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| IHE ELECTRON TUBE INDUSTRY IN THE USSR LT

a, gportance of the Indnstxy.,“_ S e o

The elsctronies industry has since 1935 become an important factor
in the economics of industrial countries. The 1950 output of the US
elsctronics industry, including telephons equipment, was about $3 billion
at factory prices. : S :

, Starting with World War IT, the need for an increased volume of
rapid commnications, plus the development and use of direct military :
. Feapons, have made military elsctronics material a leading article of war.
. During World War II, US production of military electronics totaled about |
$7.5 billion., From the beginning of the Korean war to dune 1952, US
military electronics contracts are to total about 8 billion, . As an -
illustration of increased rilitary applications for electronics s the

. .factory value of electronic equipment requirements in several military
aircraft schedules is greater than the total value of airframes.,

- Its great importancs to present military operations, together with
its pest low output, makes the Soviet electronics industry a primery
intelligence objective., Soviet intentions vith respect to military elec—
tronics clearly indicate lessar Quantitiss and gimpler dovices than are
considered necessary in US planning. However, this field represents a
ma jor industrial effort for the Soviet economy. The ocbviously high :
priorities and tight security measures wnhich the USSR bas applied to this
industry support such a eonclusien, _ o Sl

The leading factor determining the productive capabilitiss in the
industry is the production capacity for tubes and for ecritical coxponents .
In & complete basic imbelligence study the production of electron tubes )
deservea first consideration, since this iz the most impustant factor in
determining industrial cepebilitiss for electronics and represents the
most apparent shortage in the Soviet electronics program, = . - .. .

Effort and time required for expansion of tube production is the
~ greatest in the electronics industry, During World War II, for example, -
US. tube facility expansion totaled $89 million, or LO percent of all radio

and radar expansions, the greatest sun for any segment of ‘the industry, .
Postwar British and US evalusted intelligence has stated tubes to be the .
limiting factor in Soviet military electronics. A background of intelii-
gence efforts exists, although production to date has been superficial,
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.Starting with World War _II,’ the need for an increased volums of
rapld commnications, plus the developmont and. use of direct military :
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i1lustration of increased military applications for electronics y the '
- factory value of electronic equipment requirements in several military

alreraft schedules is greater than the total value of airframes,

- Its great importancs to present military operations, together with
its past low output, makes the Soviet electronics industry a primary
intelligence objective, Soviet intentions with respect to military elec-
tronics clearly indicate lessar. quantitiss ang gimpler devices than are
considered necessary in US planning, However, this field represents a ‘
ma jor industrial effort for the Soviet economy. - The obviously high -
prioritiss and tight secwrity measures which the USSR bas applied to this
industry support such & concluslion. _ ol s

The leading factor determining the productive capabilitiss in the
industry is the production capacity for tubes and for critical components..
In a complete basic intelligence study the production of elsctron tubes ]
deserves first consideration, since this is the most impurtant factor in
determining industrial capabilitiss for electronics and represents the . _
most apparent shortage in the Soviet electronics program, . .- .

Effort and time required for expansion of tube production is “the
greatest in the electronics industry. During World War II, for example, =
US. tube facility expansion totaled $89 million, or L0 percent of all radio
-and radar expansions, the greatest sum for any segment of the industry,
Postwar British and US evaluated intelligence has stated tubes to be the
liniting factor in Soviet military electronics. A background of intelli-
gence efforts exists,. although production to date has been superficial,
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~ - The elactron tube is a device which provides the means for the
- ‘conduction of electricity through gases .or in vacuum and which is intended -
for use in the detection, amplification, generation, or.control of elsc~ -
trical signals, Electron tubes comprise a wide variety of production
. categories.and are required in large quantities for the operation'of all
elsctronic equipment, In the US,nst prices range fram 35 cents to $2,500
- for each tube. Although tubes are usually deseribed as a single product,:
there are three broad categories, for which the facilities and msthods
are not interchangeable: receiving tubes and allied types, produced ir
large mmbers with sutomatic equipment; special purpose and 4ransmitting
tubes, produced in smaller mumbers; and cathods rey tubes, requiring special
facilities and methods. In order to measure exactly output and input, a
further breakdown of categories would be necessary, During World War II,
for exampls, production was based on 32 ¢lassifications, including 6.
. classifications of receiving tubes, 7 of cathode ray tubes, and 19 ef -
- special purpose tubes. In determining the cutput of the Soviet tube
industry and the input factors involved, a kmowledge of the distribution
among product categories is important, _ o N '

In & civilian economy liks %that of the US or Western Eurcpe, the
consumer product market providss an extrewsly large requirement for radilo
roceiving tubes. By compariscn, ths requirements for transmitting and
spacial purpose tubes are very small, elthough ths value may be quite - .
significant, In the case of & heavy military program with no production
of consumer items, this distribution is shiftsd heavily in faver of greater
quantities of special tubes. The following analysis of the US tube indusiry

:.nm.ll:.ons ofunitsa;:d‘dgllarsism illustration:
" Receiving Tubes Special Purpose Tubes ~ CR Tubes
-Tmi%s 0§ Tosss & TEs e
9. 136 ko 29 o 2h0 L3 33
Why - 20k 8k 5.3 025  0.27 7

Disregarding the effect of TV on CR tube levels, this snalysis shows that
¢ the typlcal US distribution pattern was es followss e
‘  Civilian Econamy ‘ _"Iﬁiitéry'Econow
Unitcs valve ‘Units  Value

Total Tubes ~ - -300 100 7100 10

' Recéiving-type Tubes  ~97 3 S ;- &

Trans, & Sp. Purpose = 3 21 w17
Tubes - ' o ' e :

. CR Tubass " 0 6 ' -1 . .10

- . The anslynis also shows that the valus, and thersfore ths Telative smount of
" productive effort, for a given total quantity of tubes is different for a
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military~éébn6nv as’ compa.red with a civilian economy. In the former -
*the value per million tube is 2,7 times the value of the latter,-

- A review of reported production schedules at several Orbit tube

* plants indicates that the pattern of distribution more closely approaches
the Us wartime pattern than it does the civilian pattern, In addition
to confirming the low proportion of Soviet effort devoted to civilian items,
the roview also indicates that the Soviet tube program is about twice as
valuable as that of the US per unit of cutvutb. '

The manufacture 'of electron tubes is compiac' and depénds on the
adequate supply of the following: ‘ ‘

" (1) Technical and supervisory ranpover, S

(2) _Speeial technicel plant machinery; in particular, special .
plass—working equipment and sealing machines, grid machines, exhaust
machines, and test equipmemt. = EER o R

~ {(3) Specialized fabricated and raw materials, especially ductile

refractory metals, strategic mica, borosilicate glasses, refractory in-
sulation,.and special chemicals, : o

(4) - Semi=-skjilled personnel in large numbers, especially with a high
degree of manu&l-dé;;beri‘by,; T ‘

The principal applications for olectron tubes arc as folloms:

(1) Production of radio and television receivers.

(2) Replacements in existing services and receivers,

(3) - Production of military commnications equipment. .

(4) Production of military radar and counter-measure equipment.
(5) Special military devices (missile controls and VT fuses) .
(6) Professional broadcast, commnications, and sound equipment.
(73 Industrial electronics equipment, S .

(8) Military depot stocks and strategic stockpiling,

2, Development of the 'Industryo :

’ Radio commmication was first employed in the USSR by Professor
Popov in 1900 and more extensively in the next geveral years by the Russian
Navy, Russian=produced radio equipment wes employed in World War I. -

Under German sponsership, some early tube work had been started before the
ravolution. The present industry vas established in 1923, Electron tubes
were produced in small quantities at Leningrad during the 20%s and early 30!s,
Reports indicatc that transmitting tube techniques were quite good, although
vork on the smaller receiving tubes nwas somewhat ineffective, :

The foundation for the present Soviet tube industry as an effective
manufacturing program was started in 1935 under the directiormrof the
Glovesprom of the: Miristry for Electrical Industry. .This program vas
implemented by means of technical assistance; manufacturing equipment, and

e 3e
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production supplies furnished under a contract with the US firm RCA. - .
Facilities were delivered from the US and installed by 1938 in order to
provide production capacity for receiving tubses, ¢rensmitting tubes, and -
a limited level of cathode ray tubss. The expansion program provided for -
a theoretical capacity of 30 million tubos per year, dividef betwsen the

"~ Svetlana plant No. 211 in Isningrad and the Radiolampa plant near Moscow,

This output was néver realized from the 1 production units supplied, By
asho, the maximmn annual production rate attained was 8 mi]lion tubese v

Followring the German atiack, the Ieningrad plant mchinery and
personnel were cvacuated to Novosilbirsk' and most of the Radiolempa '
facilities were agvacuated to Tacghkent with emall departments elsewhere. It
has been estimated that about 50 porcent of the effective machine eapacity
was lost during the evacustion; mostly in crossing lalke Ladoga. -The Soview
preduction of tubes in 1943 and 19LL was about 4 million tubes per year. .
- During World War II, the US .supplied under Lend-Lease more than two-thirds:

of the Soviet %ube requiremenis, s well as considerable military ecommmicae

tion equipment. Some ‘shipments of tube machinery, espseially grid lathes
and stem machines, were made, However, most of a $16 million category for
tubs machinery includ&d in the last lend-lease probtocol was not shipped.,
During the war, the US aleo supplied rearly all of the tungsten and.
nolybdenum mtal pmducts required i.n Soviet tube productiono '

° The immedinte postwar period was notable for the following four
factors:

&, Many of the evacuated persomnol reburned to Leningrad and
Moscow, where tube plant operabions were reestablished. In addition,
equipment and organizations were maintained at the mejor evacuation
plants at, Novosibirask and Tashkent. :

: b. Bxtensive removal of ‘wchnical plant equipment was effec'&Od
at the ARG, Sicuen-Halske, and Telefunken tube plants in Germany and
Czecnoslovakia and at the Tungsram/UII.CO plent in Budapsst. Much of this
. equipment was repor‘bed as installed st the Svetlamn plant, ab tbe Radiolampa
plant, at GOl‘kl and at chos:.bmk.,

c. In Gctobor 1946, additioml equipment, mnufacim?-iﬁg data, end a
~ group of 250 %o 500 techniclan.,, enginecrs, and scicnibists wore mcuaued
from German companies o the USSR,

‘ d, A prcoram was carried out consolidatirg the equipment obtained
from Germany and the U3, assimilating the German technical personnsl and -
technicisns, and raorgm:.zmg facilities and production schedulss, The
Svetlana plant ab I.enﬁngrad end the Moecovr plants emerged again as the mhjor
- Sovisl producarso . A

, Fram 1947 through 1950 my facil‘z.tles were added and. incmased ,
production scheduled, By the emd £ 1950 it wss certain that the Sov:z.e'o fube

- [ *21"'
: ‘




_ :mduatry was Operatmg at a scale larger than anyhhing prevmuslv

planned,  Despite considerable increase in the output of tubes, 1950
. production of civilian radios remained at a relatively. dow 1eve1 and
‘ civilian stocks of rq:lacemmt tubes wera very scarceo - -

_ 3 Teohnolog

. Jiith some resemt:.ons » the SOViet technology is not’ great]y different
from that of the US. Receiving tubes, generally following US design, are
~ produced by methods similar to those in the US, using the same basic types
of automatic plant machines, Transmitting tubes appear to be a mixture
of US, Soviet, and German designs, and in general are made in job lots, :
probably in facllitles not heavily mechanized, Cathode ray tubes are produced
in limited quzmtit:.es s with nethods end facilities not at all comparable to
those in the US, . o _ , _

- . The follom.nu i‘onr major diﬁ’erences are :mdlca.ted bet«ean the Soviet
: a.nd US tube mdustrlea. S . : BT

e.. The labor inpat is grea..er in the USSR in sumlar tube categories
as a result of the Soviet tendency to produce more of the parts in the tube
plant, lower skill, inferior quality control, and inadequate super-
vision. In some cases, the more limited volume probably precludes the use
~of labor-saving automatlc equipmnte _ . -

b, On receiving tubea and allied typeos, the Soviet industry employs
' mlybdenum grid wire :.nstead of less cr:.t cal and cheaper’ alloysa >

ca The Soviet dlstrlbutlon between product categor::.es resnlta in a

" higher proportion of special tubes end transmitting tubes, more compa:able
_to US experience in iiorld War II, In terms of real factory value it is
.- egtimated that Sov:.et output is twice that of the US per mill:.on tubes of
"~ all kinds, : :

Lo Orgc.nizat:l.ono ' s
The Soviet electron tube :mdustry is administered 'by a Directorate
_ of the linistry for Communication Equipment Industry. This Directorate,
whose headquarters is in lioscomw, also controls the manufactwre of electric
. lamps and related supplies. Plans and schedules are established by the
.Directorate, apparertly with the assistance of stated requirements from
other Ministries and Directorates, Sales and deliveries are arranged to
enterprises and stock accounts of other linistries, as well as to equipment
manufacturers of the I(J.n:x.atry for Commmication Industry. hﬁ.litanr repre-
sentatives are resident at tube plants, apparently performing functions of .
inspection, engineerzng, and e@edi’cmg Stringen’c secur:.ty measures are
observed., S




D Requirements,A

B -

Ca Civ:Llian

I Reasonably adequate information exists for prov1d1ng an estlmate

of civilian tube requirements in.the USSR, Domestic civilian demand for
" electron products has been maintained at a 1ou level, approaching only a
fraction of the 1ndustry's output

‘Consumer demand for radios has been limited by high prices, The
retail prices of Soviet radios range from 40 percent to 160 percent of the
average industrial workerts. monthly pay. This compares with the tmo popular
price ranges in the US of 6 percent and 13 percent. - It is noted that the 900-
ruble Soviet table npdel sells in Egypt at $40.50 wholesale and ¢80 60 re-
tall°

o , Effectlve systems for adequate coverage in the fields of broadcasting

and telecommnications have been established in the USSR utilizing the
barest minimum investment in labor and materials. A major portion of the
coverage is obtained through the use of wired radio outlets and community
telephones. In addition to conserving materials, this system fits in with
the need for tight Soviet control over the dissemination of information.
There are no statutory controls or restrictions against the 1nd1v1dual
ownership of radios and no choice of stations,

In 1950, it is estlmated that the USSR produced 750, COO radios
averaging four tubes each and 25,000 TV receivers averaging 21 tubes.,:
The tube requirements totaled 3.5 million tubes. Three million replace=
ment tubes were required in 1950 to maintain existing civilian and come
marclal installatlons as follows. : _

(1) For 3.5 mllllon radio receivers, 2.6 mllllon tubes°

(2) For 9 million loud speaker outlets, no tubes,

(3) For an average of 15,000 TV recsivers, 50,000 tubes,

(4) For 20 »000 audlc amplifiers at wired radio centers,

200,000 tubes.,

(5) For 5,200 cxvilian and administrative communication stations,
© dincluding 3,500 low-power transmitters and 160 broadcaSVing transmitters,
100,000 tubes.,

(6) For industrial electronic equlpment 50,000 tubes,

An estimated additional 0.5 million tubss were required in 1950 for the

production of audio amplifiers, telephone and telegraph equlpment, and pro-
fessional and industrial equipment.

a6




. As outlined above, total 1950 Soviet civilian tube requirements -
were: . ‘ o R
Production of radio and TV receivers 3.5 million
Replacement tubes . 3.0 =«
Production of corrnmications and ~ N
industrial equipment f ’Qj_ "
- Total 7.0 million -

The possible range in civilian ‘tube‘requirements is believed to be from |
5.5 million to 8 million, :

b, Export,

A The total Satellite civilian tube requirements are estimted at

10,5 million tubes, the Satellite 1950 tube production being estimated at
16,5 million tubes. Some of these 6 million surplus tubes were consumed in
Czechoslovaliia, Hungary, and East Germany for military equipment, and most -
of the balance was exported to the USSR, Although the USSR exports tubes.to
Poland and East Germany, as well as some to Rumania and Bulgaria, the USSR
has reccived an estimated 2 to L million tubes per year more than it has
‘axported to its Satellites. The export of electron tubes by.the USSR is a
nezligible factor in economic warfare and in securing essential imports.,

C.o Lmitﬁ 12’ o -

Military tube requirements may be divided into three categoriegs
- (1) operating and spare tubes required for military electronie equirmsnt
being produced; (2) opsrating tubes required for special large-scale
projects for expendable equipment, such as proximity fuses and missile
guidance controls, if such items are in quantity production; and (3) re-
placemsnt tubes for military depot stocks and strategic stockpiling,

A . . . /

In this study, no consideration has been given to tubes required

- for expendable equipment, although it will be seen later that they could
‘Possibly be a factor of large magnitude, - B

_ No valid intelligence exists for determining the Soviet rates of

_ production of military electronic equipment, from which milibary tube
requiremsnts could be estimated, However, there are three possible
approaches for estimating ~military tube requircments. The first approach,
based upon available Soviet statistics (subject to considerable error),

. is as follows:




(1) Froma review of 37 major apparatus plants, it is ostimated
" that 90,000 people are emvloved in Soviet electronic apparatus factories.

(2) At an estimated average output of 37, 500 rubles per year pei
amployae, the total apparatus output is calculated at 3./ billion rubles.

(3) Subtracting a figure of 0.6 ni114on Tubles to cover the
civilian equipment outlined in paragraph a, above, the military équipment output
is estimated at 2.8 billion rubles.. :

(4) Isperience in the electronic industry indicates that tube
requiremsnts are valued at 7 percent of the equipment output velue, There—
fors, requirements for tubes are calewlated at 290 million rubles., The net
prlce of a Soviet-made receiving tube averages 7.5 rublea; the average net
price for all classes of tubes is calculated at 20 rubles per tube. There-
fore, 1950 tube "cqulrements for mllltary equipment may be calculated at

- 10 milllon tubes.

, Second; an egtimate of 1950 nﬁ.h.tazy equlpmm’c tube requ;_rements
may be made through comparison with the US industry:

(1) sSince the US electronic apparatus: industry in 1944 had 250,000
employees and the Soviet industry in 1950 had 90,000 workers, a labor pro-~
ductivity ratio of 40 percent would indicate th at the 1950 Soviet production
wia 15 percent of that of the US industry in 19LL.

{(2) In 194k, the US electronic equipment indusiry raquired
100 million tubes per yeargercludnng prozximity fuses. \

(3). Assuming that the Soviet industry in 1950 devoted 75 percent of
production to military purpeses, military tube requirements can be calculated
at .75 x .15 x 100 million, or 11,3 million tubes per year,

Third, some very approximate guesses on 1950 production rates for
milix.ry equipment indicaie requirserents of at luast 6 million tubes per
year, as illustrated below:

Airborne cormunication 600,000
Airborne navigation sets LOO 000
Airborne radar and IFF 600 000
Ground and ship radar ) 400 000
larine communication 300,000
Ground communication sets 700,000
Comtrol, redio waves,

spacial 2,000,000
Llftary R & D 1,000,000

6,000,000

Based on the above approaches, it is estimated that the 1950
requiremsnts for electron tubes to mset Soviet production schedules on
milifary electronic equipment are 11 million tubes., This estimele is
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subject to a wlde range of error, possibly from a minimm of 6 million -~ = . -
tubes per year to a maximum of 25 million tubes per year, the latter in @ - ..
the event that significant production programs for expendable items -~
existed, - = - PR O

- No information is available to Justify an estimate of basic
military needs for replacement and stockpiling tubos at this time, - »
Certainly two million tubes per year, at the most, would cover v '
maintenance requirements for Soviet equipment in Korea and for the Soviet

and sone of the US equipment in Communist China,

Therefore, since confirmed evidence indicates a shortage of
civillan replacement tubes in 1950, it is assumed that the 1950 re-
quirements for stockpiling wore plammed at the maximm availability less
the oivilian and military equipment requirements. This would permit a

considerable increase in stocks,

- In the event of a general war, production of eivilian radio
equipment would be halted, and non-military tube requiremsnts would be-
llmited to those essential to necessary maintenance, Although military
requiremnts cannot be calculated from estimates of equipment and opera~-
tional plans, it is beliéved that a reasonable prediction can be made based
on a historical approdch, For comparison, the following data represent '
slightly more than a four-fold increase in military tube requirements over
the Soviet consumption in 1943 the rate for the armies and air forces of
the Orbit countries is two-thirds that of the 1944 rate of consunption of the
US Army and USAF; consumption for the Orbit navies is one-sixth that of the
194, US Navy rate, PR : :

Anmual requirements, Orbit navies . 12 million
n

Annual requirements, armics and air forces L8 r
- Essential civilian requirements : S
Total ammual Orbit requirements in case = T
' ' of a general war 66 million

The method used in arriving at the above estimate is as follows:

(1) TS tube requirements - ponthly averages (1944) (in millions)s

. . Army & Navy Int, USSR Portion of -
' Class  Total  USAF Egt - Eqb. Depot  Aid  ITnb Aid
" Recge e - 3.9 34 2.1 2,0 0,8

TI‘S.DB 2970 0075 0080 0¢55 0030 00 0

.

CRT 0,123 036 2045 - _.035 003 C e o
16, L7 . Lol .07 ' 293 » ' 009 ‘




22) ~Esbimted UK mntm.y production (19154) .._. 1_08- S

(3) Estimated USSR monthly production (1944)- Oob . - =~ 7

(4) Average monthly requirements, USAF & Arnw 6,13 T

Averoge monthly requirements, US Navy. ~ 5.5 - = °
Average monthly requiremenmts of UK - 362

~ (of which 1,8 was UK production, 1,14
Us production) ’ o ,
Average monthly requiremnts of USoR L3

(of which 0.4 vas USSK production, 099
S ~ US production) = -
- . (5) An estimated bmakciomn of 191.1,. mnthly requirement:s of the USSR,
Total : - 16300
Civilien replacoments . 0100
“ Army and A:Lr N - 1,000
Navy - .200

- (6) Proba.ble change :ln UoSR Navy requﬁremsnba:

ga) lore u.n::.ts., o L
Greater use of electronzcso :
(c) Compa.ri...on of 1951 USSR and 1942, US Naviest

: : USSR - Us
3 Mo jor combatant vessels . “5L3 L 3,000
- - Minor combatant vesso]s : 2,500 10,000
' - Planes =~ | 5,000 25,000

In event of a general ra.r, it would a.ppea:c' that the navies oi‘ the
Soviet Orbit countries in 1951 would be about one-quarter of the raximum
size of the US liavy. The tube requirements per unit would be less in vier:
. of the simpler electronics equipment on Sovicet wvessels and less' dispemion

of supply ba.aes,, Therefore requirements aro est:imated at 1,0 mu.lion tubes
per month, | : ‘ _ _ :

(n Pr-obab o change in US»R Army and Ai_rFomc mqu:zrementa. :

, (a; A larger military fores (in. general war)
(b Increased use of electrom.csz o

1. All tanks and SP guns have radios - ins‘c.ead of
~ 20 percemt,
"2, Uilitary planes equipped wi‘ch conmnucat:.on sebs, '
- ADF, navigational-aid rece::.vers 3 bombers . and some -
: fighters have radar. _
o ‘Vast net of EN ground radar.

2 |
ko Increasing numbers of Fc radare




(e) Suggested factor for tube mquiiieﬁzeﬁts (equipment :

- plus stocks) l x ISk = 4.0 milldon, . .
(8) Soviet Orbit monthly tube requirements, estimated from the

historical approach, would be, in case of gensral war, &8

fqllm{v‘s; o _
| Navy 1.0
Army & AF )

Total Mil ) , ’ :
" Essential Civ 6'3 (2/3 of current replacement rate)

g5 mnton

.- Estimates of military tube requirements are subject to wide error and
varying interpretation. It is belioved that current Soviet tube pioduction

- is adequate for civilian requirements plus current military requirements and
'will parmit a sizabls increment in stocks. In the event of a general war,

Soviet military requirements would incresse greatly, perhaps as much as six-

fold, Therefore,a large stockpile is needed,and expansion of tube-producing

facilities must be contimued if Soviet intentiona are to prepare for a gemeral

war, rather than to prepare for limited military operations and nationel defense,

‘ d. SUbStithSo . .
: No substitutes as such are pessible. The only way in which requirements
might be reduced is through a curtailment in plans or.in uses, This would mean

less ‘electronics and less tubes per basic functions both of these principles
are observed in ‘Soviet military equipment and civilien radios.

.(Continued on next page)
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6, Productiono
a. 1950 Tube Productiono -

‘ °omewhat well-confimed infomation of a general nature :‘Ls ava:.lable i
- on ths six major tube plants in the USSR, permltting the pin-pointing of -
locations and approximate estimates as %o size and gensrmal p*oduction pro«»
‘grams, These plants are as follows.

Plant o . Location o -~ - 1950 Production
. Svetlana No. 211 _ Leningrad 8 ~ million
' Elektrolampy No. 632 . Moscow 3.5 n
Rediolampa No. 191 ‘ Fryazino (Shchelkovo) 6 "
- Tube Factory No, 617 (& 509) Novosibirsk 5 u
- Tuba Factory No, 191 . Tashkent : 3.5 o
Svirl Radiozavod No. 326 - - Gorld 1»0 n

A1l of e above plan‘cs produce transmitting and special tubes » in addi‘aion
to standard receiving types. The proportion of special tubes is higaer &b
Novesibirsk, Svirl, and Rediolampa than at tha othsrs.,

Other %ube or lamp facilitiss of lesger ragnitude than the gbove plantg
have bsen reported at perhaps 12 locations: Leningred, Riga, Lvov, Kirovabad,

" Rybinsk, Sverdlovsk, Ufa, Tbilisl, Mytishchi, Ryazany, Tirgs/Prokepyevsk, and

Tomsk, Their comblnad ocutput is estim’ood to be about two miliion tubesg.
Total Soviet 1950 output is estimated at 29 million tubes, although & range of
from 25 million to 50 million tubes is conaidered pogsible.

In this report the estimate of theoretical production capacity will notb
be uged because it is a mislsading factor in the tube industry. Given the cone
dition of heavy and increasing demand, the actual production is no*mllj ‘
considered the effective capacity, even though certain machines or sections of
plants could in time increase production without additions, A discas.,ion of
Soviet tube and lamp plants follows,

(1) Svetlsna No., 211, IEngels Prospekt and V. lMurinskogo Proapekt,
Loningrade The factory, believed 5 o the largest Sovied tube plant ang an
Important lamp producer, is located 5.5 kilometers north of the Neva River, just
to the right of the main ILeningrad to Viborg high#uy. - It includes sgevsn old ,
and four postvar shops 2 plus storehouses and an administretion building, Total
floor.space is about 850,000 sq. feet, The plant director is Galtding employess
total about 5,000, includ:mg a mumbar of German engineers and aclentists,

- The original plant, bullt in 1908, was equipped es a modex'n

tube factory in 1937 and 1938 by RCA. AL 1nIport..ni. equipasnt, together with

about 1,000 key persomnel, were ovacuated to Novogibirsk (Wo, 617) inm 19L1;
about half of the major machines were lost. Starting in 1945, Svetlanz was
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'reaql_lipped with plant i‘acilities fron Gezinan& and the US, Frewar éq{iipment
remained at Novosibirsk, although many of the personnel returned to Leningrad.
After 19L7, some Soviet-made tube and lamp machinery also was installed. |

_ ~ Verious reports provide a good general lmowledge of the installed .
machinery, although no detailed infomation 1s available relative to the mum-
bers and types of basic tube and lamp machinas. The principal product lines

- are general service incandescent lamps, airport and high-powsr lamps, fluores-
cent lamps, receiving tubes and allied types, medium~power transmitting tubes,
high-power transmitbting tubes, and I-ray tubes, It would appear that about
one-third of the plant production was devoted to lamps and two-thirds to tubes.
¥ost of the tube parts are produced in the plant, bub part or all of certain
items are shipped into the plant, as listed belows S

" (2) Svetlana produces tungsten and molybdemm wire; a major
- fraction of the production requirement i3 received from Moscow - partly from
Elskbrolampyzavod No. 632, psrtly from Soviet imports, = =~ = - . =

_ . (b) Technical glass is produced and bulbs are blw'n at Sve*b]é.na,
but & significant amount 1s shipped 4n, both as bulbs and as glass rod and
tubing, from ths Kalashnikevo glass plant. ' . : :

’ (e¢) 1Mica tube spacers are supplied by the Mica Trust Plant at
Petrozavodsk and by mica fabricating plants Nos, 1 and 2 in Leningrad,

Lamp production was estimated at 8 to 10 million in 1946
and 15 million im 1947. 1950 output is estimated at 20 million electric lamps
of all %ypes and 8 million tubes of all types, including 800,000 spocials
purpose and transmitting tubes, , .

(2) Radiolampa No, 191, Fryazino, Moscow (blast. This plant, belicved
to be the second lergest tube-producing facility as vwell eas the major design
and development center (with its associated Design Buzreaw), is & ccmplex come
prised of three main multistory factory buildings, an administration building,
and smaller shops, located 4 miles north northeast of the center of Shchelkove
or about 23 miles northeast of the center of loscow. The original factory,
founded as a tubs works in 193l and equipped with somse RCA equipment in 1937
and 1938, was dismantled in 19h41l. Equipment and scne personnel were evacuated
to Teshkent; some smaller departments were moved to other locations, including.
Ufao ' o : .

v The mmber of persomnsl engaged in producing lamps and tubes wes
reportad as 5,000 in 1941 and as 2,000 in 1946. As full effort has been
indicated since 1948 on tubes only, current employment is cstimatsd at L,000.
From M2y 1945 through 1947, tube manufacturing machinery, test equipment, and
optical equipment were installed and put into operation at Radiolampa. Equipe
ment was received from German tubs and television plants, Zeiss~Jenasy from
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AMG~Bodenbach in Czechosloveldiay fram Siemens tube works in Vienma} frem -
Tungsram/UITCO in Budapesty and from US Iend-lease, Rather good reports
- indicate that all of the evacuated Tungsrem/UILCO machinery and a1l of the

40 to 50 US Lend-Tease grid lathes were brought %o Radiolsmpa, . Tha effactive
.gapacity of the UILGCO and US machinsry combined would be 6 %o 8 million tubss
psr year, -Production in 1950 is estimated at 6 million tubes.of all types.
If these units, plus equipment from German plants as well, were installsd and
in operation at Radiolampa, the production capacity would bs considersbly = -
larger than this estimate. The pousibility must be considered that Raditlamps
may have been used fram 1945 to ISLT as a "staging area" for spécial tube :
machinery, and that some of this vast group of equipment may have bsen gond
%0 other Soviet tube plants. No lawp mepufacture is indiceted since the war,

o From 1946 to 1948, the associated Desiga Bureau operated as &
gathering point for German electronics parsonnel, including top-flight Lube
men, Very little useful information effective after 1948 has beon Secpn. It
is quite certain that the Design Buresu is engsged in elsctren optics work
and military television and guidance control development, as well as oan general
- tube research, Radiclampa Ne.:-191 is boliecved to bs producing cathode-ray,

transmitiing, and special-purpozs tubes, in addition %o stendard receiving
tuboss SRR : R SR
- (3) I Ienin Elekirolampovy Zaved No. 632, 21 Elekbrozavodskoya,
Snalinsg Reyon, L0SCOW, (NLS pisn , Ghe ©ajor soviet Jamp producer and ons

» . Dty S 3 . . . -
of the Tour divisions of the former Kuibyshev cembine, covers &n area of 30

© acres snd includss & pumber of foure apd five-story brick buildingg, It i3
located slightly less than four miles northeast of the center of Moscow.

- . Unlike other plants now engaged in electronics, Flekbrolampovy 632
‘wag not greatly dislocated durlag World Wer IT and has been on efficient maru—
facturing enterprise since 1946, In I9LS, this plent established a receiving
tube department with persconel and equipcent diverted from Jamp production,
Tramm:.ttml;% tube production was begun in 1947 and cathede~ray tube production
in Iste 1948, . - -

Faetory No, 632 has been the mejor Seoviet supplier of refractory
motals for a number of years., The Sovied capacity o preduce ductile hard
metals (tungston, molybdemm, and tentalum) has been quite inadequate 3 imports
+in 1950 were heavy. A mew metals expansion was added to Elekbroleupovy No. 632
in late 19495 tantalun production was started in early 1948, . Wire and metal
products are shipped to other lamp and tube producers, S :

' The plant director is G.M. Tavetkov.  Employces tobtaled 6,000 %o
7,000 in 1941, In 1950, employees were ostimated at 8,000, with 5,000 working"
on lamps and related products, 2,000 on twbss, end 1,000 on mstals, special
- ‘machines, and other producis, S _
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SL 1950 output at, Elektrolampovy Zavod 632 is estimtedat | -
85 million electric lamps of all types and 305 million tubes of all types, - =~
.. primarily standard receiving tubes but also standard transmitting types and

(4)  Novosibirsk Elektrolampovy Zaved No. 617, Krasmy Pros

 ul,, Wovosibirsk, This pian lished in late 1S _ :
P : dings of an agricultural college by the transfer of machinery
‘and 1,000 key personnel from the Leningrad Svetlana plant. By 19k, the plant

" employed several thousand people, producing three to four million tubes per

year, including all major categories. ' Although many of the key personnel.

- returned Yo Ieningrad at the end of the war, this facility was maintained and
. expanded, ' In 194k, the buildings used wore considered temporary, but one 15L8

. report mentioned new construction., As recent information is scarce o further

- study is noeded to pimpoint the present location and structure. ...

.. .. - ‘There is evidence to indicate the production program is pre-~
dominantly militery, including spescialepurpose types, German specialists

- wore sent to Novosibirsk, as were the German mamfacturing data for centimeter-

frequency metal-ceramic and klystron tubes. Iittle information exists %o

- permit a firm analysis of detailed production programs. ‘ )
The plant director is reported as Dzhuk, who had RGA training in

“the US in the late 30's, Total persommel is estimated at 1,000 to 5,000, 1950
-production is estimated at 5 million tubes, including a high proportion (in

‘valug) of special-purpose types.. , )
_(5) _Tashkent Electric Lamp Factory No. 191, 30 Usbekistanska ul.,

. Iachkent, . This factory was e ed in & mmber of miscellaneous existing
» bulldings in 1942-}i3, with lamp and tube equirment evacuated from MoScow =

. presumebly, mostly fram Rediolampa. Vartime personnel were reported to be

- about 2,500,and products were primarily lamps and transmitting tubes. The
plant was reorganized in 19h6~;7 and automatic machinery added, Thero
probably 2lso was same consolidation of floor space, Recent details on facilie
' .-'tizs' are not available, The total mmber of employees is now estimated st

S Lemp production increased in 1947. Production of glass receiving

. tubes was initiated in 1947, with a considerable increase reported in 19%49.

- Production of transmitting tubes, possibly including tubes for Soviet early- .
warning radars, has been contlmued. There are indications that lemp production -
has become of secondary importance, - . :

o -For production materials, refractory metals snd parts are obtained
fram No, 632, lioscow, and mica froam the Idca Trust fabricating plant at Irkutsk.

2

- The source of glass has not besn determined, |

S | The 1950 output is estimated at 3 million lamps snd 3.9 milldon

FRR p@as, primarily glass receiving tubes and medium and. large A'trapsmi_.t’/oing tubes,
=15
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(6) Svirl Radiosavod No. 326, Gorld, The location of this plant,
believed to be affiiiated vitn not a part of Lenin Radiozavod 197, has
been pinpointed.: It was reported as producing radios ». components s -meters,

and tubes during World Var IT, with 2,000 employges, -

Current information is scant., There are quantities of tubes -
labeled Gorki, which are presumed to be made at this plant. German tube
- 8pecialists were sent to the Gorki area., Unconfirmed reports state that
German' equipment for special tubes, small resistors, and capacitors was
sent to this plant, - : - ‘ .

" Radiozaved No. 326, possibly in conjunction with sections of
Noo 197, is believed %o be a potential source of important military tubes
and components., Further extensive intelligencs effort is required, both
in research and in collection, to unearth more - information about this plant,
‘Tube output in 1950 is estimated at one million, a figure subject to wids
error, : - o R R o

: (7) Other Possible Soviet Tube Producers. ‘In addition to the six
major plants Iisted, various reports have cated tube operetions at other
locations. In gereral, the information, although superficial, indicatec that
the total contribution to the supply of tubes 1s not great from such sources.
The 1950 output is esbimated ab 2 million tubes. - ' .

The following list outlines the probable status of such suppliers:

(a) Vaists Flektrotechnika Fabrikn (VEF), 19 Brivibas Gotve,
Riga, a fairly large producer of civilian radio equipment, telephones, and
military communications equipment, is located in two factorles in Riga, The
- total company personnel is about 5,000, -The Brivibas Gotve factory includes
& department producing lamps and tubes » largely for local consumption,

(b) Sverdlovsk Tube Plant, Sverdlovsk (or Kamensk). Two
references indicate the possibility of a small production of tubes, using
3ome equipment evecuated from Germanyo Confirmation is required, - -

, (c) Electric ILamp Plants, Ivov, fTwo associsted factories R
started after World Var II, are engaged in producing lamps at an estimeted
rate of one million per year. There is no evidence of tube work as yet,

(d) Elektrik Zavod A,S. Skorokhodov, Ieningrad, is a large
manufacturer of electric welding and industrial apparatus; it reportedly
produces a small number of welding tubes, e e

(e) Elektrostanze Radio Factory No. 325, Kirovobad Armenian
SSR. The source of one report belisves that the plant makes radio tubes;
this needs confirmation, ' [ '
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L (£) Radio Tube Fécﬁdzy, Rybinsk,'vYaroslave Oblast, Théi-e dre
brief references in German World War II intelligence reports to.a.plant at
‘that time, but present oporation is doubtful, N SR s

- (g) Solch Iamp"Piént, Tirga/Prokopyevsk, This plant has 1,500 ‘
‘employees and produces spacial lamps for mines, No tube workov_ : .

- (h) 'Ryazan Electric Lamp Factory No. 33, ul, Yamskaya, Ryazan,
Ryazan Oblast. This plant was -comploted just prior to World War II, .Since
the war it has been producing bulbs, lamps, and plass ampules, Miniature
radio (panel) lamps were in production in 1949, The plant area was prohibited
to prisoners of war. Indications are that this is a sizable operation, :
possibly up to 2,000 employses, The size and type of vwork indicates possibie
conversion to small tubeg, ; : o

' ) (1) Tube Plant, Ufa, Some of Radiolampa 191 equipment wag
evacuated here during tiorld \ar IT, Very little current information exists
on this plant, other than indications that operations are continuing, probably
on special tubes and not in large quantities, It may have received Germsn
technical porsonnsl and equipment after the war. Further intelligence )
effort is required, ,

o (J) Tube Plant, Thilisi, Several references indicate that poste
var activity does not ineclude lamps or tubes but is probably centered on
cormunications equipment. German specialists - my be conducting some ex—
perimental work on special tubes, S ’

(k) NIIISS (1filitary Research Institute) liytishchi, Moscow
Oblast,; is engaced on circuit work, ficld testing, and development of micro-
wave radar, Some experimental model~ghop work on speeial tubes possibly is
bc_\aing conducted, ' . '

(1) Radio Tube Factory, Tomsk, Confirmed information :
fragmentary in nature indicates the existence of a plant at Tomsk, It is not
believed to be a large producer. In: view of lmown plans for postwar re-
arrangenent at Novosibirsk Plant No, 617, it is c onsidered likely that secticns
of No, 617 formed the base for the Tomsk plant, TFurther intelligence study

is required, : - » L

| (8) Important Supporting Plants, Although the Soviet tube industry,
as is generally true of the larger Luropean tube manufacturing complexas,
tends to establish each major plant as a self-sufficient entity, certain .

production-parts are purchased from other plants,

Glass and envelopesars produced at several tube plants, Other
important sources of glass and glass parts include the Elektrokolby Zavod in
Stalinskdy Rayon, near Plant No, 632; the Zapruduya Glass Factorys and the
October Glass Plant, Kalacknilovo, Kalinin Oblast, : C o
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- o In addition to the major refractory metal plant at Elektrolampovy

. Zavod 632, and minor shops at one or two tube plants, ._tl:le’,Ogredngvo plgnt
(northeast lposcon) 1s reported as a tungsten wire supplier, - - . .

- ~ Clear mica sheet and block are processed and fabricated for the .

- -entire tube industry at two principal plants: the Ifica Plant, - Irkutsk, and the
Klima lfica Plant, Petrogzavodsk. There are two smaller factories in Leningrad,

b.. Regional Pmduét‘ion, .

The leading tube~producing area now appears to be the Moscow=Gorkd )
region; where nearly 40 percent of the Soviat capacity is located, §econd in
- magnitude is the Leningrad area, with over 30 percent; before Woz"ld' var II,
‘most of the tube capacity was situated in Leningrad, The remainn?g 30 psrcent
of installed capacity is spread throughout the Urals, the Tashkent; and the
Novosibirsk areas, I : i S

¢, Trends,
R P TY .

(1) Soviet tube production has increased six-fold from the estimated
1945 rate of 5 million, Expansions of facilities reported as beins started
or in process in the 1947-1949 period at Svetlana, Radiolampa, lbscow Plant
No, 632, and Notvosibirsk No, 617, will permit a continuing increase beyond
- the 1950 figure, There has been no current information on more recent ex-
pansions, btut brief notes in the Sovict press relative to the recent pro-
duction of special factory equipment (specifically, automatic grid lathes
and automatie tube and lamp processing machines) indicate that the expansion
of productive facilities is still underay., : : :

(2) Potential additional capacity for tube manufacture exists”

“in the diversion of facilities and staffs from the production of lamps, This
was done extensively in the US durine yorld war II, In the USSR, this hag
been illustrated by the pestwar changes at Elektrolampovy Zavod 632 and at
Tashkent 191, T .

- (3) It is believed that the USSR is capable of doubling its tube
capacity from the 1950 figure within 2 years by these two methods if
necessary, : s

do Stocks,

‘Ho data are available regarding total working conditions or stockpiles,
lloviever, a comparison '(necessarily approximate) of past production, imports,
and consumption indicates that total stock (strategic and depot) was about
30 to 4O million tubes at the end of 1950, In 1951, stocks can be expected
to increase by 15 to. 20 million tubes, o o :




Qo Ebcbqfxial Sources.. v o .
- (1) '_ihe_foﬁl_.ibningj tube pmduction in the -‘Satel_.’l.ites'is'éigniﬁcant: |

. ag Iungary - 16 million in 1950

b) Czechoslovakis ~ 3 million in 1950
¢) East Germany - 2,5million in 1950
d) A1l othors -~ 1 million in 1950 :

0f the 605 million tubes in axcess of the Satellites? military:
and eivilian consumption, it is estimated that over 70 percent is exported
to the USSR, o

Production is continmung to increase in the Satellibes,

_ (2) Before 1950, total expo.ts of tubes by non-Orbit countries %o
the Orbit was estimated at 5 million; some of these were shipped dirsctly
to the USSR, but most went to Satellites and to China, It is believed that
this trade was curtailed appreciably in 1950, primarily due to increased local.

£y

demand in the mn-Orbit'com'hriesa

(a) Principal suppliers of tubes to the Orbit and China
have boen the US, UK, Netherlands, Germony; Italy, France, and Austria, '
Currently this trade is probably limited to the Netherlands, Austria, Germny,
and Ttaly. S - - | | ,

: . (b) The tube industries of Germany, Netherlands, Austria,
France, Sweden, and Italy, which are potentially available tu the USSR in
caso Testern Europe is overrun, are currently prcducing between 45 and 50
million tubes per year. - Some expansicn is plamned in view of the combined
NATO and civilian television demand, Subjoct to some reduction in Western
Buropean capabilities resulting from materials cuteoff, the Soviet Orbit would
almost double its tube eapacity through the acquisition of Buropean facilitiss.

(c) Western export control msasures have been fairly effective
in stopping the quantity shipment of speclal military and ultra~high
frequency tubes to the Orbit., Except {or recent US action; no restrictions
have been placed on standard tubss, This accounts for the rather large
numerical figures relating to tubc transactions. Currency problems and a heavy
Western Europe demand for tubes since mid-1950 have probably been more”
effective than administrative controls in curbing exports to the Orbit,

.’-” .




7. Input Use and Requirements, =
‘a, Principel Rew Materials, BN

" - Principal raw materials required in tube manufacture are divided
into two categories, Major items, for which the tube industry share is a
negligible fraction of t{otal industry consumption, are as follows: colde
rolled steel strip, electrolytic copper, synthetic resins » and nickel sheet
and wirs. There is a longer list of apecialized forms of materials, for
which the tube industry is a major or sole user or which entail a difficult
technology in preparation. -These items are tungsten rod and wire 5 aolybdenum
rod, wire; and sheet; zirconlum metal and compounds; tantalumg technical
glass; nickel tubing and cathede sleeves; high-quelity muscovite mice block
and sheets diamond dies; tube gebters; oxygen-free copper; refractory in~
sulation (38<900 alumina and block tale)s special glagsetowmetal -
~ sealing alloys: emission-coating chemicals; fluorescente~coating chamicels
. mercury} rare gases; and rares-carth metals. A number of the items in the
- above list are potentlal supply bottlenecks in the Orbit, as well as good
indicators of tube manufacturing levels, Four have been selected for
study to date: : '

(1) Metallic tungsten, including its fabricated forms of wire,
rod, and ribbon, iz in very short supply in the. USSR, Essentially, this
is not a raw material (ore) problem but one of difficult technology and

expensive plant equipment,

Four Soviet producing plants are known to date, and possibly
there are others of amall size, One plant is in Leningrad, and three are
in loscow, Although two of these have besn expanded since 1947, total out=
put is entirely inadequate. In 1950, Orbit imports, prineipsliy from =
Sweden and (through Switzerland) from Austrie and possibly the Netherlends,
may have exceeded total annusl requirements, - o '

. Estimated input factors for tungsten (the data being per 1,000
tubes or lamps) are:

Category + Small Tubes  Large Tubss - Lomps
‘VWire, under ,0LOM 1,200 meters 800 meters 1,500 meters
Heavy wire and rod - 33 lba, -

Total 1950 tungsten requirements for this indtwtry would be
60,000 pounds, 30,000 for tubes and 30,000 for lamps, or about+190 million
meters, _ . ;
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(2) Metallic molybdenum, including its fabricated :E'orms oi‘ wire
rod, and. sheet, is produced in the same facilities and is subject to the
same comentno ‘ , s .

Input. factors (the data being per l 000 tubes) are. o
Cat.ew 7 Small Tubes Llarge Tubes Lamps

Wire, under ,0L0" . 5,000 meters - (not
Heavy wire, rod, and sheet - B L5 bs; used)

‘Total 1950 metallic molybdenum requirsments would bs l.O,
pounds, or 150 miliion meters, virtually all for tubeao

(3) Strategic block and shost. mica (mscovite, bet.ter than good-
stain quality, in sizes of No, 63 and larger) is required for iubes in the
amount of 10 -pounds per 1,000 tubes. 4t 1950 procb..ction rates, 300 000
pounda per year a.ro required for tubeso

An ample supply of raw material is indicated in the longc
developed workings of Siberia and the northwestern pert of the USSR. - As
in the rest of the world, the splitting, handling, sorting, and punching
of this material is a bot.tlenecko Only two major fabricating facilities
exist == one at Irkutsk and one at Petrozavodel although two lesser
factories are located in Leningrad. 4 further study of the two major
plants is planned as a measure of Soviet electronics programs and with
respect to vulnerability. There are no indications of significant imports
of mica by the Orbit, ~ .. ) . o Lo

(4) Suitable dismond dies are essential to the manufacture of
wires used in tubes and lamps, as well as for fine nickel wire (atomic
energy) and electropie resistance wire, Dis-stones, and ‘espscially
dianond dies, are imported on a large scale, Further a"budy ia Bugg;o"ted
in cormection with econoaic warfare possibilities,

b. Fuel and Power Reguirements.

No analysis of fuel and power input factors or requirements has been
conducted, although the means for this are available, both from US and from
USSR data. Further study is recommended on the consumption of electric'
powery gas, ma.nufactured or bottled; and hydrogen, oxygen, caroon dioxide,
and nitrogena .

Co Trammrh.

No basic consideration of traneport is ..mportant in thio industry :
with the exception of its qualifying effect upon the production and shipping
methods relating to blown glass bulbs, Further study of transport ia pla.nned
in connection with techm.cal glasa supplieso _

I
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. (1) " As indicated from an analysis of individual plants, total .=
-employment in 1950 in the Soviet tube and lamp industry is estimated at
31,000, with 20,000 wor on tubes and related parts and 11,000 on
damps, This total of 20,000 is consistent with the estimated figure of
90,000 employed in the electronic apparatus industry; it is also consisten:
- with the production figure of 29 million tubes vhen related to US data and -
considering relative productivity, , S :

‘ Host reports on Soviet tube plants indicatevéqday, 8<hour
~ shifts, with plant operation usually on two or three shifts, As is normal
~in this industry, the third shift, is generally amall, -

(2) For the large proportion of plant labor, little or no initial
ekill is required, . The best source is a plentiful supply of younger women, .
Manual dexterity and routine skill are attained on the Job, and productivity
is low for the first several months; so it is important to maintain the
same labor force, once it ds trained. A amall nucleus of highly skilled
key labor is required, especially as assembly leaders, exhaust operators,
- and glass operators, This latter factor is important, since 1t precludes .
- the establishment of manufacturing units in a nunmber of widely separated
locations, S - ' o !

. (3) Managerial, engineering, and scientific personnel are required
in about the highest proportion of any industry, Lack of experisnced fac
tory engineers and supervisors, in particular, has limited Soviet capa-
bilities in tubes, There are indicatione that both ths supply and the
competence of such .persornnel have improved since the war,

In the field of electronics, Soviet sciemtific personnsl have
rated high for many years, As far as research and advenced development are
concerned (as opposed to actual production and operation), the USSR must be
.considered well qualified, , A =

: German téchnica.l Pérsonnel have been used'exbensively since the
war, The number of German tube technicions » engineers, and scientists

evacuated to the USSR to work on tube projects and related programs were
estimated at from 250 to 500, . E o

(4) Labor input requirémen’cs for the tube industry have been estie
mated for various countries ats ‘ : _

~
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- Industry T _L_a_pg_; o Machine Time
Us ', 1,0 - "1;_’6 L
w1 WA
France - 25 | 1.6
USSR o 1O 1.8 -

_ ~ Since the direct labor input in the US for 1,000 tubes of a
Soviet mix would be about 250 man~hours, the input per 1,000 tubes in the
USSR is estimated at 1,000 man-hours, For the 29 million tubes produced
in 1950, this indicates a direct labor requirement of 12,000 workersa,
Adding éo percent for all nondirect labor, the calculated requirement
- checks clogely with the 20,000 estimated count, . e ‘

_ ~ As nen autdﬁétic'equipment is installed and higher production
levels are reached, it is anticipated that the Soviet labor input ratio
will dscrease appreciably, ' : '

8. Conclusions,
> znclusiong

&, Capabilities,

The annual Soviet production of elsctron tubes (estimated at 29
million for 1950, with expansion in output continuing) ie adequate to meet
Soviet requirements for ¢ivilian consumption plus current military requirs-
mente and will permit a large increase in strategic stockpiles, In the
event of general hostilities, it is believed that the USSR tube production,
supplemented by Satellite capabilities, can be expanded adequately before
stocks are dissipated in order to meet essential civilian plus military ro-
quirements based upon an adequate use of conventional Soviet electronics
items, .

If the Soviet armed forces were to plan extensive application of a
wide scope of more complex militery electronice ltems, were ta compste with
the US in a variety of such tactical uses, or viere to plan large operational
use of proximity fuses, the Soviet Orbit tube industry would not meet re-
quirements, Such courses of action would be limited at an early stage, It
must be noted at this point, however, that there does not appear to be any
firm indication that the Soviet armsd forces do contemplate the use of com-
plex electronics systems on a gcals coaparable to that of the US,

Key factors limitingqfdture expansion of supply in the.USSR include
(1) the availability of key technical factory personnel; which would limit

the offective rate of expansion; (2) the inadequate domestic supply of. a few
specianlized materials, such as tungsten and molybdenum metal products, and
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diamond dies; and (3) to a degree only, the . rate at wh:.ch new pécj.al
machmery cen be constructed, -

. boe Vu]nerabillt:.eao

Under conditions oi‘ cold war, the steps (if posaibla) to be taken
.to reetrict Soviet tube supplies would be as follows:

(1) Effectively prevent the shipment into the Soviet Orbit of
tungsten and molybdenum mstal products (preclusive buying and export cone
 trols), of diamond dies (embargo), and of electranic test eqv.ipmsnt (embargo)o
At present this is not done effectively by certain nations. _

(2) Enbargo shipments to the Orbit of all classes oi‘Atubea and
lamps, '

: (3) As a h,ampering step, restrict the expor*h to the Orbit of
technical data., '

Under conditions of general war, the steps would ‘be to prevent the
acquisition of effective tube facilities in Vlestern Europe and to destroy
a number of selected industrial targets in the Urbit. No analysis has been
made to date of the time before a pinch would be felt, '

Co Intentions,

A reasonably accurate knowledge of actual and potential supplies
could be used as a good indicator of probable intentions and courses of
action, A firm estimate on the extent of stocks would be an indication of
timing in preparing for general hostilities, in that large tube stocks are
not otherwise needed, A more exact knowledge of the type distribution in
supplies would indicate tactical kinds of military equipment and probable
courses of action, A knowledge of the magnitude of supply would indicate
the relative dependence of Soviet armed forces on electronic warfare and
would incdicate probable strategic courses of action,

- (Contimed on next page)
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. As indicated by 'bh:ia ‘preliminm-y research report, three ma;}or i’aults
. enst in the in‘be].‘!igence efi'ori; on tubes at the preoent Limex SR

_ (1) - a consmderable volume of undigestoed available ini‘ormticn exists, -
rec’mi‘ring more research effort-in both depth and scope, In particular, further
- effort is required to review $nformation in IR, BR, end Graphics; to analyzo
PW reports, Wringer reports, and special sources 5 "oo develop better inpub fac~
tors; to study Soviet tube dssigna and methods; and to review related data on
Satellite plants. For cross—checking, amlysis of a large volume of related
intelligence material is necessary, including special materials, plant con=
structions, and manpower date. . It is believed, for example, that the est:imp’cea
production &t the. three mejor Soviet plents of Sver,l:.na, Elektrolampovy, and
~ Radiolampa can ba established within sdequate limits by using available Informa-
tion,

Extreme lack of recent (posc"'&r) detailed data &nd firm figures
place the m2 jor dependence upon the extmpo]a*’o*on fran fragnentary ir;dica‘bwons
~and upon technical evaluation of a varlety of dependsnt and partially related
factors. A large volume of such materisls exists now, especlally as related
to plants, supplies, civilian uses, and organization. The most immediate return
“can be realized by &uthoritative research — namely, the applications of ex-
- %ensitve evalvating and analytical effort to currently available material.

: (2) HNo realistic appraisal of Sovist military requiremsnis has bsen
found, without which no conclusion of value can be mads in & basic study on
'electronicso This parvicular intel]igenca does not cspend primrﬂy upon
complste or new collection, but rather should be e product of competent US
military judgment, This gap is most strlking, :

» (3) The bulk of available information dates prior to the énd of IS9L9.

Collect:ion of more recent economic data is necessary if any reasonable irndustry-
wide estimate is Lo be mads. The coordinsted interrogation of lsading German
technical persormel should be the most fruitful channel, A selecked list of &
fewr key Soviet enterprises should be established as collection targets by covert
moans, Ons result of the lack of recent collection is.the scarcity of informs~
4ion on newer plants. It is possible that the combined errors caused by the
inadequacy of availabls matarial on newer operations could double the total ocut=
put factor now accepted as the bast estimate. There are at least four jmportant
Soviet. tube pl&n’oo on which information is scanty and on which there is no
Information except for existence and location,.

- Ifach of the work of the Soviet tubse.industry obviously is conducted
under conditions of military security that further aggravate the normal lack

of information on Soviet industrial data, No report from any source hag pro-
vided a single factual figure on the tube output of ary Sovied tube plent since
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' the war, Therefore over-all figures must bo eatimated, vsing fragmentary
data on a few input factors and on general production prograns .as- pertaining

o © . to individual plants. :The 1950 output, for the USSR is estimated at 29 milijon -
-+ -%ubes of all types, as derived from studiss of imdividual plents, It is bew - .

. leved that the meximum possible rangs of total production of tubes would -
be from a minimm of 25 million o a maximm of 50 million, .. '@ |

' In oxder toproduoe a better analysis of the Soviet tﬁi)e?':lhdustry,'
- & workable plan for coordinated collection should be carried out, especially
since potential sources do exist. The following steps shquld be takenz '

' (1) Further research — pérhaps 2 man-months - should be ‘done on
Soviet input factors, on the consumption of materisls nnd manpower, on

_ biographic and plant equipment datz, using information already collected but
-~ unselscted, , S ’ . - _ . '

N

", (2) Properly gulded collection should be imitiated to obtain recent
(1950) information from a’ mumber of German tube specialists reported to have

m_'hur’xﬁd'from the USSRe .-, - -

: .. (3) ' A search of all available but unselected Information from all
- Sources must be concentrated on the following dmportant facilities s Which -
~ presently are analyzed superficially: . _ -
Novosibirsk Elektrolampovy Zavoed 617,
Svirl Radiozaved 326, Gorld, o _
Sverdlovek Tube Plant, Sverdlovsk (or Kemensk)
Ryazan Iowp Plant 33, Ryazan,
Tube Plent, Ufa, ;
Tube Plant, Tomsk,

It i3 noted. that the CTA Library's machine-run for informtion on
elgctron tubes, including both sconomic and scientific categories, wag most
~ ineffective in producing documents pertinent to tube plant operations,

be .Outside CIA, |

_ Based upon available documents and productions and upon incouplete
discussions, important intelligence work relative to Soviet electron tubes is
conducted by G-23 by Technical Institute, AlC; and by Signal Corps Ingtitute
Agency, lMost of this effort is directed toward technical and scientific
~intelligence rather than economic intelligence.. A further raview of intellie
gence work outside CIA is required to provide = complete plcture,

; .
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' . ee Research foort. Required to Complete Intelligence Ge.pe.

3 : The research effort required to complete ’ohe intelligence gaps i,n
‘thie report total 15 men-weeks, A breakdown of the research effort re--
quired for each phaae of the study ie as i‘ollows. o

"..General description a.nd use of’ electron

tubeso _

Development of the ﬁidust‘ry in the USSR.

iDescription and annlyeie of current
technologyo

_Organization of the industry in ’ob.e _

USSR o

. 1

'Imporr,ance of the industryo

Gi.vi]:inn requjremerrbs including export,

-

H{litary requirements,

Productive capaci‘bye ‘

| Trends,

.'St'OCkSO

. Sources of supply outside the USSR,

Reasonably adequate.
Reasonably adeqiiete;
Some collection and much analysis

needed; estimate:s 1 man-weok
in O/RR and o/SIo S

More analyais required; estimate'
% man-week in O/RR.

Adequa.te o

Reasonably adequatej further factual

confirmation deeirable, estimate: -
% man-week in O

Extensive effort requlred, estinmate:
2 man=weeks in O/RR and 0/SI, plus
adequate outside tmpporto -

Extensive research and colle‘ction
effort required; estimate: 8 man-
weeks in O/RR, exclusive of ax=
ternal collection effort,

Refinement required; est.imte l/h
man=week,

. No data found; conclueione are

re.tionalizedo Confirmatory ssirch
needed, estimate:  1/4 man-wesk,

Reaaonably adequate, Further re=
search required as a by=~product
of other area studies, -
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' Raw material input requiljeménés'o R

Manpower input requirements,

Conclusions (capabilities, vulnera-
bilities, and intentiona),

 Present i‘igures based on Us _
_ practices are not too Iar off,

Addi’cional research mquired on
Soviet material analysis, on re-
ported shortagas, and on economic
warfare; eetimate. possibly 2

man-weelcs °

Additional research needed to re-
fine conclusiong estimate.
week,

% man-




