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1 | Zavod 393. This plant is located
at a small town called Krasnogorsk (5551, E3719), a few kilometers from
Moscow. | /in the mechanical design section, the services of which
fere farmed out to any sectism needing them,] | chief was Ing.
Junge, and the section head whs Ing, Hermann Schrumpf. 25X1
2. | | the design of a so-called Yoxidation oven' for 25X1

the processing of PbS photocells. These cells were developed in the lab-
oratory of Prof. Dr, Paul Goerlich at Zavod 393.(Sorkl)w-Dr. Goerlich, who led
this group, is now at Zeiss in Jena, Working under Dr, Goerlich were Dr.
Alfred Gross and Dr. Paul Genswein. These two physicists are now alsq
located at Zeiss in Jena. There was also a Miss Heine, who married Dr.
Goerlich, There were two glass blowers in the group, a Werner Harimamn

and one Vandenherz. There was a second laboratory parallel to that of

Dr. Goerlich, which was staffed by Soviets; and no Germans were allowed

in it, The Soviet heading this laboratory was Novitskiy.. The work.paralleled
that of Dr. Goerlichts laboratory, in that a device developed to a certain
point in the laboratory of Dr. Goerlich. was then passed on to the Soviet
staffed laboratory. C
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3+ Among other things Dr. GOERLICE,was engaged in wa® the develop~ ...

ment of PbS cells. Apparently he had received orders to build

an "oxidation oven" for the processihg of these cells Bnd he asked ~
Ing. SCHRUMPF to help Rim.| ]
|the development of an oven.

The over-all dimensions of the .oven were to be 60 by 50 by 40 cm.
and it was to contain-12 compartments arranged im six pairs,

and each pailr was to have a separate heating and temperature
control equipment. Doors were to be at each end so that the PbS
cells could be inserted at one end and taken c¢ut at the other.

It was intended that it should be possible to reach & tempersture
of 8009C in all compeirtments within 30 minutes, at which time

the electrical heating current was to be automatically cut off and
the temperature was then to drop to room temperature within the
next 60 minutes. There was to be one Cu-Constantan thermo-couple
with & hard-glass hot junction insulation and & contact milli-
voltmeter for each pair of compartments., There were ta be six
ceramie supported heating elements, one for each pair of com-
partments. The oven wes designed to operate with a current of

15 amperes | | This
‘prototype oven wad, however, never completed, due to the lack of

necessary parts. | \
\
\\

|

[completed only one pair

of compartments, with the exception of the hemting element, the
ceraml¢ supports of which were hot avallable, when the entire
project was taken over by the Soviet counterpart laboratory. [i:glw
| /|this oven was to be a prototype for the manu- | ‘l
facture of other similar ovens| o
From the specifications it would seem that about 48 PbS photo-

cells ¢ould have been processed per day per oven. | |no
production of the PbS photocells whilch Dr. GOERLICH's group were

developing,.‘ \these PbS
cells were being designed for an infra-red guidance system for
rockets. A
] '
‘an antl-

aircraft rocket development program, psrticularly guldence
development work, was being conducted st Sorki. One Otto RITTER
reconstructed at Sorki the oid World War II development of the
Zeiss, Jena, "JUNO", RITTER is now (1953) at Zelss, Jena. For
this development mt Sbrki, very high speed electric motors were
designed for use in the USSR "JUNG®, An Ing. Gerhardt LENSKI,
whouls still.gt.Sorki, had knowledge on this subject and is now
working in the Electrotechnical lLaboratory at Sorki.

54

-An Ing, Paul BLUME, ig also employed in the Electro-
technical Laborstory and & Dipl. Ing. ERHARD 1s chief of the
laboratory.

Another device worked on et Sorki was & modification of the
Zelss, Jena, COMMAND SET U45.: At Sorki, only a rudimentery
form of this device was underteken. The design for set 45
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had been completed in Jena in 19h4, and was to have been part of an advanced
type of fire control equipment, The equipment designed at Sorki was for use
with unfused antiaircraft projectiles, since there was no provision for the
introduction of any ballistic data into the device, It was a very conven-
tional and relatively rudimentary form of 2:léad~computing device. It was
of the angular travel type of computer with no arrangement for the incor-
poration of any parallax correction, I% could be traversed 360 degrees,
elevated 90 degrees, and depressed 10 degrees, The data were transmitted
to the gun by an AC synchronous motor pair) 1
| A stereoscopic range finder was incorporated in the
device. Four operators were necessary for its operation. The first op-
erator took care of the azimuth tracking telescope while the second was
in charge of the elevation tracking scope. The third operated the range
finder, while the fourth, who served as the team leader, introduced the
changing range figures into the device, | | the de=
vice would be practically useless in modern warfare with plane speeds be-
ing what they. are. One of these command sets was completed at Sorki and
Was to be used as a prototype for the production of others)
[ | Ing. Junge was in

| A
- charge of this project.

6.

Te

the development of a so-called taumeter, which was a dee.
vice to measure the response time of the PbS cells, which were presumably
to be put into production, [§ee page 5, which is a schematic diagram of
this apparatus,while on page 8§ is the detailed drawing of item 4 of the -
dlagram on page 5./

| ‘ / This taumeter was almost
an exact copy of a similar device, built by Dr. Tolstor, a Soviet physie

elst in Moscow, who had been working on infrared photocells, | ]
[ ]

Among ‘the minor projects| |at Sorki was the develop~
ment of an aerial photographic negative print device for distortion core
rection, which presented no new features and worked on the well-known
prineciple.of print paper inclination for the correction of some of the
distortion. Ing, Schrumpf was in charge of this project. R I

/Ing. Schrumpf on the design of a "Diopbrometer", a device for the meas-
urement of the radius of curvature of spherical or cylindrical surfaces.,
This instrument was practically a copy of existing designs of lens measures
or the Geneva gauge. Other projects| |were the
design of a device to prevent double exposures with the commercial photo-
graphic shutters, manufactured at Sorki, and the development of a motion
picture camera theodolite.

/ | A large part of the Sorki plant was given over to the
production of commercial cameras, which were practically copies of exist-
ing Leica and Contax models. A small number of inexpensive commercial
cameras were also produced, but no production was planned [ \
L‘T The plant was also producing copies of aerial camer?;,\ |
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'8, The various Soviet inspection parties were in olvilian clothing,

or in Soviet Alr Force officers uniforms, Qeneral NIKOLAYEV,
chief of the designing section of military equipment, meintained
‘an office at the plant. | (

__/members of the un-
organized group whioh tended to resist the ideological pres-
sure which was always present, Ing., JUNGE wap also a member
of this loosely defined group, | Dr, GENSWEIN and

" Ing., JUNGE are definitely anti-communistic, 1

{

Prof. GOERLICH's leanings, but| Fﬁigﬁﬁir?ﬁﬂfj

look with too much disfavor on the Soviets, GOERLICH kept
himself more or less aloof from the rest of the Germans,
His position demanded a fairly olose association with the
Soviets and he delibverately fostered an ailr of inscruta-

bility,/

C /In June of 1952, Ing. SCHRUMPF
returned to Zeiss, Jena, at whioh time a reorganization of
the "Bildmessung" (plate or picture measuring) department occurred.

9. / “/none of the devices or designs| |
© [ | elther at Sorki or after the war at Ziess, Jena,
are of revolutlonary importance, and that the ideas and

depligne are sntirely conventional and in some respects even
outdated,
. Page 5 = Diagram Ay  Bchematic Diagram of Tau-Meter

Page 8 - Diagram By  Changeable Disk
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Legend for Diagram A.
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1, A 12 or 24 volt AC projection lamp, filament, helix: dia.
»f wire, 0.9 mmj length of helix, 7 mm, Lamp 18 adjJustable
in three mutually perpendicular directlons.

2, Condensing lens, adJjustable axially. Focal length equal
to 75 mma ~

3 Rotatable digk with two slits 180° opposed. Dimensions

. 0.1 by 4 mm and 0.3 by 4 mm. Elther may be posltionad on
"the optic axls. )

'3a, Filament image can be formed at plane of disk (4) and can
be varied in size from 1:1 to 1:1/3.

3b, AdJusting screws to position 1ongitudina1 axis of slit

~ parallel %o radlus of disk (4).

3c. Rough peositioning indent for dilsk (3)°

4, Rotating disk with regularly spaced light interruption
slots. Any one of three disks can be mounted here, with
180, 20,or 2 slots, Diameter of disk measureaed Lrom gentow
of slots 1z 254 mm and the thickness ls 2 mu. The
deslgn department's speclficatlons for the accuracy of vhe
angiilar positloning df the edges of the slots for the 180
slot disk was plus or minus 24" of arc. Zﬁbmm@mt; Accuraly

- of this order of magnitude would have necessitated the use
of some sort of an optical position controlled Jjig-boring
machine, comparable to the types of the Soclete Genevolse, 25X1

\ 'the slots were cut on an ordinary milling
machine, which was the best compromise avallarlec, Linear
tolerances of from 0,02 to 0.04 mm, plus or minug, could
be obtained with this machine. The slot wldth wag to be
équal to the distance between the slots to within the
linear tolerance glven above, They asked for on angular
accuracy of 24" of arc, and obvioualy only g~f, us'ng The
Taprger linear tolerance :

sin 0 =0.0% =0,000315 or ©=1' 06", or nearty thres

. 127 ’ Times LYY 0
For the 20 and 2 slot disk, they asked for an anealar
tolersnce of 1.2' of are and were actually able ti achieve
this figure, ‘

e Synenprorous motor, continuously adJjustable in spo=c from
6000 to 600 RPMa

6, Electric tachmeter.

7. Vibration damped (rubber) motor mounting.

FB. Comparison K photocell with amplifiler in shielden-hnu@ing,

8a.%Shielded housing.

9. PbS cell to be tested.
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: - 10, Linear filament (€r -~ Ni) lamp. Filament dimensions 10 hy
,xf : 40 by approx. 0.5 mm, : ‘ §
' 1. Optical bench.
- 12. 11 . X ‘"
13. Shielded amplifier and electronlc equipment,
e
;"5 14, Metal housing.
J'.‘ ] 15, " "
Y 16, Light tight partition.
) .
a_’f. o 17. Base plate.
i
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Legénd for Diagram B

1'

3.

180 slot disk. Time required for opening and clesing oi slot
equals 4,44 of the entire illuminated time. The sloi could
‘be milled to a maxlmum accuracy of plus or minus 0.01%5 mm,
From this, the angular error of uposltioning the edges of the
sicts is tan e = 0,015 = 0,0001181, or e = 24,12" of arc.

The error in % with respect to the opening and closing time
1s 0,015 x 1060 =154
e R o

wlth respect. to the entire open time, is 0.0lgggmiggh = 0.75%

20 slot disk., Time requlred for opening and closing the slit

(width equal now to 0.3) 1s equal to 1.5%. With the same

error with respect to opening and closing time as above, we
have:

15% of opening time represents 0.3 x 0.15 =4.5 =0,045mm

100 100 or with

respect to entire open time, Q0,045 x 100- 0.225%. This means’
TOx9k

the angular error may be as large as sin © - 0:045 =0,000355,

L.

or € = plus or minus 1.2°

2 slot disk. (0.3 mm wide slit) Opening and closing time

of slot equals 0,15%. With conditions as above, 15% of

opening time 1s 0.3 x 0.15 = 0,045 mm, and,with respect to
—TI00

the entire opening time, hecomes 0,045 x 100 = 0.0226%., The
~199.39
angular error 1s the same as with disk 2.
Additional information was glven as follows:

With the three disks, we may obtain the following
frequencies of light pulses.

a. 180 x 100 equals 18,000 cp=

120 x 10 ! 1,800 cps
20 x 100 i 2,000 cepn
20 x 10 " 200 ops

2 x 100 1 200 eps
2 x 10 " 20 cpa

The slit widthr 18 8¢ chesen that a lumlnous flux of about 0,1
lumen will fall on the K compariscn cell, The dlameter of
the dlsk 18 calculated as followsy The time f£o1 the opening
and closing of the 8l1it 1s not to exceed 5% of the *ntal
time the slit 1s open. For a slit width of 0.1 ma, the disk
slot width can be found from

_gh}?ﬁ;%ggm = 2 (mﬁ). The circumference at the center of the
>

slot 1s therefore 2 x 360mm equals 720 mm and the diameter

thus becomes 239 mm, The actual dlameter was made equal to

254 mm, giving a circumference of 797.56 mm. Slot diameter -
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. 7_97' 6 % 2,27 mm. .The time required for openihg and closing

is thus 0.1 = 0.0kk or 4.4%. With the 20 and 2 slot disk,
2.271 : ,
the 0.3 mm wide sIlit is used, With the 20 slot disk, we have,

slot width - 79762'6 "= 19,94 (tm) and the ratio-. of opening

and ckosing time to total open time is 0.3 = 0.015 .= 0.015 = 1.5%.
: L ! 19,94 s
With the 2 slot disk, we bave slot width equals 797.56 =
- l -
199.39 (mm) and the percentage figure becomes, _ 0.3 - 0.0015

or 0.15%. 15939

The graphical répresentation of the sbove argument is
1llugtrated by thé following diagram.

Ll o yyy

Not fo -.S‘en./e

It is obvious, from Disgrams A and B, tbat this tau meter, instead of
‘meaguring the response time as indicated to paragraph 6 of the report,
is simply sn appstetud for the comparison method of measurement of the
frequency response of the PbS photocells, over the frequency range from
18,000 to 20 cps. The fact that thip effect would even have to be con-
sideted would seem to indieste that, if the cells were to be used in
same infrasred cohtrol device, s rate of seanning wes toc be employed at
vhich.the frequeney response became important.
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