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.VACUUM TUBE DEVELOPMENT AT THE OBERSPREEWERKE AND
.. ITS SIGNIFIC.ANCE TO SOVIET ELECTRONIC DEVELOPMENTS *

%

~ -~ The purpose of this report is to gather and integrate the information available
up to the early part of 1949, concerning operations at:the Oberspreewerke, Berlin-
Oberschoeneweide, Ostend Str. 1-5. Information has been gathered from a multitude of
individual reports from various sources, including a few reports-integrating the situa-
tion at earlier dates. It is unavoidable that there be differences in the reliability of
various parts of the information, but-these have been’ minimized as far ‘as possible.
(See Bibliography for a listing of the more important source material.)

For convenience, the discussion is divided into the following main headings: .
1. Postwar Organization (tracing the details and changes of organization from 1945 to :
early 1949); II. Production Figures (limited chiefly to statistics on types and numbers
of articles produced from 1946 to early 1949); IIl. Research and Development Program
(details of the projects, priorities, and results, with indications of their relative impor-
tance to the whole program whenever possible); IV. Plans for the Future; and V. Con-
clusions (including a summary, a discussion of gaps in the -information, and an estimate
of the organization’s place in the general scheme of things). ~" "

I. POSTWAR ORGANIZATION . : . - .. t

After the German capitulation in May 1945, Soviet ‘authorities planned immedi-
ately to raise the production level of German industry for the benefit of the Soviet Union.
In the course of this program, the former radio-tube factory of the AEG “Oberspree,” -
located in Berlin-Oberschoeneweide, was reopened as an independent radio-tube factory —
in August 1945. The original name was “Laboratorium, Konstructions -- und Versuchs-
werk Oberschoeneweide (LKVO).” Later it was gEnerally known as the Oberspreewerke
(hereinafter referred to as the OSW). . S -

Over-all management was given to Dr. Karl E. Steimel,’a former Telefunken
executive.. The program of the factory included not only research and production of
radio tubes, but-also instruments and parts for all high-frequency research, such as
condensers, resistors, coils, crystals, rectifiers, etc. :Research-on the objects was to
be completed at the OSW, but production was to take place in the Soviet Union. To that
purpose a special Information Department was organized. All orders were placed by
the Soviet Ministry for Electro-Technics; as represented by Colonel Katzmann., The
original agreement between Katzmann and Steimel planned to examine all the recent -
research projects and unexploited patents of-the AEG and Telefunken.

A second branch, known as the Nachrichtenteéhniéche, Entwicklung und Fabri-
kation, under Dr. Martin Kluge, working on signal problems, was amalgamated with
the LKVO, and the combined organization has been k.nown for a consxderable time as
the OSW. : R

It was intended to enlist the help 'of a maximum of personnel, particularly those
who were engaged in the original projects prior to May 1945. "After.a very short time,
the .services of a considerable number of highly skilled technicians and engineers were
secured, most of them coming from other big German electrical and radio organizations.
There were also a few foreigners among them who had worked in Germany during the
war, such as the well-known Netherlands hlgh frequency expert Dr. Hans Otto
Roosenstein, : :

N { -

One of the most important inducements to personnel was Lhe magnanimous )
distribution of foodstuffs to the employees, Other concessions were made in the matter
of supplies, housing, and special money payments. .All these economic advantages, plus
hundreds of other facilities, resulted after one year in probably the best equipped and
staffed research institute in Central Europe. The total staff ‘at this time consisted of
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more than 2000 skilled workers and scientists, some of them the leading German experts
in the various fields of research, Of these, an estimated 200 to 300 were engineers and
scientists. ,

.In this period prior to the first large-scale deportation of German technicians
to Russia, the organization of the departments was approximately as follows: - -

Russian Technical Director (Lt. Col. Boldyr) J ’
-Russian Administrative Director (Maj. Wildgrube) . B S T
.~ German Directors (Dr. K. E. Steimel and Dr, Spiegel) .. T ‘

Vacuum tubes (Dr. K. E. Steimel)

.. Transmitting tubes - S i
. Receiving tubes o i - SR . . ‘
‘Magnetrons e i : ‘

Gas-filled tubes
X-ray tubes-

. Cathode-ray tubes
Tube development

Components (Christian Gruner)

Resistors :
Condensers .
Quartz-crystal oscillators . .. e - ; ;
; L . Magnetic materials : ) T S B ]
i L .- Test room . . S ' ;
| " Apparatus (Dr. Paul Kotowski) ;
i !
F Pulse techniques .. .- - . .. . . B ;
- Measuring apparatus . - . . sl L Lt j
" High-frequency technique .. .. . DA - |
: . Installations ' i
1 - Test room |
- . . General Technique (Dr. Max Richter) =+ ...- " .. « i . ‘
- .- Metal-ceramic technique P I T N { ;
Metallurgy 1 ‘
- ’ © . . = .. Tungsten and molybdenum 3 i
) Chemistry . % !
- Tests of materials ‘
. Technical development |
_ Cathodes i
.Workshbps (Goslar) :
) . ': Tube éléctrodes ‘ L Rt i
- : : Tube and circuit components - .. : S !

. : . Machine and oven construction .. :. . ol g e

- Design and computing R R

Tools and equipment

. Manufacture ) T .
Tube-construction workshop. ‘: - L
Machine-tool shop - T

-2 -

A Pie
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‘Apparatus-construction shop
Glassblowing shop

Cathode construction

X-ray tube construction
Pumps - .. . . o e m ‘
Standardization . e T . .
Test room

Central Technical Department (Dr. Spiegel) ™ "¢

Circuits .
“’Technical planning

Power and raw materials planning

Technical information section
- Technical archives

Administration (Dr. Granitza) * = ' -©

Finance RS
General organization” - -
Establishment '
Buying sédtion * :
Stores and despatch'~ ~

ARSI ey

On 21 October 1946, the first largé-scale deportations of personnel to Russia .
took place. At this time, a total of 2000 to 2500 technicians and engineers were employed,
including about 300 Russians who were studying Germar methods! -From 250 to'500 of ' _ _
the engineers and technicians were deported to Russia on that date. This sudden evacu- )
ation, which was apparently as much of a surprise to the Russiah'officé;'_s in charge of
the plant as to the Germans, was only one part of ‘'what was later known’as “Operation
Ossiavakim.” = AT P TR  SRT U R .

A Ly sl

The result of this move was to reduce the morale-of- the' remaining employees ‘
to a very low state. Most of those who did not live'in the Soviet Sector of Berlin did not .. .
return to the plant. The Russian officers realized that their longZrange program'of |~

i goodwill had been defeated and saw their own positions endangered unless they did every-

i thing in their power to save the factory from complete dismantling.” =72

In November 1946, upon the accidental death’of Colonel Boldyr, Major"Wildgrube
was nominated as the new chief. e

RN LI F P AN

Gradually théy succeeded’in réadjusting the personnel situation; locating new
research people, and securing their cooperation. By mid-1947 the situation was again 1 B
under good control with approximately the following plan of organization: . o !

Maﬁagement (Dr. Rudolf Bechmann; Dr. Hans Sti‘ae‘hlgr,':Matzig)

o

Vacuum Tube Development :
~Amplifier and receiver tubes
Magnetic-field tubes

"“Tube technology. R

“Picture-tube development an

Tube-testing department -

Development and Experimental Production of D
(Dr. Hans Straehler) AR
Stabilization development
. Rectifier development
Experimental manufacture

v T
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Construction
Pumping
Tube testing

Discharge lamps
Electrode research
Glass technique
Spectral high-pressure lamp
Mecuric-oxide high-pressure lamp . .. - .. .. . -
Tube-testing department S

Development of Electrical Measuring and Testing: Equxpment (Brandle)

Oscillography
Television®
Electron optics
High-frequency and radio-testing equipment. . .. ... .
High-frequency measuring equipment o
Preliminary development
Development for manufacturing .-,
Development and manufacture of compohents
) Transformer and cxrcult equipment .
Detectors o earmn ey
Resistors
. Quartz crystal osculators

Metal ceramlc techmque
- Chemical tube technology . . e
’ Emission pastes, msulat:on pastes

Analytical chemistry
Tungsten and molybdenum :
.. Preparation of powders '
-Working and machining ... ;

S A s Matermls testmg, metallurgy, chemxcal manufacturing
T Hardmetals -, . L el el

Pl A

;. Manufacturing and Construcfién_(Wa.lter ‘1‘065?),.13

. Manufacturmg control
:1:+ Mechanical workshop, tool, parts, and equxpment manufacture 1
Tube manufacture . - e
-: .Research and development constructnon RS
Cathode manufacture ,
.- Grid manufacture -, Lo ehe w Ty e s
Glass working
Tube assembly PR
Pumpin : -
Tube testing . oot
X-ray tube manu!acture
Construction - C e e,
Equipment constructxon Lot
Tube and component constructxon
.+~ Tool and apparatus.construction ..., .., os
. Machine construction . '
Electric-oven construction

T INpen

"

s

g

Records, design control, and blueprmtmg

=

Seelead
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Central Technical Office

Technical planning office ' L
Work preparation center . oo

Technical Information Divis_lon_

Publications
Basic technology’
Translations office

-Technical Associates

Industrial workshop
Energy production )
Buildings admmlstratlon o ;

Admlmstratlon and Supply (Matzlg)

Financial division
- Bookkeeping
Calculations.
Shipping oftice
Organization and inspection ~
Materials supply
Purchasing
Stockroom
Transportation
Work assignment
Social care
Personnel division

Management Council

- The complete organization apparently consisted of approxlmately sever-departss vt

ments, 22 divisions, and 72 subdivisions. In the above listings’some of these designa-
tions have been rearranged for simplicity.

At this time there were estimated to be about 1850 employees, of whom about
875 were office employees.

On 1 January 1948 there was a reorgamzatlon of the plant conslstlng of an ad-
ministrative separation of the development and research section (désignated Versuchs-
werk-Oberspreewerke) from the manufacturing sectlon (to be called Fertigungswerk-

Oberspreewerke).

The latter section was to be self-supporting and the fOrmer subsldlzed by
Moscow. T

A report issued near the time of the reorgamzation indicated a total staff of
about 2200, of whom B5 were members of the technical 'staff," 1500 'were ordinary work-
men, and 615 were on the clerical and administrative force, The latter flgures indi-
cate a much better balanced group than the figures’of* mid-1947-and are probably more

nearly, correct. o . - .
) B ot I R SRR A B

PR

German Company Management (Christian Gruner, Dr. Hans Straehler, Matzlg)
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Research Work (Dr. Hans Straehler) R

Tubes

Amplifiers and magnetrons
Cathode-ray tubes T T N T
Stabilizers and rectifiers ‘
Discharge lamps -

Research workshop and construchon -

Technical information division
Work planning .
Control committee

Electrical measuring and testmg equxpment
Oscillography and television ™.
Testing and measuring equipment
H. F. Transformer Iron .
Instrument construction’ and testmo ’

Manufacturing plant

Tube and construction elements ...
Stabilizers and rectifiers . )
Construction elements ’

Tubes

X-ray tubes

Industrial laboratory

Ceramic

Electroplating
Analytic chemistry - v
Physics T

" Wire manufacturing .

Chemical refining

Metal working

Instrument constructxon
Machine and oven construction

- . Technical information

Wofk planning
Central control office

Business Management

... :. Financial divisions .
.. Supplies and transportation

. Per"sohr'x.él,' s;éfé.ty,vand Security D.ivisi.on"s,:

As of 1 January 1948, the control of the OSW was also changed over from the =

command of SMA to.the SAG ‘‘Isolator.”” By this date it is reported that Dr. Bechmann
and at least five of the department heads of the ‘mid-1947 organization failed to return
from leaves of absence. The result was to cripple seriously some of the fields of op='"
eration and to, stop,all further leave for German personnel. . . ™ i
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In early 1948 the staff of *echnicians and skilled mechanics.was said to number
150. The drafting of further personnel from the Russian Zone has been contemplated,
but the Soviet authorities claim that the ultimate fate or dxsposmon of the OSW must be
defm1tely determmed before such a. step can be ta.ken : R .

Although 3.11 German translators and mterpreters at the OSW were replaced by
Russians during the winter of 1947-48, the policy was reversed when the Russians re-
ceived orders to return to the USSR before 28 March 1948. The German replacements '
were recruited under very attractive terms. - These actions seem to agree with more
recent reports that considerable numbers of Russian personnel are bemg evacuated from

Germany and replaced with German personnel

It 1s reported that eﬂectlve 1 Ianua.ry 1949 the name of the\orgamzauon was - -
changed from Oberspreewerke to “Werk fur Fernmeldewesen ‘HF’.(OSW), Zweignie- . ::
derlassung der staatlxchen Aknengesellscha.ft 'Isolator’ " :

Since 1 December 1948 the Russxan offxcxals of the pla.nt have been wearing
mufti, and civilian titles such as manager and director have been substituted for mili-
tary titles.” This change in organization does not seem:to indicate. that the OSW is con-
sidered much less important than it was formerly. Operations appear to be continuing
with a rather high level of activity.

NND %IOZO -
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" - As indicated previously, there has recently been a separation of the manufac-:- -
turing activities of the plant from the research and development activities, It'is.intend-
ed in this section of the discussion to consider the production from the manufacturing
point of view, and to devote the following section to the reséarch and development
program,. :.. i I UUT L rc e L e e el

" II. PRODUCTION FIGURES

[N

" The first part of the production picture concerns: the numbers’ and types of
‘items produced, followed by a general discussion of the production situation, .-

St

Information on estimated and actual production figures has beer rather séarce
and has been limited mostly to vacuum tubes. ‘Division of the production’items into

five main groups appears to be the ‘most convenient: ¢ :

Electrovacuum and gas-discharge instru_mérits ) ¥

‘"Radio-measuring instruments. . = i

~Detectors = i aes: il
" High-=temperature furnaces - *
.- Refractory metals : :

The following is a list of what are apparently the principal production items under
these headings (a complete list of all items to which reference has been made from any
source is scheduled for preparation at a later date). The asterisks indicate items for
which a lesser degree of certainty should be claimed, and the symbols used in the
column headed ‘‘Tube No.’’ are those most commonly used in referring to the tube, .
whether the symbols are of US, German, or USSR origin. 6AC70 and 6AG70 apparently T i
indicate revised designs of 6AC7 and 6AGT, respectively, :

Tube No. - Description 1947 1948+
A. Electrovacuum and gas-discharge instruments ’

1. Cathode-ray tubes . ‘

3. Metal-ceramic tubes

IDP1 Polar cobrdinate, with central electrode 600 ’ 1000 \

SFPT Magnetic focus and deflection ’ 840 1000 |

2145 9-cm diameter . - 600 !

2146 12-cm diameter - 150 !

2, Metallic klystrons ‘

723A/B 20 mw, 3.1-3.4 cm reflex klystron : 600 300 !

726A 3 watt, 9.9-10.9 c¢m klystron’ © 1900+ 1000 !

' |

I

|

" LD7 Metal-ceramic triode, 100 w, 50 cm ’ 360 200 1

LD9 Metal-ceramic triode, 300 w, 9 cm 240 200 -
LDI11 Metal-ceramic triode, 60 w, 10-100 cm 540 200
LDI2 Metal-ceramic triode, 2w, 9 cm 540 200

4. Discharge tubes

HB02000 High-pressure mercury lamps e : " 80 120
- " . Other high-pressure mercury lamps T 4008 - 540
- .Neon lamps - o - 460
- " Various spectrum lamps . o - 600

2 Ceires
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Tube No., .. .[ .,z Description

5 Other vacuum tubes o
. ;Tetrode radar modulator

5D21L

6ACT - - . TV amplifier pentode K
: 6ACT0 "+ -.-. TV amplifier pentode
4 6AG7T . :.:Video power amplifier pentode. .- ,
o 6AGT0 ... ... Video power- ampllfler pentode e :
: 636.. .- :Twin triode:. -« R e !
829B . ‘Beam-power amplmer : :
] LK715A - -.:. Raytheon tube which was revxsed to make the 5D21 -
OSw2332 ‘Zero-slot magnetron . e St 175* Sl '
STV150/40 - Stabilizer or rectifier 6000* .

TeS te:: :n:v-.-Stabmzer or rectifier :~:-16000% . .:

B. Radio® measurmg mstruments ‘:’ .

0SW2113 Thermal element for’ mamtaming constant -

WL el ey e

. voltage. Nominal voltage 2'V+30% at 0.1-2.0 ma*" “fqappye 4 L EL R #
OSW2183: Bolometer ) . 600 - i
R Bolometric“equipment, 3-10 em’ U e TR e e e T

+" -Spectrum’analysers, 3-10 cm .
- - 0t pield-strength meters, 3-10cm - e T
- Tube‘wavemeters,’3-10 cii R
- "o precision-wavéemeters, 3-10 cm -

C. Detectors ; .
ED704 "' Crystal defector ~ .. .
ED705 ° 'Crystal detector - o ’ R T T -
ED707  Crystal detector ’ oL - -

D. High-temperature furnaces

- Conveyor furnace for 1200°C (100 x 1000 cm) _ S - il
- Double-tube furnace for 1200°C (100 X 1000 cm) — - N ol

E. Re[ractorz metals . T R Coe .

- Tungsten wire of small diam. 600 km .. - . . i
- Tungsten wire, 0.24-0.1 mm 250 km - B B
I i - Tungsten wire, 5-0.24 mm . 120 kg - . - 2 |
X - Molybdenum wire of small diam. 600 km - T

- * Molybdenum wire, crude types . » ... M5kmo . - o

Indications are ‘that at least 200 different projects have been worked on from- |
either the development or the production standpoint. Of these, approximately 10 percent i

(included in the above tabulation along with other items) has been in significantly heavy :'
production. K ‘ o A 7 i

K

" A report commentmg on production up to 18 Apr)l 1947 stated that 2500 klystrons ;

for'9 and 3 cm, 5000 detectors, several hundred special detectors for miilimeter waves H
(probably 8 mm), several hundred special oscillograph tubes, and several fiundred blue- H
trace tubes had been produced. It is estimated that approxxmately 100 000 tubes ot all i
kinds were produced during 1947 by the OSW factory. i

. Radical pnce reductions (up to 50 percent and more in some cases) are sald ‘
to have occurred between January 1947 and TJanuary 1948 as the result-of improved " ‘ §
mass-production methods. The rate of rejection ‘of tubes fell from 50 percent to 30 . £

i
5

percent. The tubes all carried the OSW trademark and Russian nameplate data.

EXEMPT from Declaey
1 2.0, 12088, 83, B}
-9- Rerriay - 1905

secfeT ?

NND %lozo-we

TR SESS s S

——"




' szcys’r

" "In late 1948 the OSW was suffering from a shortage ‘of materials, especially of -
tungsten and molybdenum. Another difficulty lay in the fact that the,OSW'’s. wire ,shop
was unable to prepare wires of the required delicacy for use in the tubes. The admin-
istration felt that these shortages would result in a general failure to -meet production: i@

quotas,” v . S N A

. SR S :
Increasing difficulties were also encountered in 1948 in the production of
electrical parts and other components, e.g., electrolytic;condensersrresi‘stors, and ™.V
luminous phosphors. "The situation regarding spectral analyzers.was-especially critical,
and production deadlines had to be extended six weeks. Russian tubes:for.the analyzers.
were found to be inadequate (poor vacuum, insufficiently high gain); American-type tabes
were to be procured from Moscow to replace those of Russian design.-:.- SR
L. . . C e e f o

The German management of the OSW felt that the 1948 productiorni. quotas could--.%
not be met unless the staff of 150 technicians and skilled mechanics was virtually .
doubled. The drafting of further personnel from the Russian zone was contemplated;’
but the Soviet authorities claimed that the ultimate fate ordisposition of the OSW must ...

be definitely determined before such a step could be taken..)",... .l

On the whole, the production figures are very modest‘,in_size_,énd__do”no'l indicate f |
any outstanding achievements of the OSW. The reason is difficult to determine. These :
figures may indicate the output of a pilot plant-or of -an initial production plant-rather * . ;
than the total output. They may also be affected by sabotage by German workers, }
shortages of supplies, and other factors. (For example, there is strong indication of . \
sabotage in the matter of tools used for drawing fine wire.) . }

1
|

cegt

Production figures include information available for the p-eriod thrpug‘h:fh'e‘ éﬁd.,.:
of 1948." Information on production plans for 1949 and future years will be discussed .. *:
later under Part IV - Plans for the Future, T et o

SECHET
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- 'III. RESEARCH AND DEVELOPMENT PROGRAM. - % -

Lo Cathode ray ’I‘ubes and Iconoscopes

~

The research and development program- constltutes the most 1mportant part of
any discussion of an organization like the OSW. It is therefore especially fortunate.that
a large amount of material is available on this phase of the operations. The problem is

“.chiefly.one of:selection®and organization of items-from.an:unusually-large volume of jum-
: bled and uncoordinated'information. The quantity of material does not guarantee, how--
- ever, that there w1ll not be large and senous gaps in the plcture : .

Perhaps the most convement approach to the sub]ect 1s to follow an- outlme simi-
lar to that used in the plan of organization. : Sl L e

OSWNo

20867 -

" 12068 A, B

<2109,
2110 °-

: 23337.." : ?'..'

pleted. -

General specmcations
: Screen color
. Deflection =
iCathode’ .
- Heater voltage = .+
" Heater current’’
-+ Anode voltage -* -
Lens voltage
‘*Screen-grid voltage

-:=.Cathode current, max.

Vertical-plate voltage
Horizontal-plate voltage

L Th)s fleld of development is recewmg consxderable attentlon at the OSW. Tubes
o of the followmg descriptioris, OSW numbers, and other designations have been promment-
ly mentloned by vanous sources .

Other Desngnatxon e
CR-23 .
- 3pP1 (US)
- LT . v 9-cm diameter ;o ¢ri e

- ' 12-cm diameter-
L TP A A 10 cm blue trace pro;ectron tube

2066
blue-white: 1< green -
double, electrostatic - - * 37
oxide cathode, mdlrectly heated
63v - 6.3 v:
0.5a . - o 05a:
20 kv ¢ Lo n20kv et i
.3.2-4d kv v .ten 250 v f . .a i
c4kv ¢ - 2kv -
30 3op
(continuous current) * DR
650 v 100 v
650 v 100 vi- . 5

Descrxptlon

won 20, ooo km/s CRT

: E 210 e ———r - *CRT e
SFPT (US) .- - '-Magnetlc focus and deilectxon
.. Polar coordinate tube ;

LRSI e et e 0

] veeome Indlcatlons are- that types 2145 and 2146 may be mtended for compact axrborne
equxpment if large numbers are being made -but ev:dence thus far'shows only a few com-

|- “'i.'..

.* .:7Of the types listed, detailed specifications are available on the 2066 2068A and
20688. Prmcxpa.l characterxstxcs o[ these types are as follows oy

o 2068A

(probably for lull scale deflectxon)

B

The 2066 is probably for high- speed oscxllographic or prolection “Plan Position
Indlcatlon use, but large quantities are not indicated.- The 2068A and 2068B are proba-

bly for radar equxpment use,

T T
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. of progress.

.been paymg particular attention. (It may actually be the same one described previously

. heating of the screen carrier. Operational instructions for this tube differ from known

SECRiI‘

The cathode-ray tubes under development at the OSW are said not to be for tele-
vision purposes, at least not for television purposes according to our use of the term.
One type of cathode-ray tube is a blue-trace projection tube for prOJectmg cathode-ray
images on a large screen in connection ith-the “Plan Position Indication ” of radar sig-
nals. .Some projects are under way for tubes with high writing speeds in the 10,000 to
50,000 kilometer-per-second.range and even higher. Two projects for development of
double -beam cathode-ray tubes are also mentloned but no mention is made of the amount

Listed in the order of their military importance as classified by the Russian ) 2
direction of OSW, the most important of the cathode- ray tubes are said to be the 3DP1

the 5FP7, and the OSW 2333.

A Seac e

The 3DP1 is a polar-coordinate tube which serves. as indicator of altitude in air-
craft. The Russians required OSW to produce this tube according to American standards
and exterior dimensions. It differs essentially from the American type in some: techmca.l
lmprovements in the anode system to reduce image distortion. S VT

I T

The 5FP7 serves as the tube in Panorama-vue eqmpment (Note: ThlS is proba—
bly the same as:projection.PPI.) It may be applied in aircraft and in ground stations.
Depending on requirements it gives an image of the terrain beneath the aircraft (in air-
craft equipment) or of the;incoming aircraft (in ground stations). Technical data and ex-
terior proportions of the tube are similar to those of the 3DP1, The requirement was .
that this tube could substitute, for the original .American RCA tube in American equxpment
A divergence from the American tube consists in a plane screen developed by OSW, but
this does not prevent the application of this tube in Amencan equipment.

tot Ao

-.The OSW 2333 belongs to the television-type tubes, to which the Russmns have

as a blue-trace tube for:screen projection.) -The OSW 2333 is described in one report
as being a 10-cm diameter blue-script projection tube magnifying.to 1.5 m and using.a .
SFP7 cathode. . et
«...; .- This tube is.used for insertion in Panorama-vue sets. .In.order _to facilitate the
simultaneous viewing of the image for more observers the construction is provided with
additional illumination and projection optics|allowing projection on a second screen.

The sequence of pictures is one picture per ten seconds (probably governed by the speed
of antenna rotation), The American sets use luminescence-retentive phosphors for image
improvement, but these procedures could not be applied to the OSW 2333 because the .-
brightness of post-luminescence is not sufficient for projection of a panorama view by a
screen of 100-mm diameter on a projection screen of 1.5-m diameter. For this reason
the firm Telefunken incorporated. the production of the tube into their blue-trace project.
For better visibility of the screen spot, colored blue-violet (dark-trace tube) by the elec-
tron beam, an additional illumination was provided in connection with further projection
developments, The speed of image fading may, be controlled within certain limits by a

television tubes because of special properties and the selected structure.. (Note: No
further. amplifications of the special properties, structure, and developments mentioned
above are available from the source. The situation described sounds similar to.our
problems w1th the large- size PP I program of five years ago )

2, Fluorescent Materlals R

.The main chemical for production of the f.luerescer\t com;.)our;d"s is suiphxde of
iron,.which had been supplied by the firm Merck at Darmstadt: AIter December 1947
the deliveries of' raw material almost stopped. - -- Tovun CE e G T st

Because of the lack of cadmium the OSW, as of October 1948; -wes 'unebl'e to per
duce the white luminous type of screen which is essential for television. A green

. SEC+T - 12 -
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“luminous material (p0551bly zinc sulphide) is now being used which has Soviet approval.

The Soviet supervisors are reported to have said that the color of the cathode ray tubes
is unimportant. (Note: Ummportant apparently, for their own'purposes:) ’

Some months previous to November 1948 the German technicians at the OSW
asked the Soviets to provide fluorescent materials for the coating of the screens of
cathode-ray tubes. In November 1948 there arrived (supposedly.from Moscow) supplies
of a yellow powder emanating a yellow-red light (thought to be zinc-cadmium sulphide)
and a white powdér emanating a blue light (thought to be zinc sulphide). - (Note:. These .
may be for long- persxstence screens which are very necessary in certain tracking -:
equipments.) ) .

- Recipes_for the production of fluorescent compositions-are given in the’ table
whxch follows : Formulas, certain productxon details, color and usage are shown

o e, T S 5 e

Glow . Per51stence

Designétioﬁ " Raw .MéteuriaAl a ‘Act'i;'até:’r_ 7 ‘ C lo'r- e .Temperature in Hours
N1 blue/1 Zns. v Silver® 1x107% ! light-blue  ::* 8009° 7 #1.5
. . Nickel 1x1077 . .
» » Copper 1x1078% @ R
N1 blue/2 ©oeZnS et -. do “ dark blue

" more violet

il

Niblue/s ~~ zns T T do [l.” deep:bluel” . 9

N1 green/IN: = 2ZnS .+~ ‘- . Copper 1x1077 . green-.. ‘. :

N2 yellow/2.. ZnSCdS . . . Silver . - t.yellow. . -
<0 cwa. -« .-« . -  Nickel .. . ' }
N2 oraﬁée/lﬁ 'ZnS CdS Copper P éreemsh S 11000 T 075
N3/yellow/1 -ZnS ZnSe ©° Silver 5x107%7 yellow' e g000 e 1.5
M R " Nickel sxlo-a DTS SR A ) . _
N3 green/1 ZnS ZnSe Nickel - green TR [+ [+ AN &

Copper

N3 blue-white - ZnS.ZnSe Silver ¢ ligl
B R S S S -+ .Nickel Lo e

N4 green . ZnO ZnS -
N5 green ZnSi0y 0.8-1% " ‘green
. : . PRI ‘: (SR . N . Manganese.', . :‘ LY ‘.," Sl R
N6 yellow™ .. ‘zn0SiO, . 1.2-3%. ' yellow

T T : vManganese T
N6'orange | . 2ZnOSiO, 1.2-3% . orange .

" (BeO) Manganese

Ng blue-white MgO WO, -7 blue-white .. ,,10500: -, . . 1.5

N2 green ZnS CdS Silver 5x107%  green 8500 1




" "All past indications are that the program for development and production of kly-
strons at OSW has riever received as much emphasis: as‘magnetrons, metal-ceramic"
tubes, cathode-ray tubes and a-few other of the more prominent subjects. " The following

*" four projects are the only ones concerning klystrons which have come to attention: .
o " "Other ° Wavelength T T T
OSW No. Designation . .. - .cm - ., .,k . . Description
2009 T26A 9.93-10.9.- - . - 3-watt klystron
2013 723A/B 3.14-3.43 ’ - 20-mw.reflex klystron
2020 - ot .+-0.8 . o Reflecting klystron e
2023 Ca- o2 -.0.8 . 5-kv output klystron

- ‘Klystrons, it e

-most important of these are:: -: . Vet Y

umRrT

(At the time of preparation of the table, it was thought that the compositions were intended
principally. for ordinary cathode-ray-tube.usage. However, the long-persistence charac-

teristics indicated here will require a reconsideration of the probable ultimate use.) .
£

3. Iconoscopes .

‘As far back as June 1946, a copy of the RCA 1840 orthicon (a troublesome tube in
the US) had been planned, ‘but no further information on its progress is available .at pres-
ent. It is reported that as of 1 January 1949 a program for the development of icono-
scopes was to be started by Walter Fricke, who studied the matter while he was at’ I
Siemens, Arnstadt.- : o o Lo S : e

4. Metallic Klystrons

(Indications from this table and elsewhere are that the Russians may be oversold on the
8-mm region and will latér find it disappointing because of scattering.) T

Of these four only the first two, which are ‘copies of.the American 723A/B'and : -
‘the 726A, appear to have been made in appreciable quantities. There is nothing unusual
in their method of construction. The last reports available indicate high percentages of
rejects and the attainment of only a small fraction of the rated power. It is apparent
from the ubnormally large number of failures that this factory has not mastered-the 'nec-
essary construction techniques, possibly because ‘of lack of adequate equipment. Very
little progress has been made and no known effort is being made to produce high-power

- In eva[uaﬁing the situation, emphaéis should be placed on the l;ipk o'f high-power -
klystrons and the difficulties (similar to the early US troubles) with construction tech-
niques. : : : L

5. Metal-ceramic Tubes T . R

More activity has taken place in this field than any other ekcept, perhaps, magne-
trons. Metal-ceramic tubes are one of the most important and valuable achievements of
the Bureau of Electrovacuum Technics, Scientific Technical Sectior (NTO) of MPSS
(Ministry of Communications Industry) in Berlin. : : ;

In 1940 work began in Ce}'many on developing air-tight ceramics and on the teck-
nology of soldering ceramics to iron-nickel alloys. - e

This new technology allowed a series ‘of new types to be made, so-called flat elec-
trodes or “washer” tubes, which offer at present a complete design of triode systems for
the decimeter- and centimetér-wave bands. It must be observed that the first flat- >~ *'
electrode tubes in a glass form were applied in the USSR in 1937-1939. Later tubes of
this type known as “lighthouse tubes” appeared in glass form in America (such as lube.'_
GL 446). The Russians call these tubes MAYAK, a literal translation of “lighthouse.” #*

But metal-ceramic tubes have several great édvantages over glass ones. The
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(a) The possibility of obtaining comparatively easily very great’accuracy in the
B most important geometric dimensions and consequently identical parameters of the tubes.
3 The inter-electrode distances in tubes of these wave bands is approximately 0.1 to 0.2
mm and the ceramic parts can be mechamcally produced quite easily with an accuracy
of 0.05 mm. It is very difficult to’obtain such accuracy with the glass form

(b) ’I‘he mechamcal durability of the tubes is consxderably higher than that of
glass ones.”

(c) Metal ceramlc tubes are less thermo sens1t1ve

(d) Dlelectmc losses in ceramics are very small

(e) 1t may be assumed that mass-productxon of ceramic tubes would be considera-
bly cheaper than that of glass tubes for the centimeter- and decimeter-wave band.

" The fundamental stages of the developmerit of metal-ceramic tubes took place be-
tween 1941 'and 1944. The technology of these valves has been fully reestablished and
partly revised by the Bureau of Electrovacuum Technics. (BET). The development of
metal ceramxc tubes mcluded the iollowmg basic stages

(a) Development of air- tlght ceramics.

(b) Development of the technology and construction for soldering ceramics to :
metal (iron-nickel, similar to fernikoﬂaocording to indic_ations). ) )

(c) Development of getter not requiring pulverization and working at a low tem-
perature. (Note: Procedure in US is usu'llly to bake'and pump extremely hard w1thout
the use of a getter )

(d) Developmg the desxgn ‘and technology of these tubes, -~~~ ..~ . o i .
(e) Developing a method of testmg and using metal ceramlc tubes. o u

Apart from reestabhshmg the technologlcal process of metal -ceramic tubes Irom
the experience of the Telefunken Co., BET has thoroughly revised the design of the tubes,
viz. has substituted the application of soft iron for that of the less common nickeél-iron.
This is very important, since there is a shortage of nickel-iron, and it is not produced
in the USSR. It is reported that some supplies of scarce metals have been brought mto
the zone personally by procurement personnel of the OSW.

“Experiments carried out with tubes produced according to the technology of BET
but with the use of iron instead of nickel-iron showed that the quality of the tubes was not
1mpaxred e _ . . . . . .. . 4

" The life of the metal-ceramic tubes produced by BET on the basis of these exper-
iments, is not less than 500 hours. The percentage of serviceable tubes in mass produc- i
tion is 50 percent,

. . IS ey
Of the several types ot‘ metal-ceramic tubes for whxch any apprecinble productlon
is lndlcated the followmg are part:cularly promment

. . Other . Wavelength = .. -~ - - APPFOX N o
OSW No.": Desxg:- - cm Power Efflcxencyv ~-'Description

- LD7 - 11-50 100 w 29.6% at 20 cm Decimeter triode
- T LD9 - 15(minimum) 40 w 15.2% at 18'cm ' *: Decimeter triode
2166 © - LDI1I'F"7711-1000 60w . © =" "' :-Decimeter triode
2004- - - LD12" -~ - 9-100 T 2w 0 2.5%at9cm . 7 Decimeter triode
2005 - ' LGI1 '+ - 157 e : - - 'Decimeter diode
2008 Lo LD’ID' SR 9 20 11 W - P Decxmeter triode

(Note The 2: 5% efhclency for the LD12 appenrs extremely low, but may be correct asA
indicated in the data; since it occurs at the limiting wavelength.) P R LS
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~ a. Description of types : T e S 2

Tube LD12 -"Usé ‘Externally excited decxmeter - wave frequency doubler :
- - - Design: metal-ceramic with fins - *° K
Heater: 12.6 volts; 0.8 amp’ .
Cathode: -oxide, with indirect heatmg DT e

Limiting values: e ST

Limiting wavelength "‘ 9100 em . L
Anode dissipation " P, max = 80 watts”
Grid dissipation - - - : [T Pgl max = 2 watts’ i
Anode voltage 'V, max = 800 volts 3
Cold anode voltage = TNV, = 1000 volts
Anode voltage for pulse operatxon Va = 2000 volts
(t = 5 microsec) ) .

Grid voltage for pulse operation : Vglmax = 4+50

L .o .-150 volts |
Effective cathode current - . - Ik off = 150 ma . -
Cathode current for. pulse’ operatxon ) Ikmax =.1.5 amp g i
Anode temperature . Ty = 200°C R - !

(with air cooling at approxlmately 6 hters per mmute)
Useful power of 2.0 watts when:
Wavelength = 9 em
Anode voltage = 800 v -
Cathode current = 100 ma
Grid bias = -5.5 v (approx.)-
Anode temperature =2000C.

The tube is useful for amplification pu'rposes in reception of hi'gh' fi-equencies,""‘ T
and also as an amplifier in the decimeter-wave band. . ..

When the .type LD12 tube is being used as an oscilllator with self-excitation, the
regenerahon is effected outside the tube in an external c1rcuxt

. The development of this type of metal- ceramlc trlode has made 1t possxble to .
construct a continuously operatmg wide-band generator operating’ trom 8to24cem.

The possibility of a smooth change of wavelength over the whole band with a good
output opens up great poss:bxlmes for the use of such a generator. A generator of this
type is of great use as a test oscillator in the development of various radar apparatus’™
and instruments and also in a whole range of physical experiments in the decimeter-
and centimeter-wave bands.

The metal-ceramic triode is used as the oscillator for the wide w:ive band gen-
erator. The tube is constructed with a flat-electrode system inside the tube and coaxi-
ally arranged low-inductive leads from the mternal electrodes.

In construction the tube is planned as a grounded-grid triode. Internally the -
anode-cathode tube capacity is insufficient for the realization of optxmum regeneration
for the working of the tube in a self-excited generator. For this'reason, when the tube
is in operation, further regeneration of the anode-grid and grid—'cathode elements is.
used in the generator. The circuit is the usual one for'tubes with grounded grid. There
are two oscillator elements; an anode-grid and a grid-cathode element.' The first of
these is the one from which the output of hxgh frequency power takes place

: . Segments of coaxial lmes are used as elements, |, The external lme is the anode-
- gnd element, the internal one is the grid-cathode element. 'Both elements have move- .
able short- -circuiting pistons, which make it possible to alter,v the wavelength generated
over the whole band. Between the clements there is a common metal wall. In order to -
afford supplementary regeneration longitudinal slits are made in the wall. Through .
these slits from the cavity of the anode-grid element into the cavity of the grid-cathode
element are inserted metal stems, by means of which a capacitative regeneration takes-
place. On moving the pistons adjusting the elements the regeneration stems are also .
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moved. This is essential in order that the regeneration should remain in the required
phase over the whole band. On the outer casing of the generator there is a'scale, which
enables the operator to move the pistons ad)ustmg the elements to the necessary posi-
tion for the generation of any wavelength of the band covered. (Note: This has been
copied from the US. The whole problem is mechamca.l coupling of the several moving
parts so as to operate on a single knob.)

One use to which the wide wave-band generator may be put is the testmg of met-
alloceramic triodes intended for work over a wide band. For this purpose, a power load
is connected to the generator with a special measuring lamp (probably neon) and a photo-
cell, (Note: This is a very elementary method fxrst used in the US but had been replaced
by better methods by 1941.) .

The basic technical data and OSW claims for the wxde band generator aré as
follows: .

Ranges-' 8 to 15.5 cm and 16 to 24 cm.

With anode voltage at 800 volts and cathode current at 100 ma, high frequency
power from 2 to 10 watts may be obtained. . .

A generator with such a wide wave-band in the centimeter and lower decimeter
bands has never existed before. (Note: Such has certainly existed in the US, if
not in Germany, If the fxrst in’ Germany, or even Lt' belxeved the first, this
point is 51gmf1cant ) : .

Tube LDI11 - This tube differs from the LD12 in de51gn in that the stems leadmg
from the cathode to the anode-grid area are inside the tube, to effect a capacitative re-
generation. The arrangement constitutes a built-in leak around the grid lor use as an,
oscillator only.- .. . | ) . . T

Some of the principal characteristics of the tube are:

' Heater voltage : 126 v
Heater current 0 75 - 0.88 amp
: Minimum wavelength *~ “llcm
‘Anode voltage - D0 800 v e T
Cathode current o 100 ma _’

A\

A test set type 6431 has been desxgned to test metal ceramlc triodes type LDll

. for generation of oscxllatxons The set is formed from a system of two oscillating circuit

elements - the anode-grid and the grid-cathode with the tube under test installed in the

system. .. = . o

A test set, ‘type 6482 has also been desxgned to test type LD12 tubes in senal
production.

Tube LDY - Metalloceramic triode for operation as self excited oscxllator (CW
operation or pulsed modulation), and also for amplification (direct amplifxcation and
doublmg of frequency) (Note It might be desig'nated an "all purpose tube ) LR

Constructlon metalloceramlc with radlator on anode TR e
Vibration testing: 5 g (at amplitude of 0.55 mm, f = 50 cps) e i
(Note: Indicates weak mechanical structure masmuch as our tubes withstand

- 100 g) .o .
Statistical data measured with radiator screwed to anode
Cathode: oxide, with indirect heating :
Heater voltage: 12.6 v (underheatmg to 11 3 permlssmle but thhout guarantee
of effect on emission) . L e - N
Heater current: 1.1 amp ) .
Minimum wavelength: 15 cm : e P SRR
Anode voltage (constant operation); 2500 v, max
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_Cathode current, class “B” . 3
operation without modulation -~ 225 ma, max :
Cathode current with anode modulation . 190 ma, max
Useful power of 40 watts (appre%.) when: .
- Wavelength = 18 cm
Heater voltage = 12.6 v
Anode voltage = 1500 v
Current = 175 ma
Tube LD-7 - Metal-ceramic triode for pulsed operation with self-excitation;
- '+ ~Metal-ceramic design with anode fins . : . :
Vibration test: 5 g (at amplitude of 0.55 mm, { = 50 cps) -1, ..
- Statistical data are measured with radiator screwed to anode
"Heater: 12.6 volts; 1.1 amp oo AR
Cathode: oxide, with indirect heating
Limiting wavelength: min = 11 cm on pulse work..
min = 17 ¢m on cw. .
" Anode disSipation: Py max = 350 watts’ /¢ - wrih L et |
Anode voltage with continuous operation: "V, max 2 2500 volts ~ i
-~ .+ ;- Peak anode voltage (at t = 104s): 9000 volts .. . : |
vt et n :Useful power P = 20 kwat: . . - o - !
wesoseoie e - oAnode voltage = 9000.v . T Do o - ‘
Wavelength = 20%6m S e |
i Current ~=1.5amp !
- " b. Other metal-ceramic tubes - s N R
- The following metal ceramic tubes have come to attention since December 1948.
= The metal-ceramic diode OSW type 2432 is a récent development of the earlier S
Telefunken type LG11. This diode is usad as a detector for the 30- to 80-cm range.
The OSW type 2540 tube is a metal-ceramic triode intended for operation at . .
— shorter wavelengths than the previously described LD12. - The type LD12 has an out-

put of about 2 watts but is limited to a wavelength of about 8 cm. With the type 2540
i it has for the first time been possible to produce suitable operation in the 7-cm region
; with an ‘output of 100 to 500 mw. (Note: It is possible that ultimate application of this
= * tube may be for microwave'relay links.) e R It E Cr TR

(RN

e . s . . - : IR A B Yot

A large amount of detailed technical information, including diagrams and illus-. -
trations, is available for the 2432 and the 2540, but the amount is such as to make in-

i clusion in'the present report impractical. : : T e e v

6., Ceramics Soldering Techniques

By ceramics for_éqfd‘erihg is meant ceramics suitable; after the'r_leééssa‘u’r& s
treatment, for fusing with metallic parts. It is used in constructions for which the union
of the metal with ceramic must be effected by fusing, as in'metalloceramic.tubes, detec-

Do PRI : P N IR IR L.

tors, etc, o . FRTI
Composition: 85% talc
- 12% kaolin . R TR
4% zirconium oxide - ... v

Themmoomete 2% feldspar: - -

" All materials must be dry (not damp) I
Compressed to one-sixth volume and baked =~ ©." i o
Fusion point 13509-1380°C e S

For better flow (covering power) of the solder onto the molybdenum covering, P
a nickel layer is baked on.

SECF’ET : -18 -




ety
PISIVERE

[

M

SE C}?ET

" A detailed report on successes in the technique of soldering metalléceraiics

. has been prepared in which the temperature interval of compact tempering of the:

| and 5 percent phosphorus.
- using other solders it is necessary to employ borax as a flux.

;"-ceramxc Tesistance to bending, electfical’ propertles and other characterlstlcs were

mvestngated : ;
As a result a new ceramic:
92 gm talc

5.5 gm kaolin ;
-2, 8gmboric otide e e e e e e :

.

wnth a. softenmg temperature of 1310 to 1330°C was proposed in ptace ot the composmon
" previously given .

e

“silver- phosphorus alloy is composed of 80 percent copper 15 percent suver
1t is also-used for soldering metal-ceramic tubes. When
Particles of this remain

“’around-the joint and are harmful to the apparatus. Silver-phosphorus alloy needs: no

borax and therefore no traces of flux remain. . The moment that it begins to melt,’it

flows quickly and evenly over the prepared surfaces while the phosphorus acts as an
excellent reducing-agent.

As a result, the soldered surfaces are closely and solidly joined
:with.a thin cupro-silver film, Furthermore, this alloy permits high-speed soldering

‘at temperatures between 700° and 1400°C. "The experiments to determine the properties
‘of the alloy were made on actual parts used in electro -vacuum productlon )

) _Smce radar 1s a vxtal and 1mportnnt part of present mllmry programs and since

., magnetrons are,a vital link in a microwave radar system, this subject is one of the most

) important with which the OSW is concerned. The ability of the USSR to produce magne-

*trons/is-a measure of its capabilities to produce and use centimeter- and decnmeter-

"wavelength radar equipment, which in.turn controls in part its ability to counter or

B neutralize strntegxc or tactical bombing missions against the Sovxet Umon

i
The followmg paragraphs (together with Fig. I) summarizing the magnetron situa-

[P

’ tlon at OSW.as of May, 1948, are quoted from the Intelligence Research Pro;ect No 4301

by the Mlhtary Intellxgence Service, WDGS:

) : “The OSW program includes magnetrons operating from 0.9 to 150 0cm
iy wavelength; -with a large gap between 10 cm and 100 cm. ~This gap is- partially
“filled by.other types of tubes. In particular, there is one project {oT dévelopment
..of.a0; ‘9-cm magnetron dellvermg 500 watts; one project for . magnetrons covering
,._...-.the range 1.5 t0.10.0 cm,. in two models. overlappmg at 2.8.to 3.0 cm; another
__project.. for two_madels covering the range from 1.0 to 9.4 cm, with an overlap .-
from 2.0to 3.0 cm ‘(both this and the preceding project being the low-powered

o -~-*nullschlitz’ or-zero-slot magnetron and having-a-probable manuficture of less
* than 100:to date); another continuously tunable ‘nullschlitz’ magnetron for the -
e epange’ 2,50 1.6 cm, in which the early versions had gaps in the, spectrum‘ hve

I
‘
.
[ Y.
B
]
.

- prOJects for'3;2-cm magnetrons running about 30- to 60-kw power output; of
o __whtch at least.two are attempts to copy U. S. tubes, and in noné of? ‘which_i$ there

any indication of significant production; and three final projects’ tncludlng a2 3.8-cm,
1/2- watt. magnetron; a 10-cm 1000- kw magnetron and a 100- to 150 -cm, 500-kw

i magnetron ' . {
i . : e .
£~~“Also of- consnderable interest-at thxstnme because o[ our own .work on a. sxmtlar tube

I T&uTéport that Labofatory 115 is expérimenting with a ‘Haban''(Prof.Habanformerly
orkedfor the OSW but reportedly was sentto the USSR in October, .1946) tube ‘fitted

thtran outsxde cathode andan inside anode thhout slits.’. This type of construction

i
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s especlally useful at millimeter frequencies 'when scallng down ‘of conven-
tional dlmenSlons results in too small a cathode hence too l)ttle power '

Relatlvely t‘ew types of magnetrons appear to have been produced by the OSW in
‘appreciable. quantities. Of approximately 20 various types to which reference has been
-made at one-time ‘or: another, only two appear to have had any appreciable production up
to recent date.” These are the OSW No.'1200, Haban-tube (with anode' inside cathode) and
‘the 2332 slotless: magnetron. : The importance of these two tubés justthes detalled

descriptlons of each m a later part of’ the sectlon on maanetrons DR
o In the early stages of planmng of the. magnetron development program -a‘con- - ..
N ference of the technical staff was held on 28 August 1947 to discuss development of -+
magnetrons An'the 0.8 to 12 cm range with power output of more than 100 mw. - The follow-
- ing important information on decisions reached will serve as a guide to a 'more detailed
' dlSCuSSlOn of a few of the magnetrons

RTINS :.~'*.‘.‘. D et LR e
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o Wavelength from 8 to 12 cm--"a: contmua]ly tuning- magnetron is to be: used in-
o o conjunctxon w1th a transmitter developed by one. of the staff,

T I S A P ORI

staeaen TinT) . : FE IO UPRRE

--Fixed wavelength of 6:cm - the slotless magnetron OSW-2332 ’I‘ype ‘Alis to be

Ll used ‘If, however, a 6-cm tube is required for direct fitting into a transmltter,
‘a new tube must-be developed (Note: "The phrase “dlrect flttmg seems to ln— -
dicate ‘communication-or axrcraft landmg ) : - o

ol ! . -~ . . |

o B Wavelength from 2 to 4 cm - the slotless magnetron OSW 2332 ‘I‘ype A or a new 1
] “-type of tube.still in the development stage is to be used. :If ‘a tube with a flxed . i
. wavelength from.2 to 4 cm is requxred for direct fitting- mto a transmitter, ‘it . ety )
- ’ } should be developed . . L ‘
i leed wavelength of l cm - the 8 slot magnetron still 1n the development stage; : 1\

o . operating on a wavelength from 0.8 to 3 cm could be used. (It should be noted |

' ;¢ here that ‘'more recent 1nIormatlon on. thxs development has beeome avallable |

t7-and will, be discussed later.) - SR -

! c o - During the conference, the question of replaclng Amerlcan tubes by other
tubes already available at the OSW or tubes still to be ‘developed was discussed.
The suggestion was made that it would be easier to use American tubes for these |
transmitters. *Such tubes could be.made available from 'stocks held in Russia, &
whlch would be preferable to developlng new types at the OSW ]
a HEs TSN i
The first tube mentloned in the above list, for the 8 to 12 -cm wavelength region, "
- is not xdentlnable by number for further descr:ptlon orni the basis of’ present lnformatlon
_‘ At the fixed wavelength of 6 cm and in the 2- to 4-cm reglon, the slotless magne-
tron OSW 2332 'I‘ype A is prommently mentloned

- There is a large amount of detalled constructlon and testlng lnformation concern-
ing both OSW 2332 Types A and B. Some of the details whlch should be of- more general
- :interest are- reproduced here; . : : : Lok ER

+ The external ‘measurements and the ma]orlty o[ mternal detalls are ldentlcal ln
.'both 2332A and 23328 types of magnetron RIS Lo :

el .:,.“

The magnétron conslsts of two baslc constructlonal parts the cathode system oy i |

*.and the anode: system with welded glass cylinders: .ot W fr e o s
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- . The cathode system is welded through the glass into the anode and is fixed
strictly concentrically along the axis of the anode cylinder. The cathode in the:form of
a straight extended filament of tungsten wire is welded at each end to molybdenum 1z
cathode holders. , - ) o R e
. .. ~A matter of great importance is the exact centering of the cathode in relation i
-to the anode. - The centering may.be attained by the accurate construction of the parts
and by the use of a;special mandrel on welding; furthermore for the same purpose in e
magnetron type A two ceramic.insulators of. “ergan” or ammonium oxide are used. -
Magnetron type B, having a shorter cathode, has no insulators and the centering is

L ...losses caused by the presence of the-insm:ator. with-wavelengths shorter:than.3 em be- . 1S

e PN

R SE ) AR O | ol it
_ The anode, of cylindrical form, is drawn of electrolytic vacuum-fused copper.
The internal diameter of the anode on type A is 3.6 mm and.on type Bis 25 mm,

-For the better removal of heat and for the provision of mechanical durability
the anode is quite large (external diameter 10 mm).: Pole pieces of soft.carbonless iron
are soldered to the anode to form a unit.. ~To the pole pieces on 'thé Side are Soldered
small.“ferniko” glass containers, to which are soldered.glass cylinders, ::.Thus the anode,
together with the pole pieceg and the glass tubes soldered to both blocks, forms.a |
vacuum-tight unit into which the cathode system is welded. ;

"'Sfefr\-'lntrfoduced e 5

Ly 'IAl B

;; . The evacuation of the magnetrons is carried out by"rﬁéan.s of
into the-flat part of the glass tube. S e

. [N R ST
. For assuring reliable contacts, prevention of corrosion, and reduc
at high frequency, all external current-bearing sur!ace_s‘g\ijg_‘_suv_\{gx_"eq. s

i
H
i

:.nTBé }rﬁn'ufa’cturéiof_ the-23.’§2 mégnetron is.rel:a'ti»)é'ly' 's'i'mblé.and does not pfesent
any particular difficulties, Manufacturing procedure as with most radio tubes may be
divided into the following basic stages: :

l:\r(a'nufﬁcmré of parts - B e : ;*‘_,‘

: N : : T R S T
.. - Successive assembly of and work on the various sections .. ,... ..

Pos e s

Assémbi} ot' tube

- Weldmg and in§ertion of stem .-

e e by

R wooo.. .- Evacuation. . . - .. . . R PP

Testing
.. .,. The lwo.t;agicAs.ectiohs, ihe cathode sysiérﬁ and the anode w1th pole Iilecés “and, '_.,‘.._.
glass tubes, are prepared separately until the final assembly of the magnetrons for welding.

.- In the manufacture of the cathode System all the metal parts are produced by
ordinary mechanical means (turning and fitting operations). . The spring for stretching
the cathode is wound into a spiral from sintered tungsten wire and is tempered in inert
gas at 1300°C. - It is important that the strength of each spring be fixed, therefore after
tempering, the strength of each spring is tested. - oo s mnnioen ceowes o
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Before the assembly into sections all copper and nickel parts are cleaned ‘of
grease in trichlorethylene, and molybdenum parts are clean
.dipping. The joining of the parts,on assembly of the section
of the cathdde to the molybdénum holder is -
done through a layer of foil with the use of a special mandrel. "(The'degreasing and **
foil brazing are considered to be good modern techniques.) B Co e e

“'The anode section, consisting of a copper anode with iron pole pieces, “ferniko” *
cases and glass cylinders soldered to'it, is the exterior casing of the magnetron; there-
fore the joints between all the elements of the anode section must be vacuum-tight,- The
mnnufac'ture of the anode system consists of the following successive basic operations: -

Manufacture of the anode, pole pieces, and “ferniko” glass containers (furning =
* operations).

" * Soldering of pole pieces (iron) with the “ferniko” cases b:( copper solder.’ " °

- -Soldering of anode (copper) with the pole pieces (iron) by silver solder (cupro- -
silver at eutectic point). L B

" Final mechanical treatment of soldered section. Drilling 6f‘internal aperture of
" anode, extérnal and intérnal shaping and polishing. Lo e e e

Soldering of glass cylinders to the “ferniko” glass containers,

“The vacuum-tight soldering operations are very irriport_émt‘; ‘they may be carried ™

out in two ways:
By soldering in a hydrogen Iﬁrnace or by soldering in a vacuum
high-frequency furnace, St e

The first method -- soldering in hydrogen furnaces -- is more ‘suitable in manu-
facture but gives a greater percentage of wastage in flow, - - S

The second method -- soldering in vacuum -- gives a betterfquglity of Sblqerin'g '
and negligible wastage in flow, but is considerably less convenient in'manufacture.

Soldering in the hydrogen flame is carried out as follows;

The pole pieces and “ferniko” cases, already prepared by turning on a lathe, are"
carefully cleaned of grease and are assembled. At the point of contact of the parts a
small ring of copper wire solder is placed, After being asSembled this-the section Is
placed in the' furnace with hydrogen flow and the temperature raised to 1120°C, -t

.

Simultaneously with this soldering there .is carried out the “high-temperature”
silvering of the other flat surface of the iron pole-pieces. *'As silver solder does not
flow well on iron, for the subsequent soldering of the pole pieces with the copperanode’’
a preliminary silvering of the iron at the point of soldering takes place.. The method -
. of “high-temperature” soldering worked out in the Bureau of Electrovacuum Technics
is widely used in the manufacture of klystrons and metalloceramic tubes. . -

:- Briefly, this method is as follows: To the section of the surface of the irdn part
to be silvered a nickel paste is applied with a brush; the paste consists of very fine "'+
nickel powder mixed with a cellulose varnish, Afterwards the paste is dried, the binding
is burned off and the part is heated in a hydrogen furnace up to 11200C, during which
sintering of the nickel powder to the iron surface takes place. Silver, on fusing, flows
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_very well over a surface coated with nickel in this way., A small piece of silver, general- |
ly in wire form, is fixed to the pasted surface -before sintering. On heating in:the .. . .
hydrogen furnace, fusing of the silver takes place simultaneously with the sintering of -,
the powder. Thus. the silver flows over‘all the pasted surface forming a smooth, very:.
firm, silver coating. In this way silvering of thé_other end of the pole pieces takes place
simultaneously with the first soldering of the pole pieces and “ferniko” cases, as a pre-.
liminary operation for the subsequent soldering with the copper anode. . The soldering

of the anode -with the pole pieces is carried out by a copper-silver eutectic process in
approximately the same way as the soldering of the pole pieces with the “ferniko” cases
described .above. The parts are assembled for soldering and are fixed together by means
of supplementary ceramic ‘mandrels and are bound together with molybdenum wire. A.
number of such assembled séctions (20 to 30, depending on the capacity of .the furnace) .
are placed in the hydrogen furnace and are heated to 810 to 830°C; the eutectic then fuses
and soldering takes place. (Note:. This procedure sounds parallel to that used in the Us.)

After soldering, the anode section is brought to the required measurements accord-
ing to the drawing and the internal .aperture of the anode is drilled. After that the part is
cleaned of grease and the glass cylinders are fused to the “ferniko” cases. Fusing of the : g
glass .was done by hand by means of a table burner, but this fusing may also be carried - 1
out on a horizontal glass-blowing machine. T :

_-After the fusing of the glass the metallic surfaces are cleaned of oxide by mechani-
cal methods and by dipping, after which the anode section is to be joined.up with the i 1
cathode section. ‘ _ & ‘

. The cathode and anode systems are assembled and fixed in a special mandrel, in
which also. the final welding takes place. . The significance of the mandrel is to secure - ~
the accurate centering of the cathode system in relation to the anode. After welding and ) !
insertion of the stem the magnetron is heated in a muffle furnace for the removal of ; !
stresses in the glass; the magnetron is first filled with nitrogen to prevent the oxidation
of the internal magnetic parts. o o B :

.. After this the magnetrons are vacuum-tested and are evacuated. IR

]

; _ , |
. o R D PRIV SUDEE B2 BPR SR T DOV RELL SR ETY R |

The evacuation is done on an ordinary high-vacuum pump, several magnetrons at ) i
a-time.., The evacuating process and cathode-formation are,.in principle, the.same as for - |
I
. . . [ . i
1
|
i

N P R D SN Y

normal diodes with tungsten cathode.

After the evacuating process, contact ferrules or: caps-a}e soldered by.tin to the
“ferniko” cases at the point of fusion with the glass and protective cases are screwed on
to the pole pieces. - =, o . Lo e :

PTaN, U
- .

. Fb'r.tfxét manufacture of mag‘netrons{2332.comparétively' little épe‘ciﬁl;equip&eni,-
is called for. All the parts are manufactured with universal turning and joining equipment.
For small-series production no more than two special mandrels had to be manufactured.

|
|
Coy e T TR, R L A O [N B :
. Litﬁé information has been available on the production of this type tube except-;:: 2 !
that relatively few are known to have been completed. thus far_. RO CoL i e ’ }
|
|
|

e

8. The OSW No. 1200 “Haban” Tube -

Compared \;/itﬁvth.e siotless magne.tron' ‘describgd z&bé’\./é,- little information is avail-
able concerning the Haban tube. The following.is quoted from a report dated-11-January
1948: - . L e e .

A
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-“This tube belongs to the ‘magnet resonance receivers’ (Magnet-Resonanz-
Empfang). - Suitable results were first obtained with this tube in the OSW. The plan for"
the development of such a tube originates with Dr. Haban. (Note: In various connections -
the spellings “Haban” and “Habann” aré both used). - The'first experimental tube was pro-
duced in‘the years 1945-46, without, however, obtaining completelyiclear-cut measure- ,
ments of nominal values, After the departure of Dr. Haban to Russia in October 1946 -
the development stopped until the early part of 1947. In May 1947 further experimental
construction was again started on the two construction plans of the tube designated as
the SKR87 and-SKR90. These two construction plans, designated as Haban Tube Construc-:
tion I (SKR87) and Haban Tube Construction II (SKR90), are diiferentiated by the fact that |
Construction I is prepared for one-sided and Construction II for two-sided tunability. -~ . - i

|
|

——— e .

The construction of both tubes is characterized by the fact that a suitable, short, direct-
ly heated cathode is situated eccentrically between two.outer anode - and inner cylinders,
and the electron stream passes in between the cylinders in a way determined by the ap-
plied anode. voltage and the existing magnetlc field, according to the correspondxng llt- -
erature of Dr Haban ‘ : .

1
N o : - . N I
"The development specmmtlons for these tubes that is, Ior the development of L i | :
experimental .models, are contained in the periodical supplement of 10 April. 1947, Pre- .. N - B
liminary technical specifications of the experimental model are according to the system' . ) N |
of Dr. Haban, . . The custodian of this tube is the agent of -the SMA-Engineer A!anasyev 3 :
|

“Most of the experimental tubes constructed up untll now show leakage thh statlc
operatton of the pump ..... g e

: ”The constructlon specxncatlons of both the completed tubes SKRB’? and SKRQO as .
well as the tuning control SKG121.20, do not yet display the condltlons Whlch wul permlt E ~—
them to Iulfxll the requxrements ordered by the lRussmns .

“The whole pro]ect must as yet be consxdered in the development stage
. B N PR

Slotted magnetron . ‘- o S R .

A recently mentloned tube on which lnIormatlon is avallable as of December 1948 . '
is an 8-slot magnetron known as type OSW 2585. (This is apparently the tube to which - *
reference was made in developments for a fixed wavelength of 1 cm.) No production in-.:-
formation is available but the following description has been selected from a rather large. -
volume of materlal on the subject.
. “In the OSW the triode OSW 2004 was developed for the decxmeter wave: reglon } .
’, down to 8 cm. For the wavelengths from 1.5 to 10 cm the two tubes OSW.2532A and. -~ - N
. 2532B were produced. They are unslotted magnetrons. At 1.5 cm they still give an_ ..-: -
- output of from 20 to 50 milliwatts, However, the handling required for these tubes is -,
rather complicated so that a test oscillator supplied with them is not simple to use.: Al- ": ¢
ternate tubes which are.simpler to adjust are being sought.- One alternate tube at the "
long wavelength end of the centimeter-wave reglon is the triode OSW 2540. - In normal : i
operation it reaches 7 c¢cm, but perhaps in the case of properly designed. oscillators, it can- ‘
be driven down to 6 cm. For the region below this down to 3 cm several slotted magne- h
trons have been developed by Telefunken in Germany. . To these a parallel wire or wave-
guide is coupled inductively or capacitively. These tubes are the RD2Mh which is tunable -
from 5.5 to 7.5 cm and the RD2Mg which is tunable from 3.1 to 3.3 cm. The oscillating
circuit of these tubes is, as already mentioned, a parallel waveguide which is driven .
capacitively through the anode system. These tubes are simpler to handle than the zero-
slot tubes. . In a closely connected further development of these tubes the anode system
is not in a waveguide but in a waveguide cavity which is tunable. . In this way the radi-
ation damping is reduced and it is hoped that still shorter wavelerigths can be reached...- ...
with this tube if the capacity of the anode system is reduced.:

961020 - 162
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“The purpose of the task consists first of all in clarifying the.question whether
this is possible:and if so to.build a trial tube which.will reach from 3.cm down to.a.1-cm- .
limit, This should be tried first with an 8-slot anode although it was earlier determined. . -
that below 2 cm there- should be a changé'overvto a 6- or 4-slot anode ‘system to reduce -
capacity.- The tubes should furnish an output of at.least 50 mw. In the following these ex--
periments and their significance are discussed. - ;-

. “The oscillation mechanism of the multiple-slot magnetron has already been . .- .
thoroughly described in the literature. However, reference is made to the fundamental - .,
work of-Posthumus, and.of Herringer and Hulster in which experimental material is ;
compared to the work of Posthumus. - B A

.-+ “The electrode of this magnetron consists of a cylindrical cathode whose axis is.
-the same .as.that of a multiple-slot cylindrical anode. The electric field in the slots be-..::
tween-the segments of the.anode are so constituted that in adjacent slots the field has a .:-
phase displacement of 180°, This so-called push-pull oscillation can be thought of as ..., .
consisting of two fields rotating in opposite directions. This can be seen if one imagines
an observer; at the cathode, with a field of vision so small that at most-he can see only
one slot, If this observer now turns in any direction so fast that he continually sees the -
next slot,.then when the time for a half-period has just passed, he will see, in every slot .
which has-come within his-vision, the same field. - He has the impression that the'field = :.
rotates with him., ST :

“Of the electronic phenomena in the magnetron one has the following picture: . On ",
account of the magnetic field, the electrons maintain a rotating motion around the cathode.
The speéd of rotation-close to the .anode is exactly as great as:that of the rotational field, .
According to its position;. an-electron will be either in a deceler"ating’or,~accelerau.ng slot- )
field. By means of the magnetic field, however, sorting takes place...All those electrons. :
whose phase is such that they are in a decelerating slot field will not-be permitted to go
to the anode.' An'observer turning with the:same angular velocity would see.a stellate
electron distribution in which the number of serrations equals half the number of slots.

The rotating electron cluster, because of its electrostatic induction current in.the -anode
segments, maintains the oscillations. The electrons are continually decelerated by the

alternating field, i.e., they lose kinetic energy-to the alternating field.. From the- static ‘
field they.acquire justsufficient ‘energy to maintain correctly the speed of rotation.  Thus
they.come closer and closer to the anode, until finally, 'on bombardment, the remaining ‘i ::
kinetic energy is changed to heat, : : ~: . .« - .. .. S R

R S A S A R I

“The simple reflections hold only for the time-average value of electron motion.
Individual electrons, on the other hand, maintain'small, rapid oscillations.: Under.certain
conditions these oscillations become very small. Then the over-all efficiency is at its ..
optimum. - This*optimum depends largely on the direct-current voltage of the anode. One .
may expect that because ‘of this simple exposition, calculation of the optimal anode poten-
tial has led to relatively exact values. Such a calculation was made by Posthumus. - As-" .
follows from the works of Herringer and Hulster the calculated values coincide well with .-
experiment; provided thé diameter of the cathode is small with respect to the anode."" -. - :
Posthumus made his calculations for such cases; g .o o . Vs

: '-“For~greater.cathode diameters the calculations have been expanded by
in one of the osw. research sections.” . S TR R

10. Dischargelamps - '. .. .- D T A
Two low-préssure discharge lamps are the types OSW .2498 (xenon) and OSW' 2578

(krypton),.intended to.be operated by the discharge of a condenser bank.through them. . The

lamps have the following specifications: o S e oL
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- Maximum light intensity
‘Light output
Maximum smgle discharge energy
) "vMaxlmum pulse repetition freqyency

"'*,30-35 limens/watt

ssﬂfer

90,000,000 lumens

10,000 joules
15/min

Life
Pulse length
Pulse power

5000 pulses S
1/500 sec ) with 5500 v’
5000 kw ) and 700,(4(

Lamps are tested after they have been stored not less than 15 days On:t'es'ting,';
the lamp is considered satlstactory if it operates correctly for 100 pulses " The llmita-'
tion to 100 pulses for testing emphasizes the short life of the tubes, They apparently are
intended for aerial photography or some type of infrared radar use, but the concentration-
on high energy per pulse and low number of pulses would seem to Iavor their use for .
photographlc purposes . o L ot e s .

Super hlgh pressure mercury lamps types 2452 and 2525 w:th 1mproved color
have been developed The following specifications are stated:

; " . Type 2452 Type 2525
Power used | " 1500 w f P 2000 w R
Type of current’ DC and AC ’ DC

. Voltage . . DC, 100 v; AC, 200 v, . . . 100 v,
" .Lamp voltage ... T0-90v, . . | . 50-60 v, .

,WMkmgCMTén _ ' 5.6-7.9 amp.. . ‘.3045amp

". Red radiation, approx. L 8-10% LT 12-13% L,

_ Diam. of bulb, approx. . .. 26mm’ S - 45-50 mm,
., Length, approx. ., ’ . 145 mm,, 320 mm -
Max breadth, approx .48 mm Caart o .95 mm

Cia Dl it

(A quest was made in’ February 1948 to hasten the supply ot the type 2452 and
2525 lamps. (Note ‘It cannot be easnly determined whether these lamps are l‘or IR .-
radar, alrcratt reconnalssance photography, or other use ) . . P

* st e e

11. Other’ Vacuum Tubes '

. Ev:dence Irom several sources pomts strongly to the fact that the OSW has con-
centrated its greatest attention upon a relatively small.group of .tubes.. Followmg are.,
the OSW and other designations of these tubes, together with, the amounts on hand and
about to be accepted at the tlme of the report: . TP :.«,,..__v,..y,-

L . Other . .. ...
Desng_natlon -
. e Lo, R

6ACT..

.. -6AGT:

. 676
. 829B )
et 5D21 ey

. 5FP7.-
ipp1.
123 A/B ..
LD7
.- LD9

LDIL .

" LD12:

NN TAA

) Another very lmportant list is th'lt o[ tubes descnbed in the order ot thelr 1mpor-

tance to military purposes, as classified by the Russian direction of OSW. .These tubes .
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in the order of decreasing importance are the 3DpP1 (altimeter range-scope on SCR 584
used this), 5FP7 (radar indicator), OSW 2333 (this number may be in error, perhaps 2332
at X-band and possibly at 6 c¢m), 5D21 (radar modulator; saves only Space; more impor-
tant in airborne; could use high-voltage triode instead), 676 (twin-triode), and the 6AC7,
SAG7, and 329B (standard types). :

This group (except for the OSW 2333) constitutes a particular project of the OSW
called the “seven-type program.” It deals with cathode-ray tubes, which could be used
as television tubes (but are more probably for radar exclusively) and with amplifiers
suitable for various applications, The tubes are all copies of given American tubes: -
YL T Of those listed all except the 6ACT, 6AGT, 636, 829B, and 5D21 have béen dis-'
cussed previously, “The following paragraphs contain quoted inférmation on the déscrip-
tions and some of the manufacturing problems and applications of these tubes, “In mdst’
places where the statements are erroneous or misleading, parepthetica’l i}otes of quali-

fication have béen added.

P
. fpyied

AThe 6ACT tube is a high-frequency pentode used in the first broad wave-band
amplification stages. Apart from its other applications, there is'a large demand for it

in television, As a result, work in connection with the mass production of these tubes
has been undertaken, with special reference to the conditions of production in’the USSR.
“The tube produced is a revised model of the well-known American tube’ It has

the same name but differs from it only in outward appearance, The American tube is
in metal form with the standard “lower stem” pinch. The lack of the necessary ‘equip-
ment in the laboratory did not allow an exact copy to be made, although its ‘construction,

parameters and field of application comply with the use of the ‘metal*form. - But on the
other hand, a prospective valuation of the standards of quality of radio-tube production B
shows advantages of the glass form-which has had to be adopted.* In the fir'st place, the i}
production of metal tubes in the USSR is fraught with a series of difficulties caused, for o~
example, by the weakness of the vacium-technology factories and the'fact that the spe-
cialized equipment is worn olit'and requires-either restoration or complete replace- "
ment. In the past several attempts ‘have been made'in'the’factories to deviate from’the *

-  metal form of ‘tubes and introduce the equivalent glass envelopes. 'In the second.place, |
all the radio tube factories are not capable of producing metal tubes simllar to'the © -+
—. American ones and this affects the question of mass production. In the third place, the
o ' radio-tube industry has not yet adopted the production technique’of flat stems :and even
- the'’comparatively recent constructions have been based-on the use ‘of 'the old round -
Lk stem, which impairs the quality of the tubes from the point of view of théir‘high-""-"' R
- frequency characteristics, - e R A e ST I

“On the other hand, if account is taken of the réct that small variations of the

: parameters of the tubes must be’obtained when required, the inadequacy of ‘the flat
: form of tube becomes very serious. Therefore two forms of the AC7 tube were de-
\; signed. The first flat form was completed in 1946, and the second form'was designed -
: in 1948.” (Note: The construction of these tubes with cylindrical electrodes had been
- attempted in the United States.) . ' v ;~
“The 6AGT tube is a pentode with indirect heating, designed for ‘fir)::u broad-band

{television power amptlifier). The practical application of 6AG7 is not Ij'irilted to tele-
- vision apparatus. Therefore 6AG7 must be considered as a tube which'will have a large
; circulation in the future. This means that it must be developed a]ong,dgfln_lte lines.

“Considerations about the metal and glass forms, and limitations of equipment
arise in this case, similar to those éoncerning the 6ACT tube.” The electrical charac-
: teristics of the 6AG7 allow the distance to be increased between the grid and the ’ :
] cathode, which ensures effective mass production. In Spite of the completion of the W Ry
development of 6AG7, a second specimen of this tube has been constructed with’an oval :
cathode. This work, which is a further modification, has in view not simply the copying -
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of a specimen of a tube, It is also intended to give the USSR industry new experience in
development and construction which may be used not only for this type, but for.other :
consequent independent designs. - It must be observed that the creation of oval homogene-
ous designs of radio tubes is a morg modern method of deciding the many questions of -
radio-tube construction. ' : R o
“The use.of oval high-frequency tubes is not yet employed in the. USSR. The oval
cathode in the tube 13 PIM was first used in the second World War for power-amplifying
output tubes.. From this example can be seen the enormous advantages which arise from
the skilled use of oval cathodes. Together with the completion of the oval specimens of
the 6AGT tube there is also being produced the technology for the mass production of
oval cathodes and grids.” (Note: In the United States the space in the high-power tubes
was widened, but it was not possible to do so in the high- tubes. The Russians apparent-
ly have more trouble handling close spacings than we do. Statement that oval design is
a more modern method is questionable. Methods indicate fairly crude techniques for
receiving-type tubes.) . .

- -+ *“The 6J6 tube is a double triode in miniature form (so-talled “finger” tube), It
is designed to work as a high-frequency oscillator in push-pull arrangement with a power
of approximately 1-1.5 watts. It works in the waveband between 50 cm and 4 meters,

On account of its special application, the 6J6 tube has a common cathode for both of the
separate triode systems.” (Note: This tube is used in the United States mainly for low
frequency.) - B : : . o -

“This tube, although of small construction, possesses a relatively high anode .. _-
-dissipation. Owing to jts short electrode leads, similar for both systems, it is suitable
for push-pull circuits in the ultra-short to decimeter-wave range. It represents a copy.
of the corresponding American tube. Tubes of similar construction are the American
tubes 53, 79, 6A6, 6N7, etc.

“The USSR radio tube industry has had some experience in copying similar “fin-
ger” tubes. Before the war a series of miniature “finger ” tubes was constructed on °
the lines of the American ones, but the lack of productive ground work did not allow
them to be mass produced. Therefore the construction of the 6J6 is proving tobe a .. ..
new type and will require a new technology and a new production technique.”

Comparatively little information has been available on conditions surrounding
the copying of the 829B tube. It is a radio-frequency beam-power amplifier and, ;as
made by the OSW, represents a copy of the corresponding type of the American tube of --
National Union Radio Corporation. Indications are that production of this tube has not .
been very high as may be seen from the above tabulation. - ST R

“The 5D21 tube is a pulse amplifier built as a tetrode and is applied in the MEDDO

equipment. It has an indirectly heated oxide cathode, intended to amplify pulses up to

15 amp with a duration of 0.001 sec. This tube is designed for work with high voltages

on the anode, up to 20 kv when unloaded and 17.5 kv when loaded. The demands made .
are very great, and the construction itself is complicated. Thus the scope of the appli-
cations of this tube is limited, as it is impossible to mass-produce it.. The tube is of
American origin and appeared during the ‘1939-45 war.’ It is a somewhat revised model
of the tubes T15A and 715B produced earlier by Raytheon and.also by Western Electric- -
Company. Lo

“The task in copying the 5D21 proved to be extremely difficult, On the basis of
the experience of the factory “Telefunken” in producing the LV20, it was necessary to
organize a second specimen, more closely related to it in its characteristics. The .. -.
difficulty was increased by the lack of gold, which is required to gild the first and second
grids of the tube in order to increase their heat-radiating capacity and give a smooth
surface to the wires of the grids, thus ensuring a great sparking-over resistance for the
tube. In view of the urgency of developing the tube, it was decided to overcome the : . _
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difficulty of the physical properties of the grids of the American tube 5D21 by altering -
its construction.” (Note: This tube is not considered hard to make in the United States.”
It must be pumped to a high vacuum, apd this is probably the- trouble. Indications are of
a possible lack-of good sanitation in the Russian plant. The secondary emission is the .-
main reason for needing the gold, and the other reasons are probably in error.). = :

" “The lack of gold for gilding the grids would not allow the usual construction of
this tube to be adopted. For example, to gild the grids of one 5D21 tube, approximately -
200 milligrams of pure gold are required. This means practically that 1000 service- -
able tubes would require approximately 1/2 kg of pure gold.” (Note: - These amounts of .-
gold seem rather high.,): . . : : L DT

“Therefore the work in developing the 5D21 was applied in two directions: -~ . ...
Completing the urgent task of developing a tube based on the .- g
American 5D21 without using gold. I S

L A

‘Investigating the question of ‘decreasing the secondary and thermic . I
emission from the grids of the tubes and bringing the construction : ;
up to the standard of the American original, . - - ... oy !

“Therefore the tube 5D21 produced pn-the basis of the original American one has
two tetrode systems connected in parallel inside the glass vessel, instead of one. "As a:
result there is a loss in the heat-dissipation of the electrodes on account.of the increase
in their surfaces; - o F

: -“But this measure did not allow the tube to be constructed without the use ot‘gold
for gilding the grids. - . : e

“In the adoption of serial technology in the manufacture of the tubes it appeared : .
that the specimens were likely to change their insulation when packed and transported.
This deficiency forced a continuation of the development work on the tube beyond the ": ..
period originally planned.” (Note: What actually happens probably is that the tube gets:
gassy on the shelf.) S S . S

. ttaw op

12, Cathode construction . ‘ . i

molybdenum wire due to chipping and splitting of diamond tools in drawing the wire; As. L :
of 1 February 1949 it was reported that the Philips Compan (Netherlands) would suppl N
,' . the USSR with diamonds, specially drilled by a secret process for drawing wire. .The -
- fact that diamond dies are a serious bottleneck even in the United States emphasized the
i hazard in wartime if access to the Philips organization is cut off, . Co

3

‘; Difficulty was being experienced in the experimental production of tungsten and- .
i
1

* Chrome-nickel wire of 22-24/1 was being made, but great difficulty had been ex-.
perienced in the wire-drawing shop with an 18-micron diameter, -: * : S

2 SN

A zircon paste composed of paraffin, naphthalin, and zircon is used as an-inter- -
mediary layer between the thorium-oxide paste and the base metal, The zircon paste is
sintered onto the tungsten carrier wire by passing a direct current through' the wire in -
a high vacuum, A

percent BaCoOj3, 45 percent SrCOj, and 5 percent CaCOj.- The solvent is amyl acetate or ‘
Polysolvan E dissolved with 15 percent Intrasolvan. . o A - é

' o, A T e o - AR SN i B
. There Is a report that nickel and molybdenum may be in use as substitutes for:i .
tungsten: Molybdenum surfaces are prepared in an electrolytic bath of phosphoric

sulphuric acid.
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‘Cathode tension springs are tempered to remove tensions which arise during
winding by heating for 30 minutes in an electrically heated gas-proof furnace at about - -
1400°C, - A L : e -

%
K

Frequent complaints of shortages of materials are encountered in connection \;lith
wire and other metal parts for tube construction, e

13. Bolometers

Of the several types of bolometers on which information has been available, only
the two types OSW 2113 and 2183 seem to have had any appreciable production. The 2113
is classified along with thermal elements for maintaining constant voltage and the 2183
along with the measuring tubes and bolometers, ‘Following are brief descriptions of -
some of them, together with their OSW numbers: e R et

2090 Glass bolometer for outputs, 20w to 50 mw; X= 3 cm

2091 Glass bolometer for outputs, up to 300 mw; =3 cm

2092 Metal-ceramic bolometer, up to 50 mw; A=3'cm '
2094 'Measuring tube for max. output of 40 w; A=8cm -~ SRR "
2181 Measuring tube for outputs, 0.1 to 0.65 w; minaabout 3 ¢m " T
2182 Measuring tube for outputs, 0.3 to 1.8 w; min Aabout 3 cm

2183 Measuring tube for outputs, 1 to 1.8 w; min A about 3 cm

2184 Measuring tube for outputs, 9 to 120 w; min Aabout 15 ¢cm

2185 Measuring tube for outputs, 30 to 450 w; min ) about 50 cm

2510 Measuring tube for testing of OSW 2332 (slotless magnetron)

2519 Glass bolometer, 1 mw to 100 mw min Aabout 3 cm . -

. 2520 Glass bolometer, 20 mw to 50 mw min Aabout 2.5 cm
2113 Thermal element for maintaining constant voltage. 2 V+30% at 0.1 - 2.0 ma

Development of two bolometer-type output meters is described, type OSW 2395
for the 3- to 9-cm band and type OSW 2059 for the 8- to 12-cm band. Part of the general
description is contained in the tollowing_two paragraphs.

The bolometric method is employed for measurement of power within the limits
of 20/.Lw to 20 mw in the centimeter band and the lower part of the decimeter band.

The principle is as follows: The bolometer forms part of a special output meter
which uses tuned coaxial-line sections or hollow waveguide sections, The bolometer it-
self is in the form of a cylindrical glass bulb, evacuated of air, A thin tungsten filament

and matched to the high-frequency generator under test, so that maximum power js devel-
oped across the bolometer, This develops heat, and alters the fllament resistance, from
which the r-f power can be measured. A bridge icircuit is used to determine resistance
variation. The bolometer filament forms one section of the bridge. (Note: Thermistors
entirely replace this technique in the US.) '

14, Other measuring instruments

Comparatively little information has been available on other measuring instru-
ments. Ten types of output meters in ranges from 20 w to 500 w and wavelengths from
1.5 to 25 cm are listed. Eleven types of field strength meters in wavelength ranges from
3.1 to 200 cm are listed.

15, Detectors
At least three types of crystal detectors have been mentioned, the ED 704,705, and

707. Research is in progress on the growing-of silicon monocrystals on carbon rods for
use as detector crystals, So far it has not been possible to form the crystals sufficiently

firmly on the carbon.
‘ CXTWET Troe Daciams
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In the present detectors, silicon is condensed from silicon tetrachloride in both
ends of the carbon rods at a temperature of 800°C, These are then bisected and used in
the detector tubes 704, etc. No detectors for 4-mm waves are being manufactured; the
lowest wavelength attained is 8 mm. ‘¢ . '

Sketched details of the mountings of ED 705 and 707 c.'rys_tal detectors (Fig. 2)
show in cross-section the placement of the defector and the arrangement of parts, to-
gether with some indications of the kinds of materials used. .

16.. High-temperature furnaces

. . .Eighteen types of furnaces in temperature ranges from 10000 to 2400°C and from
25 x 300 cm to 125 x 100 cm in size are listed. Little further information is available

except for description of shapes of the various types. )

17. Refractory metals

Information of refractory metals i‘s limitéd eséent{élly to the items appearing
under that. heading in production figures and to the discussion of those and a few other
items under the subject of cathode construction, I -
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This consideration of plans for the futire takes up the affairs of the organiza-
tion from the point (near the end of 193-,8) where the discussion was terminated in Part
I, POSTWAR. ORGANIZATION. These are the indications for the present and near
future on the basis of recent information’ (most of which became available during early
1949), - o L c . - '

IV. PLANS FOR THE FUTURE

1. Present Form of Organization

}

. As stated earlier the new de'signhﬁbn f_of:,the OSW is ““Werk fur Fernmeldewesen ‘
- ‘HF’ (OSW), Zweigniederlassung der staalichen Aktiengesellschaft ‘Isolator.’ » Since

1 December 1948, the Russian officials of the plant have been wearing mufti, and
civilian'titles such as manager and director have been substituted for military titles.

- ‘Following is the latest tabulzit;'on (Jé.hqary}February 1949) showing the position
of the, OSW.within the general framework and the ‘organization of its experimental

department: -

SAG IZOLYATOR, ‘Berlin-Weissensee B R »
Werk fur Fernmeldewesen "HF'-’\.(OS"W), Berlin-'()_berschoéneweide
Welfare Department -- " . -."" o )

Sales Department )

" Production Plant - -

Ministry of Electrotechnics, :Moscow, Main Section V-of SMA"
Research and Experimentation Shop - "0 .-
SectionI T o oLl
Section Ja, Vaclum-tube Development
Section Ib, Television-tube Development ) _ 3
Section Ic, Development of Discharge Thbeés '
Section I (now Section Ic) - R
Section ITI, Oscillography. .. -

Section IV, General Technolbgy

2, Production Plans )
The production for 1949 is expected to amount to about 1,200,000 marks (east);
straight reparations are calculated at 300,000 marks (east) for 1949, The remainder
is to be used for export, for the SAG, and for German Industry, (Note: As stated
previously, the amount of production indicated here and on several following pages is
very small and difficult to explain unless the figures refer to pilot plant or are
deliberately distorted.) o o

R@ssign officials have ordered an analysis otl‘t.ﬁe'plant capa_c.lvty,.'m_de_termiine
(a) the investment necessary for ‘'a comprehensive t{ncrease’in production, (b) the - -
measures needed to reduce waste, and (c) the possibilities for increasing technical

research.

Present production plans call for a doubling of the production of tungsten and
molybdenum wire after 1 July 1949, The production of detectors, resistors, and .
resistor tubes of all sorts will hereafter be undertaken by other firms within the combine
Izolyator., There were critical shortages in the fall of 1948, which seemed to suggest
that production of many of the items would have to bé discontinued; however, in the
meantime, many of these shortages have been overcome by the ingenuity of the purchas-
ing agent. He personally obtained from across the border quantities of ferro-nickel

- 34:-

E,"?yﬁl'\ﬂ‘-::\:f}:j MIaURT

RV




SEf/RET

for radio tubes and of aluminum for electrolytlc condensers.- The {‘Elektroapparate
AG, Koppelsdorf,’’ a branch of Izolyator, now handles most of the procurement of
critical items for the entire com{;me " : :

Experxments with the production of artificial diamonds for ce'rta.in industrial
purposes have been successtul

Durmg January 1949 representatlves of the OSW took part in a con.t‘erence con-

cerning-an agreement whereby Yugoslavian industries could import electrlcal equnpment

No detaus concerning the agreement were reported

.The followmg digest gives the research and productlon plans for 1949 for the
departments of vacuum-tube development and the development and experlmental pro-
duction of -discharge tubes: - * - . R ;:L: ol e ,‘._ Ly

1) ngh writing~ speed oscillograph for 150 000 km/sec and the further o
development of instruments and tubes. (Note: State of progress-is a little behind the
Us. Only a few should be needed since 1t is used only for testing )

(2) Investxgatmn ot' the suitability ot the high output cathode tube for the v
centimeter and decimeter reglon.

Tt .

(3 Oscillographlc presentatlon ot centlmeter a.nd dectmeter waves

~—

. ¢ 1t (4)- Measurement of the radiation resistance of 3- and lO-cm waves; - |
(5) Measurement of the losses of detectors in measuring.circuits, i ; RN

i v(ﬁ).-‘Measu'rement of the self-noise of detectors, =+ - . i .. o, ,.‘.4_,- (- .

.(7) Noise dmde for the waveband from 0 8 to 2cm, subdlvided lnto iour ranges‘. "

. . . L . N A RN o

- (8).‘Wavemeters. . - P u,.--.
(9') Output meters,
(10) Test probes. o ‘ ) . e T

(vl 1) Meter leads.

(12) Magnetrons. ~ - - o e

(1 3) Spectrum analyzer.

(Nos 8 through 13, hke No 7, are for the waveband frorn 0.8 to 2 cm, subdivided tnto"i'.:

four ranges) .
e : - ., '.Z-n.’:

(14) Overlapping wavemeters for the waveband Irom 3 to 10 cm.

'(15) Factor of merlt meters for 3 to 10 cm, o -t -

_ (16) Noise source for 3 to 10 cm,

R T

(17) Voltage dtvnder for 3 to 10 cm.

(18)- “Ferrograph" for measuring the hysterests loop 1n 'small amounts of
magnetlc material and in materials with limited magnetic properties, - :
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(19) Double magnet varxometer with ferrxte core

T (S

(20) Further research on crystal detectors Lt el

4:*(21) ‘Further research- on:the techmques on ceramics. preparatlon

(22) Development of a 3 mch televxsxon pxcture tube together \vxth components

v

. (23) Research work in the held of polar coordmate pxcture tubes togethe. ‘thh

components. . . i « RS R T R A

(24) Development of a (multlplymg meter?) and the tubies and- components:

' til.‘..' Uisienat Bn e

(25) Further development of the large screen pro;ectlon apparatus and tubes ;
and components . i o

Lot e ot s . . . . ".i:‘:)
(26) Improvement of the televxsxon process [rom 625 lxnes to at least 900. lmes 2

R T

27y Development and constructxon of an electrlc iurnace for temperature of
30000C, ! il omoelh SRt o B T L S ;

(28) Constructlon of a m'zchme for automatlc productxon of a press dlrectly from
the glass melt, . B R R : Sl

(29) Construction of .a machine for the automatic sealing of-the.press fo the tubes,

(30) Construction-of an-automatic pump for fluorescent: tubes..---;-; [T LSO

8o poprm T -

(31) Construction of an automahc device for the assembly of-cathode filaments of
11 mxcron tungsten wxre

: . : .
R D e : TR ) . R NI

This hst of ob]ectwes is apparently wenghted heavily w1th 1tems concermng the ‘ .
production of tools. and equipment and the development of manufacturing techmques rather g

than basic research.
S

PRy ——

3. Tube Production

An order was received at the OSW from the USSR at the end of January 1949 for

i the manufacture of 500 5D21 tubes. This order was refused by the Soviet management H
at the factory because the machinery was already fully occupied with orders and because
of the shortage of molybdenum wire (or perhaps they didn’t dare confess they could not g
make them). H

The official research plan for 1949 for Department Il'I (Productxon o[ Trans-
mitting and Receiving: Tubes) of OSW is as follows:: .-, &, 0 .:f .0 =iy

(a) Production of ten test samples of a noise- dnode for 3 cm, Type OSW 2589
Date of completion is November 1949; by pabr b e U5

() Completnon of ten noise-diodes for .10 cm. Date of completlon is December
1949,

A R VNI S
(c) Construction of three apparatus for testxng the thermal gnd emission by the
1mpulse method. Date of completion.is December.1949. :

-‘“2 - (d)- Constructlon of three sets of measuring equlpment for- the pulse. output of
. tubes. Date-of completion is December:1949,. - .;.,. -! 3 IEIRe I

SECRYT: ' .36 .

961020 - 173 1




SE%{ET

(e) Construction of three sets of measuring apparatus for transjent voltages and

duration of oscillation. Date of completion is December 1949, ’
. & . o ) . R o
(f) Construction of three sets of measuring apparatus for high-frequency noise
- voltage, Date of completion is December 1949, .- T
Other scheduled tasks are as follows:

. Construction for Soviet Zone broadcasting stations of one water-cooled trans-
mitting tube of each of types RS557(40 kw), RS558(40 kw), RS566(70 kw), RS366(140 kw).

It is not known whether these. were special orders or why the production was limited
to single items. . . :

OSW planned to start production in July 1949 of receiving-tube types 6SA7, 6715,
6SK7, 6SQ7, 6V6, and 5Z4. The planned production date for types :6H6, 6ES5, and 6L6
is December 1949, (Note: The.6ES magic eye is one of the least essential US tubes.)

Another report states that the OSW is operating on a 24-hour day and priority
has been given to the development of the 723 klystron to a 20-mw minimum, The
daily production of 500 to 600 tubes of all types continues and a ‘“memory’’ tube is
under development. No further information concerning this memory tube has been
reported. - B TV I PR R T P R

It is said that a three-year plan (1949, 1950, and 1951) for-tﬁe'ﬁroduc'tion work-
shop has been prepared, using production during 1948 as a basis. - (Total expenditure
on investment proposed for 1948 was 1,400,000 RM.) St

4. Discharge lamps

The following excerpts are quoted on the prospects concerning discharge lamps
and measuring apparatus: e T T T

‘‘Small high-pressure lamps would undoubtedly find great demand in Germany
and for export; since the producers of optical instruments are'very interested in them
and, so far, we are the only firm producing these lamps, o e et

. A Lo . PERTIN

‘‘Insofar as spectrum lamps are concerned the main demand is for sodium i

spectrum lamps and, therefore, in planning the production 50 percent of the total should _ T

be sodium spectrum lamps. However, for the production of sodium-spectrum lamps'it -+ !

. is essential to have sodium-resisting glass, which cannot be, at present, produced in |

Germany, . . . (Note: No reason is given for not being able to produce sodium-resisting »

glass.)' - o . it . . RN

* ““The expansion of markets (turnover) for very high-pressure lamps and large "
impulse lamps for photographic purposes must be planned with great care, since they

still need a great deal of work on their development ...", ,° .. et

‘‘High-power neon tubes for lighting of aerodromes are apparently intended for
the supply, first of all, to the Soviet Union. In the respect of these a certain Increase
in production is foreseen since the humerous queries from Russian undértakings lead

one to expect a further increase in the demand.”. - - ’ o e

5. Measﬁrir{g Apparatus i S

‘‘The workshop for making the apparatus and the small laboratory for testing
the apparatus which we have at present are loaded to capacity with the development
tasks laid down in the plan , ;. . . T v : ‘

.
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. “We.must reckon that this, state of affairs in the workshop and the.laboratory :
for apparatus will not change in the subsequent years since you-have instructed us that
the development of apparatus will be carried on on the same scale.

“Each new production of apparatus entails the creation of.a new workshop for
making the apparatus, with complete mechanized equipment and instruments, and, also,
a new laboratory for testing with quite expensive equipment, . ., . . vt

. .*“The equipment for workshqps, essential for the execution of (the prdgram for

apparatus) will require the outlay at a rough estimate of ‘approximately 520,000 RM: the.
. equipment of testing labora_tories a further outlay of 350,000 RM. ~ = ¢ . ~. & .. . ..

““Area of essential premises 2,200 sq. meters
:;#*Addifional works personnel for 1949
T Labo'rat'c')fytér{ginéers . -

- - 175 Specialist workers (male and female) .

-+ ; 1 Production engineer
. .-2 Foremen .

““These figures rise, however, in 1950 to approx. - BT

- 35 -Laboratory engineers - ' P e
- 350 Specialist workers (male and female) - - . ... S ST
1 Foreman Co

and in 1951 to: T

38.Laboratory engineers - -
420 Specialist workers (male and female
1 Foreman

. “This 'pArog'ram‘ cbhld cé'rtainly be reduced iﬁ which case the ouila); for équip- L
ment, number of workers and the area of premises would be reduced also. Materials A
_in short supply: Electrolytic condensers, electrical measuring instruments, and trans-
former iron.”. , - .. e B R TR TR
6. Research and Development .

[ T

Fifteén percent of this sum was deducted for administrative costs by the SMA. The . .- )
research which will be carried out in the OSW is to be.but a part of a large research
program, which, for greater security, will be conducted in Russia.”’ . -, c-

EEER i B

. The ex.;)éi-i.r;aentzz'l. section of lheOSW. has &e\}eloped a i'e'l'e-\'/islon set;. ﬁhl;ﬁprbvéd : : ~
(Mechau?) projector was used and a good picture was obtained on a screen 1.5 meters by -
2.0 meters.. . .. . Lo Sl e

|
\
I
|
. ‘,’Fiw)e m.llllon' ma'rks (eﬁst) have been allocated for tﬁé 1949 résearch px"oéram;I : }
|
|
|
I
\

- :Work has been discontinued on stabilizers and on spectral, high pressure, and . -
impulse lamps, due to loss of personnel in these fields. -Seven men experienced in the -,
field of high frequency, particularly high-frequency tubes were among those taken to
Russia in October 1946, RCIEIIE L RNT FPL

" IATFER=r 9 o time byt

QIR TR AP T I TR D

- Along with these losses of personnel, another report éoncerning OSW transmitting
tubes states that, ‘‘these and other tubes and much detailed ‘production data and:machinery
have been transmitted to the USSR during the time OSW has been operating,.., -7 1 s

e
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H There appears to be a peak of effort concentrated at the 3-cm region, with
- somewhat smaller efforts at the 0.8-cm, 9.0-cm and 15- to 150-cm regions. As classi-
fied into output-power categories, the distribution appears as in the table below:

Band (Mc.) Low Powers . Med. Powers " High Powers
Q(33,000-37,500) All but one tube One tube 500 watts Few or none’
K(11,000-30,000) Most tubes Few or none Few or none .

X( 5,200-11,000) - 20 to 500 mw)main . (3 tubes,-30-60 kw - Few or none
S( 1,550- 5,200) | 2 to 21 watts)region . (Ohe tube 250 watts 1 tube 1000 kw
L( -390- 1,550) Few Most S - Few or none
P( 225- 390) Few 300 to 500 watts . Few or none_

This discussion of plans for the future would not be complete without one highly
important item which has come to attention concerning future security of the OSW
i organization. A recent report states that the Russian officials are becoming increas- b
i ingly suspicious of the internal security of the plant and have increased the plant . ) |
security force from 20 men to 40 men, This turn of events is not at all surprising . ...,
in view of the comparatively large amounts of information which have been available for
a rather long period. The size of the security force and the fact of its being doubled . . !
would seem to indicate that the Russian gvaluation of the OSW’s importance is still o . |
rather high even though the plant has been bled of materials and personnel to send to . - .
Russia in recent years. . S
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V. CONCLUSIONS
The conclusions concerning th‘é‘,Oberspreewerke may conveniently be divided '
into three parts: (1) a summary of the information; (2) gaps in the information; and
(3) the place of the OSW in the general scheme of things. R

I, Summary of the Information

"It should be emphasized that many details of information, particularly those
concerning specifications and testing, have been considered too numerous and too low °
in importance to be included even in a specialized report. Such information is on file :.
and will 'be available to the few persons, if any, who need it. - ’ o :

But because of the voluminous nature of even that part which has been extracted,
a summary of the pre'ceding pages has been attempted in the following pages, =

The OSW has been considered one of the most important factors’in the Russian =
electronics activity, particularly with regard to vacuum tubes, From the ‘start of -
postwar operations in 1945 to the present time, at least four general reorganizations © -
have apparently taken place. In October 1946, between two of these reorganizations,
large scale deportations of personnel to Russia occurred. During this period the
deportations were accompanied by the diversion of equipment and technical knowledge to
Russia in order to facilitate electronics operations there. In the 1947-48-period the -
departure of several key persons resulted in a severe handicap to or complete closing -
of some departments. The control of the OSW was changed from the SMA to the Soviet
AG Izolyator in January 1948, and the name was changed to ‘“Werk fur Fernmeldewesen
‘HF’"" in January 1949, .

Production efforts may apparently be grouped under five divistons:

®

Electrovacuum and gas-discharge instruments.
Radio measuring instruments.

Crystal detectors,
" High temperature furnaces.
. Refractory metals.
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Of these cate'gories the first is by far the largest, and also probably the most
important, in view of the over-all objectives of the organization. Divisions b, d, and e
appear to be operated at least partially in support of Division a.

Indications are that at least 200 different projects have been worked on from elther
the development or the production standpoint. Production seems to be highest on some
of the American-type tubes, particularly the TV-amplifier tubes. Other items in
relatively high production are the stabilizers or rectifiers, bolometers, cathode-ray tubes,
metal-ceramic triodes, klystrons, and discharge lamps, Magnetrons have apparently
been the object of much effort but rather low production, .

It {s estimated that apprbximately 100,000 tubes of all kinds were produced dur-
ing 1947 by the OSW. The daily production in 1949 is estimated at 500 to 600 tubes’ of
all types.- . . |

Much of the information on research and development is mixed in with large
amounts of detailed specifications on construction and testing procedures for both
experimental and mass production. . . :

Considerable attention has been devoted to cathode-ray tubes, fluorescent - -
materials, metal-ceramic tubes, magnetrons, and copies of several American tubes,
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.. The preponderance of evidence from various sources indicates that the OSW has
concentrated its greatest attention upon the following relatively sma!l group of tubes: h f
e o OSWNo. - 4 | Other Designation = " . E
2190 ' 6ACT i
2192 . : .. BAGT
... l2025. . ' o 676"
' 12026 ° ) B " 829B
20217 5D21
R ... SFPT
L2110 [P 150 N
2013 ' . TM23A/B
2008 " LD1/10
2006 . - w.. .. . ..LD9/90
L 7§ S
2044 P UTURRTNS 5 53 ¥ AN

- Another very.important list is that of tubes of importance;to military purposes L
as classified by the Russian direction of OSW. In order of decreasing importance these -
are the 3DP1, 5FP7, OSW 2333, 5D21, 636, 6AC7, 6AGT, and 829B.; Of this latter .,
list all except the OSW 2333 are included in a sév'en-tj/pé.pr'dgrzih.in_s'titutéd for'the |’
express purpose of copying the corresponding American'tubes, .~ = v

e Cét'Hd:d:é-ray tubes .u_{nde':r dev)eloﬁxﬁént at the OSW ar".eveféaigiﬁr‘lvét. to bé'b;téx".:television
purposes. " There ‘are among others (1) a polar-coordinate tube which may serve asan” .
indicator of altitude in aircraft; (2) a tube for use in Pahorama-vue ‘equipment and in - - ——

aircraft and ground stations; (3) a tube for screen projection which may.be used.in , -

Panorama-vue equipment to permit the simultaneous viewing of the’ image by more " -
observers, . -
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.Details of.the color, composition, and other chafacteri_stics of at least fifteen

fluorescent materials have become available.. .Difficulties have occurred in.obtaining .

supplies of some of these materials.
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..- - Indications are that a considerable amount of progress, has been made in the
technology of metal-ceramic tube construction.. A long period of experimentation begin- ..
ning as far back as 1940 has resulted in the development and production of about 6 6r 8 T
chief types. Much research has gone into the development of suitable soldering materi-""
als and techniques, . Tt

. Along with the metal-ceramic tube technique, the magnetrons have pr'obab'lf":.‘- S
received the greatest emphasis. Much research has been devoted to the slotless model
and others in the shorter wavelength range. The plan for various frequency ranges’is”.
said to be: - o T L Sl

..;.Wavelength.from 8 to 12 ¢m - the continually tuning magnetron.. ... g

" Fixed wavelength of 6 cm - the slotless magnetron OSW,2332 Type‘A.' C e

Wavelength from 2 to 4 cm - the magnetron 23324 or a new tube still in the ©
development stage. Lo ) e e e
Fixédb:waveler‘:gth of 1 cm - the 8-slot magngtr_qn_ (appgr'e_nUy the one lat’.e.r

i ;'desig'nét'ed as OSW 2585),
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Of approximately 20 various types of magnetrons to which reference has been. .
made at one time or another, only two, the OSW 1200 Haban-tube (with anode inside’
J cathode) and the 2332 slotless magnetron, appear to have had__.ar)y_‘appre__q.i‘apl‘qprodyction
1' up.to,a,recent date.. - ... . L - o o :
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The copies of American tubes are very similar to the originals ‘except for minor
changes of design which'were made necessary by lack of certain materials or equipment’
(as the substitution of glass for metak tubes and the lack of gold for gilding the grids of
the 5D21). The copying of the 5D21 in $pite of extreme difficultie§ would seem to indi-
cate appreciable importance of this tube in the Russian program.

-In the present cryétal detectors silicon is condensed from silicon tetrachloride
on carbon rods at .800°C. No four-mm detectors are being manufactured: the lowest
attained is eight mm. - L

The OSW produces tungsten and molybdenum wire and plates for tube construc-
tion but has been hampered by shortages of these materials and (in drawing of fine wire)
by the high breakage rate of diamond dies,

Plans for the future call for the further development of ‘tubes with high writing
speeds, a doubling of the production of tungsten and molybdenum wire, oscillographic
presentation of centimeter and decimeter waves, measurement of the radiation resist-
ance of 3- and 10-cm waves; further research on crystal (detectors, further researchon
the techniques of ceramics preparation, further development of the large-screen: pro-
Jection apparatus, improvement of the television process from 625 lines to at'least ' ' - }

900 lines, a doubling of th'é"’broductipn_ot_’ tungsten and molybdenum wire, ‘and a _mimb‘er.’

of other items’ mentioned elsewhere, - RS

. Five million marks.(east),have. been allocated for the'19'49_ rAésearch program,

The résearch which will be carried out in the OSW is to be but a part of a large research
program, which, for greater security, will be conducted in Russia, T . e~

2. Gaps in t}lé Information - : Co R M
At the outset these two facts should be mentioned: _
‘ (a.)ijThe “j.t;ng:r\_ent as to the existence of ‘gaps will have to be based to a large

extent ‘on the table of organization as a guide, and to a less extenton the tabulation of:-*
production. ’ [ G e R

. ’:‘(b)':', The large amount of information which has'become available ¢oncerning the
OSW seems to have left relatively few gaps if these outlines of organization are’ reasof-

ably complete. ‘= ) . . . LT
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- 5 There has been a definite scarcity of information on actual production figures,
o especially-for 1948 and 1949. There is less specific information on production by items
j i in 1948 than in 1947 and very little at all in 1949 Perhaps the ‘most important single
;f item of information for 1949 is the estimated daily production of 500 to'600 tubes of all - :
il types. The low productlon figures, in terms of dollars; which are quoted repeatedly’ &
fll are an especially puzzling gap in the information. ' R
= The tightening of production information may be due to susplcions of security .
_‘] laxity, or to a disappoir!tingly low produgtlon level, or to both, =~ - .- v

i - Production on magnetrons has been low unless the information has been more

- highly guarded because of its great importance-in connection with radar equipment.

0 The question of whether or not radar equipment is being manufactured by the OSW is

— unresolved, but in general the organization seems to have limited itself mostly to
vacuum tubes, - o : ’ S R

I'.'f e X . L o g i:._- .
i A’'moderate amount of attention has been given to the production of discharge- i
lamps, but how much is toward the supplying of 4 general demand and_how' much toward - :

special militaryuses is not clear. Neither is it veryclear whatthe complete relationship i1
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of activity in the fields of radio measuring instruments and high-temperature furnaces
is to other fields. The high-temperature furnaces are not unusually large. compared
to those in the United States but, snevertheless, are fairly large in size.

) .

e L

3. Place in the General Scheme of Things

There can be little doubt that the OSW has been one of the bulwarks of the USSR
vacuum-tube program, at least in the Occupied Zone and probably also in Russia. The
importance to the latter has been evident in the removal to Russia of personnel, equip-
ment, and information on techniques, ’

Judging from the amount of emphasis placed on research and development in
connection with magnetrons the OSW is of prime importance in radar development
which, in turn, is of prime importance in defense plans.

There is a long history of experimentation, development, and production in
metal-ceramic tubes such as would indicate both an interest and an accomplishment
of considerable dimensions in this field, Future progress, however, may be delayed by
the reported loss of some of the key personnel.

Cathode-ray tubes appear to be another item of present and future importance
i to the OSW. The production of copies of American tubes is a major item, and since
it includes the 5D21, applicable to radar use, emphasizes still further the radar aspect, .

ment and plans to the Russian organizations could be’quite good if the officials .so' choose
by avoiding a complete dismantling.

“The concern of the officials over the present security and the plan for doubling
the security force strengthen the belief that considerable importance is attached to the
future of OSW. : ‘ :
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