~a

é. Assembly section for assembly of the propellers, e

7., Test Stand #1 for propellsr engine runs, Exhaust gas 18ad-off tomer and prope"iler
" orifige in the test channel, . _

R O

¥ | &, Measuring cabin for test stands 1 and 2, A = measuring rooms for measur f wl
and oil, : . ’ :(1}/

9, Test stand #2 for propeller test runs with Object K, i

10, Test stand ;) for waterbrake wi.t':h mounted (bjsct K shown, B = electric péndulum
starting motor, . ' :

11, Assambly hall,
‘12, Electric travelling overhead crane {DEMAG manufaoture),

13, Test stand #L for waterbrake with mounteéd Object K shomny B = electric peﬁdulum
startin.: motor..

1L, Weasurinz cabin for test stands 3 and Ly A « measuring rooms for measuring fuel
and oil, ' . .

15, Room with Yard-Leonard regulator for electric pendul\mi motors, Also held electric
switching installation with & KV air-blast circuit breakers,

14, Compresscr test stand with an Object A=022 as motive power, Exhaust gas tube and

intake air tube. A = control room. .
f . . 1

17. Room for oil reclaiming, Contained in oil thrower and filter apparatus.

PP T ST L RERVEPYR SY S LW TR B N A S R

18, Cloakroom, shower room, and a day room, Ground floors Vorkahop for thermo-
i eleotric design, amnstruction and repair for the test stand, plus a precision
. machine shop - first .floor. . :

! 19, New kerosens tanking station with 650,000 liter tanks including the pumping sta~
tion with the piping aystem., (This station was finished in the Fall of 1953) .

t | 20, 8ix 50,000 liter tanks for kercsens..

HOTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE RATIONAL DEFENSE OF THE UNITED STATES WiTHIN THE IE‘NIN& OF THE ESPIGNAGE ACT, S0 U, 5. C.—
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21. Test Stand #5 for propeller test runs with Object "¥", (Finished %all-Winter
1952-5% - originally built for "i" and later rebuilt for K,

22, Assembly room with a balancing frame for the propsller balancing. This roem also
contained an electric overhead (travelling) crane.

23, Office rooms for test atand eﬁginears and personnel,

2l, Measuring rooms for test stand #5 (b ject X) with a measurin: bench, electric
switchin: bank, thermo measurins bench, bench for oscillographs, measuring panel
for U~tubss (mercury and kerosens), A = measuring rooms for measuringz oil and
fuel consumption. Contained scales for oil and graduated containers for fuel con-
sumption measurements, ' .

25, The same as item 2L above hut for test stand 6, These two test stand measuring
rooms {points 2/ and 25) are situated above a room which contains the piping and
pumps for the fuel and oil systems, Also present were two oil coolers (50,000
thermal units), two for each test stand, Laree air blower for the electric
generators which were mounted on the envinss, Hydraulic pumps, air bottles, and
« ther such apparatus used for the varicus test arrangements on the engines,

26, Tast stand #6 for propeller test runs with (bject ¥, (Finished in Fall of 1953) .
27. Propeller orifice,

Fuel lines from the tanking station to the test stands, (2 lines one way, 2 lines
back), (‘ominal inner diameter of the pipes = &O0mm).

2%

o

WOTE. THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MCANING OF THE ESPIONAGE ACT, 50 U1 5. C.—
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LBWEND OP THE ONE TISK WATER BRAKE FT (BRJECT "K*

Designed and built in State Research Plant #2, Kuibyshev, Dane in Department 8 (De—
signers HEBER), Power abeorption 1L000-15000 PeSe Thres of these watel brakes were
built at the plant, Four of these water brakes were built in another plant (to the
sams deeign) and delivered to plant in Spring 1953.

Difficulties encountered putting the wator brakes into operation

l¢ Regulation of water into the water brake was too difficult, In Spring 1953, there-
fore, the mechanical rogulator was re~designed for electric operation, but with no
results, In Pall 1953, the mechanical regulater was installed in the piping lead—
ing to the water brake rather than on the brake itself,

2, The power measurements with the presaure call were not acceptable, In the course
of the ysar 1953 many changes were carried out. In Fall 1553 the power msasure-
ments wers baing obtained properly. . .

'| Points on Drewing

1, Omdisk rotor made of steel ‘
2, Steel housing, made of three stael parts put together (bolted togethar)
3, Dearings (each with a ball bearing and a roller bearing)
Ls Rol bearings for taking momstt of rotation thru a pendulum affect
5, Ventilation holes from the ventilation and drainage chambers
| 6s Coupling flange far the comnecting shaft to the englne
" Te. Vechanical adjustment of the water input regulation ’
1] ‘8e Eiter—wheel gearing for the mechanical adjustments of the water input regilation
- § 9¢ Adjustoent linkege and gearing for the cons ‘ .
- ] 1by Drive shaft between the engille and waterbrake, This shaft is shiftable 1Omm,.
11, Starting clutch coupling (shown engaged in upper drawings, disengaged in lower)

' 13, Flange and connecting shaft between gears ‘on the pendulum motar and waterbrake
]ﬂ,?rm of the watarbrake welded out of U iron. : -
* ] 154 04l container
-1 15, Gear Giype) oil pump

.} ¥To Overflow wvalve with retum to tank
I 418, Filter . . ’ o

" | 19, 01} distributer with piping to ths single bearing points

20. Retwm piping froam the bearing.points to the tank’
21, Prane with eleotric motor for the oil pusp . o

22, Return frea bearing blook to the tank : o K ’
‘23, .Manometer indfcator far lubricating oil pressure (2.3-2.5 atmosphores gbsolute
' (uxcess) pressire). . . 6 - ) T =
.2lis ¥ain water intake piping forked as it enters the waterbrake, (Pips inner dias 150+
180w}, Temparature msasuring points are looated in the intake pipe immediately
after 1t forks,. . , ’

e

25, Copneating hose made of rubbder - ‘
26, Water intake-with elhow md adjusteble nossle cone
27, Discharging funnel - o :
28, Drainage piping for oil and water ~ -

. .} s Exit nossle with tesperature weasuring point,

30y —Blastrically activated collar valve for water supply Pl

' e T T

.
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LEGEND FOR CBJRCT "A" AND "M* WATER RRAKE (TYPE 7OR) DHAWING

1, Rotor with 3 discs
2, Cast alumimm Housing (L pieces bolted together)

3, Water Brake Frame with rollsr bearing

Lo Slide Valve Casing with slide valve (3 openings) . ,
50 ' laver for .'6pen1ng and olqs‘ing' the W_atér Prake (t.e. loading of water bra;ke") .
6. Water Intake with diffuser Blast Noszls {Diffusor-Strahlduess) |
7. Water-jet (vacuua) Pump '_ -
t 8, Regulator Valve (4internal diameter? 50 mm)
| 9, Flange with driving shaft (powerplant side) . | .
10, -.l?langi with mechanical starting clutsh {mechanische Ar‘mn'fkuppi\mg). '
{pendulum motor side) o ST - Lo
E 11, Carden Shaft (Kardenwells) . R
12, Exhawt Chazbers —* -
4 13, xnaust Hoses”

s S

e Ay —Drathags Chasbers tor excess oil and water _ »
15, nl;hc&rgo'nossln w:l.bh teuperaﬁxré-ﬁdswing poiﬁts ‘and. Trainage ‘K;ﬁe
15, Intake f;:r lﬁbxjipaﬂ.né 011-(3'.5-)_4,0" atm;f absolute -p_reséure)‘_
17, 011 Returs Nipples (Oslruechlaufstutmen) '

-~

NOTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, 50U, 8. C.—
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LBOEND FOR ELECTRICAL SAFETY PETCOCK ( RRANDHAHN) 21, VOLTS

1. Light metal housing,
2, Magnetic alide valve,
3. Protective casing,

la ' Steel threaded nipple with conical threading (aelf—aealing threading)
(Stahl~Einschraubstutsen mit Konua-uewindo)

NoBe copies from an American design (sic) Brix. (Briggs -?)
S Connections for lead w‘lres.
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L e Rt km distant frem the main plint cu the Toad to Mech Zaved), This brassh
L] e e part of, Shep. 5, fros e S B o
71 By camestdng flangs with & wonlt#lm‘(wmmm) :

L e

. Activating lever

L]
]
. R
1 .
s
o . ; 4
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[
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RE
e
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5
.

- ‘. ~ .' : . . .‘ . .:.‘ . . . .-‘ _v‘ . ‘m po -v. ' .
_emis was ‘a by-produst of the State Rasesreh Plmt #2. Parts were molded aid poured
at th?;l:nt iteelf, Assembly and ihe final manufactirs was done at a branch in
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LEGEND FOR SCHEMATIC FOR THRUST HMZASUREMENT

1, Frame ~ rocking stand
2, Presgure cell (piston/disc) hydraulic

3, Manometer indicator in atmospheres ahsoluts (0-20)
. (converted to kg by a calibration curve)

L. 01l container
5; 0il pump with the pressure piping to the pressure cell ( Type M Sha 3)
' 6. Calibration lever arm 1:2 '
.7. ‘Rod upon which the calibration weights are set
8o Pressure piping from the hydraulic pump to the pressure box
Ge Return piping to the oil contailner {2 times)
10, Plunjer with a sphere
11, Connection for drainage oil

12, Msc/Pista (104 cm?)

NOTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSL OF THE UNITED STATES WITHIN THL M{ ANING OF THE ESPIONAGE ACT, 50U S C.—
31 AND 32, AS AMENOED  ITS TRANSMISSION OR THE REVELATION OF 1TS CONTENTS IN ANY MANNLR TO AN UNAUTHORIZLD PERSON IS PROHIBITED BY LAW.
’T MAY NOT BE REPROOUCED IN WHOLE OR IN PART. BY OTHER THAN UNITED STATES AIR FORCE AGLNCIES. UXGEPT BY PERMISSION OF THE DIRECTOR OF
INTELLIGENCE. USAF.
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SCHEMATIC OF WATER BRAKE FOR OBJECY 'K
WITH TORQUE MEASURING SYSTEM
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"LEGEND FOR DRAWING OF WATER BRAKE FOR CBJECT "K"
. with Torque Msasuring System
1, Rocking frame for thrust measurements
-2 One disc water brake.

3, Laver arm to the pressure cell for torque. measurement (works on tension-pulling)
reduction « 1l: 3,9 ) )

lis Lever reduction with prisms and a drawbar for the pressure cell.

5, Pressure oell with pressure piping, retum piping and piping to the manometer,
6, lever arm for calibrating (1210mm long)e

Ts Indicator manometer for torque in atms, ‘

%, Calibraticn rod with attached calibration w'eigm,a (25 kg)»

Fo 01l punp for controlling the blow-off valves.

»" ‘10, Oil pump for the thrust prassure B!lia

l11. 01l eontainer, |

WOTE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WiTHIN THE MEANING OF THE ESPIONAGE ACT, 80 U. S C -
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LEOEND FOR SCHEMATIC OF THE FUEL SYSTEM FROM TEST STAND OBJECT ngn

1, Fuel connecticn on the engine before the fuel pump (pipe inner diameter 22mm)

2, Manometer indicating pressure in front of the pump (1-8 atmos)

3, Fuel filter type 2215 Al

L. Main safety petcock, electrically activated = 2L volts

5s Switohing cock (three~way) Inner diameter 32mm (position on “oﬁerating“)
6, Switching cock on the position "measurini".

7. M¥easuring container (Stichprober) with two measuring ramnges. Type: Seppler
.(15 liters and 10 liters) {Container calibrated asvery month by measuring contents)

8, Overhead tank for the measuring .container
9, Connection for compressed air with activating valve
10, Sampling valve (for analysis)

11, Manometer for tank pressure (1,2 - 1.k atams,)

MOTE: T H1S DOCUMENT CONTAINS INFORMAT ION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THU ESPIONAGE AC1,50U.5 C.—
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IBEGEND FOR THE OVAL WHREL METER FOR KEROSENE

Produced as a by-product of the State Research Plant #2 at Kuibyshev, Assembled
in the precision workshop in Arm (1 kilometer distant from Zavod 2 on the road toward
Mech Zavod)

1, Light metal housing
2. Comnscting flange ( opening naminal S0mm)
3o Round dial with indications of the quantity of flow in liters and the counter

works,

The apparentii which were delivered to the test stand were, for the most part, not
exact in thelr indications, —

o
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