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5, 2, Pollowing are corrected spellings for some Russian names appearing in
; the report:
- Page 3, Para 28 and f. Photo Transfomator Maliy should read Foto Transfomator
Maliy -
Page 3, Para 23(3; and Page L, Para 2g(3): Techesport should read Tekhnoeksport
Page 8, Para 2w(1): Privor Dlia'Krut:i.'ashtchich Momentov should read Pribor dlya
Krutyashehikh Momentov,
Pape 8, Para 3ar Zenith should read Zenit
. Page 10, Para 3f: Semja should read Semya -
Page 23, Para 7a(9): ‘Kaliber should read Kalibr
Throughout the report, the term ZXB should probably read TsKB
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p Production of optlcal equipment was stopped ifi the plant dnring Wbrld War I+

""when the facilities were evdcuated o Novosibirak, “After the wa.r, a small “
part of tha squipmeiit was returned ‘and productioh again started.” In 19l6=-- @
19}i7"the Plait was fearly cofpletely furnished with equipment from the -

Zeiss plant in"Jerd, ~The "German speclalists were utilized in the reorgan- )
iZatien and’ Ainstallation of the machines, ahd 4iff training Soviet personfisl -
ih production msthods, ' With the condentration of o mahy Gérman dssign .
specialists, particlilarly in aeriil cameras and photogrammetric instruments,

l_%}hé plafit may have functioned as a céntral research and develop- .

, men or the entiré Soviet optical industry. This is borme out witkr ""'
the-establishment of the Central Expéirifmental and Development Depart.mnt - §
ZKB, and the various research and design- tasks. that were accemplished . A
there or under its supervision. However, we German specialista were =o .
restricted in our movements throughout the plant area from March 1949 -
until our repatriation that a comprehensive listing of optical production
cannot be made, The 1listing of optical products is as follows: (1) iteds

Ll v nieoinserial prodiction; .(2) items for which designs and one or two models
for research and testing were made 3 and (3) items for which only the
design was completed.,

OPTICAL ITEMS IN SERIAL PRODUCTION

2. The following optical items were in serial production at Zavod 393: -— .
_ , U :
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a. Camera " Zorky"

()

s (2)

(3)

Negative size 2h X 36 millimeters, with véi‘ious lenses,
géneérally one of five centimeters focal length. This
camera formerly was deaignabed "FED".

The "Zorky" correspcmds 'in general with the Leica 1Ic of

the period 19L0 t6 19k, "The Désigh Seeticn of Workshop

#36 was assigned variocus tasks of modernizations, and
attichiiénts £oF the Caméra, "Inclidéd wers desighs of

improved timing units for-the shuttei, detachable back

for ground glass focusing, and adaptation to- micrd-photogre.phw
These modernizaticns and adaptations were not in serial
production at. the end of 1951. :

Produc‘bion of the "Zorky" wis approXimitely hOO camoras
per month during 1951, Sale price of a standard medel
with an Thdustar lens 1l:3, 5'/5 centimeters was approxi—
mately 1000 rubles.

b, Ca.mera "Moscaw IIn

(1)

. (2)

Negative size 6 x 9 centimeters, with 10, 5 centimeter :
focal length lens,

This camera corresponds to the Zeiss Super--Ikonta o.f
1940-19kL, With the dddition of a coipled range finder.
A modification of.the "Moscow IIY was made in 1951.. .
shape, negative size, lens and shutter remained the aama;
however, the camera was designed for film plate rather

. than rell f£ilm use, Designation of the modified camera

(3

was "Moscow III".

Production of the "Moscow IIM was approximately 200
¢ameras per month during 1951, The sale price was spprox-
imately 700 rubles,.

+ o Repaired captured Q?r@%nmeérial.samérﬂs .

L),

L (@)

(3)
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‘A runmber of German aerial cameras were brought te the ,plan't'
for overhauling and repair for use by the Soviet Air Forca, .

These cameras were the following types:

" (a) Zeiss Rb 20/30 (Soviet designation AFA 33/20)

(b) Zeiss Rb 50/30 (Soviet designatioh AFA 33/50)
(c) Zeiss Rb 75/30 (Soviet designation AFA 33/75)

Ko éssential ‘changes were made in the cam‘eras, Cameras
ware adjusted for operation in low temperatures to -50° C,
A cold-test chamber was used-for this purpose, No German
Specialists wers utilized for this testing; however, .
several of tHe German specialists were engaged in the

" ovérhauling and repair,  The cameras were painted with

gilver-bronze (aluminmn) paint before shipment from the
plant. .

Approx:.mately 20 to 30 cameras were repaired per month

deminated, S

SECRET

until 1950, when a Soviet designed a ra was 50X1-HUM - -
. placed in production. types that '
were repaired ypes Bb 20/30 and Rb 50/30 pre- .
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d, Aerial camera (Soviet type désignation unknown to me.)

(1) The camera is probably a reconnaissance camera, either
18 x 18 centimeters or 18 x 2 tentimsters negative size
with.lens focal length between 30 to 50 _cgn‘oimetera.

(2) There was no similar German asrial camera, The ext.erior
format resémbled eithér a Fairchild or Williamson type
camera, Technical details are unknown to me since develop-
mént of the camera was accomplished by the Soviéts without
German specialist participation, The camera was ¢perated
by an electric drive motor and with an intervalometer.
Film flattening was &ccomplishéd by a glass prassure plate
if the f1lm magazine, The camera may have been installsd

\ in some type of stabilized mount, )

(3) Prodiction of ‘the camera began during 1950 after the Fo-
organization of ‘Workshop #13. Approximately. 20 camsras
pér month weie produted during 1951, When production
began, German specialists were no longer allowed in.
Workshop #3. )

o, P‘noto rectifier - FIB (Photo Transformator Bolshoy)

(1) The phote, rectifier '~ FTB was identical to  the Zeisa -
) rectifie,r mod91/SEG-1 _that was produced during 1940-19hk,

(2) The omly minor differences betisen the Zaizs-produced
-instruments and the Soviet product Was in the aubatitut.ion
<+ of alumipum alleys for soams of the parts, the hae of mer-
cury vapor lamps for uluminat:lon, and redesignation of
the lens name from DAGOR to LUCH (light ray)e

(3) Production startéd in the niddle’ 6t 1947 from parts that
had been préviously ciderdéd and produced at Zeiss, Jena.
The" first prodiction serias was completed during the last
half of 19)7 aiid the £i¥6t half 'of 1948 and consisted of
15-20 instiumshts. A sécond sérles was started by the
Soviets with an unchanged désign, bt using parts made
Ain the plant. Total production unmtil thé end of 1951
1s eBtimated td be approximately 50 ifistrumentas,” The
Seviat Al¥ Force” appeared 6 be the ‘princi pal uder of
these instruménts. At thé efid of 1952, techihical pamphléts
dsscribing ‘this instriment were’ distribut.ed by the Soviet
eXport agenty *Teéchexporth.. Copiea of these pamphlets
ware seen in Jena, .

f. Fhoto rectifier - FIM (Fhoto Transformator Maliy)
(1) THé photo rectifier - FIM was identical to the Zeiss
. rectifier model SEG-IV that was produced during the
+ peried 19L0-19kk, - . L
(2) Minor difrerences were the substitution of aluminum
alléys for some of the parts, the use of mercury vapor

lamps for illuminatien, and the redesignation of the lené
mame from DAGOR to LUCE (light ray).

SECRET
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(3) Production started in the middle of 1947 with parts pre-
viously ordersad and produced at Zeiss, Jeha, A sérisl
production of approximately 15 instrumerits was dccomplished
duritig the last half of 1947 and the first half of 1586,
Thers 15 no information concerning further production.

It is assumed that ne additional instruments were produced
since the photo rectifier -~ FIB was preferred.

ge Stereocomparat.or 8K

) , (1) The Stéréocomparator SK was identicéal with the Zeiss
. stereocomparator model E, 18 x 18 centimeter picture aize.

(2) K'variation in the optical systéi, for s1ght diameters
magnifica‘hion instead of the’ origina.l tﬁesign of four dia-
méterd, was calcilated; lowever, the new optical system
was net incorporated in any aerial product.ion.

&) Proauction was started” during the middle of 1947 with
parts that had been praviously ordered end produced at Zeiss,
Jetia, “Approkimately 15-20 instruments wére compléted during
-thé last half of 1948 and in"19h9, “A Becond was completed
arter 1949, Total production by the end of 1951 is estimated
At approximatély L0 instiuments, A%t the end of 1952, toche °
nical pamphlets describing the Sterdocomparator SK were
distributed by the Soviet Export Agency "Techexportt, Copies
of this pamphlet were seen in Jena, '

h, Stereapla.nigraph

(1) ‘rhe stéreoplanigraph was, except for the designation,
identidal to the Zeiss sterecplanigraph model /S, with
11Taminated measuring marks, “that 'I;ich was produted during
1940-1945. No chéngea ih meéhianical or Gpticdl design -
wefe madé,” THe ofily vAriatioh was the redesignation of
the Topogon lens _name to Or:'Lena

(2) Production started near thé efd of” l9h7 with pairte pre-
viously “ordered and produced at Zeiss, Jena. Estimated
production by the end of 1952 was eight-ten units.

1. Small Autograph o
(1) The small autograph was identical with the Zeias small
autograph model C/3,

(2) Improvémeht was fiade on the céntral suspsnsion bearing
f£or thé spaclal ruler. This modification was designed by
“ o the Germian specialists in SKB-3 and was based on experi-
.. mental model teats conducted in Jena during 19L5-1946.
These tests had shown that the central suspension bearing
was not stable enough, It was also suggested that the
opticel system be modified primarily for a better distri-
bution of 1light to beth images and better 1llumination of
the measuring marks., These suggested improvements were
" not incorporated in.any preduction.

{3) Production was started near the end of 1947 with parts
that had been previcusly ordered and produced at Zeiss,
Jena, It is estimated that five-six instruments were
completed by the end of 1951,

SECRET
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Je Photetheodolite standard precis:.on type

(1) This phototheodelite was identical to the Zeiss photo-
theodoelite, model TAN, 13 x 18 centimeters negative sizes

(2) No ‘modification or changes were designed or made,
(3) Production started’ during 1948 and ‘tortinued inte’ 19h9
Tt Witk pavtsTfrom Jena, ~“Approxidatély 10-12 1natments
_ .. Were complated at the end of 1951,
k. Phototheodolita light weight
(1) This phototheodolite corresponds with the Zeiss light

woight phototheodolite, model TAF, 13 x 18 centimsters
negative sige.

(2) The Zeiss model TAF was based on a design by Prof. FINSTER- 1
WALDER ‘and incorporated a closed bag film magazins,. No i
changea or modifications were made by tha Soviets, ..

(3) Preduction of a small number of instruments wis ‘begun in ;
. 19493 however, the numbér and total production at the end
- " of 1951 is. unknewn to me,

1. Fhototheodolite wide angle type

(1) 'I‘hie instrument corresponds with the Zeiss phototheodolite N

. model TAL, 6-1/2 x 9 ¢entimetei negative size, and incor-
pora.ting the Zeiss Topegon 10!!80 ‘

(é) Two or thiee’ iricémplate Instriments wers brought from Jena 50X1-HUM -
and were compléted in the Hlant, | : .

m. Rangefinders ‘and gunsights for tanka

(1) A few of the German spécialists who- had formerly worked _

- ..An the design of suth items at Zeiss, Jena, Were probably w
employed in the plant in similar design-and experimentation i '
in conjinction With ZKB and Workshop #lla, Partieulars of 50X1-HUM
théir activities in research and design are not known| | )

| | the ‘plant had facilities: on ©0X1-HUM
of rangefinders and gunsights for tanks 50X1-HUM
n, Antiaireraft fire control devices ' . 50X1-HUM
S0X1-HUM,
1), Although several captured German units in the D:I.
and Demofistration Section of SKB~1 and SKB-2, 50X1-HUM

- | ée:ial productionv‘was acgomplished- in - :Ls plart *50X1-HUM .
(2) Seéveral models of Askania kinotheodolites were répaired im
the plant; however these instruments were SOX1-HUM
used 'in recordirg 1nstruments and not as antia.iroraft fire
control. units.

SECRET . ..
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o. “Phote colls
(1) Research and expermentatien of va.rioua types of’ photo )
: cells was accomplished.” Téckinical details aré unknewn = 50%1_-HUM .
but cendidérableé research had been v ‘
done with special ty'pes for intra red, ) o 50X1-HUM |

(2) . Prodiiction was ‘accemplishéd in the Photé ce1l Laboratory,
- ZEB after 19L7, and iri thé Photo Céll Laboratery, Werkshop
" #36 daring and after 1950, Estimated totdl production tron :
197 t6 the end of 1951 was 200-300 cells. The types ;
cells are unknown . 50X1-HUM ;

P. Optical anglemeter

(1) ‘l'he Soviet optical anglemater was similar to the Zeiss model.
S50X1-HUM .:
(2) Production dtarted in 1947 by a grcup of German specialists .
(FUNFACH and” others) and stopped néar thé end of 1948.

‘ j:Lhoo-éoo units were produced.

50X1-HUM
Qs Motion picture camera, 16 millimeter
(1) The external appearance of this camera was a kidney-shaped
¢asé With turret ahd thiree lénses, a holding handle fastened
to the bottom of the case, apring Wound foter operation, ‘and
with viéewlinder located on thé side.,” The external appear-
ance was similar to the Bell and Hawell, model DA-70 from
291-15h5,

(2) This camera had been dasigned for tilm reporting, i.84,
news and documentary photography, =~ =

(3) Prodiction of thé carers was i pFogress 1fi a’ séction of
Workehop #13 iiporithé arrival 6f thé German spécialists
_in 1947, Approximately 10 cameras per month were produceds

r.. Becording camera, 16 millimster (Soviet designation unknown to me.)
(1) This cdmera was a Copy of & SisiEns recording camera which ‘

had beeh used iH Germany in corméction with kinothéddolite

equipment for antiaircraft fire contrel unit testing.

(2) Drawings ‘were made in the Désign Section, Workshop #36 et
during 195051 from a camera that was made’ available as a L
model. "No changes were mads from the camera, ''This camera -
way électrically operated and could be installed for aute- '
matic operatien.

(3) Two series of productien’ of 20-25 W o
Workshop #36, during 1950-1551., ‘ 50X1-HUM

s. Askania kinotheodolites

(1) A number of captured Askania kinothaodoliteu, modsls Gtk-J,
Gtk-LO, and Kth-Ll, were brought inté the plant for repair
and overhauling with attempts of modification to meet
specific requirements. Mechanical pa.rts and tclerances

SECRET : .
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were checked for operation in cold temperature to =L0° ¢,
N - Optidal eleménts were recemented with a séffer Canddiafi
’ ' balsam. "Elééfricdl heatirig units were installed insids
the kilotheodolite units. L .
(2) An additional Soviet Pediiirément wds t& incredse the phote
- cycle from four to ten frames per sécofnd; Thie require-
mént was partially achieved by alteraticn 67 ths shutter .
systefi "aid SWitching Félays Lh the cambra mechanism,” = -
* Cy€ling ratés dp €6 s&vén frames par sécond Weére obtained,
but the results woré not constant and the original four -
frames per second wers retained,

{3) A3l rodels were preferred with, long.focal length lenses .
©° (80 centimeters); and without the electrical selsyn system, . I
N - One instrument was equipped with & mirrer type .cbjéctive
. léns’of 100 centimster fecal length, This was presumed
to bé Soviet.designed and prodiced. The' preference and
usé. of long focal lefigth lendes and the lack ¢f electrical
cénnecting Systems led to the beliéf that thésé kinotheo-
. dolites'weré te be uiséd in cohjunctioh’with rocket firing
or other high flying experimental objects. . -

: (k) No'new précuctitn was undertaken cn thess Askania Kine- -
L theodolites. Only repair and checking of the units was - - . - |
accomplished. "Adcessories, such ds” tiime récerdi anits, -

switching inita and comparators wers répairady” : 50X1-HUM'

ApproXinately 30 kinotheodelites (Askamia ~ ’
Kth=l1) were repaired in. Workshop #36 by the end of 1951,

L. Eﬁ,@pyr}c.‘mptorg,.m, . ‘ : ' o,

(1) Productish of a’ small “éléctrical moter, dedignated MUKS,

T.. wid stafted in the Blectridal ‘Léboratory and Méchaniéal
-Sectien, Workshop #36, Ih dcéerderica with Soviat specifi-
‘cations, Twb types of motors were built; one moter was )
for operatien with 2l volts diréct curfent, Technical : /
details of the motor are unknown to me, '

(2) The electric motors wers built on order frem Workshop #13
and it is possible the motors may have been used in the
camerd production. . Such preduction may indicate diffi-
culties in the supply of electrical parts from other plants,

(3) Moter production was. continded until the beginning of 1951,
Estimated total output was approximatély 200-250 motors.
After the departure of the German specidlista in January
1952, Workshop #36 was reorganized to serve as an assembly

- shep for the electric motors. oS :

‘u,’ Phetdgraphic enlaigers U-1, U-2 - -

(1) ‘Thése two units were Soviet designed and developed as
“icoessories for the MZorky" and "Moscow II% camsras. .
.These were simple instruments without autematic or special
features, . - . . o :

-(2” ‘:abp-rgximatelx:so units were érodvzced'péf.,‘ S0X1-HUM
. ,fman‘t,h,. o \ o K

2
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Vo Film reader for microfilm documentation .
/A1) THe £iln réader was similar to an older Geriar fodél, It
' ‘Was developed and produced without Geiman spécialist help.
It contained a matte glass readitig plane in desk sténd T
form #ith two metal doors t6 céver the redding plate when
not in wse, Ideas incorporated were not new; oniy the ..

form of the reader had been chan =sm the . Germin .
modsl, | _ 50X1-HUM

‘ (2) Production 6f the film reader was accomplished during 19h7.50X1-HUM
- 15li9'with approximately 20 per month comploted, ‘In 1949,
- the .production was reduced or

i.' Dovice for measuring torsion moment . L . 50X1-HUM

(1) Thls device was probbls

: iThe Bowviét designa- .
~+vien Tor the dévics was PEM (Pribér Dlia“RKfutidshtehich '
T MEEBHEGY), ‘The  instrument was ased foF ‘wdasiring the force

© . . NBcessary Por the cperatisn of revolving parts in aerial’ e

".; @ cameras, primarily for-testing and inspectien operations.

-£2)., The.format of the instrument wis essentially a bex approxi- :
. omatsly 25°% 25 x' 0 Gentinsters whish was fally ‘ericlosed, .
) ."K}éfu""for'f;itﬁééhihg"’:[ﬁéti‘ﬁiﬁe‘nt'1:'6 ‘CamBYR parts wWore provided, .
- Séverdl ranges & ‘hegsuring” Seales viara utilizéd. ~The tnit
Was electiically “opérated with 'é;h“'e’Iebt"fié"xﬂotbf"dfi’v‘ing
3. ‘o -.@0aP Trein, "It @éntainsd a built-in heatifig utiit that
... Allowed fof bperatisn imdér fiald esn: Na ar' in &
... test chambers,

PR

50X1-HUM .,

ooy

(3-) Seeral small series of ‘this instrument were produced in
Warkshop #36 during 1949-1950. Approximately 50 units were
produced and delivered to the Soviet Air Force, . = =

PRODICTION OF DRAWINGS AND MODELS FOR RESEARCH AND TESTING )

3. In '(@!_i'e" préduction of drawings and models for research amd testing the '

Gsrmaii spécialists were utilized to complete, or revise existing : L '
drawings and current projects that had been undertaken, - a.” fng .
or twd .medels he ctad. 50X1-HUM

Lm_[gdeqﬁatg facilities existed in the plant for their. ... - :
uction, ' ST L. - T

R cgn;era_‘WZeni'thﬂ

[l soma o1

 testing were cons

(1) Negative size 24 x 36 millimeters, o .
(2) The design of the "Zenith® wag similar in appedrance to the
. Lontax’s,’ It incorporatéd some parts ‘that Werd originally . €
P desighed for the nZorkyw, "It is a'mirro¥ reflex type camera
incorpofating 4 split image viewfinder-and focusing of the
eéyeplece. for viricus eyes. The camerd casé Was fibted with . X
. a ‘detébhablle_fback,‘. Several. variations in the shape of the
© boxX ‘were made; however, the mechanical and optical parts . :
remained almost unchanged. BT : L
. o '

SECRET
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L

(3)

SECRET —_ .

Design and medel production of ‘the "Zehithh was atarted in
1648 and cérrisd on through 1949, ‘Three ‘sample-médels wore
preodiiced inthé Mechanidal Séction, Workshop #36. It was ’
bélieved that oné of the cameras was intended as-a gift for

Stalin ts 70th birthday.

b. Accessories for the camera "Zorky"

ey

(2)

The Dediph orrice, Workshop #36 deszgned ‘aécessories for

the "Zorky' camera bdsing the- designs on"acééssory aquip-

mént Tor Leéica and Contax caméras, The purpése of this ~ ..
design effort’ appeared to bé the adaptation of the "Zorkyn’

for séletitific purposés. "Included in the design were attach-
ments Tor microphotegraphy, extension tubes for close-up photo-
graphs;. aid a printing device for’ ‘making™ positive slides. :

No new ideas were incorporated in the design, " .

One or two models were made in the workshops of Workshop #36.

€. Stereo equipment for camera "Zoriy"

1)

(2)

Two stereo attachments incerpcrating prisms w'ére"ébmpirbed
Yy Dr. TIEDEKEN. Orie”stéfeo dttachmént with 'a bidsa of °
dpproximately 65 millimeters was designed for thé standard
lens Industar 1:3.5/50 millimeter., ~The other stereo attach-
mént with a base of appraximately B0 millimeters was designad
f6r ‘the lens Sonnar 1:2.8/50 millimeters. The attachments
résembled the stéreo attachment for the Leica camera and
utilized that same’ principls” éf comrerging optical axis and
total reflection from the prism surfaces. Images were
reproduced approximately 17 x 23 millimeters (single rrama)
on the 24 x 36 millimeter negative size.

A sté'reo'_ viéwer was de'signed for viewing of the photographs'
tdken with the two sterso-attachments, The negative produ:ad,
containifg the tiwo imagés, Was énlarged td approxdimately 9 x'12
ceritimetérs.” The ¥iewer consisted ‘essentially of a leiis type
steredscope that could be either hénd hsid or placed on &
table. Specidl printing was not required; reversing of the
imagés for stereo viewing was accompliahed in the viGWing .
device. .

de Testing and measuring instruments for use in camera production

(1)

(2)

For use on the "Moskve II" camera .

For use on the "Zorky" camera

(2) Instruments for measuring the’ distance from the 1ena
mounting ring to the f£ilm (negative) plane..“

(b) Instrumerit for meagufing the distance between thé
lenid mounting shoulder and the focal point of the -
lens.  The principle of the instrument is unlmcwn )
to mﬂo -

(¢) Device to aid in the asaembly of the focaJ, plane
shutter,

é

(a) Instrument for testing of the range finder.
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{b) Instrumént fér testing speeds of between-the-lens
shiitter.” The instrumént used a 1ight soires with .
meaauring accomplished by a photo electric cell with
a tolerance indieator, '

(3) For use on the "Zenith" camera

(a) Instiumeht for the adjustmént of the reflex mirrer
£6 assure the proper distatice” £¥oh the £ilm (nega- -
tive) _plane and the focusing plane, )

) Smll quantities 62 these ihatriménts were preduced for (
use, within the,plant. far’ testing and.aid in.assembly.of St
the caméras in production, "It 1§ doubtéd that any addi- R

- tional production was under*a.ken for export to other
plants,

Automatic camera .
(1) Nagative aige 2h x 2h millimeters.,

(2) This catera 'ig similar in form a.nd elementa to the "Robotn,
but :Ls not a copy. of ‘it

Camera "Semjat = . o 50X1-HUM:
(1) ‘negative size 18Lna - '
ither [ x 6 cent ters, or 6 x 9 centimeters, 50X1-HUM
(2) The Design Officé, Workshop #36 was ordered to develop _ '
8 €hadp, sfidll picture aize camra for ths Soviet marlet.
The price rahgs of the éamera Wwas not to'éxseed 300 .
_ rubles, ‘

50X1-HUM
Panorama camera "Teharev" :

(i) The negative was réproduced on 35 millimeter width film. ‘

© This caméra utilized s five centimetér focal length 1léns
m;unted in a rotating mechaniam te cover approximately
1800,

{2) The box was approximat.ely 50 x 80 x 100 mﬂlimetera in
size., The lons wds mounted in a rotating cone with a
8Yit type diaphrage for the focal plane, The lens mech-
anlsm was spring operated and could be set for two speeds,
The film plane was curved to accommodate the curved field
of presentation of the swinging lens. The box also incer-
porated a tuilt-in small, circular bubble level, -

(3) An experimental model had been previocusly built by TOKAREV,
a ‘Soviet inventoer, but the model did not prove, successful
bagaisa of varicas techiideal difficulties, particularly in -
the mechanical operation, The Deisign Section, Woerkshop #36,
was given the task of redesigning the camera and. eliminating
all the weak points. The Cermans working on the redesigning
were somewhat surprised that such a task should be undertaken

- since the design was basically very old and had been super-

seded by mzmy newer and improved parcmaric cameras,
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. h. Color photograph printer "Multiplicators

(1) This was a"direct ¢opy of thé color torrection prirtes
that had been produced by the AGFA camera plant diiing
194221945, 7 A slight moedification of the optical system
was made with the ald of Dr. TIEDEEEN, '

(2)- Oné model was cotistrictad in the Soviet workshops without
' .the aid of the German specialists, .

i. Enlarger

(1) Designed for negative size 13 x 18, centimet.ere with fixed
enlarging. ratio .of. approximately 2-1/2 diametere.

{(2) The enlarger was used in &' horizontal peeition (horizen‘ul
axis). The lamp housing and negative carrier were ceoled
by a blewer .system. .

(3) The enlarger was déveloped by the Soviets with. the. add of

-7" Dr, TIEDEKEN in the illumination problems, ThHe purpose. . '
&f the ‘éfila¥par is unimown but with the 13 x 18 50X1-HUM
centimeter negative size and a fixed enlarging ratio of ‘
2-1/2 diameters it is présutied that the enlarger weuld
be utiligad’ ¥ith a camera or pheto—theodolit.e of that ’

o negative size, .

R

3. Prejector "Aero-Multiplex" .
(1) The development of the "Aere—lﬂua:t,iplex" was or:l.gimlly

" assigned to Zéiss, Jeni, in 1946 by tha Seviet Plaiit

Adniniatration, . The _design of the prdJector wis nsarly”

eempleted at ‘the” time of ouf ‘dépoertation and of the dis-

mantI{hg 62 thé plant, ~Prodiction of parts f£o1 five or ¥

. 8ix experimefitdl units had been atarted and were tek:en .
te Kraanegorek. : - ) o '

- 7(2) " The projecteér unit was deeigned for use with the Sov:l.et
caméra utilizing thé Rilssa¥ 70 millimater focal length
.. 1éns,” "This unit was ‘designed in ofder that thrée pro-
" Jaetors £ould be used as a° “unit, or two unita of three
proJécters each éould be coiipled and iised. Units weie.
désipned Tor fifting into packing cames that ¢ould ‘be
readily transported either by eir or by truck, . ’

(3) "The prejecter unit was very similar in design to the
... Zeiss Multiplex, Modifications made include:

{(a) Prejection lehs - Russar 1:10/20 m:illimetera
y (approximately)

. (b) : Angle of field of lens <122° ,
(¢) Tllumination is provided by a So-watt ‘bulb t.hreugh
& condenser unit, The condenser unit consists of
‘two ‘aspherical lenses with a heat absorbing filter. ;
. (d) St.ereescopic ‘viewing is accomplished by use of ana-
. - . glyphic filters (red and green),. .
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(e) Diapositive size is approximately 60 x 60 millimeters.

(£)- A small tracing (plotting) table that can be tilted.
for easiel orientation in the rear part of the y
instrument.

(g) A pantograph was attachéd 4o thé tracing table and
could be used for ehlargad or reduced drawing, The
aréa of coveragé of thé pantograph was half of the
sterec area of the projections,

A"dlapositive printer was ‘also develéped, This. printer had-
an adjustable reduction ratio up te approximately three
diameters, . The printer could bs used for reproduction of
prints when negatives were not availsble. Negative size

.. of. the printer was 18 x 18 centimeters,

Little offort was expsnded on the production of the experi~
mantal models during 1947 and 1948; howaver,’the effort was
suddenly accelérated during 1919...Considerable difficulties
woré encointered in the lens mouniting and adjustment of the
Rusgar lens. Thereforé, ohly thiree experimental models

were completed in'1950, In the £411° 421949, an employee

of thé State Optical Institute, Leningrad, tras 'givena ..
Stalin Prize for' the development of & Soviet multiplex’
projecter.” It appeared to the Ge¥man specialiata that

. further experimental work was carriéd éut 'in the State

Optical Ihstitiite based on the ‘draiings and Fésults that™
were startéd in Jena'and, thereforé, were further advanced.. . .
than the developments carried out at Krasnogorsk, . S
Since” the"pro’jei:tbr was so fully developed at Leningrad,

it dppadred deubtful that prodiction of the instrument

would 'be< carried out gt Kxjagnogorsk, ,

ks Blink or flicker comparator for astrenomical usage

ay

(2)

)

The dévélopment and ¢onstruction of one experimental model
was acctmplished upon the assignment from the Academy of
Selence; Modscow, Development was performed in the Design.
Section, Workslieop #36, and the constructién was done in
the Photogrammetric Section, Workshop #13. -

‘The instrument was a combined interpretation and .meaauring ‘

deviéé, Diapositives on glass plates up to 25 x 25 centi-
meters ¢ould be accommodated in the instrument. Diaposi-
tives were held in the horizontal position. Readings .ef

the plate coordinates scales to an interval..of 0,02 milli-
meters, - Micrometer readings of parallax in the two coordinate
directions to 0.002 millimeters, Eye oculars of six diameters
and 10 diemeters magnification were provided. An éye ocular
micromater for two direction measurement and rotation for
dngilar measurémént was provided. "The smillest Feading on
the micrometer Was 0,001 millimeters. .

The blink or flicker device consisted of a scissors-type
shutter for each eye ocular that could be operated by.. ...
either hand or foot and allowed the opérater to view the .

diapositives independently or together. . . e

LT
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(L) Since this’ instrument was apparently ofdetéd fér a special-
iZed ude, it is believed that no further.production was
_uindertaken,

(1) The design of the print dryer was based on a similar dryer
. mahufactured by Gerater, Sehmachtérhagen, héar Berlin.
The design was coitpletdd 1A 1947 and one kodel was—coipleted
1n'194921950. Parts were completed in Workshop #36 and
Torkshop #1k, ’

(2) Te dryer had a cast iron frame approximately twe meters
high with an electrically heated drum approximately 80
centimeters in diameter. The drum wam drivén by a emgll -
électric motor.” Thé dium was glossy surfaced. Photogripha

Up to 50 céhtimeters in width could be dried, The capacity

of the dryer was apptroximately 300 prints s 50 x 50 centie
moter size, per hour. . .

§0D Instrument - photogrammetric measuring instrument (Deville)

(8se the first sketch /Enclosure (A)7 SOD Instrument)

(1) The stheme for this instiumént was based on tha Déville
principle afid ﬁod%m‘. DROBISHEV. Thé dasign work
wad accomplishe
ofd éxperimdntal modsl waE complated in Workshop fil.
Thé instruwnént Wwaé desighed for point by point measuring
fror oblique photographs, :

(2) The bvate dimensiohs of "the instrimernt were anproXimately .
50 x 60 centimétemy the instrumént could be placed o an
ordinary table. The dedgription and dparatien of the
instriment is a8 folldws: (humbers In parefithedis ifidie
éatéidcomplete uinit, other rumbers a’ shoW parts of the
unite).” The binodulir obssrvation ystem (1) is arranged
in & box form housing contaiming the essential elemsnta
consisting of two mirrers, 1, which-could be rotated on' a
vertical axis; the fecusing devices, 2j measuring marks, 3;
and the eye pieces, L. The picture carrying system (2)
consisted of the picture holder, 1, picture size 18 x 18
centimeters, with rotation and adjustment for various
focal length lenses (range 20 to 30 centimeters) in the
taking cameras; mirrors; 2, with vertical axis for rota- ¢
tion in and cut of the viewing plane. This mirror can

. be a half-coated mirror and thus non-rotated; however,
it was virtually impossible to so thinly coat a mirrers
Therefore, & normal reflecting mirror was used. The
pictures are illuminated by reflecters, 3,

The observation system (1) and the picture carrying system
(2) and (3) are mounted on bearing columns (6) and (7) amd
thus are orientatdd on'a horizontal axis, 'Through this
arrangement, 'the picture carrying systems can be rotated
separately or tégether for ordentatisn through the tilt
angle Omega (W), Stereoscépi¢ setting of thé points on ..
the pictires is accomplished through fotation of the tilt
angle Beta (B) of tha observation system and retation -
through the angle Alpha (d) of the mirrors (1) 1. Focusing
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is done by hand on the focusing unit (1) 2. Bach picture

carrier ¢an de adjusted individually t6 décommodate ti1t

and sWing and mifio¥ “changes in image "giZe, "This adjust— v

ment is accomplished through thé movément F. ~Thé apparent

picture plane and angle of viewing is shown by the broken

line and the angle Fe ().

The c.ross—slide systeii for thé X and Y coordinates was -

arranged on'a base plate and plottiiig plane’ (9) which could '

Y& rotated on thé -ax1s (8).  "Adjustment of the base plate

and. the picture’ carrying units enabled absolute etrientation

of the piétiites. A’vertical line on a small screen con-

stituted a measurihg rod £ér the point’ détermination (s).

This unit was atfached to the X ééordinate slide. Combined

. with the measuring rod was the plotting marker. Movement

. of the X and Y coordinates was done with the handle (10).

Movement in the Y direction was by direct sliding of the

unit, ~ Movemerit ifi thHe X direction was accomplished by

tiirning of the handle which in turn rotated an endless

belt which moved the measuring rod,

‘ Medsurements on the instrument resulted in only the plani-
Lt : 8t¥ic coordindtes X and’Y of point deterfilhation. ' Individual ‘
' i poifits to be determined on the piétiirésd were &8t steréo-
séopically by adjiustment” of the observétion system, picture
cartying system and the pletting plane. TWhen the cerrect
érientation was completed, "thé mirrers (2) 2, are rotated
allowing & free view of the measuring rod’ (5). The moasuring
. ., tTod 18 brought ‘inte stersoscopic’ c¢oincidence with the images
> " of 'the medstiing marks in the observation syatem through
...+ &djustment of the X and Y cobrdinate system., When adjusted, ‘
' the plénimétrié positichi is réglstered by a plotting marker '
attactied to the measuring rod. "This cpération is repeated w
for each point that is to be determined, )
3 ‘ the instrument did not present a very succ:esgc-)X1 -HUM ‘
" ful sclution t9 the probleh’of méaduring frém Sblique phioto- !
: graphs. The measuring process is cumbersome and inconvenient
and the system of picture carriers and observation stereescope .
ware so arranged in such & narrow and limited space that ad- '
" Justment appearéd to be difficult and mey net have been stable.
The base distance between the mirrors in the dbservation”
" gystem could not be changed, thus the point determinatioen
wae done in an unknown scale which had to be cemputed later,

n. 'i'eat collimator for aerial cameras 50X1-HUM

(1) Two test ‘collimators were developed ‘one wWith 1-1/2 meter
. focal léngth and the other with a three meter focal length.
One model of the three mster focal lengih was built in -
* Workshop #36. No new ideas were imcorporated in the design {
of the instru.ments.

(2) The unit that was constructed consisted of a cast iron frame

that was mounted on concrete columns with vibration (shock) '
-absorbing mounts. The collimator unit was mounted on the
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cast iron frame. The collimator consisted of ‘& lamp
housing with rotatifg  £filter turret @nd interchangeable
tést plates and grids, and collimator lens system. The
éamera mount was adjustable for rotation.ef the camera
around its axis and for horizontal movement and centering
of the camera, 'The adjustable mount would accommodate
varicus types of cameras,

0, Infrared guidance system

(1) During Werld War’ I1, Zeiss, Jena, ‘had develeped an infrared
giuidance system named "JUNO®, The Soviet Plant Adminis~ | :
tration erdered furthéi reséarch ahd dévelopiment of this - - N
project prior to the dismantling of thé plahit in 1946,

. particularly in the completion of blueprints and models. .

The project was not corpleted at the time of deportation . !
86 the ‘task was assigned to fhe Military Instruments Group
in SKB-3. TYUNGE was in charge of this group.

(2) Ofé expérimental ‘médel” may Have beén’ biilt ih the Flectre
Labordtory, Workshop #36, urider the supervision of BLUME.
Details of the experimentation or, development are unkngwn
to me, ' . . - 50X1- HUM

P "Black Bady" radiator ror 1ong wave temperature radiation

W : — - o
the unit was a standard long wave (Heat) tefipérature '

radiation unit to be used for leberatery work.

(2) 1Two types were censtructed; ohe for laboratory use and
one £or use in the field, Several units of ‘'each type
_were conatructed in Workshop #36 during 1550, T 4

q. Leboratory instruments

(1) Various test instruments, such as collimators, optical : !
benches, monocremators ard accessories for standard labe - .
oratéry equipment weré ordéred and buili for the labora= :
tories of ZKB. ~Modt of thesé instruments were worked on’
by "thé Désigh Gréup headed by ROEGER in 2KB and later by
the Deésign Office, Workshop #36.” One or two anits, as™
needed, were ‘built in the sections of Workshop FllA and . ’
Workshop #3 . o . T

(2) Six units of a collimator of 1950 centimeter focal length, :
complete with lamp housing and aécessories s were built and. !

. .. delivered probably to tlie University of Moscéw. This ¢ollie .
mator was of standard design., This was {He only item con=
structed and delivered out of the plant area.

r,. Kinotheodolite equipment A . ) C e e P

(1) It appeared to the German specialists that the plant had ‘
. attempted to redesign the Askania kinotheodolite model i s
Gtk '10/20 and to prepare for serial production of the
redesigned model. During the first part of 1951, the
redesign task was given to the Design Sctionm, Workshop
#36. An incomplete, partially disassembled unit -
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was given to the Design Section to serve as a basis for
blueprint drawing and study for redesign for specific
requirements. 'The réquirements were for long focal
lenses up t0 100 centimeters and operation in low temper-
ature to mimus 10° g,

(2) The Askania kinothecdolite model Gtk 10/20 was designed
for a cycling time of 10 and 20 frames per second, During
World War II, Wwork in the furthér development and production
of the Medel Gtk 10/20 was stopped in preference to the
déevelopment ‘and production of Askanisd Kihotheéodolite model
Ktk [l. The Soviets appirently preferred the model Gtk 10/20
because of the faster cycling rate for taking photographs,
They apparently had a large nuiibér of the model Kth L1 that
had been captured during the war,

(3) Difficulties arose diiring the design and construction of an
éxperimental model primarily due to the lack of suitable
eléctrical components. "Parts’ for the"mddel vwere made in
Workshop #LL and a few gear ufiits Were made ih the Mechanical
Sectidn, Workshdp #36.” A médel had hiet been finishad at
the end of 1951, Théré were apparently 'no thanges ini design
trom the origifal kinothesdélite although requirements ‘had
been’ specified, ¥inor changes in tolerancés in tha gear ..
units were made to achieve the cold temperature operatisn,
It is bélieved that serial production of the kinotheodolite
is’ possible, bt difficulties Wwoéuld be encountered in ‘bhe
supply of electrical components,

8, Time recording device forldnothesdolite equipment

(1) A time recording device called ‘the "timetyper" had been
used with the kinotheddolite equipment. This unit had
beeh biilt by the Telephehebau’ and'Noi-me;lzeit, QmbH Frank-
Turt/Main, The last Gefman type was specifically designed
-for use with the kinéthieodolite Askania model Kth l;l for

. antlaircraft fire control.,

(2) The construction of three experimental models was campleted
ih Werkshiop #36 by the erd of 1951. The basic uhit was
simplified by the deletion of automatic switching units
with time delay mechanism that was used in conjunctien with
anblaircraft firing. Time was recorded 61 & héving strip
of paper and thé Soviets required a higher rate of movement
of the paper strip, from 10 and 50 millimeters per second
£6 50 and 100 millimeters per’second, ~Difficulties were
aficountéred "primarily due to poor quility mechanical parts
and electrical urniitsd.” Testing of the kirctheodolité and

the time recorder was. not accomplished iri the nres “of
German smciuists’—%

‘ [the units were suitgble, _ 50X1-HUM !

t. Comparator for kinotheodolite films

(1) The corparator was a direct copy of the instrument manu-

-+ Tactured by Askania for interpretation and meéssuring of the
kinotheodolite films. 4 greater degree of magnification
was incorpcrated with finer lines and intervals on the -
scales resulting in a reading interval of one minute instead.
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of the 10 mirute interval of the Askania Hodel. Scale
plates for various fgc:a_lv_lez_:gth_‘lengee _were interchangeable.

(2) Drawings were made in the Desigzn Secf,ioh, Workshop #36.
Models wWere probably start *kshop #lL;

50X1-HUM -

Be intorpolatog for analyzing the time recq_z'd;i.r_lg__t.apes- o

(1) This irstrumént vWas a copy of a coriésponding ifistrament %
that Had been manifactured ifi' Germany. "Medificatioii for ~ .
the increased spéed of tha Fecér¥ding tape were incorperated
in the redesign-of the instrument. :

(2) Production of a model mav have nossiblv ataviaa | SOX1-HUM. .

Yo Electronic microscope

(1) Durs ng the summer of 1951, the German spécilalists observed .o
" the ‘transport.of "parts and unité fiom Workshop #ll te the T
maln ‘plant ‘building.” ‘It weas the opinién of deveral of the .
* Qertans that the pafts Were for dn eléstronic microséope,
Howavér, rione "of the Germans were specialiste in that
partiovlar field, - : )

() | 50X1-HUM
' ne design work was done by any of the design . 'fh

- W. Device for adjusting the principal point in aerial cameras B

: B

(8eo eecond sketch: /Enclosure (B)7)

: (1) This devics was doveloped in the Design Sectioh, Workshop' "
' #36, ‘and one 'model was produced in the Machaniéal’ Section,
- Workshop #36, for use inWofkshop #13. Productien of the

one model was accemplished during 1950. ‘

(2) The instrument utilized the &uto-cellimation principle.
~ The serisl camera to be tésted (1) was placed in the test. Fod
stand (2) in the same manher as it is mounted "in a nermal . .
camerd mount, " Under the camersd lefis Was placed & plahe ~ ] ’ '
.., mdrrer {5) which could be oriéntsted in a Herizéntal plane ' Y
T 7. by moans of levweling sctévws snd 10 ‘sécond léavels AR two .
directions. "4 plane” glass teat Platé (3) was pliced on
the f41m plane of the camerd. Ori"thé glass plate were
< ... marks Eorresponding to-the collimating marks of the camera
""""and the principal point (intersection of lines comecting
thé collimating marks). Levels mounted .on the glass plate
were utilized in the horizontal adjustment of the camera to
correspond to the mirror (5) im order that the glass plate .
(3) .and. the plane mirror (5) were parallel, An auto-colli- ¢
mating microscope (L) with built-in illurdnation is placed
on the test plate in order to observe the principal point
mark on the test plate and its reflected image from the )
plane mirror.. For correct adjustmant, the principal point B
-1 .-8nd ite refleeted image must coincide, +Adjustment of the
.. Tilm frame must be made until the cortect position is found, - W
Adjustment may alse be made. in the lens mounting or cone.
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EQUIFMENY FOR WHICH OVLT DESIGN VORK WAS ACCOMPLISIED

h. Indicated hale

50X1

ceomplished.
| . .. 50X1-HUM

e. Aerial camera

(1) Négative size. 30 x 30 centimeters, with lene of 50 centi-
' meters focal length.

v i~

12) e development task was given to the Gefman epecialieta
s+ néar the end of 1946. The requirement was to design a. .
" reconnaissante’ caméra with charactéristics similar to the

z&iss Rb 50/30. Latér, the requirementa were to inéludé
anh avtomatic diaphragh contrel utilizing™a phetoelect.r:l.c
cell and.an ampl:Lfier. This automatic’ ‘tnit was to be.

in¢luded Within the lens cone. Exposure time and £ilm - %

¢ycling spéed were 5 be set by “itedns of a rhéostat,  The -
_ caméFa, in¢liding the” £iln migazing, was to'be electrica.l].y
‘heated by. internally placed heating units. N .

(3). A detachable ‘film magazine incorporating vacuum film flat-

" .- tening similar to the last German model was to be utilized.

" Bhig Tagazine ws t6 P& daylight leaded by use of special
caeeettee to be inserted in the magazine. :

(iA "Dexej_gmnt afid dasigii work vas cempletsd in 19h9J s

50X1-HUM

b, Aerisl camera

(1) Negdtive size’ 50 x 50 centimetere, withi"focal 1ength 1ene ‘
either‘ltv)o centime'bere or 150 centimetere. L

(2) The develepment task was given to the German deeignere
durihg the end of 1946, The requiremént was for a recon-
piissanceé camsra-for high altitude and high speed aircrart.
In conjnnctien with the design was a requirament for an |

. . -.‘unage motien compensation device. The camera was designed
S e -.'for vertical mounting in an aireraft and later was changed
. \ _for Horizontal mounting with a mirror set at a L5® angle
in front of ‘thé léns for vertical picture taking, The
.camera had a detachable magazine back with vacuum fi].m o
rlatt,ening. ’

(3) The image motion compensation consigtéd of o pair of roteting
I glaps wedges mountéd in frofit’ of thé camera lens, The unit
operated continuoiisly and ih éonjuncéticn with the shutter
...8nd intervalometer, The rotating wedges must be in the
mct position at the moment of expssuré. Details ef the
switching systen, mechanism, glass, wedges and other come

penenta are not known to me. ) . oo - . 50X1-HUM

'(h) Development work was completed in 19h9.
on thé production of an experimental model or serial

production| |@ifficulties would be encountered

in the mechanical units of the shutter and image motion com—
penaat.ien device and the synchroniza’cion of the electrical..

:system. N -;n' -, » - 50X1 -HUM

. SECRET .
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Aerial mapping camera

(1) Negative size 1B x 18 centimeters, with 70 millimeter
focal length lens.

(2) Development was accomplished in 19&9 and utilized the Soviet
Russar lens with 70 millimeter Tocal lehgth with angle of.
field of 1229, A Soviet betweéri-the=~lehs shuttér, type Verti-
poro¢h was used. /See Enclosure (C), Vertiporoch shuttér./
One primary requirement in the design was to construct a
camera of very light wéight, approximately LO kilograms,

The desipn was based on the Zeiss RME-S 18 x 18 centimeter -
negative size. The camera was designed for use in small,

,~,:.fast aircraft. Cycling rate of the camera was three seconds,

Stabilized camera mount -

(1) The stabilizéd ¢amera mount was desipgned primarily for the
. aerial mapping camera. The mount consistéd of two coficentrig
Cardan’ (gimbel) ripga with eléctric moters and gear units
the motors make corrections in accordance with. the level
bubbleo

(2) The control segment of the unit consisted of an electrical.
éircle level in a metal case through ‘Which: .electrical oontut
could be made in several directions, probably feur. ‘A unit
that may have originatéd in the United States or Qermany,
although unkhoim to the Uérman designers, was made available
to the deaigneru in SKB-l., The electrical system is unimown.

%o me,” The accuracy of the mount may have been within two
or t.ln'ee _dogrees,

contact _printer

@y Davelaped in cenjunction with the aerial ‘camera With negative
aize [ 50 x SO cent.imetera.

Mt e e e e 50X1_-HUM_ }

del

(2) Deaig'ned 1w 19&6—19&7 and wis 'basad on'a @
. mAm tactired "by Veelk, Berlin,

Film perforator o . ' ) ’ \

(1) Develeped’ in cbnjunction with the serial camers with nega;ive
size of 50 x 50 centi.meters. . ‘
{(2) The perforator Wis designed for~ 50 cetitineter w:l.dth film;
1% could bBe operated eithér By hafd of moter driven, ' Several
pétforations could be simultaneously punched. In 1950, a
perfobator with the same principles, although-designed for-
& lesser width film, was built in Workshop #36. The experis
mental model was tested and results were satiafactory.. e,

Develapment unit

(1) The develeping unit was in conjunction with tha aerial
©  camera with negative size 50 x S0 centimeters, .

.- . . -
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-

{2) - This unit was #imilar in design to'a develepirg unit mam-
." factured by Voelk, Berlin, It condisted of rotating upright

o " spoblas driven by an eélec tor, Someé Hedifications were .
' made from the Veelk uni B 50X1-HUM
B, Device for testing the flatness of the film plane in 30 x 30 contd-

setel vacuum back film magazine. (Sée the drawing of the testing
. devics for film flatness in film magazines [Enclosure (D)7)

(1) The dnit comsists o2 Hro wide angle projéction systems =

" mountéd with convertent axss which produce d'deuble irmage
8n thé film plaié of the fdgazine. The imige consists of
two series of pardllel lines at right angles photographed
_en £4ilm'in the magazine, If the £41m in the magasine to
be tested is not held in a flat plane, then the lines are
reproduced as double lines with ‘the distance between the .
two lines a dstermination of the amount of unflatnees.

(2) Thé iristiument” is & clesed caBe,’ approximately 50xé0x100
centiméters, on which can'bs fastehéd the film magazine in
the samé mannéy as it 18 attdched td'the’ caméra body. ' The
init was désigned for migazines &f 30" x 30 céontimeter
negitivé sizé, 'The magazine ie éperated in the norml
mafner by connecting to;a motor driven driving key and & -
vactiisi pukip. The platé, 1, contains tlié perspective eid
"of parallel iinés” (whits lines ofi 4 black backgreund)
which $a i1Tumlnated through & matts glass, 2, from ah
41lumination-system, 3. The illumination consisted of
sevaral standard projection lamps.’ The plate, 1, is
jmaged through’ the plane mirror, L, by the lens, g, onte
the £ilm plane, 6, in such a mamnner that the perspective
id of plate, 1, becomes a grid of parallel lines of
squal distafice. The plates in the right and left part -
of the instrument are projected simltaneocusly and coine
cids in the film plane, 6. The shutters connected with

.. the lenses, 5, are used to expose the film in conjunctien
,  -with the operation of the film magazine, This produces
the sams effect of operation of the film magazine in taking
. of photographs. The testing of the film magazines could "
‘... be'tondicted in a cold test chamber and in pressure variam
chapbers, y P
(3) In order to produce the perspective grid on the plate, 1,
a reverse photographic process was used, A plate with -
. _the ‘Parallel grid is placed ih position of the filn pline,..
g, and photographéd on glass plates, 1, oh fine grain -
- emldion.  Any distortions in the projection system would
“be taken cars of in this manner as long as the left plats
was in the left position and the right plate in its positien.
Projection back through the projaction system would re
thé single parallel grid system in the film plame, 6.

(L) One experimental medel was built, but the résults of the
testing are unknown to ms, A T .

~

L. Phato-earto%rﬁh)(see the drawing of the photo-cartograph, DROBISHEY
' B)/.) -

[Enclosure

"(1)‘ Bases for this instrument were principles and ideas of P_rof.
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DROBISHEV who also was presént at various times siper=
vising the design development. Désign work was accomplished
4n’ the Désign” Section, Workshep #35. "The phots—cartograph
wis a dolible projéctor tinit for @ négative size 18 %18 ] _
centimetérs and coiilld be used for topographic mapping and -
print rectification.

(2) The base frame, 1, was similar in design to the Zeiss Small ,
Autograph 'and stséod on"Peur métal pipe legs. In the froit a
of "the instfument was an upright colusin, 2, Which Was .the -

Z ¢oordindte. "Mourited-on the tép 6f the uipright- columh,” 2, '

#Wag the viewitig head, I, A projection séresn, 3; could be

moved In"a vértical directidn dlong the upright column, 2,

(2 éoordinité) by means” of a pedal dis¢ operateéd with the

foot of the usér. The projécticn scréen; 3, was a fine - _ '

gréinéd matte glass with erigrdved measuring points,- In T
- the lower part of 'the” micveablé projecticn screen; 3, and

. the geilar viewing systém of " the viéwing head, L, was'a -
pardllel ¢ourdé of 1ight rays- (beams), " The  projectors, 5,
were mounted én a baSe rail, 6, 'The lens system of the ‘
pFoléctora could be adjusted whePeby the ealibrated focal !
lehgth '(ap'proi:iL'matéljr'zoo'ixilli'm‘eﬁéi"a)céuld be set exactly. -
Me siZé of the didpositive for projectien wis 18 x 18 ’ ' '
centimstérs ™ The projéctors could bBé adjistéed to acdommodate
Por @wing, tip“and tilt of thé taking camera. " The diapositive .
platé carrier could be adjusted in two ‘coordinate directions v
in conjunctioft with rectification. The projectois were pro~ '
vidéd with a.lens turret with' thiree lénses of various focal !
lengthe. These projection lénses were all the same type- ot
and were used to project image points at different magni- !
fication siZes. Turning of the turtet té change lenses ‘
did net change the intérior eriéntatisn of ‘the projectoer; -
thé 1mEgs point Would not have to b6 reorientated with - - 1
each change 'of '1én8. "The ‘base componénts” fob: méasuring,” '
X 'afid 'Y coerdinatés. could bé set on thé "projectora, "~ The™
base rail,including ths projectora,” could be méved by : . .

. hand wheel .operation-ad the ifoss-sllde system, 7, acéord-

. ing Yo the plariimetrit coordinktés ¥ afd Y. ~The spindle
tirns viete transmitted &ved the” donfiection kiys; 11, té &~
small trdcing table, "For Illumifiatian ‘of the’ diapositives !
during medsuring Lo6r mapping; condenser  ifilts, 8, méunted . .
oh parallelogiam supports, 9, were provided; ~The base !
points, 12, of "the "suppofts weré aliWays in ths same plane =y
as 'thé image on the projection acréén, 3, This movement ‘
vias dachieved threugh a corrasponding alide system of the
vertical column, 2, at the front of the instrument.

For using the instrument as a rectifier, the supports, 9, - v
and the illumination condensers; 8, are moved aside and a
reflec¢tor illtmination unit, 10, is braught into place. '
This reflector is ‘an’ellipsoidal reflector similar to the - '
6ne used on the Zeiss Steréoplanigraph ¢/5. A 1ight tight - e
cormiection betweén the lamp and the projector was available,

(3) Two variants of the binocular viewing system were deaigned !
on request of Prof, DROBISHEV. One variant was for a x
stereo reveraing system whereby the left image could be '
transmitted to eithér the left or right’ eye and the aame’ ol
for the right image. The secend variant was an episcopic 2!
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'béerva'tién system for thé cerrespondihg parts” of the pro-
Jéction images on”the screén and’replicement of ‘the measuring

points by round neasuring
miiltiplex tracing table,”

| the

- value of the Instrument would be quite small,

-~ wde Hatérpx_‘gof case for underwater use of motion picture camera

REN

T(R)

1 ”(-.“L).... Development was accomplished during 1949 in Workshop #36

The case was to house the type of motion picture camsra
thgt was i;}_prgdgctioq within the plant. -

The ‘case was of ‘cast metal, probably iren s with a large

. front window, &nd projecting control knobs for winding,

Lot

shuttér release and aperture setting, Water tight seals

~ofi"the prejecting rods was by méans of & stuffing box.
Case and stuffing bokes were designed for-use 'in depths

_ of approximately 30 meters,

©* e 1708t stand for photo cells |

+- .- photo cell.-laboratory of ZXB.

" (2); The ‘tést staiid was :
T plage,

(1)-,Thé fest stand was dasigned in 1950 presunably foi the ..

50X1-HUM

e li;proﬂlm unit , .

- (2)

i

: 'S,V"Tho_- trade mark of the plant was an AMICI Prism: - 1%
-+ Somstimes the date and serial number would be as shom
© . On émall 'items not requiring s serial number, only the

W (1) This was ohe of thé last assigmeits’ of ths  Design Section

WorksHop #36 in'1951-1952, The ‘design werk Was mot.finished

in Jenuary1952, o
The unit 18"a desk type with holdes far the werk te be

microfilmed, dnd with & glass plite and frassure plate far
copying books, An upright column held a special 35 sdlli-

meter camera. The unit was similar to the Zeiss Dokumater.

TESTING TNTRwYS BED TN FRODUCEION -

6, The instrusent’

equipment of the plant, including the ploductien.sectioris)

_ . labsrdtories and-expsrimental Workskisps of the ZKB s tha"Céritral Pesting
o Laberatery (CIL), consisted dlmost entirely of tha equipmerit’ which ' -
. hadub.oan brought to Krasnogorsk from the Zeiss works 4in 'Jena, Lt

" SEGRET
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oo T : "~ 50X1
S f.l typea of meas.ur:i.r)_g,‘a'.:nd' testing instruments: S0X1-HUM
e [ '™ Preciaion P _ Y
(1) Zeiss' - Universal_‘mgaasuring microscepe with attachments

and’ acceasoriea

Z8ida - Workshop medsiring microseope

Z8ids - ABBE comparater” ~ 7 T T T

78188 - Linear measuring machine (Laengemesa Maschine) _
_ Zoiss - Precisiof theodolite, k¢ - . .
-2é18s8 - Preclsion caliper, as Orthotest, etc. - i :
. Opticdl angle mate¥s (Winkélmesser) . .
«-Optical ‘dividing Head (Optischer Teilképt).- ~ . - !
THe micrometérs and micrometer slide gauges, etc., used '
in preduction worksliops, were partly of Zelss crigin and
partly Seviet produced instruments from the "K.I.LIBER" o
plant in Moscaw.. .

N ot S i e Sl

(1; Gomometer .
Focomster Tt e “ .

3) Dbible collmater apparat -

) - Speétrometer”

) Mohochremator (Prismatic and 1amp or light)

) Interteérémeter 7

) Dénsimeétér, Dénsograph (Zeiu Tken modeY) -

; Solex instrument (for- optical production) ) T '
. For” tasting of lehded" eSpecallly” for the detsrmination’ :
of "tHa FesSlving pdiér, & Soviet sjsiem of line gratings

__(Strichmiren) was used as a testing device,

-5 ﬁ;ectrié and Photo—Elect.ric Measuring Instruments ¢

(1) Various tipes ofi current dnd: voltage meauuring inétrument
' £¥om £irms Hartman “afid ‘Bréun, Gégsern-frlangen, etc, * 50X1-HUM
Raflectitig and/or mirrer galvancietérs =

,Oméillographs, &8 electro cathod-ray eoscillograph

Yeozisuring bridges’ ' . o
mnning-fork—contx‘olled oscillator o o '
 Lux-meter = -
" A ntmber” of prodicts of’ Soviet’ origin weré also uaed
; if"this 7181d dubing 1950-51, “ass ~gurrent and’ voltage
metérs, similay to Gérman typées] medsuring biidgesy =
.. HElt1-196p bifilar escillographa (portable type), Toi ™
J.y Peglstering 35 iillimster films, The latter came from
T a Leningrad plant. L

| g .m*;he Tatest published advertiaing pamphlets of " ’50X1'HUM
e e for Eleetro-industry déscribing varicus eléctro

mBasiring instrumsfits 167 adsembly and” Laboratery usé at .
the plant in the beginaifiz "éf 1951.” Similar instruménts N
éould be also seen on display at the Polytechnic Muaeum

ln )&oscdw, . o

=~ ONRLE™ W N
PR Sl e

-
B o e

'd. ‘I‘N’o AUtferent systems were knewn to be in usé in the Soviet
_ Upien Tof the determination of sensitivity of phoetographic
' mtcr:l.ala: )

SECEY
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(1) GefieFdl phetography - modified Herter, and Driffield
s7atams (different numerical evaluation), (Not the
American..)

(2) .Scientific phdtegraphy - Sd 0,85 ~ system, apparently
‘ a-medificdtion of the Gerlin DIN systéh, the density .
0,85 (6ver a Veil or acréén) used ds critérion, Ons e
such instrument (DIN system) was on hand at the plant, s

MATERTEL SUPFLY

8.

9.

10.

‘Blectrical supplies wére always inidaquate; thi
-various’ diamsters (Zduge); lamps, witches) “vaFisis tittings, rélays,

Materiel for production of parts were generally inadequate in- supply.
All raw materials used in thé pldnt were prodicéd in the USSR, se

the shortages may havé beéh caused by ihadeguite prodictison to Supply
all the ‘déemands, or the result of poor plafining in the distribution
of the materisls. THe ifidividual plénts Weré confiécted through the
highér ministries where all thé production ‘planning was dofie. The
individual plant administrators were unable %o take the hecessary
acticn to ‘assure an adequate sipply of raw materiala. "Anothér factor
that perhaps inflhencéd the shortage wds the podr tranaportation 50X1-HUM
systeém, Fa corbination of shortages in pro-
duction and the poor transportation system résultéd in'a slew dewm
of work in various sections of the plant on numerous occasions,

In the development ‘of new designs and in making medifications, it
was always necéssary to list a stbstitute material aleng with the
racommended material for constructioh, For éxamplé, the Soviet
optical”glass catalogs listéd as many types of eptical glass as the
SCHOTT "and ‘GENNOSEN catalogs; howéver, 'thé Supplies that were avail-
Able Were very limited. "Thé opticsl c4léulators had & difficult

tim8 ih adjasting their caleulatisha to cefférm Yo the available’
glass dupplies.” Normally, thé “eptiéal calewls tor will follow the

listing as glven iri the catalog, but it Was found that a different

type of gldas, of a glass of 51ightly different réfractive index,

would be mipplied which madé necéssary a change in the design. v

Shortages ‘of matéfidls Ior use in éxperimental work wére particularly
noticeable, “WhHere advance planning had beén actdmplished, a year or
over in advafice of the préductlen, supplies of ‘matérials seemed to
be more réadily available, ~Apparently no advance planning had been
done for experimental work performed in the plant, -

Suppliés of metal;, particula¥ly in pre-forfigd shapés, were fairly

: adequate} Howéver, designs had te bs medified to Pit the supplies on

hand, Catalégs would show a variety of dimensionéd atock) however, -
1t wda not dlways possible 6 obtain the désifed shape when ordering,

- and’ éonseqiéntly changes in design were necessary when the item was

Placed in serial production,

a8 included Wwire of
H_xééaﬁaf.i;' transformess,” ahd motors: It was beliaved that motors ‘vere
such a cfipica:l “item that several sefies of Producticn of the méter "~~~
MUKS" were undértakén in “thHe ‘plant 6" offe&t™ the normal siipply.  Dur ing.

*-19L6-I947, there were adeguate sipplies of sléctiical mitsrials con-

12,

" N I s IR PN . R

sisting of items brought from the dismantled plant at Jena,
A’ shortage of wood necessary for making patterns for cﬁéthga was
encountered, ' ’
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Suppliea 62 nofi~Perrous metals, partlcularly brass and aluminum
moys, Weré generally critical. Désigriers were cautiored in too

extensive 1sa of brass Iof parts, ainid workién were constantly =
to ,Sonserve - ‘the metal when producing parts,

50X1 H UM

Filn ror testingwekinotheedolites was difﬂcult to obtain., Some
3. mlmeter width film was providéd, bit it was always inadequate
"The fI1m that was #ipplied was of Soviet mamufacture and
‘'Film was normal black and .white of ap-

in’ amount.
was,marked from Factery #8,

‘_ eningrad.

proximstely 20/10 DIN rating.. The persorinel Who brought ih the.
kinothséedolites fér repa:l.r and later cdme t6 réceive the urits told
4the Gefrmdfis that they had more f£ilm thari they ¢ould use and would
brifiz sdme to the - pLantZ*'Later, ‘théy ‘brought” in 4 nintber of iélls -

of appreximately 200 meters ifn léhgth,

It is poasible that the Russar lensss were

‘This seémed to indicate that

£iln wis avallable for same purposes ’ but not available to the plant

for testing purpoaes.: o

- -

iﬁnguf.u, 7DoIts dnd acrews:of &ll 8izés weFe in short supp]y., “The Goma
technicians always complainied about the PooF quality of thésa items

- that were furnishéd., A limited number of sizes were furnished.

50X1

P

50X1-HUM '

. BNCLOSUEE (A) SOD Inatrument - Photogmmmatric Maaaw:l:ng Device
ENCLOSURE 1(3) Device fqr Ad_‘juating Principal Point 1n Aerdal camera.s

ENCLOSURE(C) Vertiporoch Sh\rbter

ENCLOSURE (p) Teating Dev:!.ce ror Film Flatneu in Film Magaz:l.naa

LY

© BMCLOSURE (E) Fhoto-Cartograph - DROBISHEV

Y
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1] “MBTRUMENT ~ vnorcmmm mmm DEVIOR

(1) Blaooulnr Chservation Systen. '
. Swing mirror far Alpha () mlc cantrol
2. ‘Poousing wunit
5. Measuring oark :
. . Byepiece: '
- (2) and (3) Ploture Oarrying System .
L l. Pioture holder - 18 x 18 on
o 2.. Polding mirror '
e -3+. Iliminetion reflectars
h) Oross-slide Systex for X ad Y Oocordinates
(5) Measuring Line with Plotting Marker

. 'the Omega (CUV) Axzis of the Picturs Onrrying Syltu
58;_ Axis for Tracing Table Adjustment
9) - Base Plate snd Plotting Plene ’
(10) Mjusting Bandle for X aad ¥ 44 justasat

6) and (7) Bearing Gclums for Beta (3) Axis for the nnuuwmd

Enclosara (4). |
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‘-v-w—-wﬁ"w—-v apm—— "w—"“'m S e e e "ﬁ—-—w-‘-."
" pEvioR PCR. ADJUST DG rmon'w POIN‘!' m mw. omn-" .
' ,'1- 'nrm cmn to bo f.ntd '

3. Test plate-with mao:pn pom .nn oou;uun; urko
5..."luto-oou£'uﬂ.ag microuopo A

P 2;"‘-Buo ct mtt

T v B leonh‘re .‘ SERRR ' ’

-
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The VERTIPOROCH Shutter
“_‘—““—-

TRANSLATIONM (from Sovist Msual ca Photogrammotry, by Prof. DROBISHEV; Moscow

Bdition, Geodesisdat, 19.5. Pigure 0, Page 42)

SHUTTER, . le,l_mﬂ-u containg & reversing action ahuftei of the VERTIPOROCH :

projection D.  As & result, the spring O turns from neutral to the extrems position .

o) & oertaili argle + A5 but the lamels Tdisks) tuwrn at the same time from closed
-and covar more effectively the lens cpening, When the spiral Junps off the .

projection D, it produces a fast vibrating motion of the spring in a dowls angle

f

_and reverses it to angle +/3 in noutral position, During this time the guiding ring

“turns the gears with the disks back and forward, 1.e., open and close the lens

aperaturs, The levers R and § serve for the elimination of unnecessary moticn of the -

spring and the guiding Ting 100k, After this, the cyole of the shutter operation

. vheg:lns,,e.gain.

The u:poom shift is in limits from 1/45 to 1/150 of i second by means of .

transposing the nut (sorew) which serves to shorten the longth of the workahle s

part, .The shutter's effisiency reashes 90 £ which surpasses the aotion of foredign |
models, Testing experiments confirm the reliability of the design even after 23?:00

“exposures were made, This can be attributed to the perfect action of the disk
movenants resulting from the’ spring aetion, o S

v

Enolosure (C)
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. TESTING nmmnmrmmmmmmazm
C 1. mat.e with perspective ldnes- . S '

-2, mmephurorngmmmion T e
'}.-_Inmmtion ': . C

e e R -Phna'mirror ' : , L oo . | B
. 'Se Wide angle lens (TOPOGON) for projm utu ’ l:' L
T apprmmmy 15l lets cwphto with -lmtur. o !

S 6. Pilm plane SRR
Te Piln magasdns to be tested . . . o
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