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ing Germans might be allowed #o return 40 East Germanmy to work in some place
Tike Pirnma (southeast of Dresden). later, when the Soviets have more complete
control over the East Zone, the technicians could be gathered up and takemn
back to the USSR to work on supersonic aircraft such as the 478, I do not
thinkthat the Sovieis have the technical skills necessary to build such an
airplane without help. o

Concerning the Pirna operaiion; because of the high salaries offered, it is

‘my opinion that it is primarily a denial program, although I was told that a

Iight airplane was to be built,| f’or‘ further detailsfysy 1A

The 301 »

3.

This was a glider prototype of the 346, It had a metal fuselage and wooden
wing, Work was started in Halle in January 1946 and finished in March of

‘that year.

6o

Te

This was a supersonic research airplane with a crew of one riding in the ‘prone
position, T believe that the Americans obtained a partially completed airplane
and/or drawings from the factory at Halle in 19L5.

‘The 346 was of metal construction except for the plywood ¢abin, It measured
approximately 13,5 m in length, and hdd a span of approximately 9.5 m. ALl
flight surfaces were swept approximately LS degrees,measured at the leading
edge, /Bource originally sald thak the wing was 16% thick, measured paraliel

" %0 the Iine of flight, and 12% perpendicular to the leading edge. This did not

¢heck and source later sald that he must have had his figures reversed,/ After
considering the wing configuration, I believe that the 3136 wing was actunally
12% thick, with the chord taken parallel to the line of flight., There were
no landing flaps or slots., A flow éonitrol fence was located on each wing
approximately 1 m from the fuselage, Between the fuselage and the fence, th
leading edge of the wing was a blunt wedge instead of a radius, :

The empennage ﬁas fedéigned as a result of wind tunnel tests run at TsAGI.
The new tail was madé in a "T" configuration, Sweep angle was LS degrees
(measured at the LE). The thickness was 12% measured in the direction of
flight;

The 36 hiad two "Walther Ofen® liquid rocket engines; using NP-Stoff" an
ng-Stoff" for fuel, The "WI-Stoff% was 80% hydrogen peroxide, although the
soncentrationwas gometimes as high as 98%. Except for improvements noted
below, the engines were the same as originally designed in Germany. With
these improvements, each rocket had a theoretical thrust of two metric tons,
T do not know the combustion chamber temperature, but think that the pressure
was 30 atmospheres, The following changes in engine components were mades

g, A new, slightly larger; and faster fuel pump was im:orpofated. The new
Lo pump. operatedoat; a speed rangeofi 13,000 up 180 18,000 RPM maximum,

b, ‘The starter-vaporizer (Fallanlasser) was improved to provide a better
vaporization of fuel during starting. T have only a general knowledge
of the operating principles of the Fallanlasser., Steam, or possibly
some other gas, was produced in a spheriemltank. Thies: gas, uwnder itz
own pressure, passed over a solid catalyst, dissolving some of the

" watelysk, and:then pasged on te & rotary sleeve valve (8thisbeventill.
This valve, when mechanically rotated by the pilot, distributed the
catalyst and gas into the fuel., I believe that the catalyst was in-
jected directly and simmlianeously into each fuel injecior ‘noszley buk U
it might have been introduced into each fuel Iine before reaching the
nozzle, T think the vaporizor catslyst was mixed with both the fuel
and oxidizer. :

4

6. German V-2i stesl (stainless) was used for all fuel lines,
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8. Three flight tests were conducted at Teplistan. On none of the
flights were both engines used simultaneously. The 346 was carried
up to 9,000-10,000 m by a P-4 bomber modified for the purpose, During
the first flight, the pilot, Dipl Ingr Ziese, did not exceed 10,000 m.
Other performance figures are not known to me. On the second flight,
Ziege flew 1200 km/hr at 14,000 m. He encountered flutter at approximately
1100 to 1200 km/hr. On the third and last flight, in early September 1951,
the plane was released at 10,000 m. The pilot took the plane into a dive
t0 6500 m and then zoomed up to slow down and steady the plane before start-
ing the rocket. After flutter was encountered (presumably at the same speed
as én the second flight), the airplane no longer responded to the controls,
The empennage could not be seen from the cockpit, so it was not known where
the failure occurred. Ziese bailed out, but broke a leg on landing. Flight
test recording instruments were lost when the airplane crashed and, therefore,
no performance data were known.

9, The jettisonable cabin section of the 346 was made of double-walled plywood,
Ffilled with & metal Toil insulation. The nose was made of plexiglass. The
cabin was pressurized from air stored in bottles and remained so even after
the cabin was jettisoned. The following steps required to escape could be
accomplished manually or automatically once started:

a. The cabin section was separated from the airplane by means of four
explosive bolts. The flight control rods were so designed that
loads were transmitted across the plame of separation by means of
compression blocks only; hence, separation of the control rods
was no problem.

b. The capsule (pressurized cabin) dropped to approximately 3000 m on a
10 m diameter ribbon chute, where the plexiglass nose was jettisoned
and the prone position bed ejected autometically if the controls
were set for automatic operation. (Ziese actually used this auto-
matic feature)

c. After ejection, the pilot used an ordinary parachute for the rest
of the descent.

10. I do not believe that any series production of the 346 was being carried out,
since it was only a resesrch airplane and, also, the plywood construction was
too expensive and the airfoil too thick. The Soviets might use some of the
information to build s high speed airpiane.

The 446

11. This was a preliminsry design project worked on in 1947. It was for a twin
turbojet fighter, conventional in design except for a two-element V-shaped
empennage.

The 466

12. The 466 was an unpowered research glider made of wood. At first it was designed
with two vertical stabilizers, but this was later changed to one. It was
similar to the 478, but smaller in size. In my opinion it therefore was not
a prototype of the 478. The airfoil was the same as the 478 as near as I can
recall. It was built and tested in a wind tunnel at TsAGI but not flown.

The 478

13. /See Paragraph 23 for a detailed description./

The M-1 and M-100

1%, These were pilotless test missiles that the Siebel Group worked on in 1949-50.
The drawings were taken away by the Soviets but, to my knowledge, neither was
ever built, The M-1 was powered by a solid and the M-100 by & ligquid pro-
pellent rotket motor. )
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ACTIVITIES OF UTHER GROUPS

OKB-1

25X1A 15, | |comment: Activities of the Junkers Group heve been previously
: rveported by sources from that orgenization; hence, the only questions asked

were those concerning Source's knowledge of the 150;7 The 150 is a swept-wing,
twin-Jjet, wedium bomber with &n estimated weight of 50 T. By adding a bomb bay
fuel tank, it could also be used for reconnaissance. The wing span and over-
8ll length were each about 30 m. The angle of sweep was less than %0°, I
gstimate the wing thickness at 10%. The wing structure was of unusual design,
havirg a double skin separated by and riveted to a corrugated sheet. Although
there were two spars, the sandwich type skin carried most of the load. Loads
were carried through the fuselage by means of a center section similar in
congtruction to the outboard wing seetions. Each wing was attached to the
eenter section by 80 to 100 screws. [Eburce was asked if this design would
not reduce either the bomb bay or fuselage fuel tank capacity. Source thought
not and added that almost the entire wing including the center section con-
sisted of fuel tanks,/ The wing fuel tanks were thin bladder type cells
backed by a solidified foam, presumably acetate (Schaumstoff,made from a
cellulose material),to provide a smooth surface for supporting the cells.

16. The empennage had the horizontal stabilizer rigidly (not adjustable) mounted
on top of the vertileal.

17. The 150 had s crew of either 4 or 5 in the forward compartment. Zfilot,
bombardier, gunner,and radio man were listed by Source without hesitation,
but he was not too sure that there was a co—piloti7 The gunner had a 2-gun
turret that was faired into the aft end of the cockpit canopy. Another
man operated a turret in the tail that I think had four guns. I can not
recall any forward firing guns except for possibly a flexibly mounted gun
in the right side of the windshield.

18. Landing gear was of the bicycle-type with the outrigger gear in pods on the
wing tip. These tip pods also contained landing and clearance lights. The
aft section of each pod was of wood and may bave housed an antenna. Another
sntenna was probably installed in a streamlined falring located at the
intersection of the horizontal and vertical stabilizers and extending 10 or
12 em fore and aft of the stabilizers. Still another antenna, probably radar,
was loecated in a plastic fairing under the front part of the fuselage.

19. The engine designation is not known to me; people in the shop called it a
"Rolls-Royce Nene". They onceé dropped an engine by not having it properly
balanced on the hoist. This engine was about 1 m in diameter and had an
overall lepngth of over 3 m: I believe this length included the tail pipe,
but do not reesll the tail pipe length. I think it was a centrifugal engine,
but the combustion cans were ¢overed.

20. I once worked on the design of the pressurized ecabin. [ﬁétailed interrogation
discloged that this comprised no more than work on eabin sesling and minor
structural details. He hed no knowledge about the source or amount of air
supplied. The cabin pressure was about the same as the 478 (paragraph 27:7

V-1 Type Missile

21. A number of missiles similar to the wartime German V-1 "buzz bomb" were built
by a section of German and Soviet laborers. No German engineer had a band in
the design or construction. The main difference between this and the original
V-1 was that this missile had two Argus pulse jet engines. These were mounted
on the ends of V-tail surfaces, each angled 459 above horizontal.
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Other Production

B2, I dafnatfiﬂaw"ﬁf eny other wotrk at Zavod No 1, but there were shops to
whieh I did not have sccess.,

418 ATRPLAYE
Géneral

23, The latest project worked on by the Siebel Group (OKB-2) was a delta-wing
intercepter known as the "478". /See pages 13, 1k, and 15 for three-
.view drawings. This airplane was previcusly reported as 468", but this
sourde states most emphatically that the only number used was my78".7
The project was dropped in September 1951, although the design was not entirely
complete snd no airframe parts had been made. Landing gear shock struts
were the cnly items thét had been tested. As customary, practically no help
was received frem the Soviets in the design of the 78", As a result, design
propasels of alternste configurations were made. One version was what the
designers were reasonably sure could be made with the materials and machines
available st Zavod No 1 and no help from eny outside source.

Performence

2k, Speed - Mach 2 at approx 6000 m, Lending speed - 260-280 km/hr.

Service Celling - Oxygen and serodynamic limits unknown to me. No
1imit on engines except quantity of fuel.

Climb - 2-3 minutes to 10,000 m. Theoretically 90° angle of climb
possible, but 80° was considered to be the best or "tactical"
angle. ) ‘

Take-Off - From Tocket-propelled cart on tracks. Distance - 400-500 m.
plus 500 m to stop tart.

Duration of Flight - 30 minutes or less, depending on mission.

| .
(The 478 hed a design dry weight of approximately 4 tons, The take-off
welght wes approximately 7 tons. ) ’
i

Engines

25, Their designation is not known to me, but fuel tanks were desigmed for

"~ "Petroleum und Salbei” (kerosene and nitric acid). Zfége 16 shows &
diagram of the tank ihstallation./ The tanks were pressurized at 0.3-0.4
stmospheres to foree fuel to the engines.  Although I bave no knowledge of
the enginés, pumps would presumably be used to boost the fuel pressure
£ti11 higher. Tanks and pressure bottles located in the vertical fin were
instelled to provide a small supply of ™T&C Stoff" (methyl aleohol and
hydrogen peroxide). The tanks were compartmented to prevent sloshlng and
repid eg shift. The thnks were filled from the botteom through fittings in
each of the two emergency fuel dumping velves., During f£illing, caps in the
top of the taiiks were removed to let out trapped air. There were supposed
to be two 2-ton, one lwton, and one 3-ton individually controlled rocket
motore (all figures approximate).

&g&i}nﬁ_Ge&f

g6, The landing geer consisted of two tandem main skids that retracted into the

! fuselage. [génding gngles sre shown on page 13./ Retractable wing tip

skids were 8180 to be installed under the wing tlps. Siebel engineers. hoped

the ocutrigger skids would not be necessary except on test and training air-
eraft, - A11 skids were amctuated by hydraulie cylinders. The front msin shock
ptrut whs s three-chambered telescaping design. I am not sure Whether the
wtrut could be gervigced after mssembly or not. Both front and rear skids
pivoted 107, The design of steering and/or damping of the skids had been
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glven & low priority and was not complete when the project was dropped,
September 1951, I did not work on the landing gear and do not remember any
other details. -

Cockgit

27. The pilot sat in an upright position and was provided with an upward firing
ejection seat. Zﬁée page 17;7 The seat was fired by & single electri~
cally-ignitéd powder charge.  The trigger was on the seat handgrip /not shown/.
Maximum “g" loading during ejection was about 6-8, but the structure was
designed for 14 gts. Prior to firing the seat, the canopy was opened and slid
back in the normal manner, where the front rollers were held by a catch. The
geat could not be fired with the canopy closed, but there was nothing to
prevent firing when the pilot's feet were not on the rest.

28, Capsule ejettion (like the 346) was not utilized because the German engineers
considered the strength of Soviet materials not uniform enough to be relied on
for making explosive bolts. Tests in a tensile testing machine supported this
belief.

29. The cabin was pressurized from compressed air and oxyger stored in bottles,
some &t 200 atm and others at 100. (No compressors were available.) I do
not know what the cabin pressure-altitude schedule was, but remember that the
pressure to be used in the static test was 0.9 atm gage. Only in an emergency
dfie to loss of "cabin pressure was an oxygen mask’ necessary. Due to lack of
equipment, the problem of cooling the cockpit was not tackled, although the
engineers were aware of the need. Calculated maximum temperature of the wind-
ghield was 120°C., (The 346 cebin air temperature got up to 45°C during
flight tests.)

30. Cabin sealing was accomplished by means of rubber tubes that could be expanded
with air pressure. _Zﬁétails of the canopy attachment and seal ecan be seen on
page 18. Leakage was calculated to be 10 liters/min megsured at sea
level pressure. (The 346 V-3 lost only 6 liters/min during a test.) With
the sesls deflated, the canopy was unlocked by pulling on a lever. This lever
was connected through a mechanicael linkage to channel-shmped rail on each
gide of the cockpit. Pulling the lever further back raised the tracks and
congéquently the canopy. The canopy could then be slid back. There was a
groove in each side of the fuselage for the aft rollers to ride,

31. The ususl flight instruments were provided but, due to the 478's high perfor-
mance, many had to be speclally designed. I do not remember the exact layout
of the instrument panel.

35. Strein gages and an oscillégraph were to be used to measure forces required
to actumte the control surfaces. A boom in the nose contained airspeed,
plteh, and yaw indlcators. Zgburce wee asked 1f he didn't think that the
boom wouid interfere with the operation of the radar set./ I do mot know if
the boom can be "insulated™ or not. I think it might have to be moved to the
wing for the production version of the 478 .

33. Regerding the possibility of using a photo recorder for tests, I know that
one had been used in the 346 and presume that it would alsc be used in
the 478 if they could find room to install it.

Flight Control System

34. The W78 used a hydraulic servomechanism for all three sxes. It was a
"pure power" type system but with built-in "feel" only on the pitech and
roll axes. BKach servo valve and actuating cylinder was as close together
and as close to their respeetive flight surface as possible. They were not
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mede in dne unit, due th the faect that Torgings Were not reasdily availlable
and the housings would have to be machined from solid stock. The thinness
of the flight surfuces made Installatien of the gervo units extremely dif-
fipult; hence, two design proposals were mede. If possible, one servo unit
would be uged per econtrol surface; if not, two would be installed. The
seheijnatic sketeh of the rudder system Zfage 1_9] shows both proposails.

.. Although only one design is shown on the dlsgrdm of the elevator and wing
systems /page 20/, the two proposals shown on the sketeh of the rudder
Bystem ge 19/also apply. Power was to be supplied by an electrieally
driven hydreulic pump at a pressure unknowh to me. Neither the pump nor
hydréulie lines are shown on the sketches,

_eylinders and the flight surfaces /as Bhown on pgge*Z_]]‘o The bottom

view, proposal A, with the weight damper, was plapned for use on the first
alrplane. This decision was based on calculstions and wind tunnel tests.
[See peragraph 46 b.l,7 Proposal B wad designed to eliminate backlash by
using prestressed tension rods ingtead of the one push-pull rod of the other
design,

35, Two proposals were also made c'onceZging the linkage between the metuating

36, The possibllity .of combining the &levator and sileron systems was also dis-
eusped, but this would have to wailt until the girplane was flown and its
-cheracteristics determined,

37. Push-pull rods of Duralumin connetted the servo val*}es with the contrels in the
cockpit. Rubber bellows were used for cabin alr seals; with one end of each
bellows clemped to the rod and the other atfpched to the pressure bulkhead.

38. In the event of failure or damage to the mechanicel linksge between the rudder
or ‘ajleron servo valves ard the stick in the cockpit, an emergency system was
provided Es shown on page 227: There was no emergency system providéd
for the rudder. This qmergelecy system was desligned simply to actuste the
normal s¢rve vilves hydraulically instead of mechanically. A high-pressure
alr bottle was used to foree oll but of the emergency oill reservoir to the
proper Servo valve as directed by the opening or closing of solenoid velves.
Two sliding on-off-on switches in the gaockpit were used to control these
golenold valves., The gwitches were orlginally loecated on the top of the
stick, but were later pemoved. I d& not know where they were located in
the Final configurdtion. :

39. For flight controld the "L78" was provided with stick and rudders. LK sketch
of the gtick grip is shown on page 22/, The grip had four buttons, two
for redie and two for guns or rocketB. ~It wes to be decided after flight
test which would be on top and which would be on the front of the grip.
(This grip wgs also t@ be used on the Junkers 150 bomber . )

Electrieal System

4, ance sketehed the logatlon of the electrical units in dotted lines on
pEge 297 o I know that there was to be a battery and an inverter far
Instruments, but de net know whether any means of charging the battery in
{1ight were to be provided or not. '

Alr Folls
41, 4'T-he Jgoperal configuration of the wing can be seen on the dimgrams on pages 13-14.7
do Dot remember the exact coordinates of the alrfoll, but recall that it had

& meximgp thicknesg of 5% at approximately 37% chord (measured parellel to the
line of flight). The sirfoil was symuetrical, had a radius at the nose, followed
by & perabole to approxjmately 63%, and from there to the firailing edge was
#treight, The root chord radius (at the alrplane centerline) was approximately
56 mm. The minigum radius (at the tip) was about 6-8 mm, The spme airfoll was
uged for the wings and rudder at &1l stetions,
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Armament

42, There were two cannons in each wing, snd two on each side of the fuselage.
We Germans were not told the type and caliber of the guns to be used. The
gun ports in the wings were covered with doors which slid aside whepever the
trigger was depressed. One preliminary design proposal had four 60-80 mm
rockets in egeh side of the fuselage instead of carmons. An opticel sight
was included in the original plans, but it interfered with ejection of the
Begt, It had not been @ecided whether to bulld the sight so that it could
be swung out of the way or remove the sight and rely on radar entirely.

43. No details of the radar aré known to me. The design engineers more or less
guessed at the space requirements, using wartime German sets and pietures
in foreign megazines as a guide.

4y, Armor plste was prqovided as shown on the sketch [Eége 117" The flat
piece of armor glags wah mounted just inside the windshield. The Wwindshield
was made of curved gluss, since the calculated temperatures (up to 120°¢) were
too high for plexiglass and the Siebel designers did not think that they could
make curved bullet-proof glass.

Dive Brakes

4s. Hydraulieally sctuated dive brakes of O.5M2 area each were provided. [Eée
dlggrams on 13 for their location and page 23 for a detailed sketch of
the installatioh,]

WIND TUNNEL MODEL

‘W6, In conjunmction with the design of the L66 and the 478 airplanes, three dif-
ferent wind tunnel models were built as described below:

a. Subsdnic Model. A bBteel and wood model of the 466 was built to a scale
of 1:5.346. Thisg stale was designated by the Soviets and no reascn wes
given for the odd ratio. The model was tested in a low speed tunmel at
TeAGI but np German witnegsed the tests and Tesults were simply reported
ag "detisfactory™, The Pfirst version of this model had two rudders
[fhown in the disgrams on peges 13, 1k, and 15/.

b. Vibration Regearch Model. During the finsl stages of the 466 and the
beginning of the 478 designs, the designers were worried about the
vibrations caleulations, No high-speed wind tunnel or flight test
date had been or were likely to be made available by the Soviets to
support the Germen kalculations. The Germsn engineews had to con-
sider the following possibilities:

(1) That the 478 would not be built at Zavod No 1. In this case,
the englneers Wwould like to have some date for their own
informstion, .

(2) That the airplene would be bullt at Zevod No 1 and be ready
for flight befdre vivration tests could be conducted and
necesgary changes incorporsted. In this case, any sdvance
information would be of help in design work.

The only cholce seemed to be to try to duplicate as nearly as possible the
478 structure and aerodynemics in a wind tunnel model. A 1:20 scale model
wes made to be tested in the small tunnel at Podberezye, The model was to
be mounted in the flaocr of the tunnel like a half-span model. At the time
the project was started, the wing structure of the 478 was not definitely

determined; hence, the model consieted of the rudder snd fuselage. The
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fugeloge was made of 8611d wood supported by bearings at the longltudinal
centerline so that 1t tould roll But not piteh or yaw. The fuselage center-
line lay In the Inner Burface 6T the tunnel 1n the sgme direetion as the
sirflew. The rudder structure lay in the airstresm and, on the opposite side
. af the fuselige, was balanced (approximately) by a copper weight. Springs

were used to oppose ro;iling forces, Eleetro-magnets using the copper welght
a5 an armature dampened the oscillations. Varlous spring rates and damping
forees were uged to obbtain different frequencies and amplitudes.

-The rudder itself vas fade of wood, cork, and rubber membrane. A gketch Eae
page 24/ shows a typichl rib » located approximately halfway between the fuselage
- genterTine gnd the rudder tip. The wooden center plece was tapered in beth
dimensigng of the epdss section to pimulpte deflection caleulations and tests
were made on each part es well as the asaembly. The cork formers were cut out

of champagne corks (natural eork siock was unavailable) and glued onto the wood
eenter pleegp. A space was left between esch cork block to allow the rib to flex.
The leading snd trailing edges of the rudder were constructed in s similar menner.
At the spar and rib intersectlons, various attechment methods were employed,
depending on the degree of rigldity réquired. For the leading and trailling edges
and the front spar, a gusset of veneer wood was used as shown on the sketch.

The aother two spars, being less rigld in the alrplene, were joined to the ribs
‘&8 ghown on page 16/. In each of these jointe, the actusl connection weg &
plece of wire knotted on either side of the spar and again (after assembly) on
the aquter sldes of the rib splice. &mall pieces of lead were used to simulate
the welght of struectural parts, as well as pleces of equipment.

A thin membrane of rubber was stretghed gver the entire rudder structure.
Again the normal supply chennels Were uneble to provide the required material,
80 1t wde necegsary to fall back on the local economy. When I made the third
large purchege, the druggist got suspicious and tock my name and address,

-The splicing together of the individual pieces to make one rubber sheet also
presented no smell problem. A method was developed to prestretch and at the
geme tide glue the seams. When streteched over the structure, the seams had
gpproximately the seme tension as & single thickness of rubber. The completed
rudder, then, had s smboth profile in a chordwise direction but neot spasnwise,
Bince no filler was used between the ribs. In actusl operations, reduced
Jrefsures resulting from sir flow over the model supported the membrane between
the ribs 8o that a reasonsbly smovth Sirface was maintained. Between approxi-
mately 15% snd 35% chord, the membrane sagged beélow the rib contour. BRetween
35% and the rudder hinge line it baullooned out. I remember this because the
engineefs were someWhet surprised that the membrane did not balloon out more
than 1t did between the 15% and 35% staticns.

The fin was atteched to the fuselsge by means of the two simulated main spars
enly. There was sutually an airspace between the fin and fuselage to allow
the fin to flex. fThe tompleted rudder weighed 13 grams plus a little over
80 groms of lead welghts, ’

Flegt steel springs weré used for rudder hinges to simulate cemtrol stifiness;
npdels were tested beth with and without vibration dsmper weights on the
rudder. Welghts were simulated by bress balls threaded onto steel wire
supports [ss shown on page 247. .

The model was tesgted in the wind tunnel at Pedberezhe, Critical vibration
war encoufigred st appraximately 1100 ku/hr. Other less eriticel vibration
gpeeds oecurred st lower and alsc at slightly higher sir speeds, but I have
forgotten the exset velocities. .

The mli wind tunnel used in thepe teats was powered by a JU 004 engine.,
The working section was mpunted in & duct leading to the engine sir Intake,
"I think the tunnel was of the reeirculeting type. I do not know what the
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meximum veloecity of the tunnel was, but it could be operated continuously at
trensenic and slightly supersonic speeds. I witnessed some tests In this
tunnel,

c. Supérsonic ModeI. A Ii20 solid steel model of the 478 was also made
for supersonic tests in wind tunnel at TsAGL. No German saw these
tests, but the results were reported by the Soviets to be satisfactory.
The model had elevators and ailerons that could be removed and re-
platééd by others to simulste up deflections of 10 and 20 degrees and
down deflections of 5, 10, and 25 degrees. The rudder had only one
position of O degrees deflectiom.

MATERIALS
———————————

47. My information about Soviet materials was gotten from the materials manuals
furnished by the Soviets and froh hearsay knowledge Of the Junkers Group's
experience with the Soviet materials. The only Siebel airplane built used
German materisls. I did not have access to materials reports. The only teglis
run st Podberezye were to determine whether the materials received met their
speciTichtions and not to determine fatigue-resistant qualities.

Steel

48. In general, the Soviet steels were harder to work than the German. Warping
due to stress relieving by kachining was the major problem. I heard of &
boron being used &8 gn-element in steel allays, but do not know if the
Soviets were using it. I wish to describe the fellowing steels:

a. 30KhGSA (30XMCA): This was the most commonly used aircraft struectural
steel, In the 478, the main wing spars were machined from this
material. A ganted fuselage former was also made of 30KhGSA. This
particular former supparted the wing and rudder aft main spars, the
engines, the a&ft landing skid, and the dive brakes. Considering
the loads, this does not appear to be an unusual applicetion of steel
like thst seen in the MIG-15 spars.

As received, 30KhGSA had a yield strength of approximately TO kg/mm2
(100,000 PSI). It could be hardened to 150 kg/mm2. At 110 it was
tough, but not brittle, and could be drilled without too much
difficulty.

b. 25 KbGSA {25XCA): This steal was recelved with e strength of 80 to
100 kg/mm®. It could be hest-treated to about the same degree as
30 KhGSA. Urhlike the other bteel, it wes extremely diffleult to
weld and welded jJoints were not consldered rellable.

c. A20, 820 (C20), S45 (Ch5): Theme were low-strength steels used
for meking simple non-critleal parts. 8k5 wes often used for
making low-strength bolts and screws.

Aluminum

ko, Mill tolerances were SOmewhat4greater than with German alupinum but were
accepteble. I recell the following kinds of aluminum.

a. D16T (ﬂlﬁT): This wee & room Lenperature ege hardening aluminum used
for alreraft structukes. In the fwll hard conditlon, it had an ultimete
tensile strength of epproximately 35 to 38 kg/mme. It was not too
difficult to work, but required lerger bend redii than German materials
of the same strength. TFor example, 2 mm sheet could be bent eold with
& minimum bend redius of 4 mm.
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b. V95 (B95): This was a new material first listed in the manual in early
1950. Tt had to be hardened at elevated temperaturegs. Fully hard, it
had an ultimate tensile strength listed at 52 kg/mm? but the German
engineers used 42 for design calculations since they were not familiar
with it. This aluminum was brittle when hard and had a tendency to
crack. It was extremely difficult to bend & part made of this
material to take care of slight misalignments encountéred during
asperbly. The materigl-was mot difficult to drill, however, The
EF-150 was made of this material, and judging from the experience
of the Junkers Group, there was no shortage.

Mgggesium

50. This material was not intended to be used on the 478 with the possible
exception of the e¢ontrol stick g&ip. Various parts of the EF-150, such as
various housings and brackets of the servomechanism system, used magnesium,
however.

Flexiglass

51. That received prior to 1950 was bomewhat yellowish in color. The dimensional
tolerances were all right, but could not be obtained in sheets larger than
60 cm per side. Plexiglass received later was quite good in all respects.

Rubber

52. The surface of the tubing used fér cabin seals was very rough. It wes flexible
down to -350 C but its condition at lower temperatures is unknown to me.

Extruded rubber shapes were good, but I do not know if they were Soviet or not.

Wood

25X1A
53. Good plywood for =mircraft was very difficult to obtain.

Comments: Although Source did not have an engineering degree, he

- could be adequately described by the often-used phrase "self-made man". He had gone
to night school to study aircraft design and stress analysis while working at the
Siebel Plant in Halle, Germany. He had an intense interest in engineering and
mechanics and several times said that the only good thing about the five years
gpent in the USSR was that he was perhitted to work in aireraft engineering. His
interests and natural curiosity probably account for his extensive knowledge of
the projects at Zavod No 1 in spite of the tight security imposed by the Soviets.
At times, the amount of detail he gave seemed too good to be true, but he gave
logical explanations as to why he belleved something was true, probably true, or
only & guess, He was quick to admit thet he did not know something, but was
willing to make sketches and try to figure out how it could bheve been. In technical
matters outside of his own line of work, such as electronics or engines, he possessed
no more than the general knowledge to be expected of an sireraft struetural designer.
He had absolutely no use for the Soviet system and was extremely, and, perhaps overly,
critical of Soviet technical capabilities./

Diagrams
Page 13 - Side view of 478 Interceptor

Page 14 - Top view of 478 Interceptor
Page 15 - Front view of 478 Interceptor

Page 16 - Disgram of Tank Installation of 478
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17 - Details of 478 Cockpit (Showing Ejection Seat)

18 - Detalls of Canopy Seal on 478 (and attachment)

Y

r

13

Disgram of Rudder Control of 478

Disgram of Elévator and Alleron Control of 478
Details of Flight Suyfpee Installation of 478
Sketeh of Control Stick Grip of ¥78

Sketeh of Dive Brakes of 478

Details of Flutter Model -- Rib Between Fuselage Centerline
and Rudder Tip of 478
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