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,--._f.;'%_._m Novembar 1917

3248 " Spring 1948
o ke . June 1948

V1949 Maroh 1929

CApril 199

" June 1949
1950 September
) .. 1950

~.395 Japuary 19510

' Steenbeck leaves for Artaimovich'. Laborator; -

‘Stoudel usiguod the design and eonatruction

..Suoceasm tests with Steudel'l and um.u'co'
. gentrifuges.

" five~meter rotor.

Cont.rifugo pro:oot imtzated 1n Sinop by nourco. Q‘ 4%
in Mogcow. - _ ) ,"'
Mechanieal proof for e ntrimgo sivan by source. .
gteenbeck returns frax ,,‘.wordwﬂ 214 Roeeow to
m@po .

comt.ruotion of Ueplzvfﬁcz zpparatus wii),
conoontr:l.c rotors. -

of 5 par-tion lppmtus with point dearing.

_eparation lpparntun vith houw tube lml'
pom‘i boariu.

Steenbeck report to Beriya suggesting the use . " - . ; 2

Steenbeck group obtains results vuh « threo—

of centrifuge plant as topping for gasoous ' C
diffusion plnnt. -
Beginning of fivo-nato:- Iong rotor eentrihgo i
for topping phnt. "Small Pactory.® . Dy

) ! :

meter rotor which they had promised for a : "

SRS R Meéting of Technical Council in Mosoow. 5 '
Lo Steenbeck suggeats that centrifuge ia ripe i
ROE for semitechnical application -nd is rebukod O
- 4 Mdnhn . .
Steenbeok learns fron Thicssea that Soviets - Ll
; . v have solved probtlem of gaseous urmmn b B
- " © plant without centrifuge. 5 L R TR
. o e L !
- . Endurence tests with oonmfug..‘
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") September

-

.'.- SO o < - ' » |’ o "'
e June 1952" Demise of 1on¢-rotor cont.rituge projoct..
luguat 1952% \_ m“mplotes conatruotion ‘of 25-om -,
. Soptember 1952 centrifuge and obtains satisfactory. . ...
_’_ . separation results viﬂx low pover . :
-.,. o eonaumpt.ion. : i .:',-. .
. ‘m }hroh 1953 Technical Council ueetlng at which 1% is.
ol - .intimated that Steenbeck group's centrl!‘ugo
fl . v_:—, B ~,' ;. .-, was selected over Kamenevis projoct. -
l. N ‘- . L J . . .
I_' - May 1953. Separation tests on 45-om centrifuge oonti.nued
oo L owme 7 by Soviets vho plan construction of thres more .
Y ' . . - 45-cm centrifuge units. Withdrawal of Steenbaok .’
I . - - group from work in Kirov Pllnt. 'Boginninz of -
PREAT ;,« . _ quarununo period. . : ‘s

e Soptemver

S 26 Ju)y
1958

X Ve et
M . e bw o
.

R EY '+ plent 10 Leningred.

-All datoa marked with an asterisk should probatly be pln. H

‘yoar,

. . gave thea. -
- nolou eun bo eloarod up in future mterrcgauon of BOUrces .

": Steenbeck and Scheffel and best qualified
: . Soviet naaistunta, together with centrifuge

195" :
* . equipment, transferred fro- Sinop to. nrov vt gl

-..‘ -

tenk group ordered to build twe eentrifug.
b‘tteriea of 2ix long-f.ubo units each.

"msu to vork: on long-rotor cantrimgu’ iy
G- pboging vork on short~-tiube centrifuge. - . -
W Dovolopmaut ot acoope nnd molecular yump.

195} Steenbeck group transferred from Loningrnd
te Kiev for work in Physioal Institute of

-the Academy of Sclences. .Quarantine period. .~

Departure of Steenbeck group from Soviet Uniom. ‘ %
Issuance of 50,000 rubles »onus to Steenbeck -
and 15,000 rubles to each of his assistants.

L . -

one year, as 13 indicated Trom the ¢hronology obtaine ™ -t
fron @3 raoyn STIB Report OLB/B056/189, dated  ° .

source's recollection of avents ~ o
after ‘the beginning of 1951, he secms to have lcet a -
Dates in the timetable above and throughout tho Sl

-
A L el Tl

body of the report, hovever, have been recorded as souree
It 1s hopod that the discrepancy ia ohro-
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-+, - INTRODUCTION

+- began to conscript leading German scientists for work in the USSR,

.. eonditions existing in early postyar Cermany favored this Soviet
- enterprise. There were men, liks[Custav Ludvig Hertz ) uho had

5 Soviets' faults, unoompromising moralism was not one of them.

. was headed by Lt. Gen. Avraamly Pavlovich Zavenyagin appears to

_.-v . 7im Berlin or ia the Soviet Zone of Occupation. Those men served
"'..!7 a8 focal points, is’th"oir‘ a3s0clates then volunteared to eccompany:
"% them to the USSR.1 .

¢ ‘. Xagei allegedly csme to the Soviet Union to enzage in free research,
T . - although many of these Germans hiad no presvious experience in the

S . search program but, sccerding to source, they constituted a
. . .. 7 eocmplete autarky on the prodlem of ijotope separation. The
ii. 0 . - Gorman groups bty themsslves covered the entire field, pursued

.
b | . W @ e oo eoven

€2 1s An item of interest is the question vhether the Germans who

.+ . went to the USSR knew that they would'work om nuclear research

for military application. Returning Germans have claimed that

the German specialists had been invited to engage in pure,

. ) {ree, and general scientifia research in the USSR, and that -

AP e it vas only after Hiroshima thet Minister of Internal Affaire -

P i Lavrentiy Pavlovich Beriys summoned leading Germans and

A pointed the direstion for their research. It is svident, howe

; ever, that most German returnees have & personal stzke im this

. hop alhi an o 13 8 point.
daid oin the atomic research group, however, until
aenokiroes and thua hie inforpation, which ecnfirmed the
* previcls ssccunts, was secondhand. | . g

.

5 : .+ % Upon entering Berlin in April 1945, the Soviets immediately began %o
¢ .47 ;7. warshal German industrial equipment for dismantiing and shipment to :.’
oz 7 ,w" 7 the USSR, Thelr booly included human resources elso, for early they

+: . It s difficult to dfscover whether any form of coercion was used by -
- . the Soviets in recrulting atomie spocialists. It would appear that ° -

PR

v {,j_.,‘_; "".. eagerly avaited the dafeat of Nasi Germany and were willing te adg ?

YT 0 UV ] any power that had contributed to the defeat of the Nazis. There
LSl o] were others, like Prof.lPeter Adolf Thiessen] vho had besn conpro=
o0 T U7 L mised by high-level association with the Fazi regime and feared
« 7 iy 7 ' that the Western allies would oall them to account, Such men

s Lot 7. thought that they would be safer with the Soviets; vhatever the

. , o /3 The Soviet office vhioh had its headquarters im Barlin-Cruonau and 4
" ;:-E."-' ‘-‘-'.". _. have contacted only the leading Germsn soleritiste who had remained '

‘. field, Not only did they fill sn existing gap in the Soviet re~

o .. - question: they sre awaiting certification as political refugees -
foe -+« .. in West Gurmany., This certification would de difficult to obtaim "
P w1fe- A they admitted (1) that they volunteered for work 1y the USSR = -
l_‘. ST and (2) that they wvolunteered to do nuslear research.] Sinee ' .- -

. .

R

¥
M

> 3.. It 1» of interest to note that several German groups, though thay - ' K "

: -% Were incorporated into the native Soviet nuclear research program,



i

i RS

. : . ‘4») - re oL
B R Wee L.,

c el .' svery lwa{labla aveénue of approaeh and vere complotoly -02! aﬁr_
" sufficlent in respect to isotope separation.® Although*co\xro _,‘,,..,«
had little informatiqn on the setiviiy of Cerman groups sutsids
S ol Sinop and Agudzerihe belisves they did stop short of the ="
_,.-' : roblem of construeting the atomlc bomb itself, which 4m the . .~
USSR was a Sovieb monopoly. Frox this perspectivc, the selection
: of German scientists by Lt. Genm. z.voxvagin uppeara to be loro -
*  than a mere coincidence. . R
K ) -“‘rf Tl Yy
b The Gonmn groups of speclalists that came to the USSR were wu‘-
.. -mented by PWa. Alihough most of these were mechanics and ;
: " laboratory technicians, thers were slso scientists ineludes:
1 8., men who had their doctorates or Dipl. Ing. degroos

5. A third category of scientists joined the Soviets, ia ldditio
. to the voluntesrs (or conscripts) end the FWs.TMax Steenbec
. had been arrested by the Soviets and, together with other load-
ingESiemengcompw officials, had been incarcerated im & éomp= :
. ', spzenis oentration camp inPoznan, Poland, whers[von Siemens [(fiva) diod
“ " and wheretteenbec klwas rapidly becoming a physical derelict.
TR ".The latter‘sent to his warders a technieu paper wvhioh somehow - —_ :
- came to the attention of high-levgl Soviét s entists, luding .~ ::
- Artaimovich (fnu), who recognizo{ teenbeck!s]ealiber. teenw; .-
. b:c’.?ns released from prison to join the nuclear research
© ~ institute in Sinop. :

-
Y

" &. The research institutes set up nttﬁinop and Agudzeri were u tbo

. beginning, at least, fully German ingtitutes. The of the + '~
-+ 7+ personnel was German, the directorship was German, and even the

. designation of the institutes was German. Thus;, the institute,

- 1in[SinopJat which source worked was called Obyekt A, after ite.

. 0 ir tor[Manfred vod'Ardenne.] Likewise,. tho institute -

: Agudzer alled Obyekt G, after the mmmuuon Gerte) -

f. Hertz' 8 [nama, RS HS iR

= -'a,

e T D B .. .
L O AN T Y PR LIL PPN - .

¢ 2+ In Agudzerl t.ho rouovinc Vere i.nveatigatod:

. Isotope separation by geseous ditt'\uion - by noinhold .
. Reichmana and Heins Barwich. - : e et - . ,

Isotope separstion by oountomurrout guooua mmten hy
A I Herts.

il

. -
’ v - N

. ’ h Sinop the f.ollwing vere inveatignted:

+. 1sotope’ geparation by olect.romagnetio soparauon - w . .
- Manfred von Ardenne. : T

A Iaotopo uparation by gaseous dlﬂ'nslu - w m«uu.
' ! A sotope aaparatio-s 3 :
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o the oontrol of the MVD Winth Directorate. Later this organizatiom

5 '+ and possibly also in the First Chief Directorats, vere 1t. Cem. .
" _ 81de of the wark of the German groups, the Ninth Directerate end

w3 Ecuiblv Prof. 1.F. hngoa S T
‘:'_' '._'.._ ‘.‘ e - ey N
WNCLASSIFIERL

L

1 . . e -l

.. The limitations on the German director's authority stommed either -
" from the peculiar nature of security regulations or from the .-
" direcior's ignorance of Soviat administrative procedures ia .-
.. operating the nuclear resecarch institute. In these aspects,
.7 the German directorts authority was 1limited, and & Soviet - .7
. administrator wes his coadjutor. I techniocal ér soientifie ::
.., matters the German director had unfettered oontrol except that -
- 7. assignments for research were issuei by the Soviets in Moseow... "
. . . el .

- Soviet research groups existed p&ranol to the German nuclear i

,; 'Tesearch groups. Source had 1ittle insight into these Soviet” .

. ;. groups, but he belisves that.they vere institutes opersted by - . .
L .. the USSR Aoademy of Selerices. Wiile the Soviet groups worked: !

- . 88 oompetitors to the Germans, there was no hostility between .

/. German and Soviet groups. Scurve identified the parallel o e )
... Groups for the folloving isotope separation projectes - . RN

" Method’ - Soviet - . & German : \
_ Gasecus Diffusiom ' | ‘Probably fsaak .-'} "”rotoi Adolf Thiesset [
o Konstantinovieh], .| °J Heins Barwioh :- ..o/ fiv.°
' ‘Kikoin e . ST e
Artsinovieh . .. mlrdnnno P
" Lange® (until 19487) )] Steenbeck L .t.
- I Kanenisv (fnu) {;;g;l' — D

The division by nationslity was not rig'id.‘. £ r example ] Steen- .
be pent p year and & half in 1946~1947 in Laboratory 2 with - %
. Artsimovichito assist the latter in his electromsgnetiu davelop="
=7 “mente o . ] Lo

o . % The competition betwesn the Soviet and German groups vas ons=
,*.% .- w#ided, for while the Soviets received the technical reports of

KR their German counterparts, the Germans received no reports from
. their Soviet counterparts and 1ittle or no information as to :

' their actual progress and aocomplisliments. H

- 10.. In the early days, the Goman nuclear reseaz;ch.groupe were under
vas superseded by the. First Chief Directorate [of the Cowrcil of - L.
- Ministers of the USSR/.  Leading officials in the Ninth Directorate, - - -
davenysgin and Maj. Gen. Zverevy {fnu). To supervise the technieal

.~ later the First Chief Directorate had a.mumder of solentifie _
"' Referenten (specialists);’ among thege .ver_e--ﬁ:siny Semanovisl/ . -

Yeralyance and [ileksg’ndr Ivanovicly” Fovikov, the latter being '
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I
. strative problems of German specialists were handled by{Col
R Jlikhail Mikhaylovich/ Xuznetsov, who dealt with the Germans dm
_. 77+ . wajters such as leave, salaries, working conditions, a:d the by

negotiation of employment contracts...

7 e

Soviet groups were subordindte. He does not believe that this '
was the MVD Ninth Directorats, which he thinks was organized

- because of the security problems involved in engaging foreign '

R
b Y

- Rinth Directorate.

v

Directing the research work of both the Nintl]\ Directorate (or

" reasarch institutes in the USSR &nd of the Soviet counte
" wves the Technical Council of the Council of Ministers of the
1 Tt was the Technlcal Council which perlodically or im ad heg

14" ments. Since Germans and Soviets were working' in parallel on

' . "the German version of e Soviet project and to decide which

|- decision was not always clearly in favor of one or the othwr

“111.l;] ecoupled. This happened with the electromagnstic method of isoto
“11]:l'. separation. Im 1949-195C the Technical Counoil found the sepa=.
173 rator of the Soviet Artsimovich to be on the whole superior,

that of Artsimovich. In source's épinion, the electromagnetie "
isotope separation work vhich continued past this date made use
" of the von Ardenne lon sources’ ¥

been satisfactorily completsd, it slso influenced the point st
which the Germans were to be withdrewn from & given project.

nuclear development only up to the labc:'atory model stage. For
renaons of security, they were to be renioved from contact with
any given project a3 soon as it enterec what the Soviets called

s+ - especially concerned vith centrifuge development, The adminik . ..

by(Coly ‘u:n.»
"Source did not know the top t=org¢ni=intion ‘to which the p&rﬂ.loi:‘{l.;

nationals on highly classified:projscts. This, he.said, would
explain why the MVD vas selected to ‘organize the supervisory

later the First Chief Directorate) controlling the German nuc"lof_l.r.,-',‘t\ .
s
b .sessions roviewed the work of the Germans or issued .new assig_z':-;‘:r iy
similax problems, it was also.the task of this body to evaluate .- i
‘|+}; solution was preferred. Thus, sometime in 1948, the Technlcal ’"ﬂ: 2
‘+ : Gouneil selected the Thiessen barrier for wmass production. The

‘national group, but the bstter parts of two projects could be S

while the lon source developed by von Ardenne was preferred to I

AL 0

Insofar as the Technical Council decidid when a German project N2|f157 : .u > )

- Originally it was planned that the Germiin groups wers to work om !¢} wuuy’
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the semitechnicel development stage. This plan, however, waamo ! ;0 " - - . T
A.»  toe cerefully observed; possibly the urguncy with which the Soviet PR SRR R
sought & solution of the atomis bomd prodlem was such as to Sver—. .juS% . RN
ride strict sccurity consideraticns. WhenZhiessen]found the - . .0 by
solution to tho problem of his laboratory model barrier, hs-was - ~-2ni . AL, ;' :
not withdrawn but instead sav the barrier through the semi- iR M, RS
technical stage and possibly evea through the production stage ' . :eut © *° 7 0%
ia Elektrostal. The sams spplied toonbeck.] When the Tatter . i .- 5, <7 e
negotiated vith Minister of Internal Affairs Beriya im 1949 for ... .-5.. .. . " -
a centrifuge that would carry “he enrichment of Uz35 from 50 ST ST
Sent %o 90 percent, the contraot f r agreed on'called'for - - * T VT ¢ mE
- Steenbeok to remain with the projert muitil the faotory ves bullt.® RO L
N : - o, 7"-;-'," - % ‘ i‘%&" % 53, A AT _.;'t-,“_;"‘i'. ;.,' o g-
ey !
d N - o 1
M o} H
N . L 3




1‘. Source is convinced that the Gomm atomio roseuch groupo in tho USSR
. constituted & very important part of the Soviet muclear research effort.
. Ne does not belisve that theirs was a peripherszl role, such as traising
... 8Soviet sclentists or preparing paper studies to vhich the Sovists might .
" eventually turn vhensver their own efferts had led to a eul~de-sag. For
this reason, he is convinced that the Germany operated with real figures .
. on concrete and immediate Soviet problems. For example, the external
" . @imensions of the barrier, the pressure ranges, and the corrosioa .
" .. propertiea given to[Thlesseplvy the Soviets were real ones, and so were .-
.. the magnitudec with vhich}mic)gaperated in his ‘calculations pertain-
;. ing to the gasecus diffusion cescsde. That the Germans were not vorking -
in & theoretical vacuum but were in ‘the midst of the aotual Soviet *
. problem beoomes eminsntly elear, ascording te e, from the circum= "
v. ~ ., stances surrounding the assigmont Btoex‘.be of the contrifuge -
: | *small factory" in 1949.4 [Steenbecklinew that the Soviets were villing
te pay any price im order t6 obtain weapons-grade material, and that
their gaseous diffusion plant was not producing Uj4s with an em-ichmnt
greater than 50 to 60 percent. He refused to negozgate with anyone

‘e

- but Beriys, for he wanted concessions (of & personal nature) which no LR
’. one im the USSR with hom the Germans. had dealt up to that time, i.s., e
i1 Lt. Gen. Zavenysgin or the nen' A -Technical Council, ecould give., -'-: . 'C:
. Berlya summoned Steenbeck and ‘agreed to his demands. This, socurce re- It
poated time and egain, was evidsnce that the Germans were vorking not Tk
. on a problem of secondary im fice but wvere in thg ;idst of the actual . .-‘,:.-."_‘,::_ I ,
o . Soviet atomis effort, and tha ,.fleading Gemns-' 1le., Thiessen, o RS ]

. Steenbeck, Herts, Barwich, and: Jknev at every stige

.+ . factor on the technical specifications,’ such as pressure ranges, _
. =+~ ' .ecorrosion properties, etc., they éould and most likely did operate.

0= vith such a factor in respect to production. Source is convinced that
.". one ¥llogram per day was mersly nominal, and that-this factor, at N
" least in the early period, was less rather than more than one k‘lloyn.

.. of the gume the exact nature of the Sov;l.ct. progran. There i» only cne + .. - ;73 =
TS5 . lmitation to this categorical statement. <A1l Germans were operating " R AP
7. with & specificetion for & yiéld of one kilogram of Uz mm per dv- N e A

ot Although the Soviets did not, 'and Sould not, operate v; e i, N

. ORGA : z

w
-
S

. .15« The first German group te arrive 1n[§inoﬂvu the one headed by[Ma.nrrod .‘-‘.:'-' .

"< . won Ardenne.] As early as May or June 1945 he had been invited by the °,

- ‘Soviets to the USSR for consultations, and once t.hero either was pot ' ."'- ,;.» Lo
.. . permitted to return or was inveiglod to remuin.ln.g. mon Ard had - ;:_‘- S

7.7 left behind im Germany his assistant[Frits Bernhird ho vas now in= ‘; sty
-~ . structed by&bn Ardennﬂto srepare the equipment el institute in R

:* . Berlin~lickterfelde for shipment to the USSR and to collect vhatever - W
.. - old hands he could find to work under von Ardenne in the USSR. Among ° . 5 .
Lt the Germar scientists that jolned}von Ardenm vere Bernhards, llorbert
’ &oibedmz, and Gorhar aeger:]

© 18. Later in 1945)Prof. Thiessen nrr:lvod with Mo which inoluded -
. IWerner*Wittatadt, Hans¥Bartel, and Ludwigf3i Thongh}ven lrdsnneJ
the idea of enrolling m ev arrivals on his own proJect and .

undez his -uperviaion,[?hioeaearoruod to -ubordimte hinsblt toivon_]“

E\rdonnoa

-------o--’ : e i
ot

4o Yo details, see page 25.




"2 99,7 In January 1946 S teoubecidarrived. (The yiolisaitudes of teenbec)_:)

: - " himsslf tolyon Ardenneyj Self-centered and avare of his own abllity, .

' 19. One more small German group, composed of biclogists and headed by

N, R The three main German groups inLino]abegan work around ud-19l.6 R

' The electromagnetic separation projoct otﬁon Ardenng]wu

o ..-. to be superior. Aroumd 1950,&01: Ardonmjand part of his stnff

‘. . - - source on a semitechnical scale. Aftervardsjvoa Ardennejengaged - :°;

. s N‘E was successful and earned him the enmity of}Werner Schuets

CO0010316 ;" "7, #ibt

",  from his Poznan prison con until he_finally reached(Ginoglvere

L ‘. not remembered by source.)]S eenbectn t00, refused to subordinate

" he snswered the questiOns of subordination with, *I sm .the phyaici.t
" of m two,' alluding to&on Ardenneg

; ‘18. . ﬂhﬂe Thiessen and Steonbecﬂwero villing t‘hat[!on Ardem\e:_l :
" earry the official title of director and handls the &dministrative -
side of tho institute, in sclentific matters they would brock mo ...

uwrrereme, accepting for, themselves the titles of -ubdiroctors

&lilhelm*uemﬁ had come to& 1noglwithIvon Ardenne’ . The
group of biologists specislized in nuclear radiation problems, and
. shortly afier Steenbeck'jarrivnl they were trangferred from[Sinop
*{ %0 Sunzul to join ancther ‘z‘éup ef Germans unde ﬂcolay Vlcd:l.n.ir
Tinoe_ s‘;ev-Resovskiy. v

i
'l'ho liaison between the lunth Directorate and the ins;:’ nstitute -
_&nd Obyek: G in nearbyJAgudaeri]vas maintained by Gen. /Aleksandr
Ivnnovic_)? Kochlavashvili.. As, in the early days, little equip-
- -, mont or supplies were avallable, Gen. ‘Kochlavashvill took porscnal
v and very active part in the procurement of these. While in the
." early years it was difficult to obtain supplies, it was, nevertheless,.
" . astounding that the Soviets wers able to procure as mch ag they did
.. 4m the face of the genoralidestruction of the Soviet econcuy. 'l'hu
- was additional evidence of the significance attached by the Soviets
to tho vork of the German nuclear research 1nst1tut.eas ‘
Hhilo tho institute was being set up, the rirst assignrents were
being issued. In no case, however, wes s specifie project forced
' upom-a German group. Onoe Beriya had pointed the way to atomie
_research, each group leader more or less suggested te the Soviets .
- which isotope separation method hé thought he wanted to investigate. .. :
_{ That few Germans chose the same method does not mean that the Sovietl_
» .. directed the division, but simply that a German scientist preferred =,'
- %0 investigate & method not yet salected nthor than to onter 1nto
I empetition vith another German scientist. - .

*

om the following projectes
i s. | Yon Ardennel-_ Flectrcmagnetic Separation Method

completed in 1949. The Technical Council opted in favor of. .
-Artsimovich's separator but found Ron Ardenm'aion souree ’

went to Elekirosila for one and ore-half years te build the loa

1n electron microscopy. Im this connection he attempted to re= ..

._assemble the electron mlcroseope which had been dismantled im - -

. ISiemen and shipped tolSinops] For & long time he vas unsuccess=:
ful, because he was unable to prooure the missing spare parts.
35t11 later,{von Ardenngiconstructied & mass pectrogreph ubﬁ

-~ the Gorman mass spectroscopy specialist gudseriﬂ -

------c---' \ AN oL . ‘- : L '_." .
‘“‘h 6. Wilheln Menke is a STIB source. SN S e e ) . -
f llomer Scbuetu is REG=314. . —TT . TIUT .
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R .-,._ bdased on original vork of t.boﬂ‘ essen group i 31noﬂor vas "

' L ; .7 ‘mental findings obtained elsevhers by a Soviet group werk

"In eon:neetion vith gaseous dil'fusion hotopo separntion we .,
encounter the exception to the ruls stated ‘earlier as to ;
_"no competition among the Germans in the USSR," forﬁbinbold
Reichmenﬂ(diod in 1948) working injJAgudserilevidently had
© chosen this as his topic. _Thiessen's barricr was
Lo coupleted sometime around 1949.8 1In the opinion of source, .
.. the gaseous diffusion method, .apocial]y&'hiesaen barrier,; :
- was the first of the various lsotope separation methods ia =y
',,—. the USSR which yielded satisfactory results. From the Smyth ..
.. Report 1t was known that this was also the method which was -
.. used in the US; the Soviets, wvho had previcusly regarded the
""" isotope separation race as an open one, decided henceforth .‘
.. to put all available resources into the gaseous diffusion y
‘. method., Disregarding security principles, they permitted the
;; Germans to continue with the project past the laborato -uodd
. stage. After 1949,@10339:35!&3 frequently -absent from nopj
in and probably supervised the imtroduction of the_ b o inte~:- -
. mass production. Sometime in 1950, the&iesao group Im .-
Sinoﬁjbegan experimenting on corroeion’ passivation. -
hese experiments wers, in source's opinion, ecnnected witl
:_,\ corrosion problems enccintsréd in the Sovieta' gaseous '
%¢1z. @iffusion cascade in Kefirstadt [Nerkh-Neyvinskiy, W 57-15, _','
.7 B 60~15/. For this purpose thay were supplied with *a jump .~ . *’
*." a3 used in the cascade....the pump came from the cascade.” ',;'-
- Without being able to recall ary technicsl details, source
kn that the final corrosion experiment of] zxehl and Helmud
[ﬂepp vas successful. This experiment, sccording to oourco, :
.t. - "showed "that the cascade could now operate.® Source does :
-2~ not know, houever, whether this auccessful experiment was

: . 8imply a check performed by theThiessen on experi- ..

on ths problem of corrosion. . oureo learned from]Thiessen s~
much sbout the latter’s work,]although during the very brief
- interrogation he was unable to Tecall any detall:d specifie -
cations, ] Barwich cellaborated very ¢loeely wi Th:leuen,ﬂ
and very early and for a long time occupied self with L™
oalculations for a gaseous diffusion cascade. FSource had =~
only hearsay information about these calculations, bBut he
believes that he heard fromBarvich or Tlhiessen Jthat the
Soviet cascade operated with's prou\n'o betweo to twe
4 rillimeters of meroury. . T

8, According %o source, the decision was nado by the Techniecal Couneu‘
=’ 4m 1949 "plus or minus one yeir." ‘Froa Zishl's Report Ne. EC-1758 *
-« 4% i3 evident that the Thiessen darrier was introduced into hvod\
.. 12, Elekirostal in mid-1948, vhich weans that the Toohniul :

- ounoil'a daciaion cane oarner than mid-1948, . < -
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',-rh. manner in vhic u.nbecﬂsoin.a the Zovtets has. beon, dlscussed
. earlier. The theoretical paper which he prepared in priaod for’ thoe
. purposs of effecting his release dealt with a Hirbel;ob%- (vhirling ~
N a - tubs), & rotating gas discharge. When he began work in)Sinop how-
.. aver, he did not take up this project which evidently Nad it
- competitive chance s an isotope separation method. Many yom .
A 1ater thin method wag made a topie for a Kandidat nauk dissertatiom .
Ve ne 'S teenbeck’ 3 Joest but unidentified Soviet assis
: The St.een zroup was formed during June 1946, vheu lfa wlmipd
had been oiftodfronSovhiNompa L 2 ;

R . N - . . .l .

.07 Q-----—- - e ‘e _' .8 -
.

S

T 10,

nickname Jrisfauge used bty the Gernans because ol' tbo Sovht" thiok 4

Source could not recnu the Soviet's name and referred to him th. [
eye glaases. ]

[
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. Ferdinand®afka, vho 1eft in 1949 or 1950 |
(&) “ The German group was sugnented by unidentified Gerzan Pis, moet -
= i1 of vhom were replaced by Soviets during 1948, .. . : :

: w- The Soviet element of the Steenbeck group was w'lgimny uryl
. small. When Germans were Yemoved, the Soviet element vas in-

;. eressed, and by 1950 the Steenbeck r—up mumbered about 40 r

:Soviets. Of these, scurce identified ths following ,eion'u'atu

Androyev (fm)y - 7 iiiiase s il 3
[Shaley Savoviol/ Burdisshivilyy .
3¢ Goglohayshvild (fuu)yes riv v
. ?.'Mgoryu (fou),

Rrvalides (fon)y -

-~ »

wizdre

T e e
Morinzon {fnu); ST
.t . [ Lot ..,".'\. Ye
Iriefeuge; ; S
plur. one or two unidentified mathematicians. .

1

R

Aios QRGANIZATION APTER 1950 .
‘- .23s.. Source oould add no additional information to the novw familiar pieeur...'-?, W
- pai.fi of how in 1950 the institutes in Sinop and Agudzeri vere combined under Ca
iqeas ¥4 the directorship of /¥ladimir Vasilyevich/ Migulin, and how graduslly ...

- - the Soviets assumed even grester ocontrol over the institutes. Source,
;¢ hovever, vas able to confirm that the ocomdined institutes were hence- ~.
.1 ]+ forth known under the title *NII-5."16 .Even though the Steembeck group '}
. - -} + - trapsferred from Sinop to Leningrad in September 1951 and January 1952, I

N . for purposes of administration the group oontimued to correspond for: - "

s some time with Migulin, and whenever referonce was made in Leningred .

RETIO te the institutes near Sukhumi, the term NII-5 wvag used.: - -- -

20 7] 16 The designation NII-5 fiauchno-tssledovatelskly institut-S =
i Soientifie Research Institute No.

:_'- o ia Repore Nos, BG-1685, :
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'I'ho first projact. vhichJSteenbeck Jsslected ‘and worked on in ;
* was an isotops separatiol meth ' a countercurrent diffus N
s % "‘type vhich he referred to as the Troepfchen Methode (droplet i~ '.5
" prdy 't method)e A thin vertical; 1iquid stream eaters a rs & tube im which
Y ‘j iy 4t breaks up into drops. These drops evaporaté and the heavy "~
ey e . and light fractions of the fluid evaporate at different rates. ‘' -

. ¢~d+ .. The model gases which were used -or this method were either @ ',

RO :_,I—, chlorine or a bromine ecompound. YDr. Becker the Soviet . : ., . -
Eteenbeek to work out ;.- U ax

. +. " sssistant Andreyeyjvere assigned
. this methed. By ond of 1948 Becker ves {ranaferred svay.
: from[Sinop,) but the project cont: d became more and
.+'. . = personal domaln of ndreyoﬂ In fact, by 1948 toon E
. ga ‘a-ordered to leave the project completely in the hands o
) —x-who then continued on this work in Sinop}mtn 1949-1950, when
. oa ni-he, together with his equipment, w trtnsforred to saun~. . "

Shaohon b

‘e

Hiadiaws .

®
£,
L

-

L T

Vonp .
MR- . . . e

',,,m-,- identiriod installation n:..nmgna. NP _;__;.‘..«, .
: Y

s-.That ths Soviets mads this Troepfchen ethod for isoto G
... .7 separation a Soviet monopoly does not, Jin source's view, an: Saday
- any serious Soviet interest in this met od, not even
" potential, Instead, this move involved a bit of local R
- patriotisn cou th an inferiority complex, from whick
‘Y L iy the Sovlets in inop are supposed to have suffered at this.
3. . 'time. A1l constructive work was being done by the Gormm,’,
: -—,..~ ..-and Gen. Xochlavashvili thought that here perhaps was one ;
"o.. * project of which it might be said that a Soviet had per= |
formed the vork. Source is convinced that.evon at the tino

LA - of Andreyev's transfer to Leningrad in 1950, he had not as::
e N e yet produced any positive experimental results ut was .- a
R '. . -artificially "held just above yater® apd, furthermors, that as .
IR - longumnotthoc-nberofndrqw orkoathumthodn
i " ;. vu.‘l.mu- munstouvthi . ...~-;;:--...g-1,,‘

: s < To i v - D S .nv

atey ."U"l ™

preeEres
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e :Radiation Enrichment Measurement Method

< 26, )Dr. Tratiner{En iz ybogen in nid-1946 to develop a method for -

"..: : weasuring the enrichment obtainad by{Andreyev and Dr. Becker with e
.+ +:r..the Troepfchen Methode. The prinsiple applied was Neutronenbestrahlung

- '. (sctivation analysisj. Both the normal and enriched material were
- irradiated with a strong neutron sources and becamo radioactive; .-
F.-. " fus the difference ir the degree of radiosctivity acquired by the -
- i+ ' isotopes vas a measure of their enrichment. The work was success~ -°
L .'-...;,-: fully oompleted in 1949, and a calidbrated apparatus built om this
*-1+ ' princlple was used by ndroyeﬂho‘nooforth in hie work. T

prea continued to work on the process until 1948 vhenm ..,

— *41 the finishing touches wers put om it by the Soviet .7
* '* Grigoryan. Though this method can be used for enrichment measure= -
' ‘ment of the kind of model gases used by Andreyey] 1% is likely that -
“. . the meter was not mass produced and recelved no spplicatioa outside -
- the institute quhwp. ‘- o

‘ O T Contrifuce Enrichme agyremy t .
<.+ 2847 At the same tims that P Or. Trattner] bogan to vark om the
;7> 7 above project, )Dr. DameIFOOT By another enrichment measuring :
000 . method using the densify centrifuge. The principle applied was as
. followss The pressure rise of a liquid in & centrifuge vas utilized -

: : to compare the comparative enrichment of droplets or partioles. De-
*.«. - pending on their density, these drcplets or particles would come %o '*
g an equilibrium at definite (given) radius inside the centrifuge. -~
.. Before reaching succegaful completion, this _ldevelo t was dropped
Y im 1949 vhenrgr. Dameblu_ transferred a{Sinop.} - . :

-~

DR
.

VT
O

— : tesnbeck! snsulantship w Artsimovie

29 [iteenbecahad been in inopJJust long enough to introduce these
. opics vhen, in tha deginning of 1947 he was transferred te
* Laboratory 2 in Moscowe There he vorked for one to one and cne~ .
e, half years as consultant tojArtsimovich.] The latter knew of :
RESE IR A Steenbsck's:reputation as & Vorld-renovhed specialist in the field
vrt- - - TofJgas dischargesgjand thought Steenbeck might aid him in his -
STt electromagnetie 1sotope-separation project. Though Steenbeck told ' '
TN . soures of 'his work with Artsimovich, source was unable to re= |
e T eall at the time of the interview any details except that Steen= '
R beck's contribution to the Artsimovich electromagnetie separator ..
3.0 wag s net or cage to be inserted in the peth of the ions, 80 as to
R eoncentrate the ion beam. Source never met Artsimovich por Ms -
et Soviey assistants, but from Steenbeck he kmows that Artsimovieh
ol - " wes a physiolst of great stature, vhcm even the self-asawred

. ‘e o
LI VRN
L Cew 8.
ol Tw s
I
..
gt

o, . Steenbeck accepted as his superiore. Source also recalls that .
et ... I Arteimoviod, socording to Steenbeck, vas & msn vith vhom 1% wvas .

LA . vy




oy

L possiblo to debate sensidly on political topics. Steenbeck re= ..
.%.turned to Sinop in the first half of 1948. Artaimovich continue&
with his electromagnetis isotope-sepuration work and, as has been
... mentioned earlier, the Technical Council selected his -epurator
nalt ;in -the competition with the von Ardenns lpparutu.- comotiu in

v 1950, plua or minus one year. ) .

EVEI.O .

'...'_...' 4
SIN s ;e{..i' N ‘

7 e turned to centrifuge
. dove opment.. TY exper Fon s, source recalls, began -

" before official authority for the project had been recoivad from :
- the Ninth Directorate in Moscow. imprimatur cams ia l'ebruary N
1947.. It must be noted that « eontrlrugo for isotope separation * ..
_ »».-had been Steenbock's idds fixq ever since he came-to Sinop.  Even ~
! ‘: . .,-' before he came to Sinop, he seems to have suggested to the Soviet -
e . Y. 8 centrifuge with extremely long rotors, anywhere from five to -

Tal ¢k4en meters, but evidently the Soviets had little faith in the .

: ‘centrifuge, and Steenbeck himself could mot quite decide wvhether
to do centrifuge research or to concentrate on the Troepfchey -
- Methode; at any rete, he did not start work on the project be-
.foro depnrt:lng for “Moscow. - to ald Artsimovich. - Rl

) .alh

-
Ml

- 31 l'ho reason for the Soviet reluctance may have’ been th-t their om -’

! ..;centrifuge research program conducted by the German expatriate ;‘.

- Lange uas not success‘ul. Source lmew that Lange had been vorking

o.-OR centrifuges with loig rotors for about ten years, and his projoot

vas called off scuetime im 1948 or 1949, Source did not know'de-

tai].s of the Lansa apparatus but had the impressiom that Lango nnod
3 jong rotor vu.th a device of some kind inside the Totor. :

Al

,l

'_
P

32. Evidently. the Soviets, though akopucal, relented and pernitted th.
) S teenbeck group this side-line activity on centrifuges only as a
concession to Steenbeck while he worked on Artsimo h's j t

,.vor 4 wochan
possible to get long tubea to spin at a reasonably high spéed. *

..I%t vas hoped that once this experimental proof was given, the
Sovieta would take the centrifuge seriously and not just tolerate
it as en ecoex%g.xri%é on at d'Stee'mbeck. By the end of 1947,

T A TR TR possible t "~."“. 8t high epeed. ‘He
had taken a tube of%mlengmvithadimetorotssmmdhu :
operated it at oircum.t’erenual epeoda ot atout 300 noter- por second,
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: 3&.\' At about the same’ time RIS s e

i ., .. which gave the impetus for Soviet interest X

. Tesources in terms of manpower.- which the!Soviets had earlier wi

777" held or only grudgingly given to the centrifuge project, Stsenbeck .

', returned from Moscow, having been resssigned to Agudzerd. It is
.+ tempting to assign s cauaal relationship between Soviet recognition o
S+ .7, of the centrifuge’s possibilities and the release of Steenbeck to

:.. , ooncentrate on this work. Source 2 eliONSYEr, that Steenbeok

A . < 3 i L o .
There 18 no dou

: ".. peried. _—
." 35, When Steenbeck returned te Sincp, the Iroepfchey Methode was
2, 8bruptly taken out of lis hands and turned over to Andrcyev. Lt
5o, Steenbeck was furious, as at this time he still did not have full - -
-y ;eonfidence in the centrifuge and would have liked to keep the two -
".“methods. This vould have given him the opportunity to twrn from
_one method to the other, should one of the methods pProve impossidle.
. -.q..of solution. As time went on and the. centrifuge process made -
"+ . rapid strides, Steenbeck, of course, was glad that he did not need e
.. o oconcern himself with the Ircepfchen Methodg. -

7,36 Source did not Inow speeifically vhat Soviet office suthorized

PUEF

.. -the Steenbeck group to concentrate on the centrifuge. He can~ i S
. pot recall that a special Soviet commission visited Sinop in this "=~
“'e .1 CcONNEction. Zavenyagin and Zversv were in Sinop repeatedly during -

i, the early years, Mut source doubts whether their visits were spe~
4. 0ifically reolated to the centrifuge project. Source did know. o

;. from discussion with Steenbeck, hovever, that Zavenyagin at a .

"7 relatively early date becsme the Soviet patron of Steenbeck's
: centrifuge project and fought for it sgainat considerable )
"3 :ropposition in high circles. ' Source had no details to support- '
. 7' this assertion except for a remasrk made ky Zavenyagin st a muok

..-later visit to the effeot, "I was alvays convinced that some- . .°

thing could be done with the centrifuge.” In the final analysis, -.
the Soviets probably fel’ that the centrifuge was a gap in their )
.. 1sotope meparation prdiram which could now be filled. R

Isotope Separation by Centrifuge

37 It was only of scadenic interest %o know that it was possible %o
spia rotors. The Sovieta were not so much concerned vhather a
rotor could be spun; they wanted separation results. Thus, vhes
Steenbeck returned from Moscow, he. vised the deslicn and

AT ) RS BTy

RPN
-

-t
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prodact. n 1959 vas as’ followms” i, | | o
"~ 8. Theoretical work perforned Yy.Steenbeck vith mathematisal i
assistance froa Dr, Melchio_!f until 1949-1950. i -

e Awdliary oqxﬁpmont by Scheffel. -

. 8oviets Joined these groupa in ever Mreuing mmbers. W lnst
.be noted that Steehbeck's theocretical vork did ng
pormally precsde the experimental work &
ths experimsntal findings vere alead
pvations followed. -

The separstion centrifuge vhich vas built at this time had a shars
rotor vhich was fabricated from Duralumin .. and cousisted of two
‘eoncentrie tubes. The over-all diameter of the tubuler systen was |
.60 ma. The gap between the tubes was approximately 6 mm. The overs
all length was 30 to 40 cm. The operating speed was ngo_mL
per second, which corresponds to a peripheral spesd of 200 meters
per second. The rotor operated in a high vacuum. A sketoh . '
T conmmgo appem on page 20. . RROVE R

¥
”v,,'rhe countercurrent flow which took: phco between tho walls of the
. 6ylinders vas produced by a temperature gradient provided by two
spiral water-tube systems (one for hot, one for ¢old) wound about

“the housing. A4 the beginning of the expsriment, the unit vas :
£111led with U?ﬁ At the end of the experiment, the upper receptasle::

vas cooled with 1iquid air and the enriched!material was trmportod
_ from the top by a system of tubing which is not depicted. Finally ‘.
the tubing below the receptascle was c¢lamped off, and the mopuolo '.. \
- ¥as sent %o the measuring laberatory for mlnu. .

The reason for the experiments with this oomontrivhxbo rotor wvas
- that at this point Steenbeck's theory had not progressed %o a-
. point at which he vas able to predict the performance of a tube S
-without a concentrio cylinder on the inside. He was 3till assumning
" & flow between infinitely long planes rather: than between eylinders..:
. From the very beginning, the material used for. the centrifuge vas :
Duralumin, which wvas found to be satisfaotorily corrcsioa stable
. idn respect to UF,. Passivation studies vere not made by the
- Steenbeck group, as it was felt that, coantrary to the gasems
" diffusion method, ocorrosiod was & relatively miror ea im
- centrifuges, espeoislly as the UFg used in the apparatus wes
.. eonfined inside tha rotor and did mot ocome in coatraot with the -
bearing. Another reason for uazng Duralunia vu thn thv \untod
L) bnild as. thth as posaibles. v "".‘-' .
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Tet 4 sometimes 1% did not,and 1t was not possible to establish any
_'.:7. regular or predictablo behavior. The percentage which was oc-

" ¢ Durlng this period of "sometimes yes and sometimes no,*® the Soviets -
" fuge and began to put pressure on Steenbeck. Ko one in the USSR ...

e I with the centrifuge. Even I.ango, 1n sourco'o opinion, had .
" V.. | ' separated model gases. . .'.':]; :f
' " 42, After about six months, in summer 1948, Steenbeck suddanly diso

. . .~ covered a fundamental error: a temperature difference axisted:

- f- » - _beween the exterior and the interior tube; the exterior tube
- .7 - ywas warmer. This temperature difference gave rise to a nix;lngi

..., of the material which had already been separated inside ‘the
.» r+contrifupe. The error was corrected by moking the inner tube by
‘:. wvarmor than the outside tube, and soparation rosults were them-
' obtalned which corresponded to the expected enrichment. Above
. all, the centrifuge separated each time. The enrichment was .
‘measured by means of the alpha counter designed by Dr. Werner. -5
Hartmenn and the mass spectrometer developed Yy Dr. Schuetie,”
both of Agudzeri., The bast enrichment obtained was about six -~
.8°% .. i percent, wherein this figure is defined ast¢ =1 (separation faotos .

« . wminus one), expressed in percentage, and is the differeace be=, - .
4.7 v tween the isotopie ratio of the heavy end snd the light end. l-, )

# ., houever, the quantity of the fraction enriched in the light .
+s -4  .isotope was very small as céompared to the heavy gas in these ..
", early experiments, it was sssumed for the sake of siupll!‘icetiom
., . that the gas fed 1nto the machine had the same. concentra.tlon s
RO the depleted fraction. : .

teudel)! eparation-Tes tr

L % A Ono result of the Sovieta' pressure on Steenbeck to produce pre—.
B dictable separation results was that Dr. Steudel, too, was givon

*7. .+ .7 The mechanical parts for ths apparatus were supplied by source :
and the electrical parts by Steudel, vho also carried cut the - .
vt separation experiments by himself. 'tho apparatus vas of a nha:t-

T ey tube type. "The novel feature introduced by Steudel was a mage .
v netically suspended cuntrifuge, wherein the suspension was ..~
regulated by means of a pbot.oolectr:lc ¢ell. The entire centrie’

vas a single hollow tube. Steudel required nine months. for: this

N

rp——— s e ot s e o
»

T
H .. Coth
. »
Vel "_J"L'I.- Work ‘en ‘the firnt separation appu-at\w lasted about one yeu‘ \mtil' 2 ,;
. . 1949. For the first six months, the experimental results vere w2 5
7 i, satisfactory. Sometimes the machine soparated UP, isotopes and ~.%7 Gt

.. casionally obtained was just barely high enough to be measurable. - .
. still doudbled that it was possible to separate UFg with a centri=-: ‘i
7= had yet been able to show that it vas possidle to separate UF;’ '~‘ _

v . . the assignment to build another centrifuge for separation tests. -: )

fuge cystem was encloeed & glass oonudmro . . .,'_v'

davolapmen‘ vhich, source oomantod, "uu a very long tin AN

L S AR

4i. The Totor used by Stoudel was not made or oonoentrio “tubes !:ut ’ :;:-" i

PR

-
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LS A rough memory skotoh of the st\eudel eont.rﬂ'ugo appears on yago 23.
- The fonwirg pointo on the draving ohould be notodl ’

e
» . -
-t .

l’ho rotor system was onolouod in an omuated glass tub
* The over—-all dimensions of the apparatus were alike,
. possidly somevhat smaller thea, _tho dimonsionn ¢1nn for
% the oentrirugo on page zs. ‘
ki

.

" Source vas unable to recall’ uhother thia bearing vas ctﬂl ‘.- e
" of the type in vhish the spiral was sigidly attached toa o
" sire or was of the type in vhich the. upiral llightly ;
praasod against the wire. -

A plano vire passsd through the sntire length of the

centrifuge. Along this wire wers cttaohed dampon ‘o .
y.\-armnt cscillation.

j - 'l'hero vas no mechanical contact bewean the rotor and thp
.::-‘extraction mechanism or the feed~in. Liquid-air cold
. fingers led into the top-of the tssembly near the point
et vhioh the gas emerged from the row. "The light UF
fraotion vas immediately condsnsed at the onld perts.
5 similar system for the extractiom of the heavy isotope .
-fraction was probably provided at the bottom of the
apparatus. The enrichment cbtained with the Stoudol
centrifuge was about six percent.

‘e, Drive

" A larger motor vas located near the top and outside Uk R "
hauaing of the assembly nml drove the rom.

- The rotor wvas & honov tube vith dimonsions similar to thoe.
* given for the centrifuge on page 25 below . but probably a
. it smaller. The oiroumfcronud -pood vas lbcut 200 uurl
.per secand. ~

W
m rotor vaa uupported tv thu con.
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g _The Point-Bearing Centrifuge

i L&- As source recalled, the time around the beginning of 1949 vus a
. very oritioal one !‘or Stesnback. Steenbeck had shcwn that ha

' ‘oould apin rotors and that he could separate uranium isotopes,

.- but the Soviets still doubted that results could be obtained uhi.oh I
vould make the centrifuge oompetitive with other isotope siparation

methods, At this time the Soviet position was, "Either ycu can '
show us something reasonable, or we will shut the book on the -
centrifuge.® Thgqy did not, however, set up any technical specifi-
- " oations in terms of separation fector or power consumption. This
.7, - . was the time vhen Steudel was still zasenbling his machine, snd "
RS source, since mid-19/8, vas making mechanical tosts with leng rotorl'

h o SRR :" * ‘?g*}
iy , oantru'uge in compeution with toeu
i of a single hollow cylinder and ren on 8 need

. REMOYY s centrifuge sppears on p . .
!'ollovine pointa should be notod a8 perunent to thio akoboh.

& hollow tube, 300 wm-in length end 58 mm in diameter, vith
v+ 7 @ wall thickness of D) mm, operating at & oirounfmnun
bt _speed of 1100 cpe. . , .

-*-\., Zoinj Bearing Bottom ’ L

. m,. bearing was similar te the bearing used im the hw
centrifuges desoriad om pege 8.

e Drivg A b
, A large asynchronous motor vas attached samevhere slong

) the length of the rotor. 3Source believes it was loclm
7 . 1nside the housing but vas not certaia. .

4 Top Bearing

- This wes & spring bearing with damper einiler to tlnt uaod in' o
. . the long-tubo contrimgo desoribed on pceo B’ . L

o . “ . : . RN '_
ST " ®e  Jeed : \ . Lo Ty

DR Top-end feed directly into hollow axte-of rotor. ' ‘

'L fo  Extractiog : T =~

o .+ The extraction was performed dy means of condensation dirootly
Lt . "+ . along the top of the rotor into which resched a liquid-air cold"
- "t . * Cfinger. After the experiment was complsted, the cold fingers vere : ¢
v, . ...+ vTemoved and submerged in vater, in which the UFg dissolved and was -y
vl "7, - then prepared for snalysis. .The eurichment obuinod vith tb.i.- LA

T oentrimga vas about eight percont. : .
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" the centrifuge. The circumstances im the Soviet atoxio program at

" must, at this point, be encountering extremely high wastage. Never '

i e

'. and that the thecretical work of Barwich was actually related te
‘.- the Soviet cascade then being built, he told Beriya that the .
" gaseous diffusion method as used by the Soviets would not be

- Ardenno's vark, he was sure that the \oont.rifugc was superior to

- qumvo
-, ooncessions of a personal nature and realized that Beriya alone
. 09tensidly went over the head of Zavenyagin in connection with

./~ 3%+ It should be noted that Steenbeck's proposal to Berm vag

*, gaseous diffusion cascade in Kefirstadts On the beslse of his®

acto sntri [

legotiations with Beriya . ’

S
caloulationa on ) ong ro ora wnvero omploted at about this tim
convinced Steenbeck of the feasibllity of using centrifuges as &
, moans for urenium~isotope separation and of its competitive status
" yis-a-vis gaseous diffusion. He thought that the time was now ripe
€0 push this matter with the Soviets. He, therefore, drafted a
‘report which he addressed directly to L. P. Bariya. He warned
. Beriya that it vould be indefensible to disregerd the potential of

~ this time vere favcrable for Steenbeck. From Thiessen and Barwioh -
he knew that the cuscade built om the basis of the Thiessen barrier .

doubting that the Thiessen barrier waa the one used by the SMot..!»-I

capables of ylelding any \Sq?pona-gndo ntorhl because of ex-
oessive dorrosion lossess '

Steenbeck proposed to build a centrifuge topping plant for the -
© diffusion cascade. He further pointed out to Beriya that, on the :
basis of his work with Artsimovich and familiarity with von T

“the oloatromagnetie mothod as an agent to bring the medium en-
Y riched Uz” produced by the diffusiom casacade up to weapons-grade

Steenbeck had turned directly to Beriys because he wanted to have

oould meke these. He gambled that the Soviet predicament with
the diffusion cascade vas such as to make them ready for any con~ - ..
o6essions in order to get a satisfactory solution. While Steaenbeck o~

thil topping plant proposl.l, he did not, hovevor, go against the

pade in the sumer 0£.1949. It vas not until Fovember 1949
. that leading Germans wers shown, for the first time, the

e knowledge of-Thiessonle- and Barvich's work, Steenbeck confi= - - .-
£77i " dently stated that the Soviet diffusiom cascade would not .
- yield sufficlently high enrichment. He was oonvinced thag °
this wvork of the Germans ronootod t.hc .taha of t?u utln .
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... wishes of Zavenyagin. The report, although addressed to Beriya, went -

... through the regular channels via the Ninth Directorate, or the First .
-~ " Chief Directorate. GZavenyagin, from the beginning the patron of the -
%~ eentrifuge development, deemed Steendeck's proposal sufficiently  .:
.. important to forward the matter to Bariya. It was Gen. Kochlavash=
%" "+i14, the government plenipotentiary in Sinop, and evidently a

e h ;i.oso friend of Berlya, who advised Steenbeck to turnm directly teo .
- . ri,y‘o i . s

-

~52s  Steenbeck was summoned to Moscow and, after'a two months waiting . . *,
.. period, was sumioned to Beriya in the Kremlin. This meeting took
» " place towards the end of July or the beginning of August 1949.
. Though source was told of the meeting, he had forgotten many de—
v T- ni~% ¢ talls; thus, he did not recall who was presentiexcept for Gen.
T e Kochlavashvili. He stated that Af Generals Zavenyagin and Zverevw
Lo ) were present at the meeting, they were “very small fish® in this
.,assenbly of MVD notables. There were no discussions of technical
... -problems; it was glear that decisions relating to the centrifuge
=, had long ago been made bty the Soviets and that Steenbeck was callsd " .
5. " only to get the decisions of the Soviets and to present his personal - .-
.+<n  denmands. In this connection Steenbeck had been suthorized by his
Lt LAt prinoiple German assistants to negotiate on their behalf. Steenbeok .-
VeV, v offored to build for Beriya a five-stage cascade of centrifuges ° -
... With rotors of approximately five meters' length to enrich the Uz3s , °
s material from 50 percent to 90 percent. This project the GCermans
" ¢alled the "small factory.® Source did not recall the planned
X concaentration of the waste from this topping plant, but said it A
.. Would be fed back into the gaseous~diffusion plant at the appropriate - i
+  point. The Soviets did not sel & time 1imit or any other specifie. .
B v.. catlons, It is evident, according to source, that whi}e the LR
.. a. Kefirstadt cascade was not producing 90 perceat Us35,2% this does - °
‘" pot imply that they obtained even 50 percent enriChhent. It may - .

" well have been 60 percent or 70 percent, but in that case the = ..

“li .\ v, i Soviets would have reduced the mumber of stages of the centrifuge

; ’" . ‘.":’t-oppi.ng plant. . Co o .
'-_',.' % .. 52° In return, Steenbeck wantsd to have a concrete coumitment oa his own = i
~¥eft0+ " and his assistants’return to Garmany. Specifically he wvanted to ...

A have his daughter returned to Germany to attend schoole Further= .

©71+7) 0 more, he wanted a definite date for the return of the remainder - . -~

) .of his family, and he wanted contracts which clearly satipulated .
*.v the duration of his essistants' aervice in the USSR.

- 18. . Early, sourcs had stated 96 percent as final enrichment,but later ™
vty . ;- thought that in 1949 the Soviets still spoke ia terus of 90 pere .
"~ .c: . -oent and that 96 percent was s figuré that came im oqniunotioa @
".'5.[ “th. hw 'o.rk. . . - . : - . tr 5l ’ -

R
. sorptaro ot
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" 83. Berh/a sgreed on all pointo l.nd, to Steenbeck'’s aurpr:lao, o!‘forod
2 " to return his wife and the rest of hio family at tho sanc time
. that his daughter Yeft for cormaxw 1

.~-..were put at his diaposal. The best measure of this can be
*-“ cbtained in terms of the men hours made available and the
. total monetary cost of the projects Whereas earlier Steenbeok -
" received workshop time at the Sinop institute only grudgingly .
"(sbout 500 hours per month), after the Beriys meeting he was
" given 3,000 hours per month of workshop time and actually used .
... 88 puch as 5,000 hours per month. Also in the period up to
Steptember 1951, 7,000,000 rubles in all were expended om the
" ecentrifuge group It is true that Steenbeek loat all German

. . assistanis R : S but as mentioned
3y 7% .77 earlier these were rep aced ts... group ves
ey T crganiied as follows: ‘ T P P

", . Steenbeck with tvo .
] smot mthmtieim

L Sta.rtimwith tubes or603-, thq-ovedto%ea, 1.50 w, and
* finally three-meter rotors. This was the maximm length with
,=.r Which separation tests were carried out by the Steenbeck poup

. u connection with this project.

De,s_qri_ntion _{_&hg_la_ng-notor CQntgmgg ‘ -

RIS 56~ Thers is, in the opinion of source, a basic difference ia the
SR . : philosophy of design of long-tube centrifugss as opposed to :
o . short~tube ones. The long-tubes must go through a number of ‘'

TR .+ oritical speeds in coming up W their operating frequeacy, while -

... ., ‘the shory tubes go through no critical speeds. For this resson, -

“.- 777" & long rotor cannot be fabricated from cne tube but must be made

S0 7 Tl of interconnected short pleces separated by elastie joints. The .

TR ** < use of these elastia Joints keeps the critical speeds low and :
% ;- peraits the rotor to be succesafully accelerated through thea.

. 19.. The act:
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v 8% A rough memory skesteh of the Iong-tubo centrifuge is given on mo ,”.
“! " The length of the long rotor was 300 centimeters and its dlamoter -

. vas 58 millimeters. The rotor was driven by a synchronous rotating
slectromagnetis field vhioh acted on a ltoel impeller.

“T 58 “The rotor itself vas made of -Duralumin, m rot.or rested on &
2357 peedle bearing, similar to that developed by Beams, which operated .
B entirely withia the haxd vaouum. The boarin( vill be described
“tin..-i oo page 40, Polnt 3. -, '

e 59 .The rotor itself operated in a high vucuun,of about 10~5 -ﬂlimtou
< a V. of mercury, provided by a diffusion pump lecated on.the bottom of -
ST " the machine. The top bearing consistad of a damper with a spring-
e ';- ;o steel wirs, vhich opernted within a three-millimeter opening in .
.l I ""'- the top cover of the rotor. A countercwrent flow was obtained by °
RRNEET .,.; ah g,\ ‘a temperature gradient maintained by an cxtornal vara and ¢old .
b,..\".. w,“ g Ph \uter system. -

'I'bo depleted fraction was removed near the bottom (varm) ond, and:
~ ths enriched fraction from the other end. This material was con~ ..
.. densed on oopper pins cooled with 1iquid aiF and was drawn off in-

" to ampules for enrichment tests. Multiple ampules
vhich permitted continuous operation.

The rotor was made of ten pleces, each 28 cm long. Each elastie -

" Joint, or sylphon,vas two centimeters long. . The rotor was made - °
of extruded Durslunin with a O.3-mm wall thickness. The sylphone
had a wall thickneas of 0.15 mm, and their outer diameter at the
. po:lnt of maximum bulge was 75 mm. The rotor's outside diameter

vas about 58 ma, and it was operated at peripheral speeds of 220
. to 250 maters per second. The outer parts of the sylphons were
. " operated at speeds of 340 meters per second. Separation tests

" 'Were made, however, only at rotor speeds of 220 meters per second,

The long rotor vas tested for a lifetime operatiom of 3,000 hours. -,
~ %' Thia was two times the required lifetime fixed by the Soviets. S
- A check was made at each 1,000 hours during this test. The wear
on the needle of the bottou bearing vas = few hundredths of a
g . millimeter during the first 1,000 hours; but, after 1,200 hours of -
A -- operation, further vear was so amall that it could not be measurod
Source said that their messuroment capability ias sccurate withim . |
a fev miorons. No wear was detected on the plate of the bottom ... .
- Totor vhich vas made of steel of tho type used for cutting tools -
Vo (tbo Soviet tern ves ,gg_b_om) ] o
o 636 The long rotor vent through one oritioal -poed peT jointl the highea‘l
. S . .7 eritical speed was sbout 400 ops. The oritical speeds depended o3 :
: E , n;;on the .urmm ot the Jo!.nt and ox the mass ef the hﬁomdnto .lﬁ. o
‘-‘_; pocoa. . L. R . - =3
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T Ol ‘rho sylphons wers made in the mashine shop by presaing rubber inte
"7 . 7 an aluminum tubs mounted within a special jig. Thia operation

was ropeated five times to obtain the desired distention of the
tubes. The wall thickness of the sylphons was 0.15 mm. The cuter
diameter of the bulges was up to 74 mm, vhile the outer diameter .
of the cylindrical portion was 58 mm. The later mylphons were .4 . °
made for a sleeve fit into the rotor tubes, while the earlier .
onea wers threadsd.

KRR .
v ie e
RCTE R RN |

lssemblv and Test of Lons-zube Contrifuce
65. “The assembly and particularly the adjustmont of the long=tube N
" -centrifuges were incomparably more difficult than those of the . oo
* short~-tube models. The sylphons, tubes, and covers of the long=. L
. % tube centrifuges were manufactured in the workshop and delivered
. #%ito the laboratory. Individual rotating tests and wall-thickness'
machining were done on special jigs desigued for the purpose,
and then the assombly of the rotor bogan. First two tubes were R
Joinod by 'a sylphon and rotated in air at fairly low speeds oo e
%o ohook for alignment. Errors were corrected by bending the AN
Joints by hand until the two short pieces satisfied the require~ - .
Jmanta. This process was repeated with another pair of tubes, and R
“then with two other sets of three tubes each. Then one of the : 1
two~tube sections was attached to one of the three-tube sections
and the aligning process done once more at the new jolnt. This
Ecwas repeated to make a second five-tudbe section, and then the twe
five—tube sections were Joined and tested to make the completed .
N . rotor. Caps were applied as for the short-tube modsl, and the . L.
. rotor was inserted into the housing. A window was located near oL
‘ the bottom of the housing to aid the insertion of the ncedle ine :
to the bottom boaring.

oaa .

R
66» Countercurrent flow was maintained by a longitudinal v.emperatm'o
gradient of 50° ¢ distributed over the 300-cm_length of the rotor. -
This temperature gradient was maintained by two water streams

: « ° . flosing outside the centrifuge in tudbes perhaps about 0.8 cm .

- iz diemeter. The maximm tempersture used at the top (uu-n) end .
)peration of Long-Tube Centrifuge ' T
NS e SRR T AL ey o 0T Sl

67" The meximum separation factor O achieved with the long~tube
‘centrifuge was 3.0. The optimum value for the %paration factor °
! .{separation factor at meockmum aop&rcunc pwu') touml to be

¥

P :,
- M A - <. - . "o .
e - -

o WD E S W W w e o

20. Sow de defined separating power L . proporuona:. to (""-1)2

.;‘.# + A more ocmplete discuseion of th!.o torm is givea in

cascade theory (ses page 43)s . . ;%

UNCLASSI-F!ED " 2 L
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571 0alled graph of separating power plotted against transport --x
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The rate of extraction of mterhl ‘enriched 1: ths ligat

isotope was 0.5 milligrar per seoond for this case. A ro=

of the light strean is given on page 33 . The experimental
: data ylelded approximately the separating power predioted by
e thoory-

By the beginning of 1951, 1t was fo\md that the three-meter
tube centrifuge ylelded the enrichment which Steenbeck had
earlier promised to supply with five-meter length rotors. It
should be notad that those Soviets vho understood the pentrie-
- fuge project(scurce mentioned only Novikov and Yemelyanay) -
vere well satisfied with the project by late 1950 when the rotor )
" vas three meters long end even earlier when it was only 1.5 meters .
long. Nevertheless, pressure still came for Steenbeck to continue
T % increase the rotor's length.  Source explained that this vas & .
. “elassical example of buresucratic inertis. Steenbeck had ‘promised -
. “five meters, and this is vhat the Soviets insisted he produse.
Steendbeck, to vhom long tubes had become an 1dée fixe, never
urioua].y demanded ¢slling s halt vhen the three-meter length
was reached. Another reason for the Soviet's insistence on five
‘meters, sven though three meters were performing what had beem .
“promised for five meters, was that at about this tims (beginning
~of 1951) the centrifuge project had ceased to be of great im-
portance. The Soviets had solved the loss or corrosion problsm _
"tla the gasecus-diffusion cascade. Source pointed out that the Lt
fact that the contracts with Steenbeck's asaistants 21 wvers signed . - :
® ia Kovember 1950 indicates that at that time the centrifuge . .-
topping plant was still of interest, and that the solution to
the diffusion cascade problea nmt have oome in the following
two or three months. The throoo-otor length tube, however, ves
“not ready in November 1950. :

6’- Ia the beginning of 1951, Steenbeck learned from Thiessen that > 283
‘the diffusion-cascade problem had been solved. Im reticupest, .
*“8teenbeck should haye had an inkling that this was the case,
as a result of the Technical Council meeting which occurred
" * probadly ia December 19507~ Steenbeck was at that time immoder—
- ately taken to task Wy V.A, Malyshev, who evidently headed thias
oouncil meeting, after Steonbeck had dechrod that the centrifuge

—
——

." &e The negotiations along the general lines approved by Beriya were . /-
.« made between the Germans and Col. Kumnetsov of the Ninth Di- .
%o rectorate. Source specified that he would work on the centri= . -
“ed e¥ fuge for the topping plant until the laboratory scale was

ocmpleted. Thereupon he would enter into & six months qunrantinb_ .

. periocd.

! plant was built.
S(I-"" @en, Kochlavashvildi.

Scheffel and Steenback contracted to remain until the
Tho sotual sianiu vas portomed in Slnop t'
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“ {7 “was ready to be taken out of the lsboratory and translated into
“e .t semitechnical scale. Malyshev asked him how he dared make suoh
Cuattt ) ‘e suggestion without firat having made endurance tests, and )
KRS . Halyshev insisted further that Steenbeck show that the 'losses S
< .'-© Wers below 0.3 percent. Ons explanation for Malyshev's attitude - .
. S is that he spparently already knew that the ocorrcaion problem in .
' ;,'_...--'“"‘ the cascads vas rapidly spproaching solution.

‘.. 79 In spite of all thess events, ‘the three-mster experiments continueds -
Tl L - From the beginning of 1951 to September 1951, the work of the o
O Steenbeck group deald primarily vith endurance tests: contimuous : -
- -"'G'-‘t"\‘. . separation, continuous losses, and finally cascading separation
T MY teats with the three-meter tube's speed or rotation Increased

L ey S22 from 1,200 eps to 1,400 cps. A1l these tests were suocsssful. »
.. g In faot, it vas possible to reduse the losses to one-half of vhat -

oW o4 s =7 Malyshev had required; namelx 0.15 perceat. ° ‘ . .

BN Ty 333 e

-,’p"-' “Jzansfer %o Leninsrad’

RN

A .
¥l “It was difficult for scurce to reconstruot satisfactorily the
' T+ Ly~ events vhich led to the final Steaenbeck projeot, a centrifuge
o S cascade which would tske nmatural uranium to an enrichment of
A » ."“'_'*“‘3 ‘96 percent. This project was called by the Germans the "big
™A S o faotory." As has besn shown, Steenbeck learned from Thisssen
" éa U % that the centrifuge topping plant had come too late for use im i
¥ar» -7 .Y conjunction vith the diffusion cescade. Although source agreed, |
cLooet e that 1t 1s unlikely that Steenbeck would call-off the topping

Tawd

.. plant projeot after a discussion with Thiessen, s fellow German, . -

- e~="Yet source could not recall any particular Soviet individual,

. r7 747 . eommission, or other inoident which officially ot of the
et topping plant project and introduced the *big factory.®

{
z
{
: !
T2 It zust have been in the period between the spring and summer i o
- . of 1951, especially aftar the losses wers reduced to 0.15 pere 4
ot "7 © ¢ cent, that Steenbeck decided that, sven if the centrifuge was ; ol
N too late for the topping plaiit; he might build a cascade of
LT " centrifuges which would provide direct Tompetition with the H
o gesecus diffusiomplant~—As source pointed out, the research :
Do E vork vhich was carried out in Sinop during this poriod was of . }°
. e the type that oould be applied to the new "big factory® project. }
I
i

T3. On 15 Septembor 1951, Steenbeck and Scheffel left Sinop for the | .
. .Kirov Plant in Leningrad, taking along the more qualified Soviet !..
uipment. Stesnbeck did no

i
F

. asalstants and all o contrifuge o

. " g * want Xirvalidse.

. : -
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75, S : NEEeT g asa irov plant in Leningrad, no centri=' :
R fuge work as yet had been astarteds The work was to be conducted : :
7 1n OKB=133 (or 33), which occupled s separate bullding in the ;

. .+ . Kirov plant. This O Opy tho—konstruktorskoye byure = Experi= B :

: mental Deaign Bureay/ had earlier developed the coupressors for the : [ |
o7 T ddffusion caseade, and vork on this contimued heroeforth side~tyw .
Py o, side with the centrifuge development. A site layout of the Kirov .
RS Plant and OKB-133 is shown on pages 53 and 58. . - . - O o

T 78, _ The crganizational struoture of the oentrifuge group in .0!8-133.5
T ... vas ss folloves | T g . .. AR

(a2 Cony arr— -

. T _.Chief of OKB-!J}}-Sin&v (tnu),'mponsiblo'ror compressor

" L e wsre. -and centrifuge development o )
N Svepaty T o kekte (fo) - R ]

R 1) ' .
Supplies . ' - Minin (fnu), an engineer . ]
©.n 7 aN"Contrifuge © = Steenbeck as Gerpsn oonsultant to the Direotor -
."', .. . e . n’volom‘nt ) X B . . . - . "-\ PR oo

R . e Tbeoryi’ German Gonsultant: Steeabeck
R P N '

R F I 7%, ST

Soviet Chief Eleod; Horinso-' (fou)

R v v ey staff of mathematicians was available for X
o : o caleulations for centrifugs and compressor -
LT T e developnant _ : oo

WY S g XY g
.
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"I .- Pechnical Activity in Leningrad .

"+ Vi Tl iThe mew proJect began in March-April 1952 with the order for the -
.+ ¢an; construotion of two batteries of six long-tube centrifuges each,
. =i Some of the design work for these batteries had been done by
b:. Steendbeck and Scheffel in Sinop. The centrifuges were of the
S0 e, pame type that had been contemplated for the topping plant, as .
D0 «d3wes; Staenbeck was oconvincod that he could use the same centrifuge
o in & cascalde that was to take the enrichment from natural uranium: -
“oweeyr | te weapons~grade material. Steenbeck planned st this time 3im- C e
© tuler o ply te transport the material from ome stage to the next higher =
+7r T axTh 8vige by means of centrifugal pumps, and-Delieved that 1t was Just
. eyl 8 Question of enlargi ha sco f the o it I
N D ik G PV e 2

L S IS

‘e

- ‘ § ror c¢he "oig faciory,
.- W&y houever, the energy consumption required for the transport would
J . = :beooms enormously important. Using centrifugal compressors ag-~

. Lsvog % pumps, the energy requirsment would not have been zuch smaller

: 2. than the power requirsments of the diffusion cascads. This,
acoording to source, was & basiec error made by Staenbeck.

L erd pise- .
... .. 'PBg;The design and construction work on these batteries vas, in
" yliperseource's opinion, excess delayed completed until
s lag : e g v R

g oo
. bl

- Wi« «5 The controversy, short roto ng rotors, had I

. been raging for a ong while. As early ss 1948, the Steenbeck : . s
- group had obtained favorable results with s short rotor, and yot
. had gone on to long tubes because Steenbeck had promised the .
- 3wy~ Soviets tubes from five to ten meters long. In connection with the
..» #28170: . Yopping plant,Steeabeck, too, had committed himself to five- o
" .. bz meter rotors. In Leningrad it was learned by the Germans that- :

*  mr:;Kamenev, St ock's Soviet competitor, was working with s
sy - rotors. R SEg i froy MR e

;o @3okmi e
h ~LEae 1§

, ay of shork r ovly most of the Soviet
-v: ;86lentists in OKB-133 and even the Ninth {or the First Chief)
; a... Directorate agreed that the short rotors vere more promising;
~ Yot no one had the initiative to challenge the order to build
TI7TTT 7 the battery of six long-tube centrifuges.

e

-

. s +A6 8Coops which solved the problem of extrastion at S
- dov expenditure of energy Were devised, and the moleoular pump )

Garer et . g
) ..‘b:e_.i' B2 al bogdre
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: R ,.:} for evacuation of the space outgide the rotor was invented. A-

PR

% . mants renderings ef very rough sketches made by.source, this drew= -

© 82 The folloving points are depicted om the draving on page 39.
gt S ‘ :
PO petavl - Rotor :
s dize- - - . 4N -
Tr e el After extrusion and heat treatment, the rotors .
T T * aci gy - bad to De-turned on & mandrel inm order to correst
TN - "=, 'them to the required.tolerance. The extruded 5
TR T S . .., ——Totors_alvays required this treatment, vhile N
S xeds . . .4, . the machined rotors vere finished off with the
N . 7. , 8eme equipment. The rotors were made by Soviets -
e LT . "~ -, - in the workshop, but the testing and final walle .
B S Lu T thickness machining vas done by the Germans. .- .
S 0. . ¢~ Dynamio tests were then conducted in air at
: Ve sbout 100 cps, vhich resulted in about 10 pere

——— g aese N
: . P

K R

R «ii. - deparation apparatus which incorporated these discoveries and
."-'- _I. s ued‘zs.cm‘ L » 14 . el ;,“ ‘ 1 o

: oo e .. \ o
"% 0 . Desoription of the Shart-Tubs Centrifuge

":—.';' f”&. A dreving of the short=tube centrifuge appears en pege 39. [
", "+ - - like the rest of the dravings in c¢his report which are a draughts-

S el .:g is re rsguood photographically from the or:ginal sketch made
50w, by sourcg/.

©; 81s Like the long-tude model, the short rotor operated in & 10~ vac
.+ . " u, tnd 1% rotated on a needle bearing identical to that used in the .

*.. ", lomg-tubs model. The upper bearing was a magnetic bearing of movel - -

@ - .'design. The extraction of both the enriched and the depleted oute

put streams wus scoomplished by means of scoops at the periphery

i of the rotor, and both streams vere in this way provided with the

\ + Ity motive power to reach the next stage in a cascade arrangement. .
" -" . The countercurrent flow in the rotor was also induced mechanically '

- by the aotion of the upper scoops, and oconsequently no thermal

gradieat vas required for this purpose. .

. B - oent discard of the manufactured rotors. The
: ‘ : _rotor wall vas 0.3 ma thick. : '

s ta etic Bear

T el . .7 The magnetle bearing used cn the top of the
oo Tt " "short{ tube® consisted of a small tubular .
T permanent magnet made of Soviet msgnetioc alloy  : 1
. (similar to Alnico) and an unmagnetised eylinder - -
of a atainless magnetic steel, whish was mounted :
" i, 22 The sketod depiots m 4S-cm tube centrifuge. It is in - .
B . principle sinllar to the 25-ca tube dssoribed ia the text.
. I R S5
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-, on the upper neck of the rodor and revolved with it.
" The purpose of thic magnet and the metal on the rotar
vas, of course, to hold the rotor verticals Inan . :
.. earller model,ihe upper part of the magnetic bearing -

was isolated from the lower by a plexiglass shield, "
but this idea was later abandoned ms unnocessary. .

In the dottom of the rotor there wis a stainless steel
".. plug which protruded bslow the rotor proper and werved
. &8 the armature of the drive rotor. Fitted into the
‘" _center of this plug was an 0,8-ma piece of piano wirs, .
iy . the bottom end of which rested 1n e dished-out ‘circle
in a very hard steel plate. The hardness of the stesl
vas that of the cutting surface used for high-speed
lathe tools (Soviet Dotetit). The rotor revolved om

- this short wire, turning in the dished-out steel plate. .-

. The stesl plate sat in the boticm of a cup vhich was
suspended from a steel plate which was, in tumm, Cd
supported on ball bearings to permit limited movememt. . -
The vhole assembly déscribed above, except for the
steel rotor plug and.the upper part of the piano wire,
wes immersed im oil for damping. A shield was provided
part way up the piane wire to prevent oil from climbing
into the rotore. The whole bearing and the oil bath were
. in the hard vacuum outside the rotor. L

ive Mo ~

An internal stat?r‘vq uged in the short-tube contrifuge.
This stator vas flat ralher thag cylindricsl and vas . .-
nmade up of large ribbon-type wiring. The wiring itself was -
atrong encugh to support the stator windings, ' R
and these windings did not come in contact with the )
iron core of the atator. Thus, since it operated at
low (six volts) voltage in a high vacuum, no in-
sulation vas necessary in this model. Im both the T
leng- and short-tube models the impeller, or ‘armature, —-.
consisted of 8 steel plug vhich protruded from the . .- *..
bottom of the centrifuge rotor. The motor opsrated R
on the induotion principle. During separation tests, . -
tho maximus power required was about X0 watts to drive ... .,
the motore About 40 vatts were required to bring the i -
rotor up 10 full speed defore tho test vas degume™ ... ' ..
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L :D;:"‘:;; Extraotion from the short-tube rotor wes done bty

moans of fixed scoope mounted within the rotating

-

oy Tw"""“?o' gas. The scoop st the top took off the heavy -

.+ Draction at a pressure of about five millimsters :
"7 of mercury. The scoop at the bdottom wes alse Lt
I S LA .. arranged to take off the product at the periphery,
Syt L D4l and thus had about ‘the same pressure output. The .: 4 .
. t'_'b‘.- Aapom oot eountercurrent flow, howsver, developed by a L
cpo o oenskam sy Al fived soreen arrangemsnt st the bottom of the - (4T -

. 70eIqreuiean of wuil rotor, which operated as & sort of molecular .

4 ":54 1470402 A% punp, brought the center or light stream oud - -~py. . |
Lo i A 0aelq heed el tovard the poriphery at the point where the lighte.;
Fot s .+ - . stream plckup scecps opersted. Thie made the . il v

o .- ... elimnination of interstage pumping possible on SR
- _ 072l ageude ? ¢ both streams. Source remarked that no effort was. [T Y
v Tosdlesdl wilr 7 omade to apply good aerodynanis design to these oy

d 03 Lansss: scoops, although the possibility of doing so and .;

TR 7 eir boalol 217 thus ralsing the separating power of the contri-',"‘sg
T £ely25il3qh - fuge was recognizeds He pointed out that the o

kL obleduo ofds Germans were sbruptly taken off work on the '.!a E

»' -z, 7, centrifuge probI8h after the successful separationy "
Cenen o .77, tasts on the Pirst model of the short-tube rotor = .~

4, e .t . WBW mS1e% o were run, and that they consequently had ne :

“r . ®sed sy nr  -opportunity to refine the desin. Source felt . t: :
YT aedY oywe v~ that the main reascn for the relatively low P
Coe 393 oales.l; separation factor odtained with the short-tube Ty 0" i:°:

siiltid .z lv: model lay in the poor serodynamic properties . .y - iU

s - of the sooops. He felt that with aerodynamte = "~~~ " - .. .
e3¢ To-nisds . improvements the separation factor ‘of the shorte ol .38 L
pil 20T fux,l. tube cenirifuge could be raised up to that of the .. .= o

SIS . long-tube machine, that 1s, to 50 , percemt of .- ' - . i

spo- .7 . theoretieal. g : R

P 177 O BTN ’ . C e

: Point -6 iy

soo .- Molscular Pumpg . R
L 2008 § 5 SRER Y
N efs . 7. The vacuu rwaintaining moleoular pumps consisted -
LT azetemisioe €t eimply o1 fixed threadod insert mounted om the
"7 edqr oy housing oi the centrifuge in such a way that the
bad 5oy o Tevolving tube Just cleared the top of the threads.

LT bas 1o ke, The threads were like thosé of a nut and spiraled -~
A anit bluow UpWard (looking at 4t from the direction of rotation
e .+ . .. of the rotor). Cas which becams trapped in the ' _
v et threads was given a velociyy in the directiom of
i " imnliauhincios the apiral by molecular impact.with the walls-of
: ‘07 bGL A:hiy . ¥he spinning rotor and ves thus pumped svey from :'
’, « - &sw Ial7a;¥he evacuated region. Exaotly this same desigm =~ 7

-

- . C Saulijay a1, We8 Tepeated in the second molocular pump whioh * ~:
o Jeet oliay-Ves mounted on a slesve, at a smaller radius, withe.
7 . . .. in vhich the upper neck of the tube routefl-_‘\gifll

.
.
. o
. : .
M .
. . .
" . O
o .- -
v . N .
. .. . . M ' 'l
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BRI .. o this arrangement a pres;ure of 1075 m mm of wo g
T %4 vo:% . was maintained in the space arcund the rotor, l"“‘” : ‘?
L ficrut - pressure of 103 mm of mercury outside the nack -

- of the rotaor, mdnprosouroofl.o -otmnly
inside the rotor at m contor. e
lssepblv and Test of Short~Tubs p_qqtrituao
- ¥

83. The needle for the lover’ (point) bearing of the uhor% tubo was mtehad .
to a hardsned stesl dish and the two were ground Yogether to assure woper -
operation. The workshop supplied to the laboratory.. the rotor, the - ...
rotor covers, the bearings, the ouuldo Jacket, and the head pioeo of
* tha centrifuge.

-+ 84+ The first step of asgembly was to insert the scoops and screen into -

a *  the rotor, After this, the bottom cap, which included the impeller
T plug and the needle part of the bottom besaring, was sttached to the
bottom of the rotor tube. The cap was beveled so ‘hat 3¢ Joined the
tube emoot‘a:, and the joint was made airtight by the application
of BPF-4 [Soviet designation) lacquer to the joint on the outside surs.!
face of tbo rotor, .

as. l‘hq upper cap of the rotor was nimnar],y arplied and the rotor vu R
521d down into the housing. The funnel-shaped opening in the bottom . - °
, ooaring made the insertion of the needle into the bearing easy. Thea:
-" the top portion of the housing was attached,with its plumbing for . ...
. " foed snd two output streams. This was bolted te the main housing. -
: VoY . . ———
. /f 86 Bofore nmssembly started the uarious required rotation tests of the
/ L rotor and caps had been made on special equipment designed for the
; : purpose.

"l .- 8% After the centrifuge was assembled, which mnirod about a half
. hour for an experienced crew, the diffusion pump in the bottom of"-tO‘I
the housing (100 liter capacity) was turned on, and the centrifuge .~
was entirely evacuuted, taking care not to boil the oi] in the
bottam bearing in the process. When evacuation to 107 millimeters '
wvas completed, the rotor was turned om and allowed to oome up to -
-speed. This required about fifteen minutes. When the rotor had
.reached opersting speed, the diffusion pump was turned off and
i 1sclated from ths system, eince tho -oloouhr pumpe would tben
o maintain the vacuwa. . o —

‘ :

PR

. .7 . 83 By moans of a needle valve, UP 6. &% nntural tsotople emcontrauom
¥ o - vas sllowed to enter the rotor through the feed tube which led te
S the geometrie center of the rotor. The entering material vas .=
moasured bty a flv meter. Only tenths of & sadond were required . :
for.the centrifuge to roach equiubuun' 20 the soparauou teat - ¢
vea beg\m bmedintok. . 7 ’_“ Bt
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' &9. The separation tests took varying amounts of tiwe, depending en

the quantity of output desired for snalysis and on the conditiom"- :
(2.8., wass transport rate) epp’’ .y to the particular test. =

e The shortest test remembered by su.. ®» took about 20 mintes, S
. . .svivhile the longest required about two hours. RHe thought that the = '

samples usually obtained in separation tests amounted to. approxis=
" mately two grams. Source estimated that during separation tests
.. the bottom dearing consumed only about 0.5 watt of pover, while . -
.+, the total energy requirement for the entire unit was about 20 -
““watts, exclusive of motor losses. He estimated that the motor
efficiency was about 30 to 50 percent. Thus something like 80 .-

. watts of electrical energy wes required for the contrifugs desoribed
below, indspendent of the centrifuge dimensions if the sepa= TV il

". Q&. .:-~.A ‘:": :

Trative pover is considered constant.

.. 90+ The output streams were condensed into smpules, using liquid dr, ' 'f'

and were turned over to the Soviets: for testing, The highest "~
“ssparating pover reached with this siodel of the short-tube e}
centrifuge was 32 percent of theoretical, versus the Seviet PN
requirement for at least 15 percent of theoretical. ot

)
el

toats vas measured with both a mass apectrograph and an

*+oounter. Since these moasurenonts always ohecked with each other. ' . o

fairly well, acurce presumes that they vere accurate. - 24 .&

" Oosts .. C T e ©realt \:f

ERRgY 4 ]

9. Source vas told by one of the Soviets thas the cost of m-“; S
) laboratory version of tha short-tubs cenirifuge, excluding '~ ¥

-—3 ~ 3he diffusion pump and supporting table, vas 2,000 rubles. - %3, - i

Yor oonparison, acurce remarked that an mdio cseillutor cost “°F
75,000 rubles. Lo

o f . . e - % e
‘Operation of the Short-Tube Centrifuge AR ;J:
A‘ ':=> L ne' 58 nn lll diu'l‘w ’
peripheral velooity of 340 metare pais seo

ek g’ sl wtans G'J!Gh'ffq;. ‘

S . wedl 0 o e
CT U0, 8e Maximum separation faotor o LeR e NN
" LRE A CoT T s g feRE O et Bodgey odt vaiwd

o .o T R T L I o T nasllorzizuce: . i

+ 2 Do Optimm separation fastor / -o-1.14 wlf al beoalg 3 of vzuw
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7. Zurichment and depletion of the output] of the centrifuge separition '
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- '9A. The Steenbeck group used & concept, used also in cescads thecry, - :
Lo vhioh he termed soparating powver _(Tron_nlo‘htunz) and defined as . 3
) 4;-24-;‘.:."r.i.:‘:‘. (“-‘.1)2 . '%- "_-..~”~'...: . e e N L

. .2 : 1

i+ . ‘faotor and gy 1s the transpart of the enriched streas ocut of
" ... . the rotor. Source recslled that this quantity is proportional to . .
the fourth power of the peripheral welocity. He also recalled that

. theory indicates that for very large peripheral speeds (higher -

cei; 3N 340 meters per second) this dependence changes o & second

E . -where K s a oonatant .of unr'ocnno:d diime'naionl R o g5 the lopua'f.iou

" ..-' . Lsu pw. . ' r -
95+ A graph depicting the dependence of the separating power on the
o Zlow of the light stream is reproduced on page 45. Soxce

7.0, stated that the optimum conditions indicated carresponded to 32
: »-." " percent of the separating power predioted by theory. Source said !
RN that this curve was found to be in accord with a requirement of PR !
SO 20,000 meters of rotor for & plant vhich vill produce one kilow !
C 5T w0 gram of uranium 235 per day in material enriched to 96 percent. :
N A a- This corresponds to a power expenditure of less than 3,000 kilow
T . 7 T watte. Source knew that it vas planned to use natural uranium N i
"/ 7 as feed, but did not recall what waste concentration was considereds . !

;
Trot

f the project.

98: During the period January to Maroh 1953, OKB-13) was planning the
C : ocnatruotion of three centrifuges of the 45-om rotor typs. These
<L Wers to be placed in the same room in which the firat 4{5—cm coniri=
b .. fuge was in place. At the same time, OKB-133 officlale were B
T discusaing (and sometimes asked the Germans about) the construotiocs -

of AD centrifuges of the same type, whioh were to be set up ia the .
s e UNGLASSIFIED ¢ e T 2
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5 “'premises of OKB-133. Source d.ld not knov whether or 23#. & decision .
.- Was ever reached regarding carrying out this project. He also -
did not know the actual length of the rotor to be used. It would
be possible to cbtain the same separation factor and yteld per
kilowatt expenditure by enlarging the length and diameter of the ' .
_ - rotor in a geomotrioal ratio. The final length of tubing selected ...
“we o by the Soviets for the individual seririfuge unit would be based - .°
: .107.  polely on manufaoturing considerations, 1.s., what length would
1. . be the simplest, best, and cheapest to manufacture. Apparently -
" the moleoular pump would not limit*the length of the rotor; source
‘ i - believed that it could t\mction vith any: langth rotor.
T o—""" vl
"’ - 99. In May 1953, Steenbeck appeared for the last time before the
ST . . Technical Council in Moscow. Source balieves that it was at
. this meeting that it vas indicatsd that the Kirow Plant had won
the race sgainst Kamenev in centrifuge development. Steenbeck
L ¢, yucceeded in convinoing Malyshev, who held the cha!
- 102, Germansvere o1 lo'w o

centri uge proect after this dlh.

Ammmmw

IDO. The Germens remained in I.o\ingud until 15 September 1953, Be- R
o tween May and Seplember 1953, they performed no regular work and
© - Tresided et the Intourist Hotel ia that city. Steenbeck, after
" learning that he might bo"transfomd to Kiev, began_ to preparo
LR . himself for semiconductor research. On 15 September 1953, the
.. 3" . Ak'\ ’3“ ~Uermans were transferred to the Physical Inatitute of tho
. _Uln'ainian &ca in- 51,7. e g

. 95. ~
Germans, who meanwhile read in the institute's library. Stun-
"beck then began to work on nonolessified semisonductor raselrch

© with germanium, which vas the \ of the en

f_”- Souros exprsssed this in these vords: "I do not know vhathor ;
) the plan te build 40 centrifuges ves an crder from the o
government or was only a wish of the Kircv Plant people . . 8 “;-_A,.
The Kirov Flant may have suggested this, and ardinarily if o S
" the suggestion 1s htemxont 14 Vi1l then be Approved by

n_'tho xovermnont.

[T TR SRR «-.'&‘-"‘:&d -V\wu» .
V. R [
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d beiore leaving the Soviet Union, the Germans Ysre given
.7t . bonuses or premlums which, in source's opinion, were of the -
order of megnitude of Stalin Prizes then out of fashiony = °
43 Ll i R e

(52

; AT o the indications given
the Technical Council in March 1953 that his”
cvantrifuge had been preferred to Kamenev's, s

- %, .77 - CHRONQLOGY OF STEENBRCK'S THEORETICAL MORK ~ ' " - e

ogloa

op ‘
%o Steenbeck

1 listing of Steenbeck's wark.

4, -

104. Initially Steenbeck calculated the separation for a plane model 'WI,',.'
vhich he called Basndchen Moda]l (strip model). He assumed @ - ) I
g28 flov between two planes {rom top to bottow, in which the . '
gravitational force is effective from the inside to the ocut~ . o
aside. The gravitational force separdtes the light and the .

- heavy isctopes by transporting the heavy to the cutside while
the 1ight remains inside. Against this centrifugel force

" o4y, ODerates the diffusion. It vas the equilibrium betweon these . -

. Ilows that Steenback first investigated. This study served as e
o basls for Steendeck’s propcsal to use the centrifuge as & meand
LT s, O uranium isotope separation, and 1t was this s udy that led. .07
o~ " %o the construction of the double-walled rotor 800 page . "

105. Theroafter for about one and a half years Steenbeck was occupied .

- vith translating his ealculations to a cylindricel rotor which did nok |
" * oentaln anothér ooncentrie tube on the insides This is more- N
..8enerlo, as it is assumed that the interior rotor has a diameter -2L° - %" .
~ .of sero. . . : A

voea s

v

.. 108y Another study of Stesnbeck which ves important for self-cascsding -

T imere,wy: 80paration vas an analysis of the internal flow. That iay
R .. there 1a 8 separation of light and heavy isotopes because of * - -:.
: tha gravitational and centrifugal flelds; secondly, & caicading of -
- this separation is caused by the oounterourrent flow resulting
~ from the Yemperature gradients For years Staenbeck attempted.

€0 2 el Wilaoed

-
[}

. . .
.. cte i A .
S ———— marn an P an e et G i -
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; . " partioular, the location of the so~called dead zone. He =i :
... "l solved this sometime in 1950. Subsequently Steenbeck made:'

. Flov &% the ends of the rotor (end-effect studles).

e . 20 ) These theoretical studies of Steenbeck Her.o not sd'eiairly :
o differentieted as they are listed; many overlapped, or wvere

' made many studies of the mechanical parts of -the centrifuge - -
eapocially in connection with long retors. A comprehensive - -
;= Toport on mechanical problems and separation theory was - ' .
published by Stesnbeck during the summer of 1951 shortly be- . .
" fore he left for Leningrad. . Before that dats and aftervards
: he published small topical Teports. - E

-+ 100 .108e Steenbeck always rejected vorking on cascade theory. He was
- et quite familiar with Barwich's theory of the diffusion cascades, .
TT020 77 and he felt that if necessary he could, with scme relatively
minor alterations, apply 1t to the centrifuge cascade., © -

: ': 209, fSource had very 1little knowledge of the vark of Kamenav, the. B
"e=s - Soviet physicistXandidat—na ' a compatitor of Steene
The T beck e SEiRe AL

visited Steenbeck and seezed to ULy
. of the group's woark performed in Sinop and Leningrad, Xamenev
bad a laboratory in Moscow, vhich was most probably of the same
magnitude as that of Stesnbeck. Steenbeck once visited Kamsnsv's
laberatory. . :

.C

. w - by 1953 he was atill separating with model gases and not with
o' UFg. Source knew only that he worked with short rotors and

“® .. Zutih the early days when thery too, deaigned a short rotor,

" 111s. Source considered Kamenev, aéod approximately 45 years, extromely
L capable and intelligent. He stated that there is a goodxul-
. bility that Xamenev took over the centrifuge project in ‘

- "might prefer to plsce one of their cm men in this Job, they

- Kamenev on the centrifuge development which was stil) wn= ==i*
" certalnly locse cut to Kemenev.

‘Y, S, .

B AR AR SR A TN
S UNCEASSIFIED

il‘ " ., to discover the trus nature 6f this flow and to'discover, tn> .-

made at the same time. Steenbeck throughout thesa years also S

.'-‘ 110, Kemenev began work on centrifuges at a rahtiveiy late date, snd

S>that his centrifuge was of the type designed in Sinop during W .

.. - wx Kirov Plant after the departure of Steenbeck, but this veg Ve
. i . only & conjecture. Source argusd that while the Xiroy Plant managemerd
: .- {0 rWould realize thas, if they entered into competition with: :' 3.:‘_.'_ '

finished at the time of Steenbeck's departure, they would 7373 E ) .

'.8 atudy of losses involved in the centrifuge. His last - v/ ..
theoretical investigations dealt with the countervurrent: - -:- 0

P
[ e
e
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. . CENTRIFUGE o o _ .

L . m. That the Soviets were aroused by Steenbeck's centrifuge develops'

. groups in the USSR.

DA

et e
-

"+ hood of 50,000 kilowatts for one idlogram per diy.® Answering :°

L fically issued this targst figure, but 1t was used during their

IRV LG UG SNl Lo Doed OSNgTTONE
- g £ Rl G BRI WOoedal sdzieatiee
T kodp AT e S leomadendtf -

"+ CONJEOTURES ON SOVIETS' FUTURE PLANS JIN_CONNEGTION WITH THE

. ment was dramatically demonstrated by the 1949 negotiations S

' . bstveen Beriys and Steenbeck. %he Soviets sontinusd to be -

interested in the possibilities of the centrifuge even after -

- they found a solution to their gasecus diffusion cescade withe W
out recourse to the centrifuge. This was proved by the trange.-IT

| " fer of the Steonbeck group from 3inop to the Kirov Flant in .aow’ i

Leningrad in September 1951 and January 1952. This transfer = 1o

- source consldered cne of the top~lavel sclentific policy making

ReTIR
LR VY -4

“iow 133 wes able to produce one kilogram of Uzjs metal per day, i

enriched to 96 percent, using 20 kilometers of rotor tubing, - ,".c ]

at less than one-tenth the power expenditure of ihe gaseous - '3 . .
N diffusion plant., Source remembers that the Steenbeck group L
, " . bad been operating with a target figure of 50,000 kilowatte, - -5.- .-

;oL v ; for the diffusion cascade: He stated; "I don't know exactly, .- ¥

but it was a very high figure. It wes certainly in the neighbore -

the question whethor this was a reslistie figure, source stated;
"It is not completely taken out of the air, but it s not exact T .
sither. It is & figure with which they somehow operatad: You 2.

seo, the energy requirement is the thing which makes the centrie L
fugs™ 50 very attractive, and for this reason we had to know at .> ' o

what point we actually would be.oms competitive.....Surs, the -

. figure is not acocurate.s...it may be off by & factor of twoeess -
whother 1t 1s correct I don't know, but that is the figure which -
vas given to us” Socurce could give no details as to who speci-

vork in the Kirov Plant f>-om Maroh 1952 to March 1953. Accord-
-ing to source, ths centrifige which earlier had been only of
- eeadenmle intersst nov vas ocmpetitive with the gaseous diffusiom
e process. . .

"~ 1. An attempt was made to dlscover any fragments vhich source 3 .

= .= wight have gleaned that would indicate the future courae the: .-

g " Sovieta would take in connection the cen 5 , :

‘ ' K '“‘:4 - R | ‘%f’%‘&A ,u. e < .: " "
,_|.-';-:' ¢ SR Sk bR ‘-*M‘ v ‘:' "% E whe e ,;"..‘.' ”"‘" L S
"t Soviels Voild build t53 ce trifuge on a vaat siale or would :. . .

put 1% on lce....This question could not bs answered from any .
of the statements or remarks made by the Sovieta.t” .t aicis- .
- S A e

(AT ToF AV

Bl L

A}

cccwrred at a time when the Sinop and igudzerl institutes verecl L
" reverting to nonclassified vork. As late as March 1953, - el
Steenbeck was still dealing with the Technical Council, which & =~ o

I ":1: ) "

o 113' The short-rotor centrifuge which the Germans dev;‘.loped in OKB= it -

odulq 2o ; R
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. -".:i.u. Source was then asked to analyze the prodblem, taking into coﬁ-;‘.."
" Source stated firmly that there exists no "absolute necessity ..

. interests? in the centrifuge at a certain date in 1951. There~ .
fore, :he gasecus diffusion plant wes operating at weapons grade ..

sideration political and economic as well as scientifio aspeots

[for the Soviets/ to build the centrifuge cascade as a com— .

petitor to the gaseous diffusion plant. They have a process

by means of which they oan separate es much as they want."
" That the gaseous diffusion process was capable of producing

veapons-grade material is evident, sixce they shelved the use . - -

3
>
.
R
J.
.
-

of the centrifuge as a topping plants “They no longer were

as of that time.®

Source avoided giving a dafinite answer to the question whether. .

"the Soviats would build a centrifuge cascade. Stressing the

many intangibles involved, he decided that it would be im~  .p. .eff:

poesible to make an evaluation. It was the impression of the .: -

- dnterrogators, howsver, that source held it unlikely that the .

-te

Soviets would build such a cascade. Nevertheless, he believed .’

that, at the very least, they considered 1t interesting enough- - ;.
to continue it as a develvpment project. Because ths energy . . -
econsumption 1s relatively low™und because small amcunts of .
material can be anriched to a high degres;—they vould not

eompletely drop the—project.. - L

—

"Source’s arguments against the Soviets building a centrifuge :-: . '
. oascade may s summerized as followe: e

T ISR o

" @ While power requirements msy be & very important con- ot
sideration in the econony of the US, power requirements
.- Were not censidered to be a critical aspeot in the Soviet -

.
.

+ <. 2.be required for the atomic project. The Soviets would .1’

- consider the powsr tonsumption fastor cnly if a point wers .,y

. reached at which the rest of the armament program (i.e., : :?
©> nonnuclear armaments) would be endangered by exvessive .=

pover demands of the atomic program. N B
‘Ds  Should the Soviets desire to increase their otockpiq.o of -« <3 .

fissionable material, they would do so, not by enlarging .. 's

their existing gaseous diffusion facilities nor by the .oz ;
centrifuge method, but by the plutonium process which . ;in -
‘source oonsidered to be simpler. No attempt was made S -

during the interrogation to investigats source's reasons ' i -

for the statement, "You don't need that much U,jg, be= - -»

cause you make plutonium.® [It is the impression’of the

interrogator that this statement was based not eo much :

_ on insight into the Soviet plutonium program e&s on popular " ..

- lterature,] Sowrce believed that the first USSR atom o
" 'bomda were made of Upgs and that the later ones were made

7 of plutonium, and m@

.

ARt .
L g . L,
il L PN

3 5

5
T 7
siz Unlon. The Soviet government would deprive the civilien _ .1 ''. '

~ soctor of the economy of electric power as long as 1t would .. "~

the oritical mase was six knogrm..:'-
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"1 2 @e B wery important reason why thé Soviets would not be inciined ¢ .
.» . . to build the céntrifuge cascade vas the fact that the gaseous T713°
5 . o.8iffusion cascade was successful. It was a tried and true™ '3~
“.. . process, whereas the centrifuge method still required cone'.~ozWng
', .. 8lderable development and might eontain unforeseen Aiffie -fi¥orre.
“. 7 oulties; "Thore might atill be people who will doubt that Hib1was
-7 . n,1% would sotuslly be posaible to opsrate, really safely, m =tuci 8%
.2, Pig plant of osntrifuges that spin so rapidly. This fs 5% Loeow
.-¢_ something that has mever been in existence before.® - . e -’zg'-p
i . L ol |

4. “Related to the immediately preceding argument was source's ™d rowd .-
contention that for the construction of the centrifuge . &l ilng™.

.- ncascade the Soviets would require technical manpower whish . - .-™%:

i 18 8 scarce commodity in the USSR, While it fs true that ' "“575:08. «

7 sclentists of the firet order no longer need be assigned - <wii-2:Y

v. e Yo the centrifuge development, the project wouid require 7 calir:: -
.. 7 7 engineers of the first order. The Soviets do not have anm '~'% ory !
e .., unlimited supply of first-olass engineers, and all those-~:ia caw.
wn: @vailable are already committed to the Soviet armament + 1 GO0, 83

.~z Progrom. C.des gold
) "} bogade

o (8¢ Tinally source stated that wuch depended on the positiom Srnntuab: ©
o ' e o teken by the Kirov Plant im convincing the government as .'aro. pdw ¥
"+ . k% to the importance of the centrifuge. .The Kirov Plant, "> aa has .. *

e t"'-'. factors. In source’'s opinion, there was no one im OKB= = 2owiaZ )
e "V 333 as qualified to continue the coantrifuge vork ap T.ohnepas’ o
©o 7,/ Kamenev was, but he did not belong to the insiders at . = slsldu
... the Kirov Plant and was regarded by the management of the * roiuzs -

. .77 plant as an ocutsider. A plant like the Kirov Plant could . :=3uos °

“ * exhibit astounding energy vhen it came to closing its doors 3 as °

Tan RS0t .
finally statod that this would depsnd on the pressurs applied 'o¢3ce

. by the Soviet government. If a great deal of pressure wers . :
applied by the governmsnt, the Kirov Plant oould build the pilot -~ ~w

_ 1.One to two more years would bs required to build a cascade L
; o oomprising 20 kilometers of tubing. The pilot plant vould take se -
X R .long, becawse it would have to include some unfinished develop~ - .
‘ SO Y ment work. Without government pressurs, om the other hand, .-
. »-the Kirov Plant "Will fool arcund for 10 years, and it fthe . - °
- ocentrifuge/ still von't amount to anything, or won't be ey “ .. .
. -further than it vas at the tims ve left. Whether the order come '
from the top 'Continue a3 you have' or 'Mill-steam ahead,f thad - .-

TNV Lot e

> S

P B AT I
(Tmlo? ').J.'oﬁun-_.- L '\

S

.
{

[§:-5 537 BEti

Lnadanl oet g edd /d

.. Yo outsiders like Kamenev, and such a factor might well . Js.ya's. . e
_ Anfluence tha future of the centrifuge im the USSR, .+ 4ltzem o 1

.
ot

+ plant within six months to ons year, using from 50 to 100 men.. . ‘.‘g

[

- \ .
118, Finally source was asked to estimate the time which would be gty

T e QA8 T

= Hy " “we o R .5
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3

st

%L t.at i dn turn, was wrestling With intangible and' subjeotive - RTI~ZiG Gy

' . Fequired by the Sovists to construct a pilot plant of 40 - [ ."
, centrifuges, starting with the material wade availadle to them =3 il coISE D
L. , by the Stoenbeck group in March 1953, After much hedging, he - sy 0 :

1 dm"_hw'. Cendlimmermatar L. Ll noeeld
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" . bad no detalls regarding its production af:e?mbgt in the vicinity of
. »s “ o

L 24 Although source remembered the Kirov Plant only by the name Kirov

——
.

-
H
LN

¥

OF

L.

119, - Source i1dentified on USAP Target Cofiplex Mosaie 0153-9997-4-254A the_ .-
T © annotation 4~212 as representing the Kifov Plant in Leningrad. The .
;. goordinates for the plant are:s N 59-53, E 30-15. On page 53 appéars
’ 8 memory sketch of one section of the Kirov Plant with which source = - .,
- was_familiar; except for purposes of orientation, the referenced Tar=
got Mosalc was not used in making this sketch. The menory ekéich ves
drewn, using as a starting point the path which sourve followed dally .
" from the entrance of the plant to his place of work, OKB~133: Ths . o
path is marked A om the aketch. ' e -t L

..120, Source had very 1ittle definite infarmation on the Xiroy PIant. He °
) - did not know the zsﬁg pumbar or the postbox number;. the imeni desig=
nation vas Kirova. He stated that the plant was subordinated teo
the Ministry of Heavy Machine Bullding, and that its director possidbly ...
ves named Voroshilov (fnu). He estimated very roughly that about .
;45,000 persons were emplored in the Kirov Flant. He had no informa="
", . tion on the production of the p&ant;z, except to state that the turtle-
shaped tank was produced there. 5
designed at the Kirov Plant by the

-

This turtle-shaped Soviet .tank was =":
chief designers Sindv: and Arkin,

* .. vho each recelved a Stalin Prise in-cvonnection with.this work. Source

0XB~133 the finished tanks-were "adjusted® /s
Source knows also that the compressors for the Soviet gasecus diffusion
cascade in Kefirstadt /Verkh-Neyvinskiy . were.designed in the building
+ -Vhich was known as OKB-133 during the period from 1952 to 1953 when Lt
‘aource was atl the Kirov Plant. He did not imow, however, whether the ~ ..° |,
Goupressors wore alse produced in the Kirov Plant. Development work .
on the compressors continued in OKB-133 during the perilod of source's:
atay at the Kirov Plant. He belisved that household produsts, pri= .

marily kitchen utensils, were produced im the Xirov Plant; that rafle - - -
and that during ¥orld War IX

ee Point 14 on page 527. .

" road signel equipment might be produced;
torpedces vers produced.

171, The Kirov Plant was surrounded by & tuo- to three-meter high fence, =~ ..
L% .. part of vhich was made of solid v and vas painted green and parts, . R
.. especially along Prospekt Stachek,<® wera of masonry. :

.. ¢¢ Werke, which carresponds to the designation Kirovskiy zavod found - : . .
" on the Soviet Plan lLeningrada published in 1936 by the Leningrad - :
- Sblispolkon and the Leningrad Soviet, there is no doudbt that the S
__plant i3 that listed as Leningrad Heavy Iquipment Plant, *Kraanyy .°. -
" Putilov/Xirov® 185 on USAF Target Couplex Mosalo - Series 25, No. -
oL . 0153-9997-4~25MA, under 4-212. USAP Target Mosals. — Series 10; .-
e No. 0153-0029+10M, showing the plant in larger scale, vas unfore -’
Lt tunately not available te the interrogators at the time ofx the . . .

* interrogation. R

s

thaﬂz on this Soviet tank are given in STIB Repo

Prospekt Stachek. _-i:'°.

On the Plan laningrads, dated 1936, the strect is called Stashek |, ' .l ..
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| SITE LAYOUT OF KIROV FLANT,
- LENINGRAD (not te scale) -
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C e " 122 Sw.roo vas -blo to uonf.uy tho ronouinc poinhl"‘ I

e -: ' (‘,) "u not used ty perscunel of tho 0@-133.
T F7 7 Louated outelde the fenced ares of the Kiror'
o Plant tut ovidonuy affiliated vith the phnt-

" “Point 3 . Entren S ‘\'.,.—,r\' e

Smaller suxiliary eantrance. ' ) i
Point 4 ' Spur Trae ‘i . :-..._'.' '\" L ‘
‘Potny 5 - Smut Track T , '
; ' smo'"b\o%&tut there vere two spur euoh.
He knows thet one vas continually in use. T
This ex t;meo\vn used bty members of tho Stunboek ARG Tes )
group, Soviet vorkers of O)CB-IJJ. and othu' Leoet TR ‘
smployess. of th. Kirov Plln ) o ; 5
, -~—5-—~' Specisl food wop,rod and served hu'o. . o
, Point 8 ° Polvelinig . "’\§ o .
" Petat 9 w3 i o -

R Polat 30 _ ‘
Ll reimd I . giresy- e
" Point 12 T v
.. Polnd 133 Lu.mbl:.&ge._m Olonuzo-ﬂlll-n)
LES _ 0 onty thres are indloated 'cn sketels this figure -
S T - i 3 is aymbolie only; source delisved there véire m.
e .0 but eould not estimate the n\nba' et buudim ot
. e ~- S ".".. .. m W u m. ares, S i
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© ' Poind 4. Qpen Fleld ' TS WISt : ‘ ‘.:::'."-.:'. o i
e T <. vpn 8. At this corner of the open field the turtle- oo i
o "P"?“,Z.;'i' [nohaped tanks produced at the Kirov Plant were tested . -
SRR throughout the period of source's atey in Leningrade . - i
ot e iefaiaq s i . Source described this as follows: The tanks ras wp P
oL aRDTEIEET TS L M0 40 200 inolingd ramp. The turret was them -, ° ik
o T "09,":_"5,,“::"_ traversed about 180" (never more than 180°) and the " . !
Llxeot o TSR gun was lowered and raised through an aro of abait - - :
R 30° to 45° Source did not describe the tank exw - '

L oept to say that 1% ves sbout 2.5 m high, drovs :. ‘eory
© . lewy ¢ pnoc o ¢ Tepidly,smoothly, and quietly, ' He thougl’:t__mt Lo
=5 . LR .- the treads might have been of rubber,' - -+~ 5Ll . '

[ 3

..'n:"c.._}:'.nf: 5 i Do patitbds o o)
o ey Momment with 334 tank. s uri ot SELRN g
. N ' c3Jmy A de o . . . LR e _; T e .Y

L et Tor detalls uee pages 56 S0 38 . < iimn M
' ﬁ:ﬂl-opu Butrance and gropusk office for om-u“;\“;‘;fﬁ ¥ :

b  The hatched part was recently added.
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Polat 18 . [Dnidentified Aveg . S |
+ Source delieved that he Kirov Plant extendsd in this < .. |, |
_@ireotion dut could give no detalls.on construotions — = RO
. —— . ] L . . . [l . . .' L ol '
Point 19 Spur Track - . i ; f T '

Point 20 Large Building

; ~ This' building vas lurgeq-: p.n;l never than others ia the '
Lo Kirov Plant. No details om what ves produced ia 1% -

Point 20 ., ¢ .- Factory Build

..
.-

it

." 1 ‘\(Xl this buildii:i". and P“lib); ‘others in tbillr.l- Ny ;
i} | “and not shown on the sketch, housetold artioies ™~ T T

« . ... and kitchen utensils were produced. L

Polnd 22 - .. Faotory ButlAing - . - ;.o L - _
ST Production use of &nlld‘lng'u’:mkm...\;ﬂﬁ o
... L%, 7 bulldings shoun are syabolie onlys.there probably = . -
- ' . vers more, . R

a v
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© - Potat 23 | Factory Butiding
TS potnt 24 Mpsrtment Housp e ool
‘ ' __M,,-. v wi: A small, old building. Source did mot know -
T g s ens h --vhether it vas still used as a dwelling.

: R - )

.

LU S fin&ahedbnﬂdinga,&nx”—ﬁ()nxml.

" ‘plant had been developed. Additional development work or tests’
" stay at the Kirov Plant.

R Groind-Floor Plaa -t

Tho typioal plant bundingn listed as Points 13, L
22, and 23 vere old, steel-framed and stucco~

nm.ﬂw&w

The Steenbeak group worked from Sthembor 1951 to May 1953 in OKB-
133. They wore aonfined to one section of the three-story brick
building, measuring 150 m x B0 m, which is showm on page 53 as
Point 15. The third floor of the building was off limits to the

Stoenbesk group. Source knows that in the remainder of the OKB~; ;, n};«f N

133 duilding the compressgrs for the Soviet gaseous diffusiom

were sontinued on the ecmpmaor‘u\roughgt&tho period of lourco'-
Though he never sav a compressor, he =
ddentified the hum ol the 'a'umprcuor as bo1n¢ in the renge from .

'-100?.015001:.
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alpha ocunter for enrichment leuurm.ant-.
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'.‘.Pointl":'u o_propuskoy - ' ‘ o
* Point 2 Marrov Ballvay VAth QUAKE—=— ‘== =i
¢ Lo Y : ) R
" Poimy 3 Staircese ’ B ) R ’
. : €3 . S .
—-— Pod.nt L L . Staircase _ B .
‘ Point;s [ ..r_..___._.)bcha.nleal vornhop e e 7‘
! Point 6 has _ Offioes (out-af-bounds te Germans)
se . . A l .
P Poind 7 - IE qun mechanical vorkshop vith o or three
e, T . lathes, the largest having & maximus working ...
A —_ length of 250 cm, and one milling machine.
,".:: Point 8 . Teating area for centrifuges. Tensile strength . ‘ ;.
R . . teats vere made with specially designed uohim
- 57 Peint 9 " Eallvay \ L
Point 10 ' Large room for 'oenf.rit\'igés;"‘ Separation tests
' were carried ocut here. Here stood the 45-ca
< centrifuge which was built shortly before the
Steenbeck group left the Kirov Plant, and hLere
. tho tvo 4{5-cm contrifuges were to be sed Py
. F (v i3T338 O as soon as they wers built. w o109
* Clae &3 ('H: ’
. Point 12 ' Cempressor teat room. This area was speclially
g . : guarded and source heard the charasteristis
T scund of oompressors coming from bers.. ¢3ie% |
Point 12 Ares out~of-bounds for mewbers of the - ~'~'=:¢A‘i~
“ . 3teenbeck groupe Source belleved that at-
;i (a) was located the mass spectrometer and:i




