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It appears Yo have been the guseian intention to Bset up &
gentral valve group at Fryazino, near Moscow, but it seems now
that the. organization at-Fryazino is only one of geveral simi-

1ar plants iun Bussia. .

The organization at Fryazino was the development and pro-~

duction ocenter for electronic tubes (not equiprent and was

paferred to ap Ruesia's e uivalent to the R.C.A. Laboratories

at Princeton. the parallel is only

partly sorrect since R.Cehey Pringeton, is 8 research lebore-

tory, whereas Fryazino ineludea development and & certain soale 50X1-HUM
of nu'producﬁio’ae For example, there appears to be & vertical

tube drawing plp._“nﬂwhic'h would aupport rather large scale mahu-

faoture of receiving and other tubes although the present out~

puat ef the plant is very lov.

1

... The plé,'n‘t ‘2t Pryezino carries out the development and
manufacture qt:noeiving"tubea, tranemitting valves, mercury
rectifiers, Y. H.F. tubes, etc., put no lamp manufacture.

was available about the scale.

of development other than a remark that work vas progressing
on 8 mp klystrons and magnetroms. phie might indicate &

wide field of developaent activities, sipilar -indeed to the
R. C. A _at Princeton; OT the Mallard organization at Mitcham.

jo detailed information

some 6,000

were slready employed there. This is indeed
zation which had few machines and per- S0X1-HUM
ch a degree would

j;,—toi:nq,ooo people

.___gmtz;gg for an organi

- wonmel in 1946. The rapid build-up Yo 8u
. . C . . . .

-
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certaipnly account for [::jinefficieqoiea‘ 50
but the potential in such an organization, when fully tralnad, X1-HUM
would be extremely high. This'le referred to later.

50X1-
oatinated[:::}production from Fryagino at about 1-HUM

200,000 electronic tubes per month, which having regard to

certain mass production equipment there would indicate inef- 50X1-HUM
fioient aanufacture resulting from the rapid build-up of the

‘organization, The average efficiency of manufacture of re-

ceiving tubes apparently does not exceed about 40% (ocomparable

figues for America and Britain is about 90%).

In general the plant vas organized on single-shift work-
- ing, and double-shifts and overtime were only necessary ‘for
bottlenecks or abnormal breakdowns.

Mr. PALME was soncerned exolusively with the development
and operation of maohines for American type miniature valves
originated by R.C.4. in 1939

50X1-HUM
Apparently it was the intention of the Soviet Union to )
develop and manufacture lub-niwttffff:f:%gff]tt Pryagino, but
this was never implemented and no knowledge of
any work on sub-ainiature tudbes for guided weapons miniatur- S0X1-HUM
ised equipment or proximity shell fuses, eto. ([;] 50X1-HUM
[ |such manufacture had commenced at Kalinin}.
. 50X1-HUM
gSome of the equipment at Fryazino was of American manu-
faoture given to Russia under the "Lease-lond" arrangzents
in 1944 or 1945, and similar or identiocal to the plant im-
'portod into OGreat Britain. How muoh technical assistance was
. ' givea is not known, but lack of this would acoount for the
- 4ifficulties in miniature tube manufacture . 50X1-HUM

a-8-E-C R-BT
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Sealing machines for miniature valves were of 12, 16, or
24-head varieties-and 1t was known that four Helex
(R.C.A.) maohines wero used in produotion. In addition
two units existed for the manufacture of metal tubes - a
method of manufacture very cokmon in America in 1939, bt
now largely superseded by miniature tube manufacture.
These six unite alone operating at the reported low effis-
iency of 40% would have a capscity of approxinmately
3,000,000 tubes per annum on single shift, but were
prodadly not fully londed.

The sealing machines used the sonventional method with the
exhaust stem pointing upwards, but development was in hand
to design a machine whioh would permit sealing with the

stea pointing downwards. The necessity for such a devel-

- opmenit would seem to indicate diffioculties in production

with thermionic emission,

Pumping machines for the manufacture of miniature valves
wers of the Americhn variety with 24-heads running at
750 per hour. A new pump wae under development in whioh
0il diffusion punps were used diroctly under the valves
on the rotating head - similar to the Mullard system ex-
cept that we use mercury diffusion puaps. Buch a devel-
opment with oil diffusion pumps seema to indiocate sone
laok of knowledge of the properties of oil diffusion
punps on mass production systems.

The manufacture of stems, or bases, for miniature tubea
was oarried cut on 12 or 24-head mschines made in Russia,
dut similar to the Ameriosn R.0.A. equipzent. The
24-head madhines, as far as we can gather, appear to be
i1dentioesl with R.C.A. type machines. Very many diffioul-
ties wers experienced with these machines, partioularly
with the automatio feeding of eleotrodes and glass rings,
Apparently hand feeding was the practice in production.

Electrode manufacturing machines. It would appesr that
the machines for the zmanufacture of three-piecs leads for
ninisture valves were of American origin (General Elec-
trio), identiocal to the four machines supplied to Great
Britain 4n 1945. .

It seems that eight or ten machines shipped to Russia -
stood 1in ons fastory and wers apparently forgotten for
three or four years. ¥hen found they wers in poor ocon-
ditionh and all the faotories were informed. JFryasino

§ECRET
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was sllocated one such machine., After this machine was re-
peired and drawings made by the Russisn engineers, it wae
installed for manufacture at the end of about ons year.

_ Operating this machine inourred great diffioulties and it «
-geems that similar troubles were experienced with the other o f:
machines, ae one of the Russian engineers from Pryacino was :
sent in 1949 to Tasllent to aseist in operating the machine,
or machines, there, o

This engineer remained for two to three months until the
pachines operated successfully. One maochine at Pryaszino
has been in production sinoe 1951 and would have a ocapaoity
of about 1§ million valves per annum on N.R.V. standards.

The metal pins used for this eleotrode manufssture were
apparently made on German Osram machines using burners,
but we regerd this as highly unsatisfaoctory.

5, Welding machines were copies of those obtained from Tele-
funken and were fitted with tinevcontrollors.

e

6. Heaters were made by both the ocataphoretic and drag coat-
ing processes, which is quite understandable in view of
the American and European techniques current in Russian
ocoupied countries at the end of the war.

7. The manufacture of bulds for miniature valves was done on
standard Anbeg machines, no dowbt with tubing of the
requieite diameter made on a vertical tube draving plant
gt Fryagino., The fact that the plant had a vertical tube

| drawing machine in addition to the Danner would indioate
s substantial glass works and oould ocertainly support
pans production quite easily of aillions of tudbes per
annun (one such vertioal tube drawing systez at Blackburn
is capable of supporting some 30,000,000 tubes pex annum),

SEFERAL OBSERVAIIONS

\ lthe mechanioal engineering depariment S0X1-HUM

whioh inoludes electrioal plant building such as test gear and

acoonmodated about 500 people in 45,000 square feet, This ares

included planning, testing, lidrary, ete. The drawing office

itself consisted of 150 designers. The apprenticeship sobexzs,

inoluding all grades, coversd-some 800 people - such a soale of

apprenticeship training is extremely high and could not be paral-

led in free onterprise in Britain or Americs and would indicate &

vigorous attempt to bring about a rapid build-up of the organi-
gation at Fryasino. ‘ o
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The only other information availadle as regards opace was &n
eotimate of 40,000 square feet which is used for velve production.
This included wire drawing, but not basic tungsien and molybdenum
manufacture from natural ores.

The known faocts about'spaée and personnel are tabulated below:
1. Number of people in the engineering de-
‘partment (including 150 people in the
drawing office) 500

2, -Area occupied by mechanicel engineering
department . : 45,000 8q. f£t.

3, Area ocoupied by mase production of

small receiving valves 40,000'lq. £t.
4. Total number of people employed 6,000 to 8,000
5. Annual production of all iypes 2,400,000

Por comparison the following figures are given for that part of
the M.R.V. Co. at Mitoham, which we coneider to be a olose parallel
to the organization at Fryasino, although much smaller in personnel
etrength: :

1. Number of people in the engineering de-
partment (including 25 people in the
drawing office) 165

2. Area occoupiled by mechanioel engineering
departsent 20,000 sq. ft.

3. Area oooupled by mass produotion of
snall roggiy{eg’vu&vol 60,000 sq. ft.

4, Total number of people employed, in-
eluding oanteen, administration staff,

eta, 2,200
. 5. Annual production of all types 6,000,000
6., Total area (including stores, otcg) 350,000 8g. £t.

At first sight it would appear that the organisstion st Frya
gino is about three times as large as that part of the M.R.V. Qo.,

situated at Mitoham. ~ .

SECRET
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< The ratio of total personnel to the number of people engagéd
in the engineering department is approximgtely the same at Prya- '
zino as it is at Mitcham, and | |is the acceptable 50X1-HUM
proportion for an electronic tube indusiry engaged in research;
development, and manufacture. It would, of courss, be capable '
only of development ‘and manufaciure.on single machines, and repeat
orders for quantities of the machinees for mass produciion would have
to be made ‘in appropriste machine factories. Apparently this is the
case at Pryszino which does the development and prototype aanufacture
and prepares drawings for the actual building at machine Puilding
factories elsewhere. This would account for the large number (150)
of draughtamen and designers in the drawing office. The M.R.V. Co.
at Mitcham is under-staffed in this respect and in any case is lees
concerned with new mass production plant. R

The smount of space sllocated for the production of small re-
ceiving type valves (40,000 square feet) would, on British and
American atandards, be sufficient on single-shift working for
some 5,000,000 to 6,000,000 valves per annum at 90% efficiency
and about 2,500,000 at the alledged low efficiency of 40% ot Frya-
zino.

‘ If we assume that a large percentags ef the 2,400,000 annual
tube output at Pryazino covers receiving valves, the space alloca-
tion at that plant, having regard to low efficliency, etc., is com-
§§rablo to. that st Mitcham, but this wounld not jJustify the employ-
ment of more than approximately 1,000 total personnel. It would
appear, therefore, - and it is not improbable - that the remainder
of the persomnel at Fryazino (5,000 to 7,000) are engaged on re-
search gnd development sctivities, manufacture of special tubes
(that is, tubes other than those produced on mass produstion units),
glass factory, administration, time study, etsc. etc., and it L8 in-
"tereating to compare the production which would be achieved at
Mitoham from less personmel. The total production annually from
Nitcham from 2,200 people amounts to about 7,000,000 small nass
production types, 300,000 large televiaion tubes, and 400,000 spec-
1al tubes,  including transaitting valves, gas dischargs tubes,
X-ray tubes, etc. .This last category at Mitcham requires approx-
imately 800 people. .
1 S0X1-HUM
\ | that esome 5,000 or 6,000
people at Fryazino are engaged on research and development, to-
gother with the production of similar special tubes and, further,
thet the manufacturing efficiency and output per manhour is in both
oases sbout half the British and American figures, then the esti-
mated . output of Pryazino would be approximately 750,000 tubes per

annum,.- -

SECRET
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These dedvaticms lead to the following assessments of the plant
at Pryagino:

Fumber of people enga.ged on mased pro-
duction of swmall receiving valves 1,000

Production of small receiving valves
(per annunm) , 1,750,000

Fumber of people engaged on research,
development, engineering, eto., and
production of special tubes 5,000 to 6,000

Qutput of special tubes (per annum) 750,000

| |the epecial tube manufaoture in Ruasia is on
the whole comparable to that at Mitcham and taking into accout the
lower efficiencies to be expected from such new plant,

the space for these special tubes would perhaps be about

300,000 square feet, which figure inoludes, of oourse, research, de-
velopment, and technical departments, and if we add to this the al~
lowance for stores, canteen, amall s0al® mess produotion, engineering
departments, administration, eto. etc., the total area of the plant
might quite well be over 500,000 square feet. The density of popu-
lation would then bde betwéen 70 and 100 square feet per operator,
which compares with the Mitcham figure of about 150 square feet per
operator.

B8ES

3+ In the manufacture of miniature valves, the USSR appeazrs %o de
several years behind Britain and Ameriosa. The intensive traine
ing sohehe with 800 apprentices, hovéver, will result in e
speedeip of progress. The present efficlency of manufacture of
vinigture valves is 40 % and ia rather less than half ¢¥at of
Britain 4nd America,
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The output of 200,000 tubes per month from a total population of
6,000 to 8,000 and(having regard to the avallable masa produc-
tion eqnipnent for receiving valves) is indeed low, but quite ex-
plainable if we mccept the low effiocleficy, the small ares of
40,000 square fest allocated to mass production types and as-
susie. $hit:thé bulk of the organization ig working on research,
ddvelbpnent, and produotion of apecial tubes.

- The organiﬁatian of the enginoering department,’ =\

is in agreement with this interpreta-
tion of the plant. :

The assumption that the center 1s intended as a research and
development organization, similar te R.C.d., Princeton, or
M.R.Y. Co., Mitcham, is supported by the remark that work wae
proceeding on 8 mm Klystrons and Magnetrons. These are indeed
quite advanced developments, but is work which could certainly
be embarked upon in a nationalized industry because of the de-
tailed information available on such developments in such
things as M,I.T publications, etc.

The existence of glase tube drawing would indicate activities
other than research and developmeant and would obrviously be in-
tended for use at Fryazino wvhen fully developed.

When fully developed and opsrating efficiently to British and
American standards and assuming, of course, more space al~
located to mass production unit-, the plant may have quite
formidable outputs.

If the plant is set up on similar lines to the M.R.V. 8o0., at
Hitoham, which does research and development together with

only a ecale of mass production necessary for the successful
progreseé of development and machine designs, the eutput from
Pryasino oould de 25,000,000 small vglvol, 750,000 tclovilion )
tubes and 1,200,000 lpnoinl tubes.” ’

The apprenticeship soheme in whioh 800 pecple ars coversd, im-

dioates the vigorous attempt to bring the plant %o norlll out-
put and efficiency irrespsctive of cost.

e

o .7 'speRrteT
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