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Lesation of the Instituiar
areas.
In the town of Mytishih, Forth of Moscow. It covers two separate

rth of the
The main building is at an altitude of 160 =, approximately 1.5 s Yo
shichi R.R. station The secondary uilding is about 1.5 i Tast of the main
Myt .
building.
' .
ured
To develop commniocations equipment for the Army, with the ald of eapt
)
Qermon material and forelgn research data.
\ ‘ rtialyy
Both areas of the Institute are surrounded by fenses. The fenses are pm
| barbed — 1ally 4re fenees. )y ]
of beards, with wire on top, and part plain b.rbod-:d e
pany watehtowers At night the fenses are guarded by doge &
are .
S ‘l_.
searshlights. The Red ATmy sapplies the guard personne
smantled
There are many sntennas erected on the Institate grounds. A di .
| , This tranmitter
UHF tremsmitter is stored on the grounds of the min building .
is of @erman origin The stesl mast has been disassexbled. The ante
80 .
velebgth dipole.
. mmber of pers “ .5 Ata Easkituta 18 aroroximately 2000. The
The total o rECmmi Ga we

her below,
engineering staff is made up entirely of officers. Details are given furt!
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Report on the PW laberatery of the Institute for Cemmunieations
Teohnigae of the Red Army

1) The P labowatory was a spaeial undt of the PN famp Mo 7027, Mosaow -
Kreanogorsk. It was formed on 15 Oectober 1945. Its complement varied between
25 and 9 men. Most of them were engineers, technicians and mechanics with
special training in communications technique ( particularly HF werk).

2) The farst work site of the M's of the above laboratory msxffam October
1945 to February 1947 was in the town of fll‘l.lo"lh’l; on the grounds of a former
mummey oamn of tha Gomsuinist Youth Organisation. The Institute supplied the
material ard the measuring aqaipmnt; about 90% of which was captured German
material, The measuring equipment of Russian origin; which was supplied later on
during this period, was smll in quantity and contained no instrusents whish
were modern, handy, and suitable for more than basie purpeses. Modern apparatus
did not appear until the middle of 1947, all of them copies of Gersan n“odoh.

The German models had been gopied so ptinltnki.ngla" that the produsts of well-lknown
Mormon #4mms, cush 22 Rehda & Schwars, Dne SU6g § Rowvsi, awl Teleimmmen, Guwad
be easily recognised. Rmriiamcwmxsy Apparatus of Britishk and Ameriean origin

was also available. | ,

3) The work unit was formed for twom The first was to nmir\upt\lnd
German military and laboretory equipment, the sesond - and probably main nu\-pm -
was to get the non-existent Russimm desimeter wave technique into shape. m- was
the reason why I was flown to Moscow from Berlin, During the first six -o':(hh- 5:_
ay sctivity there I served as a living encyclopedia for decdmeter technique. Thp
volume and the type of questions which I was asked, and the conclusions uul opnh;lon-
fornied by my questioners on the basis of my answers gave a very clear p&ct\i]x; of
the Russian state of development in the field of deeimeter technique. I clM
believe that I was told the most monsensieal technieal things in the lhmdoth ’
manner imsginsble, jaét so that I would form mistaken opinions of the Russians. i
Hmr; it must be sdid thal the Russians have a special gift of finding thcﬁy
way around in what they have .MM"&“ use of it, They did not shew any

notable ereative ability, however, A T

D
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4) During this first half year I was to show some initiative build "some-
thing new® for the Ruassians, For this purpose I developed the project of a
"Universal Decimoter Measuring Set ". I based the projesct on the German data
which the Russians had captured and to which I had aceess ( some of these data
were my own work) and combined a mumber of msasuring and compensating devices
for deolmster waves 1nto ciw apparwive, Ky idés was not to develop the préjest
g beyond the basem of the eaptured material, Fimlly this quite abeard
projest of mine was approved by the Russians at a teehnical conference for which
they had brought all ldnds of experts from near and from far wway, &nd eonstruetion
was to start, or, at least, tho actual design work was to be undertaken. Buring

the period following this, however, they lost interest for various reasons. One

of the reasons was that the whole projest took too mueh time, and a further reasors
was the insolvable diffioulty of supplying material., Furthermore, the meshanieal
workshop of the Inatitute was practisally on the zero level, MachAhery and tools
did not even nearly fulfill the requirements for a meshanical or precision shop
for high-frequency work. In other words, the project was never carried cut. It

did not get beyond the primary stage. Tm It 1s significant, however, that & pro-
Jeot such as this was approved by a conference of experts in the first place.

5) In this connection, a few words should be said about the question of
mtorialu; semi~finiched productu; and tools, The question of reaw miterials is
ore of the most unplespsant ones in xikxmf Russia, All non-ferrous metals are
oritical items, Steel~ and iron nlloy-; including - or ingx perticulapr - tool
steels, are of the very poorest quality. Shipments of raw materials in the form
of semi-finished produsts are almost unknown, and whenever materials are supplied

= "~ 4in that form, their state i eam poor as to 1, indescribable. The tools of Russian
mamfacture are all inferior, and anyone who by acepdent has managed to get hold
of American or Germen tools guards them jealously. It is typical that the workshop
of fhe Institute had only two sets of M 3 thread drills during the entire 2§ years
I spent there, For that reason, the weirdest expedient solutions are required ?1’
designers to get around such diffioulties. Gemerslly speaking, the laboratéries
are An no position whateoever to carrv out continuous and xwhwhex unimpeded yurk.
because the above difficulties provide stumbling blocks whersever one tm-.?"flﬂ\."lx

. f' st
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stats of affairs probably has nst been improved very greatly simos then, because
dwring by later work in the faskory at Xhovrino I notliced the same situatien,

6) After the projest of the Universd) Meter had petared odt, the Russlans
hit upon the $dea which wms olosbed related to it; They wanted their omm oscidlator
for the decimeter range, so that they might be able to carry on experiments at all,
Besides, the Institute had received a few German motal-ceranics Subes of types
ID9, ID 10, and 1D 11. I was given the order of constructing an oseillator for
the 30 an rengs, using a metal-ceramics tube and a concertric wave guide, On
the basis of my collscted data I designed the set, disregarding bottleneoks in
materials or production. This project, too; was badly delayed.

7) Tn #he meantire, the Institute hid gebten hold of a rrosct, worked out
still during the war by a certain Dr. Meinke of Telefunken. It was s device for
oarrier-frequensy multi-channel telephorg on palse-modulated 20 on waves, The
HF stage of the trenemitter was shown to me for mmuon; while I did not even
know what the set was to be used for or who had designed it. Thise things came
out only later on, bit by bit,

At the same time ( Pebrwary 1947) the work site of our unit was moved to the
immediate vicinity of the Institute, to facilitate 1iaison.

Thie already wuite aizeble projoct was taken ower by the Russians all by them-
sdkves. One of the reasons was probably their desire to keep it seoret, ihe other
reason was the faot that they bad had their om “expsriences® with the PW labore-
tory.

The final design of this project was carried out by the ﬁmor!m-om; Berlin,
Weo saw the blueprinte, made from the German originals with German standards. They
were only the Wueprints of individus) mc‘xaniﬁal mrtn, wilch =are then made in
our shop. Circnit dhmn- and data on tho mechardcal assembly were not issued to

8. However, smller oloctrleal assembly units were u-igmd to us, nwh as tutm,
urr:lor-fuqum o-cilla.tm, amplifiers, and above all, power packs, auxiliary
oquipment, msasuring devices, measuring acecessories, and various types of ossillo~

scopes for pulse observation ani measurement. |

4

i

8) Maturally, 1tmdiftieu1ttoptanm-dlidsotthcmjmfm
-4 PRER ks
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these fragusnts, empecially sines we had to earry owt other work at the same time.
Mhmn; the Russians had poouliar tastios, and openly admitted it: The data
for the electrical elements or assembly parts which they ordered from wa were or-
dered Wi th altered specificatiocns. For example, they ordsred s earrisr-frequensy
oscillator, while they wers really interested only in the basic design, tho oir-
cult disgram, the types af tubes usad, and tho dimensions of the circuit olements.
Afterwards, thay built the oscillhtor thoy really wanted in their owmn laboratories. \
Howevor, every time they copled our work in this mannor, the result wus a long
series of questions to us, because their model did not function proporly. In thase
quentions, they always tried to obtain the most voluminous and detailed daty on
the mothods of caloulating and dimensioning of the circuit. The faot that they

' would request the the bases for liw Gal Ut bace W slizulting zrrangements whieh
no person with any sense would calculate shows that 'ad not grapped the idu; but
that they wers quite at sea - and probably still are.

9) The nbove de?ee contalned, among other elemonts, & 20~ pole elsstronie
switch ( made by Lorens ) for the distribution and filtering of the voises, As
already mentioned, the device was to operate in the 20 om range, at a contimuous-
dash power of 100 W, arnd a keying ratio of 1 3 10. A so-ocalled locking transmitter
wes provided for excibiig Wi juless with anhavent HF esclllations. The transmitter
wae equipped with German LD-type nmatel-gerarnies tubes whicl m??mbably being mde
by the Russians themmlves. Bven then already I saw a striking wodel of one of these
tubes which was cbviously a slightly modified copy. The whole device wes to be in-
stalled in German-designed light-metul seses with drawers, and ves to be used by
the Army. Our shop was given the unfinished ca#t-iron and shest-uetal parts for
processing. They were of German post-war mamufacturs, but the mame of the mamu-
facturer couhd not be determined. The pulses sent out had a duration of 1 to 1.5
microssconds and a frequency of 10 ke, They wore phase-modulated. The Russians in-
tonded to use this device mot only for long-dAbiance but also for local colmniutiom
For that purpose thoy had large transit-time ohiins and phase dlsplavers built; in X
order to unify the transit times of the different transmittde nngoa; go that the i
entire urdt would operate synchroncusly. !

100 However, due to the ignoranse and the wnoertainty of the Russian engineers,

S - RIS
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plus the mtorious shortages of materials, the project wes still in the enbryonis
stage after a space of over one year, despite assiduous efforts. In the nsantime,
the origiml projeot had also been modified several timem, in order to ovarcome
soms difficultdes whose mature is hot mown to me, The msult; A8 Wan once con-
fided to me, wae that nobody could possibly find his way throwgh the wild eon-
fusion of alternate designs.

11) At this point, a few words on the level of proficiensy of Russian engineers
utm! approprinte. Two young graduates of an Institute of Technology were assigned
Lo me at that time, as it was stated, in order that they might learn German labore~
tory prasticos. From their uwxamples I eould easily tell the quality of training
glven to poung Russiun engineerc. Thase two wne mem hed hasn Syained only in
high-frequency techmique. Their imowledge comprised a great deal of M gh~frequenay
tectinlque and a 1ot of mathemsties, Homewer, their kmowledgs of high-frequency
work stemued only from books, and they had no laboratory experienso whatsoever,
Abililty to carry out mamual and experimental work was completely lacking. During
theosoowrww=of a fairly long period I took the opportunity of sounding them out.

To ay surprise I discovered that they had only very foggy notiaons of the large
fleld of power current teshnique. Por example, they knew either nothing at all or
only very little about electrie motowa, They had nn aleer nistome 28 L. 108, o
types of eleotric motors, their properties and their operatioml charasteristies.
The easiest desiyn projest was above them., First of .u; they knew nothing about
the possibilities and the limits of the mechanical progcessing of materials, nnd
secondly, th# sketches and drawings they turoed in m iriesciibably bad, both
in respect to ideas ani to exeemtion, that they caused errors of large peopertions
when supplied to the workshops. Their treining in general physies was likewioce very
eketohy, In general, their engineering treining suffered from prematire speeiali~

zation,

12) I should like to say a few worde about the methods used by the designing
office of the institute. ( The same applios to the designing offiod of the factory
where I spant the second part of my captivity #n Russia.) All drawings, as a mtter 1
of primoiple, were made on pasteboard. The sethod of drafting on treacing paper mxx |
is considered "unsound" by Russian designers, 3ince no blueprints could be mde of
o -6 Uil e

3 I
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drawings, sach shop copy had to bo made by hand. But here again, they refused to

use trasing paper, so that sach drewing had to be done over, with the origiml
serving as a model. When the chop had comploted the order, the drewing was not
returned to the designing office, but, provided it could still be used, remained
in the paymster's office as doommsnt. Thus, whenever, a shop order was to be
még}:ﬁ'agun; the drawdng had to he copied by hand all over again. On top of
this, thor. wus no sensdble system for iumdering of uets of drawings. A subdivisicn
of & design project nocording to nomwrnclature, with the project divided into assesbly
groups and aubpwpv; oouldd ol be currled out. A1l aseosbly drain;? were mmbered
in the chrenologicul swjuerce of thelr complotion, starting with "1*, so that the
draming of one individusl part could rwt be assigred u certain place in the design
Ligonding 42 rumher, Am n further oddity it should be mentioned that the Russian
asnerbly
desipnewe crowd thelr/dremings with purte hidden from view, so Lhat it 1s Jdiffieult
Lo decipher the Crawings with their welter of dotted lines, The drawings thus

chow n remote ressrblanee Lo the dress putterns published in fashicn msguzines.

13) Russian scientific literature is full of misprints. The errata are 1listed
only in very rare cases. All issues up to 1947 ( not only the wartims publications)
are marked by the psor and wholly uncultablo quality of the paper and the abomimable
print. Slanting printing Mocks and misplacad columns 1 tables are mo rarity. It
amet he said, however, thet,starting with 1947, the quality has improved by leaps
amd bounda. Typleal for this are the extonsive source rdmneos; 90% of which are
foreign. This 1s an open contradietion to the statement found 4n every preface
about the autareky and independence of Bussian sclonce.

. . Y vy
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Suestionplre

1) What are the working methods of tho Institute?

A,: The individunl enginesr or the work group is given an order, which it
then worke out in a so—callad prelimimary project. This proliminery rroject 1s then
mbmitted Lo the higher wuthority of thn Institute, which mukes o preliminary
cxrmdpation nnd then calls for a technic:l conferenca. At this conference, to whieh
a nuntor of Lochnieal oxports are invited, the dosigner han to "doford® hdk mrojest,
Thie dofonuo 1o folloved by 2 long iscusrdon, an! thon o wobe lu tnken on the
pructioability of the 1des snd on Lhe quoasilon of the melhod of censtructliem, 't
thls stago, the worl nchedwla, modific:tione of tho prollmirary project, ¢nd do-
Lt T e 2ol S LBt not, T destipner et checTebels €A11en bl anne
tont. of Lhis Mrovolution”, He is ordered Lo tuild a proftotype medel, Tho sdministrae-
tion of the Tpatituto mst ba kopt irformed on Lthe pregrons of il wurk st ragular
intervals. Then tha work on the prototyps has been complutd, ancther eorference
for evuluition 18 callsd. Thic eonforenoe judges the wucaens of the model and
decides on any evertual modifieutions. The prodect ie thus ready for full productien.
The designer hav to surrender sll data, including personal notes. A)1 these dis-
cussions are public for 21l memborz cf the Institute. They are attonded by members
22 $ha mnal4tdanl danewtmant, T. aasa of fallures or delavs thev have the fiml
word, after listening to the experta' testirony. According to my obsorvations and
experionces, this method is a handicep to creative abllity, sinse the resolutions
of the tebhnical conference reprvosant a block to individual opinion and mmddonm
initiativo. It may happen that the designer has o work against his bottwe judg-
ment. Daviations from the ")ine of the resolution® are very dangerous, It is in
the mtéwe of this matter that the presence of well-known or famous oxperts at the
discusgion and at the subsequent balloting,whigh.ls not sespwt, has a decisive
effect on the forming of opinions. A mwmilxindx little laboratory or department
shisf will hardly oppose his high superiors in an opsn balloting, 'nm, there is
nothing to prevent miscarriages of justice in the teshnieal field.

Miecellaneoue information: The requirements of raw materinls, semi-finiwhed
end finished products are dstermined in andvance in the yearly plan. If ene of the

P LR
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projost chiefs finds it nesssssry to carry out his work met in aceordanse with the

plan, great difficulties arisc. Grotenque expedient solwtions and deedlgne bl.? often
tal

nearly
reaorted to in order to "remain within the plan®. Lilewd we, m“luu oo~

cur in the procurement «f rare muterials, such as spscisl o' emisals, which are not
being oroduced by the sources of supply asaigned to the institute.

The smount of waste in the mochanical shops, due to lack of trained persomnel
and svitable machines and tools, is unimaginable. Yowever, this does not seem to
worry anyons, sinoe nrecision work is considered partiscularly diffieult and trieky.
Tolsrances and mechdking specifications are prinsipally not adhered to, Hard and
soft soldering of complicated designs ( especially tho brass parte of deoimeter

wave apparatus) is altogether impossible. As an expedient, such elements, often
conaini.lug ur ;'e:\.-.'luvp.u: :-u:vﬁ&. are turned amd milled from a sclid pieée, with

o preat amount of materinl wasted.

Qu2: Nupas of lmsulan Englnsors and Helunbists at the L.wtitutc; with
Data on Theip Training and activity.
At Tebnical e:1ef of tho Institute: ingr. Col. Losunow. Speaks a littlo
English, doas not speak (}ur-.mn; probably hus no tralning abroad.
Department chlefs: Depurtmert for declmeter meusuring teshniqua: I'robably
T4, Ol Télan Nhhaw dots bune s oheea .
Deportmont of deoimeter apparatus design: Maj. Suposhnikov, Speaks perfeot
Gernan and English, attended t''e Barlin lustituts of Tschnology.
Department of decimeter apparstus design or Teshnical Starff of Institute
Administrotlont Naj. Slevers, spsuks perfect German and Znglish, is probakly
of Baltic origin, most likely tralned abroad.
Title of poeltion not knowmi Ma). Forstmann, spuaks good English, a little
Garman, has probably lived in England. Was Tranaferred to Leningrad.

Qe31 Waich is the superior aunthority of the Institute?
As The Institute is directly under the administretion of the Ministry of War.
g
4
Q.L: Is the Institute guarded by militery poreonrel? .
Az It 15 oonsidered o military establishment. It is fenced in, provided with 4
. i
;

watch towers, and has guard detachments.,
=9 Cor
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Qe 5 i Io the Institute visited by inspechisg commissions?
A. 1 Only by duspocting coamisalons of the Ministry of War.

Qe 6: Tu the Ipstitute counsotéd with any cther similar {nstitution?
Ao Thore is a simlaxr imstitute at Leningrad, with which personnel
18 froquortly exc anged.

Qe 7t What idrd of resesrch is carried owt? How 1s the Institute organised?

Ar  Daring my stuy tlere, basic resssreh was restristed to the exploitation of
foredgn mterial,

The mln tesk, however, Ls probably the uevelppment of apparatus and the
testing of tho apperatus designed fer the Arsy with the military revannmal of
the Instituto.

The Chief of tlw Nistitube is & Cunoral { only the military administrater,
not an encincor. Hio name is not kmown.) lle 1s vesisted by a teshnicsl staff
(cf. Quustion 2). The further dividion of the Institute ls acocording to depart-
monts, each with a different field of work. The departments are subdividdd into
the individual laborntiries and technical offices. The engineers of the Institute
ar» noarly all officers. fivilians are employed only in the workshaps apd in sub-
ordainatae positions.

The talephona direetory of the Institute lists LOO to 500 numbars,

Qe £: Detalled deueription of the apparatus built und testud at the Inatit\ih;
1f poasibls, with eircull dimgruams.
Aagwor mobt givene
4 9. : Is rusearct carried vul only for the Army or also for civillan and
commercial purposes?
Ae3 Probably primarlly for wmilitery purposes. is for &s I Imcw, no work for
caumercial purposes is being carried out, bat I am not positive.

Q. 10: What is the equipmont of bhe bm‘rgckl in which ths F¥'s worked.

Az The PI¥ laboratory was a large sulterranean bunker whieh previously housed
troops and is now again usea ror this purpose. The FW built all the equipment,
and vhen they left, this equipment wes removed. Besides this, and the furniture,
there was o equipmert in the barrecks, 3

20- AU LT
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Mgx Kelscher

7 Wiechowski

Heins Froshlich

Clemens Filbert
Heins Lamperski

Heins Oloanek

Werner Salm

Paul Boserhardt

Heins Kloid
Helins Melchert
Hans Malinowsky

Heing Schwars
Hans Fuhrmanmn
Fred Minmini

Heins Schumrs
Hans Hass
Frite Narker
Heins Gleisberg

Werner Breuer

H eins Pavel

Profession
or title

Dr. rer. mt.
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Q.11 Mames of the PRgs who worked in the barrecks, their specislties

former eaplpy location n:l
a

Mathematician V-2 testing Pesnesuiende
grounds Da.

Dr. Ing. Prof. of theor. Inst, of Pregwe
eleotr. engrng. .y
Dr. . high-speed mumm Brenmbor  Berlin- ?
Tne irtemnal combustion Paricow
engines
Engr. elsatric motors independsnt Frenkfurt a. u.
. msohine oonstr. Mmpsor Cberst~ samé
e dorf
. on AP ? West~
Engr High frequency .
Bngre High frequensy ? ?7 TFrensh
one
Bogr. Machine oonstr., ? Stuttgart
wind power machines Stuttgart?
Engr. Carrier frequency Siemens Berlin b 4
Engr.? Power current Siemens seanas Seraiz?
Brgr. Power current Sjemens, Berlin~ same?
ar Spandau
Bongr. High frequency Adr Min, Berlin 7
N.D. - - ? Brit. som
Bricklayer, ? Cologne seme
chimney builder
P -
Klectromschanie Telefunken DBerlin ?
Auto mechanie ? ? Soveone
Telephons lineman City Speysr Speyer?
Master mechanio b § ? Dresden Dresden
Lathe o) ? Berlin (US
parsior ) -
Cook ? T Sovsone
e pm T s
Palligy b ot
=Xk~
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Qs 12 1 Did any PW's aign long-term contrects? If so, who did and fer how long?
A.1 Until the middle of 1947, the Russians kept trying to sound out the pri-

soners on the attitude toward the signing of contraets. In ome case this matter
had reached a fairly definite staje, but then all these efforts were called off
on orders From above, The new policy prohibited the signing of contracts while
on FW status. The FW's were repatriated and could apply to the Soviets for a work
aontraat enly after they had registered with their own loeal authorities.

I have hearsay information, that PW's in camp 7027 were to sign oontracts in
1946. They were given personal papers and work oontracts for sigmnature. These per-
somal papers gave the FW's aitisenship as "stateless”. They Russians, when questione
ed about this, are sald to have explained that this was only right and proper sinece
there was no such thing as a German State.

Q. 132 Were PW's with special qualifications transferred to another csmp for
different kinds of work?
A.1 In the spring of 1946 our group contained a certain Dr. Heins thlieh;
of Bcrlin-?mkou; a specialist in the field of high-speed internmal eombustion ‘
angines. He wound up in our high-frequency group b: niotako; and was taken back k
to the camp after a while. Reportedly he was semt to the Caucasus shortly after- “
|

ward,

Q. lhk: What is the present ziatus in the field of high-frequency technique?
A. 1 oummx
Seneral:

Ravez mtorials and semi-finished products: The ruquirements of high-frequency
technique ssen to figure in production plans either not at all or only to a very
1imited extent. Non-ferrous metal sheets and profiles are available only with diffi-
culty and only every mow an! then. Alusimm and 1light metal alloys appear to be
roserved for the aircraft industyy.

The synthetic resins for use in HF technique are of very poor quality,

Semi-finished and finished parts: The supplying industry produces only parts
for low-frequency technique anclﬂ for broadcast~band and iong-wave recoption tech-
nique. A1l mterial not in these categories ds of foreign origin. ( A factory at
Sanie | -12-
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d
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Tabiticerd, produces water-cooled transxitter tubes with outputs @8 15 and 25 I.)
The industry, however, is in no way able to mset the demand. Amerisan lend-lsase
shipments and captured German stocks eiill play an important role.

Furthermore, there is a total lack of presision-built mechanieal contdmmetion
elements, such as nuts, serews, washars, splints, eto.

Personnel: fipmtxidyxinuchent I never met ary specially treined mscharnice
for high-frequency or low-frequensy work. Thers are quite a few pecple whe call
themselves"specialists™in Ane field or ancther, but their "specialty" is naver
their real field. They perform this type of work because they used bp be working
in similayr fields before., Of oourse, ncbody takes any serious interest in their
further training or education,

Teohnical drafting peresonnel and other techniocians are given short treining
courses amni are thus on the level of epprentices.

On engineering perscnnel cof, Question 25, On technical data ef. Quastion 17.

Brosdcasting: Russian broadoast receivers are not marked by good tone quality.
Pidelity is not considered important. Loudspeaker console medels are unknown. The
main thing in receivers is the wolume. Automatic fine tuning and push-button tuning
devices were not observed. The mechanical construction is ccerse and faulty,

Palidizzl aspects: I ropalirsd or Tetnilt hundreds of radic reselwers. The
rebuilding generslly consisted in the installing of a short-wave reseiver. In that
ocase 1 was always asked, more or less confidentially, whether the set would amk
now receive London, on what wavelength and at what times Lonmdon was broadoasting.
The lisfening to non-Russian staticns, as 1s known, 13 not allowed, or will cause
trouble for the listener with the political authorities.

Russian radio receivers are in no way able to compete with European or
American products.

o .
-

Television: Noscow has a television transmitter, which at present broadcaste
only experimentally. The quality of the broadoasts varies greatly Wi thin one pro-

gran.The fsults, in order of their magnitude and frequency of ocsurremss, ars the
following: Thres-dimensional appearante, black-and-white images, poorly fooused
sones, barral dlslortious awd plavushion disteetions of images. Hoving plctures ’

NPT
L i R
13-
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qre televised without a fading mixer.Studio teleeasts have poor dgpth focusing.
The transamitter has to warmm up for about half an hour before it will operats
with a fair degres of atubility. Its tons quality ls good. Its transsitting fre-
quenoy is approximetely 50 mo, with a distance of xismk 8 mc between audio and
video. The Russian CR tubes are strongly mom convex, with a scresn diambter of
about 25 om. The coJ.or of the image is greenkéh, The television experiments dats
back as far as 1937, since I saw a receiver built in that year. The nusber of
images is 25 per second, with about 350 lines per image. Work on the definite
establishing of the number of images and lines has not yet been compieted.

Low-frequency sots: The average person cammot afford to buy & radiov reeeiver,
sinco the cost 1o 452 high. Thimsiiae, ‘here are extensive wired ralio networks
in Russia, operating on low frequenay. One village, for example, will have one
single reseiver and g power amplifier. The subsoriber has a standaxd crystal
loudspesker which is comparatively inexpensive. Its tone quality is fantastically
had. Its construstion is extremely primitive, and the materials used are unsuitable.
Conssquently, it is always in need of repair, empecially sisoe the individual
parts are only hastily stuck together with ordinary glue. The radic reseiver it-
solf is ususlly mintained by the local Party headquarters, and permanently tuned
to the broadcasting tramsmitter of the districti. Subscribers pay a monihiy fee.
(Cf. drawing of the loudspeaker, appendix 11). For LF wired radic networks, and
for factory intercom sets, a mumber of power tramsmitters with various ouphts
have baen designed. My last job in Russia was the mintemance of one of these de-
vioes with a 500 W output. Ih was of rack construction, As everywhere elee, hiere
too, the electrical components n:/’g}’fonign origin, while the wiring was hap-
hamsad and with unsuitable materiai. The set, although it had been in operation
only for a short tims, had & tremendowsly.hish-interferense level and broke down
at loast three times a week. It was not reliable or safe by any means.In addition
to ringing noiees ( ereated upon entering the amplifier room) and fesdback neises
in one amplifier, most of the interference sonsisted of AC hum., This was oaused
by the fact that the line transformers and the LF {ransformers had been arranged
in a very thoughtlese marmer. This fault had to be elimimted by rebuilding.

This uo; deaonstrates the designers' 1pomnu of ghgtrieal requirsments, and

T [,{.‘ 1k
Y TU T R A R T
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the inability of the consumsrs to offer any oritiocism. The moving-aoil microphons
belonging to the zst was not safe from dust and mechanioal damages, due to faulty
sonstructions Furthermore, it was designed so badly that there was great dangor
of damaging the mesbrene and the coil every time it wme taken apart. Howver,
large loudspeakers of «xmellent construction are availabls for factory PA systems.

General: The quality level of the 1nst ruments and oquipment in the labora=
toriss undoubtedlly provides a reliable measuring stick. (Cf. paragmph 2 of the
¢irst chapter). The lavel was very low and was raised only by the pu.chase of
Amerioan aquipment and by the obtaining of oaptured @ersan stosks and by copying
them. For instance, I saw no universal messuring squipmert ( @owhination AC and DC
vahltmeters and armeters) of Ruseian mamfacture. There lro; however, ammeters for
90 xk mioroamps, in eardboardz houning. These instyuments are found frequently.
The pointer adjustment was fastened to the cardboard, so that the merc position
would be displaced every time the instrument was noved Measubing instrumrts for
laboretory purposes in bakelite cases apd momik soundly constructed have appeared
only recertly. The bullding of copied sets apparestly has gone into full produstion
during 1948 and 1949.

Q. 15.1 What is the prenent state of redio telegraphy (decimster wavds)? !

A.: In my opinion, there was no decimeter wave technique bsfore tho ond of
the war, an I stated before. This fleld may have besn treated by a few Ruesian
top experts, as far as Shrpxamuid it wes available to them, but snjdchmxkmrx
nf.e.bunlnd Ruasian decimeter wave technique did not exist.

By now, they have probably gone through the very detailed technical and zclen-
tific captured dsta, so that the Russians should be at the German level of April
1945, at least 4 far as theory iz concerned. Judging from ny observations, the
Russians mede great efforts to develop practical applications for the eaptured
data a8 quickly as posniblo; using & mothod which might be deseribed as a reooks
hoakn methad, which would allow them to develop a pmotinblz devics and th exploit
the theoretical bases for designs of their own., However, my observations only go
as far as April 1948, so that I eannct mke any statements on developments after i

that tins, Tt 1s & pecaliar charasteristio of the fus method, that they were !

[ »
"' 1,3 Ei;_t w‘r(g
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ot interested in the physical Wy and Wherefore, but that they wanted almost

axslusively only "recipes” ard definite operatioml instructions and dimensicning
rules which oould be put into practice at ones.

2 161 What sets ( type designation and technical oharecperdatics) are

uied in radio telephony?
Answer not given.
Qo 171 What are the weak points of Russian equipment and what are tho causes
of these fuulte?
A.t a) High weight. The use of light metals and light metal nlloyl is almost
coapletely prohibited. They are not sure of themselves in their dui.-, i
y oross-sections of their sheet and profiled mstals are enmormous, while w;ng .
tho strength of sheet-metal parts by profiling 1s not a popular mathod, n\\" gonsral,
ecudurbogxtx deformation of parts ls carried out. by cutting rether than by bon- .
outting methode. L
b) lack of corrosion resistance. Since iron amd jron alloys are uud wlth
preference and since surface treatment is neglasted, corrosion is high. ‘Nichel-
and chrome plating are carried out only for appearande and thus are r“trlifotod
to external parts. ’
¢) large sise. No efforts eculd be detested of redusing the sise of tho
apparatus by oondensing the assarhly parts and utilising empty spase within the eet.,
It is sald, that this is not done because the telesooping of sonstrustion o:l.puui,a
make sonstrustion Smpossibly diffieult and because the mamfacturing methods W
cope with such probless. "\

d) Difficulty of repairing: According o the requirement that all designs mlt
be as simple as possibla, no effort is made of separating the individusl clutrlul
groups of an extensive cdrcuit from esch other, Instead of building sete with easi-
1y interchangeable elements, all kinds of parts of a eircuit, no matter how hetero~
gensous they may be, are mounted on ene and the same base plate,

o) Lack of construction material: During my activity at the Insti‘tnte b -LED
covoud that screws, muts, washers, apunt-, and electriocal uulloriu sush as
jacks, plugs, csble shoes, soldering strips, and terminal strips, existed only

on paper, where their industrial standards were -puinod, bat that they could not
7 a EJ‘“L SEIMPEE

3 o 4
Declassified in Part - Sanitized Copy Approved for Release 2012/05/23 : CIA-RDP82-00039R000100040005-2



Declassified in Part - Sanitized Copy Approved for Release 2012/05/23 : CIA-RDP82-00039R000100040005-2

]

[}Gi\ihﬁc!énm

ba found in utook anywhere. All theee 1tm; although mes~produstion items,
wore mmufuctused by the corresponding industry individually and in quantities
to £111 one individuil order. This has quito an adverse efffet on interchange-
ability, especially since theds are mo thread gauges.

f) Wiring mterial; During the pmet-war yeers, the Institute used only
captured German wiring material or Amerisan wire for WP and IF oircuitn. Of
Russian wire I saw only the following: Pnamel lasquer wire, with wery inferior
lacquor which cannot withstand the stretohing and bending atrseses coowrring $n
the winding of a small transformer 3 textide ~ rubber - copper lits wire, de-
signed for the elentrical system of motor veliicles » but with croas-sections meh
too large for use in HF equipment; textile- oil lacquer insulation Juckets, with
4n irterior diambber of no msore than 2 mm, qulityu!mnytoopoorforuvun-,
the inside ueually hopelessly plugged with laoquer; plain copper wire of all sises
btut never edthor tin-plated or silver-plated; waxed wire wfth cottém thread wound
around 1t,

All Russl |

= an equijment, inoluding pre-war equipment, regardless of whether
Ttxmex broadeasting equipment, laboratory or measuring dewices, or militayy
osquipment . are wired with +hi. MaLrlal desigieu ior minor lowswolt
WL g 280 maynoses
and for automobile wiring, Synthetic resin insulators are regarded with aulmicn.
oince the Russians coneider them unsafe, | ,

&) Shortage of ceramie and synthetic resin construction materials.

Coramic mterials or parts are practioally unknown. The only osremic produst
avellibe is porcelain for pomer ourrent purpmees. These ceraios do mot have
dlelectric values which render them suitable for high~frequenay technique. The
insulating @teriml of organis orizin, which is practically always avallable, is
hard rubber, whose dicleotric values also make it unfit for use in Hp oquipment,
Recontly, plates and rods of a synthetic resin ( known in Germany as *Trolitulw),

obvionaly imported from the Soviet Zone of Germany, have appeared This material
hos walues which 21Yow 14c uus sven in WF eguigment |

h) Condensers:
Paper condensers: Very large aize, very low operating voltngu; very sensitive
to overloading. E:FEWFPF?FNW“

PR
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Paper - oil condensers : Not known
Electrolyts condensers; Only thoze with semi-mbist dislectric are imown ( wet ones

are uninosm). They have a very low voltage limit, are very sensitive to the slightes

hest effect, have a very thin outer alumirum jacket, and sorrode quiockly.

Mioa oondensers: All kinde sfd all dimensions. All of exsellert quality.

Trimming condensers: Air and ceramios trimmers are not inown. The only ones in
use are press trimmers with mioca as dielectrie.

Tuning ccndensers: Air gap variable condensers up to soom, £ individually, and '
in sets of up to four are available. Mechanicsl sonstructiom is coarse and olumey,
the bearings are usmlly faulty. Synchroniaation of sats at the factory is not
carried out perfeetly. nu'::;- on the outer condenser plate for synchronous
setting 1s coarse and does not fill requirements for goed synchronisation.
Varishle condensers with miea or synthetic rssin as dielestric and with capacitances
above 500 );/l are unknown.

1) Line tramsformers and DO filter chokes:

Fimished transformers and chokes of the usual commercial type are hardly
available. Dynamo sheet iron in plates is available, although it usually arrives
in poor condikion because it is carelessly packed. They are rarely properly in-
sulhted by being lacquered or by having paper pasted on them. Cut iron cores
sesm to be availsble only from waste miterial. The cut sheet-iron croes (Jacket.
type) always consist of individual strips, so-called E-cores ( three legs and
one yoke made of one phu; the pecornd yoke separate) are rare, so-called tongue
cores ( three legs and both yokes of one piece, the inner leg provided with a
notch at one end) are unknown.

™o commrclal tranaformers ars sorrsctly dimensioned magnetiocally, bt usualdy
dimensioned too smll electrieally, so that the windings heat up considerably even
under normal load, while the transformers cannot take mich exvess voltage), The
aores and windings are protected against moitture only with bituass, 1f at all,
while lacquer coatings are unknown. Transformers and chokes seldom come with
6ast frames, or with finished terminal strips of either primitive or bstter forz.

The cut sheets ars marked by their uneven dimsnsions, since they are obvious-
i l,ycutbyplainautcnticmtallhurlmdmtwﬂnpnnhu;thcodgclm

~180
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§) 17 and IF transformers and $ait shokes: The statements made atove also
apply here. Better shest-iron allvys and thinner sheets than the usual dymamo
sheets are not availadble.

k) HP iron cores: Iron cores with molecularly distributed irom, in the form
of threaded inserts, ure available in auffiocient quantity. Their electrical values
render them suitable for use in the standard broadcast and long-wave ranges,
Special ghort-wave alkd ultrashort-wave cores, or sny form but threaded inserts
are unknown.

1) HF 1its wire
BF 1itg wire for laboratory use was not awvailable. The lahovetory werker has &2
mke them himself from laoquered or silk-covered copper wires. The coils of resdio
receivers are usually wound with solid wire.

m) Insalation material of paper or textils and synthetic resin: Flates, rods

and tubes are available in limited quankity. Especially in tho case bf the rods,
the surface is very poor. The plates are ususlly uneven and have a disproportionally |
large, wedge-shaped -dii. ™ tubss all have oval cross-sections.

n) Rolled brass: Brass strips and tubes ( uptou-_tcwrmldimtu) are
avallable in sufffolent quantity and in very good quality, with flawless suffwces.
They are extellently suitable for bending and for soft-soldering. The brass sheets
with & thickness above 0.5 mm are very poor, with scaly surface and layers of seale
enclosed. They always arrive in poor condition, becauss of the bad packing. They
are not very suitable for soft-soldering, because they are improperly alloyed.

Brass tubing of greater dimsnsions ( between 20 and 200 mm dissster, of the
type skited for decimster wave guides and cavity resomtors) have inferior surfaces,
saking difficult mechanical resonditioning necessary. Their lack of suitability for
soft-eoldering ks 2specislly striidne. because some of the alloys 'uppuo& resemble I

bronse. They are extremely diffieult to obtain.
Other rolled profiles, such as U~ or T-angies, are not known.

UG g

RS
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o) Wire resistors 3 Wire resistors, wound on porcelain tubes or ceramics,are

known. Resistors in the form of wires or ribbons, of various alloys and all di-
senaions, are amply available. They are all of excellent quality. Piniched re-
sistors are difficult to obtain. They must usunlly be assembled by the user.

The production of high-load resistors by the applying of & protective enamel
coating is unknown.

p) Wire-wound rheostats and potentiometers: High-ohlie; low-load ( up to 5 W)
podels are difficult to obtain. Their design charscteristios are poor. Only those
with arithmetic characteristics are marufacstured.

Low-onmis { up to 20 ohm) items for high load-, usually wound on asbestos,
ara wall designed and available.

q) Carbon resistorss A 2 W type (simdlar to the "Karbowid La" made by Sie-
mens, and obviously a copy of it) is awailable, although it hes mo protective
lacquer coating, kmx and its terminals are not tin-plated but consist of bress
with poor soldering quality. High-ohmic and low-ohmic types are amply available,
but hone of them are low-load types. The low-lcad types are copies of American

models, o vory 1isttsd 47 quantity. The resistance spesifications are completely |
mwm.n«-mm#mmmhmmmn. ‘ [
r) Carbon potentiometers: High-ohmic and low-ohnic types with loads xpchm of
1 W are available. Their dimensions are hrgo and the design is poor. The only
type of contact known is the slide contact, Swash plate contacts and mercury
contacts are unknown. Only potentiometers with arithmetic characteristics are knovn,
those with logarithmic and other characteristics are probably not awailable.
s) Cirouiting: Wiring of equipments 1s usually haphesardly arranged. Even
where eoupling capacitanses and cireuit Motmou are wnimportant, sueh as in
large supply 1ines and in insensitive eircuits, neat and rectangularly arranged
wiring is gererally not carried out.
Ample mppuu of soldering tin ( ustally pure tin) are svaiisble for woie !
aoldorind/lolophom and soqueows sine chloride solution sre used as fluax, The
1atter iz used with no regard for corrosion effests. Organie soldering flux or i

soldering pastes are not used. Special tools, sach as lo or tweesers
| ' ity anaranith ’
=2

o
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or tools for removing lacquer, are lacking. Elestiis soldering irens met be
mede by the worker himself.

The method of using spot welding for wiring is not kmown.

Hard soldering ( especially of assembly elemsnts) is a touchy problem, Not
onlykx the knowledge of the fleld of hard moldering very limited, but suitable
soldering alloys are hardly ever available. Usially any kind of brass which happens
to be around is used as solder. The results are usually dissstrous. Kither the
aasembly part itoelf hus melted or the joint does not hold, For that reason,
hard moldering is avoilded as mush as possible. Soldering of aluminum or aluminum
0lloya was yxmik not ohserved, nor did I see any equipmsnt on which such a process
had besn carried out.

Baeotrie welding 1s prefarred to acetylens welding ( most likely heesuse of
tho oonstant trouble of obtaining axygen and acatylere on time). However, both
are oarried out with unbelievulbe ignoramse and carelessness. The sama as for
soldering appliss to electric welding. Regular industrially-produced slectrodes
are not available, and any steel wire within reach is used instedd, after it has
been eut into pleces, dipped in lime and dried.

Qs 18: What Cermen commnientione scuipment was repaired and which types
are now being used by the Red Army?

A: 2) The Institute had'a eaptured jx airborne panorama set of type "Rotter-
dan®. All electrical and &;’:ﬁa, and testing and assembly instructions were
also on hand., The set was complete, exoept for a few minor dotails in the power
supply system. Itmtobonpgindadputhtoopmuon. However, the Russians
managed to "rep&ir‘ij to death®, and, after & few months, lost interest in the
device, This ow at the time when the Russians had more captured material
than they knew what to do with., Later on, the set was camibalised for m,
mts, individual parts, ete, It 1s unlikely that the Rusaiana will be able to
rec-nstrmiot one of these satms on the hasis of the data t!.:ny tnva; unless they have
other captured sets of this typs, becauss the data origimted from different stages
of developmnt and differert modifieations, and had besoms hopelessly sixed wp.
Even I, who was familisr with the set and who had even worked on these data at

Slemens, had difficulty in midng head or tail of fhem,  npivirr s
- RHRENT,
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b) The Russians also had many seto of type "Michadl". These are dooimeter wave
direstional commmieations sets with about 20 fixed trensmitter frequencies
and automtic receiver setting for A(?) telephone channsls and two teletypes
W th a mean transmitter frequeney of 54 to 56 om. About twenty of these sets
were repaired and placed irto operation. The roed of the fnstitute duildings
had many of bhe antennas of these sets meunted dn thea, and it is asgumed thet
the sets were in expsrimental serviee.

The Rudsiana were greatly interested in this deviee. The avallable data
were completed, ap for as neosseNsy, and worked out B0 that the ast could be
cophed, I found out that the Russians were working on mbdifications, &n order
to £1M expedient solutions for bottlenscks in production and procurement of
parts. I do not know whother or not these efferts were sueceseful, The interest
of the Russians in this device was 130 great, that one PN receivad the order to
design & wind power phnt, to ha used as power supply for such stations to bs
sat up in {rmccessidble reglors. This wind power plant had a rated ontmat of 500 ",
corresponding to the power requiremsnts of two sets per relay station, and was
emqyipped with an cmergenay battery for periods of calm,

The wind turbine itself was designed by Engr. Bosenhardt, while Engr. Filbert
designed the electrical part. The Russians at that time imtended to set wpa
large communications met with these sets cr with the coples they had msde from them.
One of their main ainms was to build the relay stations as crewless mueu; while
on the other hnﬂ, the impossidility - or rather the difficulty « of listening
4n was considervd & novel and great advantage.

7t is to bs assumed that this project has been energetically parsued,

o)There were also two sets of the "Frankfurt® type. They are also directional
decimeter c-mmnidations sets, but operating on 20 om waves and using & -limtm
This set, as far as I know, Mumm-mmmmtmmmm

wmropshodwaapnhmhlly operated between the Institute and owr workshop
atm Topmsowskaya. All necessary dats for this set were availablse. After the

s
experiments had been concluded, the sets were dismantddd again. I do not know
of any plans for their further use or copying.

4) I do not know anything about use of other commmnications equipment, espe-

-2 ngbig BEE L |
UL Tl g
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eially of the type used by the Army. An ultrashortwmave telephony set, developed
at the end of the wer in Germany, of the eize of a tin can and with a steel ribbon
antenna, with u range of wbout 3 km, was not taken serious by the Russians,

Q. 19: Baaot desotfption of Dr. Meinke's set, if possible with drawings.
Q. 201 Was this set copled, if so, when Rifiers peactical tests ocarried out.
and with what result?

Ao to 19 and 201 Although I have already covered the min points of this qumm; !
T ehould like to recapitalate, The projest of a directiomal deoimeher commnications
sot wan developed during the war by a oertain Dr. Usinke of Telefunken, After the
war, the Russians ordsrod resunption of the projest by the firm of Lorens, Berlim,
as we discovared from the drawings we sew. These drawings mm/'?:»iunlo‘-l assembly
parts which were to be budlt 4n our shop. The circultsosomt diagrams and mochanical
asoezhly drawings were not accezsible to us. Yor this reason, and because of the
confusion security methods employéd by the Russians, it was impossible tb got &
clear over-all view of the device, As far as this was at all possible, it applied
only to the transmitter part. Almost mothing at all became known about the re—
geiver part. I assume that the receiver part was being worked on by & department
wiach bad mv swassblon TithDthe PN lahavat.ory or was not permitted to acontact us,
Swpx In particular, nothing became known sbout the method used for the sonvers {on
of the received phase-displaced pulses into voios frequensy. The Russians were
strikingly and stubbornly silent on this pod.nt, despite repeated uttempts at scunding
them out. Thus, the data on the transmitier should be accepted only with reserva-
tiona, since 1t represente only parte of & hasy pattern. The important data are
an follows: Transmitter wevelength 20 om. comwn output 100 ¥, Keying
rotio 11 10. Pulse sequence 10 ms, Fulse length 1 to 1,5 mierceseonde, Viodulation
by phase displacement of the pulses, 20 telephone ehannels ( 19 for noymsl con-
vershtion, one for servieing).

Thie set was to be used to establish a commnications network, whose main
advantage was to 1ie in the fact that any corversation could be removed from it
at any point and replaced by another one. in vuiers words, it was to be a regular
telphone network, only ueing radio ihsteed of csbles. Esch receiver station de-

modulates the received signal , separating all 20 chanmele; to voice frequency,
whereupon mam the conversaticns to be removed can be, ploked. innd others in-
TR TR TR A T EYR
2% o
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serted. The newly formsd aignal then modulates the relay tranemittay, Even at that
tim, tho Russians were already opeaking of a wodification which would mhke 1t
possible to demodulate only the desired mdsage, 50 that the interference level in
long-distance eonversations pdoked up and tetransmitted bgm mpy relay stations
wonld remin low.

For the reasons already mentioned, it was impossible to detormine how the ver-
sion being developed by the Hussians differed from Dr., Neinke's origim) and Just
what the médifications were. It 15 onls certain that many modifications were sug-

gosted, dropped, and then modified again during the dovelopment stnge,

It 1s diffioult to say when this project reashed the experimontal stage. At
any rate, after one year hud passed, the laboratories wero still busily working on
it and the end was not in sight. Just thon, tha project csused s heated argument
at the Institute, because the project lud run way mat 21l doadlines and besause
one &ifficulty after another ( including -lortage of mitorfals) kept eropping up,

Q. 223 W,s foroigp research exploitad, and if 80, in Wikt smnner?

A: The evaluation of foreign reseeseh and development work ( chiefly of
American sources, some British ones, and very few P;':emh sources) is carried out
with zreat eare by special amslysis. New books and technlesl and s@dertific perio-
dlcals are avaluated in an extersive tbliography each month, whieh oontains the
usual data on source, suthor, ctc.; and al 50 a detailed report on the eontents of
the book or artieie,

Cacamno of its large wolume, specisl attention was given to captured Cermmn
material,

I have no informafion on cvaluations made b the Mmasian Intelligense Servies.
They were probably kept seoret from German FW's. The above statement thus refers
only to gersrally acodssivle material.,

Juring my stay, & great project was under way to dovelop setheds for eopying
the purcimeed Britishe and Amerioun measuring and awciliary deviees by investiggting
their design, olrouits,and other technical data. It is probably not unknown that
this is commom Russian practice.

The following spisodd cosurred durigg that time; The Russians wanted me to

FE RN R I e Ry n
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develep a special oseilloscope for pulse osacillossopy. The min problem would have
been that of developing spesial broad-band messuring amplifiers, and the design
of o time base gonerator with poesibility of all kinds of combinations regarding
synchronzation and tims base, I pointed ocut that this would wean a very long
developing time, and that furthermore, the Americans probahly already hnd/h::h

a device faor a long time, and that it would be more esonomical to buy ons from
them, I said that because the project did not appeal to me for ecmer reason. My
guess, that an American device of thiu fppe was in oxistence, was confirued, and
I was alno told that steps had already boen teken for the purchase of a few models.
However, the trouble wap that the Amoricans were in no mood to sodl just a few
models, but wanted to sell a large nuzber of them, if any at all, The Russians
commented that the Americans were undouwbtedly well aware of the Russian taotics
of purshasing and then copying squipment and were therefore not interested in
f11l4ng sml). orders,

I do not know how the matter of this purchase finally turned out. At any
rate, ths projest was not assigned to tha P laboratory, singe I pointel out
the difficulties invod¥ed with the :'reatcal smphasis, This occurred in the summer

of 1947. The Ameriesn oseilloscops in question is of typs "Dumont B (‘mmber fore

gokttan),

Q. 233 What kind of material is used for the experiments,

A, During my stay, such great quantities of American equipment and @sptured
Gorman mate-1al were available, that experimonts were carried oul ishckimmcal-
most exclusively with that equipment. German eguipment was also frequently canni-

“"Palized for all -tinds-of parts. ‘

It always struck me as peculiar that no attention waws paid to the possibllity
of building coples whan experimontal sets were constructed, but that Germsn parts
were often used in eritical placas, when only a fow items of these parts were avail-
albe. That leads to the conolusion that there either was no correspording Russian |
part in existencs, or that the Rusalans expected to be able to copy the Germen ;
parts without any diffdeulty. |

As far as tubes are concerned, great stocks of American radio tubes and

a5 PPLTIRFRY.
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special tubes were available. With tubes, at any rate, gresxt ocare was taken
to employ onky thoae typas which were readily avallalle, Thsrﬂ‘om. mkx

no8tly Amérisan tubes or their Russian cophes were used.

However, & tubo munual issued in 1947 ( or 1948?) shows that the copying
of Garmen tubes, enpeoially Army types, has buen started on a large soale,
These tubes have been given Russian type dosignations, but the Russians male
no effort to concenl tho fact that thay are eopies.

Q. 24, Risterical data on the Ipstitute.
A. The Instituts was reportedly opemed in the late 'thirtiee.

Qe 251 What 15 the profisdency of the lussian apeeialist ensinmers? m_
how, and how long are they treined? Are nambe Bf Russian experts known, who
are instructées at Institutes of Techhology or other Institutes? It 30, where
are thuy teaching?

A.s The min poknts were mentioned in uy discussion of Lhe two young graduate
engineers in ny labbratory. Whatuver was said about them, upplise tu woms extent
also €ar the older engineers, Tis widesprecd uce of ampirdesl formlas rikes,
frequently without o solid phynical. basis, is notalle. The definitiowsof physieal
and technical concspts are alid froquerd}y hamy. Some of this may be due to the
confusion of German, English and Russian technical terms started by the Russians
themsslvos. Even the department chiefs of the Institute were not above this habit,
It 1s astounding ocoasionally to find out that somsone with whom one has Just
carried on an intelligent conversation on pulse osoilloscopy turns out to know
nothing about the phenomena taking place in a CR tube. In other -ora., sven the

lodge. ThAs seems to me to be a proof for the faot that a esrtain basis in/elee~
tricsl engineering permits the comprehension amd the treatment of any spesial
subject removed from its sontext to a certdin limited axtent. This fact seems to
be an cnsertial part of the method by which the Russians are trying to weach the
level nchieved by foreign countries in the high~fremmeney fi=1d. The indivﬁnl
is aseigned e field in which he has to work while ha does not negtesserily have
any knowledge of the allied fields, This was probably caussd by the nesessity

to work through volurdinous eaptured material of tnhniml nature in a short time

el

[V
Declassified in Part - Sanitized Copy Approved for Release 2012705/23 : CIA-RDP82-00039R000100040005-2




Declassified in Part - Sanitized Copy Approved for Release 2012/05/23 : CIA-RDP82-00039R000100040005-2

Snspie

GLiF

and to sbsorb its contents.

It canmwt bo dendled ihat the Rusuvians have o lixge numbur of oampetent men
and top exporto. However, thelr work hangs in mid-uir, hecasuse the teohnloians
with scund and oxtensive knowledge, wilch they require to build their work on,

ate aither misming altogether ur not representad in suffieient mubers, Theiyr
level, as stated mbove, is very low.

Treininz: There ias no differentiation between the degrees of *Ingenieun*
ard "Diplom-Ingenieur", as there is in Germany. The Ruesiunr. greduate cnzim,
on the bzsia of his curriculum, correspunds to the German “Diflem-Ingeniour”,
After graduatirg from n secondnry school, oimilsr to the Curman high aschoal,
he immediately ontors an Institute of Technology without first having to show
any praoctical training as apprentice. He is supposed to work in 2 plant during
the sbhool vacations, but this work need not necessarily be mamual, The course
genommlly takes eight semesters., Thon he takes his enginvers' examimtion ard
gets him degrec, In moot casos he io lramediately aseigned &0 a Job In the Northern
or Eastarn reglons of the country, It takes spacial aerit or o great deal of

o & youns rretnte sneinear to Lo atsigned a2 Jéb in the Yescow reglon.

b.'a

pui

~ - v . e

#oas T oRewe, ollulndsg o deokes Tu degree Lnwadiatel, doilvsiing vie suvudiea
4s not possible, hut the ernlidate must prove se'oral years of practical engineering
exporienae before he is admitted. A doctor's dis urtation must also be submitted
for this degrea, and I belisve that the sandidat musi alsc take & special emmi-
nation,

Sines there ie great lack of qualified ongineers in 2ll fields, 2 great deal
of propaganda 1s made Zor oomepandom courees. I have seen so.m.of :ﬁ’fe
correspondence e*«.-udoﬂ’fz);:d I r:;at say that they will not prowe an assel for
Russian industry.

The above training conrse shows the reasons why Ruesiszn ongineers are not
sure of themselves once they get out of their special, restricted fleld. The
Runaians thsmselves seem to bonsidor this a perfectly noreml state of affhirs.
The following incidemt mry serve as zn example: On the bosls of the nany
cursioull vitae which I had to writs, and on the basis of the i.nunamtiont;

ths Russisns were pretty well informed about my profouioml can'oor, 1.0,
AN HH
-2-

neow e
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high soliool graddate, three yeurs of » ppreticssiip ss precision mevharie,
{ive semastors b un Ipstitute of Teshnology, six yeara practice as enginser 1in
lnboraterien and shodpoodfizen dosigming offices of a large firm. That 1s the
norm). courne of shwm training for o German engineer. On the basie of thase dth;
the Russians looksd down upon me a little, and in their files [ was carried as
a puorron whose training nnd Imowledge would be equiwmlont to that of a Russian
utechnician®. During my later activities, the Ruesiare beoame suspinious of me,
am did not conossl it, in the balief that [ had mot told them the truth nbout
ny malifieations. That had tho reason 4n the fact that sy knovledge was fully
squvalant to that of tha Minsian enminoors ( all of them men with aeedemie de-
grees and often with longer professioml experience than I had) and aleo was

! foundad on a mich broader base. The Pussians' suspicion of mo was so great that
1t wan recorded in my persoml file, and that a special NKVD commission intesro-
gated mp prior to my repatriation in the fall of 1949 on whether I did not have
8 higher acaderie dogree efter rll and vhether I hasd not even been an offiocer.
This shonld illustrate the lavel of tho Ruesinn engineers. It ie also tyrioal

that the pi-wieusly rmertioned ¥njor Saposkrikov ras hmad 2rd shouldera ahove

bite obiore. if Sionld nisv be reiwiened, Fhel fhore 1s oo apants?) 4t1e of
v)oadamielant. The acrdamici-na are sclentinste of great mepdt who have been ap-
pointed members of a seiontific soalety. Rogullhr teachers of Institutes of tech-
rology and univeraitias apparently alwsys errry the t1tlo of Professor. They and
similar personalities are practically urder ohligation to publish one or two
research reporte ench ysar, The ifeas of "Plan Fulfilimert” or "Normel Fulfillment®
and "Overfulfiliment® 51mum-;:h important part in the purely irdbllectual
pwofessions, Ae everywhire else, the political authorities also hive the last
word hore. Scientific resesrch projests, develbpmert projects, ete., are all eub-
ject to strict deadlines which are pat up by people not burdened with any know-

ledge of the subject,

) ) e
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Appendix:
Figure 11 Standard Loudspeaker for low-frequensy wired radio networks
Kriastall - crystad
lartpappe = hurd cardbosrd
hurtes, ditnnes Paplor = hard, thin paper
I rosspappe —~ prossed curdboard
fussore \basnsungen - outer dimensione

vling Manutab - not druwn to soale.

Figues 21 Skotdod of = metal -geramics tube. This oketch ecrresponde approximte-
ly Lo & type with 200 W onode dissipation.

The Labe 1e used for wplificr ~urnisss. Thaie 40 1 zopacizl type availehlae fow

use in ouclllautore, with o sperial design which increasos the eathode- anode
capacitince (zo-cullad "eronn eonnling® /Kroneninplung, 7).

Lnggedcl - Lomdlo

Kuehllozrpor seee = cnoling Joslat nf 1aminated cast alumined
fontaktflasche fier Anddon ansehingn « oartact ares for anode ~onnection
Anode, Kupfor/.. copper anode, alightly concave face

Koramikimelse - ceraaio Jacket

Kontaktflaeche fuer Steuergitteranschluas - cortact area for control grid conneetion
Stwaergittor ~ control grid

Kathode = cathods

leizer -~ hootin: filament

Yontaktflacche fusr Fathode... — contaet aren for cathode and one end of heating
filament

Pumpstutzen - pasp sleeve
Kontaktflaechs fusr das andore... - Eontact arsa for the other Bbating filament end

inods - anode
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CORFILEN 4L

Plaure 3: Examplc 88 Ynstallstlon of metal - cernwin: tuhe

Jinge... ~ quarter vavalongth miruas effect of fixed capacltanses
Binstellschiober,.,. - ad hstuent ollde for feedback
Rifldoprlunzeimpadans - fredback {npedunce

Wog der KEM1uft - path of cooling air ( blower )

Kondunsutor ~ cordapner

Arcdonanochluer - anodo conmoction

8tuuergittormnochlurs ~ contml grid commation

Rathndon- u, Helzensehluns = onthede "l heatine £1lcment eonnectdion

Holcarsehluas - “orting f1l:rn-t sonnect .om

Fig, 41 Map of Institute grounds, sesle ) :30,000
Kriegnpef, Laboratorium, 1. Arhoitastolle - FW lubor:tory, lat uvite
vermutliche lage,ve ~ probable looation of rocket weapons plant

Nabengebliude .,, - secondary Institute buildirgs s vorntalning the decinetor wave
departments

Hauptzob®nda - anin f1dinge

Auto= . PCardafihranm: - Tnetdtnte motor- nnd horsa-drawn vehiole nool

RALe TAR | alaimdo. nsa
Waszonfabveik = railrond ear fastore

Fluss ~ river
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Figa'e 53 lrunsudtter

15 Telefongacpriishs — 19 Telenhons ma:ergzas

1 Dienstgnspraech ~ 1 message for sarvicing

1-20 LF weplilier 67 = tiwme base zansrator

<l =40 LF bahd [1ltor 68 - Oncilloscops

Al = electronic switbh = attenuator

42 - Lntegrator ) ~ Aatectar

43 = IF wnpldd lor quarts oselllator
Cuxder fraquency oueillator D - triplin~ device

P PR e I
e gy cavew

cuavurtor -
currior £ jusncy Mltor 7).ttt tnp Aeviee
eurrlal Cyauency amgliflop T — Arvh EInr A en
carrlor froquency poctifier e trinlin- defiee
1l e cuclllntor T7~ dembling daviea
50 = "pequency divider 77 = ont.rmt nmplifier
51 - phase dilsplacer 9 = measuring antenm

52 = {lase guparator 20 - transmittar avtanns

53,54,55 = 10 ke amplifiers
56 = phase ueparator

57 = 10 ko anplifier

58 « 10 ke ascillator

59 - 10 ke amplifior

60 - reuctive poner tuhe

61 - Phass dapider

62 ~ Phags disvlacer -
63 - differentiator

6L - input amplifier

65 = output amplifier

66 = 10 ke ampligiay

Explanations on next page. IR
. S

-
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The terndmals 1 to 19 éan be supplied whth 19 normal telsphone messages. Termimal
20 earries oither the servieing message or & neasuring tons which ean be heard
after throwinz switeh 8l.
The low-frequenoy amplifiers L to 20 are norml sudio amplifiers and serve both
as amplifiers and as acparating stage. The 20 signals then go through the low-
frequsncy band filters 21 to 40, where the band width of the sigmal is 1imited
in both directlons, eapecislly to the upper limit.
A simuszolial smwmy curve iu uniquely deiined if thres of the Iunction values of
cach pericd ore lmown. Thua A sinusoidal voltage in sent throush a switch which
15 opanod xitinoodys and olosed with a frequeney of 10 ke. Thwus this ewitch can
. tranexit & xm frequency of 10 ko equalling thres times 3.33 ke without diffieulty.
All lomer froquenches are thus over<deteriined, whioh doss nbd do uny harul.
The 20 low-frequency signals are gombined by means of &an electronio switkh dwmams
41 t» a combined signal. ihie elegtronic svitch contains, in lis meiu prinsiple,
20 sorkiasi owitch segments which ure even distributed wlong a clmie. The switoh
1mpubbe is provided by & ountinuous elecirun beam rotating with a frequency of 10
ke, Thus each switoh seguent or each of the 20 telephone cnananis iu PETT -
avery ten-thousandth of a second. Nehind the clestron bean ewiteh a signal with
portions from 211 channels will thua be gemerated. This sigal, cocording to the
nature & its generation, consists only of individual politu. In integrator A2 it
1 combined, or rather, supplamented to fori u contimwous volluge curve. lhis
1ategrator is nothlng but scodoiase 3 oroad-band LF {lller whiich me high cttenustion,
asmmoially for high frequenclas in order Lo suppress the seconuary {requences
- which are generated during the sw'tchin? process. The slgmal producad b the in-
taprator now goes through the normal IF amplifier A3.
In order to he eble to operate properly with this signal, its relative band width
muet be reduced, For this purpose, an AC voltage of approximately 100 ke is ge-
nopnted An the cnrrler-fracuoncy osoilldbor 4. Comverted 45 mixss algnsl and
_ carrior frequencles ond the vroduct of this mixing process sent to carrior-fre—
‘: quency filter L6. The differential froquencies ars eliminated there and only the

summation frequencies are tranemitted. Thix following prooscs explains the pur~

=32 gt
3 AR s T
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poss of the sdxing, since the prodiot of the mixing peveesa is hizhly amplified i
i
|

1n the carrler-frequency smplifior 47, If thie is to be combinsd with hifh free-
dom from distestion, the dotour via frequandy trensposition 1a necessary. ,
The subsaquant carrier-froquency rectifier 14,8 contains a time constant for 100 In, |
s that the IF eignal is maintained.

The voltage obtained hehind the rectifier serves for phase-modulation of the palees.

The 10 ko cseillator 58 whieh is controlled by a tuning fork supplies the basie

frequency for tha pulse generation, the oyolic deflection of the eleotron beam
owitoh, the generetion of tho measuring signal, and the time bywe of the control

oscilloscope.
%upx Pulse genexation and pulse modulation: The 10 ko umplifier 59 nots «s an
oscillator which is, in a mamer of spealdng, frequency-modulated by the

g resctife power tube 60 with the ald of the voltage obtalned from rectaiter 48,
Since this oscillator is not independent imoommw, but is controlled by the 10 ke
oseillator 58, the frequency modulation prosess effeots only a phaso xnoduhtion;
a0 that the 10 ke AC voltgge behind the amplifier 59 already cortains the signal
in the form of a prhese displacomert.
Phane divider st 81 and phase displacer 62 permit the phase displacemsnt of the

nignal by a congtant amount in omier Lo compuusslsm fur tremnth tioes mdthin bha

spperatus.
Differentiator 63 differentiates the AC voltage by means of & ohoks, The pulsss
thus obtained are amplifier in the mslti-stage input amplifier 64 and corrected,
3o that the pulses which now have the proper shape amd width and taoir modubdtion
content can Le amplified to full power in the output amplitier 65, Tho power puisss
obtained are used for controlling the anbenna svage 78,
Due to the nature of the process, the entire set dppands on the syncironisation of
the electron beam switches on the transmitt’ng and receiving ends. Therefore the
cyclic deflection of the eleciron beam deserves spocial attertion. The deflection
voltage is taken from oscilletor 58 and goes through the ¥8m k 10 ke amplffior
‘ 57 which serves as separating stage. Tha phase divider 57 divides it into two
voltages which are dizplaced in phase by 90°. These two voltagus are then amplified (
| in amplifiers 5 and 55 and supplied to the deflection colls of the eleatron beam }

- -23- PHRFINERTIAL
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switeh. In order to synchronize trenssitter and receiver, the servi
earries a 1 ko signal with constant phase, obtained from the 10 ke osoillator,

The 10 ko voltage is again sent throwsh a separating amplifier 53, thean 18 sepplied
again in order to accomplish

of 1 ko frecuensy,

eing chamnael

to the phase divider 52 and the rhase displacer 31,
phase coxpensation. The frequenay divider 30 parerates a voltage

which serves for the synshroniuing of the 1 ko oseillator 49.
The high-frequency stage itself is based on ik & short-wave quarts erystal. This
qaarts which hus relativoly longe wave charecteristics has probebly heen chosen

nimply because thers was no other kind available. The quarts osoillator 7). is
1terruting

wlocking

fo)lowed by the proper numver of triplors und doublers 72 Lo Tl,in a
sucoesslon. The last stage, a doubling stage 77, serves us so—called

trancatitor” ¥ Looknenler#/ for the fiml stags 78 which oporates thv autenna.
ov pover vource of

Thin will

" The operation of this transmitter is ua follows: .x vullage
ths sase frequency is plaoced in frout of an independent oxcillator,
cause the exuiting of osoillations with coherent phase, and also will reduce the
Bulld-up transient oscillatious ol the oscillutor to a sdnimum. Eapocislly tho
latter point is of great importance, eince an oscilladbr ls constantly axcited
by steep pglscs.

Nothing detailed is known about the tranamiiior aniemim &y SICepl wiav &b pRuvEle;

PR —

ie dipols in a parabolic reflector.

Finally, the control device should be dlscussed. It consisto of an oseilloccope
which nllous obaervation of tho pulses at the output of the rulse smplifier nrd
of the radiated puiuu.

I thds caco, again, a 10 ke voltage is taken from osaillavor 58 a! sepplied to

spgarating amplifier 66, Tue umplified voltege can be suppliad to the osellloscope

68 oither directly, by meaxas of switches 52 and 53, or it can be used for the

synohronisation of a time-base dovice &7 ( eaw-tooth).

By means of switeh Sk, eithor the simple or the antenni pulse can bn mpplied. The

simple pulse gose to the oscilloscops from the @ pulse osubput amplifie= 65, over
: | t.ime

the attenuator 69, and is mde viaible in this fomm, sither ovar a linoar s

base ( saw-tooth) or over a simscidal voltage, For the radiatea pulss, & ek

3 the measuring !

tage is taken from ths field of the trancmittor antenm by meanc of ;
:::m 79 and eupplied to the oscilloscops over the decimeter rectifier 70, |
i

=i <t \

3 e
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