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FOREWORD 

The colorful illustration t the left represents the heart ot the 

eleotronagnetio eparatlon proo a in oper tion. Thi volume tells how 

the huge Electro gnetio Pl.ant, oont ining hundred• of similar separation -.. 

units, e uooea fully oper ted to produce materi l for the atomic bomb. 

The period covered in thia x rrativ• began in January 1943, spanned a year 

of preparation and almoat two years of operation to 1 January 1947. By 

1 October 1946 the jor objective ot the plant operating organization had 

been ohieved., 

Thia volume is the last ot six volumes describing separate phases 

0£ the Electromagnetic Project and it is recommended that the other volume• 

be read first , in order to chi ve full ppreoiation ot the story ot plant 

operation, which even more colorful than the illustration. 

The volumes ot Book V • Eleotromagnetio Pro jeot are as follows a 

Volume 1 - General Fea~urea 

Volume a - .Research 

Volume 3 - Design 

VolU?.U 4 - Silver Program. 

Volume 5 - Conatruotion 

Volume 6 • Ope~ation 

The volume is oompletely referenoed and oonta ins glossary or t ohnioal 

and code te which are designated by an sterisk where th y first appe·ar 

in the text. A soparate top oeoret appendix ha been prepared to thi 

volume in whioh production data,. oh rts and ~raphs are shown. 

31 Au"ust 1941 
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· ...... . 

1. In 1942, by 1pecif ic dele ation ot the_ 

Preal ent•1 authority uiuler the ar Powers Acts. an Electromagnetic 

Project -.1 au thor114Ml to produce Uranium 2,5. !he ul tia tt purpoae 

t the pera'blon or tiae resulting plant wae to produce the largest 

poaaible aou t ot Vranlum 2.35 ln the 1horte1·t peed.bl• time. the 

1oope t the eperati • 1Dclu4ed the prooe111ag, 'both ohemioally and. 

phytlcallr. or uranium 1alta, the norulting and training ot labor. 

develo ent work on the proceaa, "11• 1olving of housing and trana-

portation l>roblema, and the guar41ng of the ••o"t of '11• proceaa. 

Thi.a entire work, a1 performed. by the perating Conti-actor, •• oon­

trolled by the l>ietr1ot Bnglaeer of the_ llanhattan Diatriot, through the 

. Y.12 Operation• ort1••· 

2. Contractual Agreements. - Al though S'tone and ebater Engineer­

ing Corporation wae or1g1nally oonaid.ered tor both operation ad 

eon1truction r 'the projeot, it •oon beoame apparent that thie woulcl 

be too big a job and a 1eparat.e opera ting eon.tractor •• eought. Atter 

aideratlon t eneral oompani••• 'f'enneaaee iaetman Corporation ·•• 

aeked to aeeept thi1 aaelgmnent. elnoe lt waa telt that they bad the 

lnduetrial 9 JmoWbow" and. autticient wehnioally trained personnel who 
A • . 

wre not alnady eagag-4 in •r work. Following a letter ot latent 

clraf'ted on 6 January 1943. a tormal oontract >lo. w.7401-eng-23, •• made 

on 7 June 1943. Thie tollowed the atandard. War D partment ooet-plua-a-

f1xe4-t e operations oontrac t to • oalling tor 1 rvlees aa a con ultant 



sign. en ·ineering, d con1truetion.1 for recruiting and 

training penonnel1 tor reae -rch d dev. lo ent wor on the proees i 

and for op ration or th Y riou p rts or the pl t c ecmpletio or 

oonatruotion. 1 oontr ct 

ct the contr otor' reeponeibllttie 

n~s ot th proje-ct. 

i t i d by ~ au ple nta H e cop 

r oditled to e t 12.Hr develop-

~. obilitation. • ollowin the eleotioa ot Tenneea e 1znan 

Corporation as the operating oontractor, it • · eee11 ey to be In 

di te t ining ot their key p reormel 1n the proceae and w 1n1· 

t1 te a program tor "oruitin. oth r abl-e penonnel 1lho ooul.4 be train­

ed. 1xi. order to 4o th1a !EC by p n onnel w re eent to Berkeley, 

Calitornia, l.n January 194-'• to receive tre.laing b ti\• operation ot 

the ex rimental unite whioh wre ••t up in the Univ r lty ot Cal.itornia 

kdiation Laboratoey. Bepree ntathea of the Btcme and Webster Engineer-

1ng Corporation, the Weetinghouae Elecvle end Muutaoturing Corporation. 

the General leotrio C :y and the A re aleo at Berkeley at thl1 

time, ln order to •intaln liaiaon t.en researoh. design. eonatruct­

ion, operation and tebrioation. Tn.in1n 1n the oh 1oal operations 

requ1Nd. •• alao goin. on at B rkeley, 11hll• further experlmen.tal opera­

tions •re rrled ut at looheetet. .Y. Ko1t or the people 11ho ha d 

been •tudying these operation were tre.a1terred to . the aite at th• 

Clinton Engineer Worka by eptember 194J. hrlng "'111 1ame p riod. a 

dr1n to obtab the aeoeaaary labor tor peration ot the plant ··· begun. 

fh• nqulrement. weN eat1mat.d to e 2,500 people t.n Feb,...ey 194,. 
' . 

With the exte~11on ot the plant, ••ttmatea were ln0Na1ed S.n y 1944 i;o 

13,500 and e aifl, in December 19W+. to 25,000. inoe it was tound lm.• 
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-
poasibl• tc · bta1n eutf'iclent teohnioally 'trained civil 1an erao:zin.el. 

it' • aeceasary to d.•tail t.ohnioal pereonntl. from both the Anrf.'/ and 

the lavy to the operating eontraotor. 1n rder to train •ueh • large 

roup t people, cla•••• •re be un. with help o the u. s. Ott1o• 

ot duoatlon• . 1n lnouill• and ln the !EC ohool at Oak ltidge. 'urther 

training continued on the de el ent un1tt. the Alpha devel nt -1ta 

being started in Augu1t 194.J and the .Beta development units bl. ov her 

1943. fn1nlng in th• he oal pro~• ee beg , "1th a th run• to 

produo t"d terial tor the tnck • tri October 194.J• P llonng the 

organ1sat1 n ot a ounment ••oticm. S.n April 1943. it • re 11 d. that 

thia eeotien bad a tr endoue 1k and. virtually the entire procunaent 

aeotion t • Holaton Ordnane Works• ich operated by ?EC• • 

tranet• rred to the Cl in ton Pl nt. 

4. ant oeerat1on. - In alaple t nu, pl nj; operaiiions y 

'be cleaorlbed ln enen atepat (•) he eal preparation of teed material• 

(b) ••p&ratlon in e J.lpha or tint..• n etr elt•, ( c) recovery ot 

llllMpanted •t&r1al tor raoy ling. (4) pteparaticm ot partiallJ • • 

riohN t rial tor aeoon4 1ta t d• (e) aepue.tion ln B ta or eeoond ' 

atage raoetraolca, ( t) Nooveey or uaaepanted aaterial tor "eyelh ·111 

the ••cond atage and.. tbtally. ( ) preparation ot the tlnal highly con­

centrate4 v.235 tor ah1paent. 

&ltlal o eratione the Alpha or tir t at ,e eh• try be u 

· otion1 or thie 4• r nt b1clud the prepara-

tion ot • terial, trachl.oride (UCl!c,) by t he tr• nt of 

the onm oxide (uo3) • as r• ived ro the Di triot, with arbon tetra• 

ohlorid• .(cc14) d pur1fi t1 0 the product by means or a ••cuum 



) 

( 1t1llatio~ r1 1 

ted o 

1 1 

(U04)• 

e (UOJ) , 1 1 tH& 

• iltrlet. 

t next lp 

·1, e·a 

ree Nok• tollowe 

~·· 
Pna1nen 

had 

t • or r in 

t \)e ,. •• ,. atld reproee ed.. 

tr at ng 

)', yhlc 

orr • 

• 

ol peroxt. 

.,, 

ur Upha l -;tn.ok1 b pe 

aok S, · 

.... . 6 :a 

e o r 

, eptft er d tolNtr. r •pe 1+.1,.. 

·b• • o tal • whS.oh -· •l - eel 

ae t z OD lnl\lla re. 

tull pera ti • lon ot "1• 

.• 



1 ina 

be 

The fir t B rao 

perat1on u in . 

n our-o unit 

d i n roh 1941~, o p .... 

re . d s th Alp tr ok could 

f und t o b uns ti 

I rt d. On 11 1 1941~. th 

nk inr. Alpha product a a r t d and aatiafac tory ono"1t -

tion s ob ined 1n product.. In Jun 1944, Beta · traok 2 a rated 

on no 1 terial, a nd lt b an u 1 Alph&. product a s teed in Sep-

ta r 1944. By Dece r 1944, there were } Beta traoke operating 

.•t oapao1ty. It s deoid d 'o oonati-uot a fourth Beta bulldin , .S.th 

two addl tional traoks, to \>ring the total t track to eight. 

The s.50 and K-2'j plants be .,,.an to r aoh appreciable produ · tion, 

and in F ruary production e hlgh enough to pe 1t t•edlng the11" pro-

d.uot th lpha • g • terlal or ab no l u.235 eiu-io t 

received in February 1945 tro S-50, and in · oh 1945 trom K-25· 

Durin the uae or thia enrS.ohed toria.l Alpha production naohed a 

1m , durln one ek in July 1945• It s expected that 1-2) pro• 

duct would reach a •oncent t1on or ~-5" and another Alpha ah t.atey 

\N1ldlng tor prooe111n ~1• rial at&rted. However, it • 

4etermined that l-2'j could procluae te,-lal or euttlo1ent oonoentratlon 

to b t•d direotly to Be • Th ref'or•, the u• of s .. 50 product as teed 

to 1·25 waa atar'Md, and the u. or l-2::) pl'od\lCt a t ed. to Alpha •• 

atopped l n May 1945• 1no this" terial a reo iv d. tJ"Qm both S.50 

and I<·25 as uran1un hexafluorid (UF6), it s n oen ry to place a etep 

ln both Alpha . d eherni try tor t h oon ersion t .o t he o!'ange ox1d 

(uo,) • 8y the iddle or Jun 1945. the fi ra t . ter1al wn f d to Beta 

t ro:m K-25. 
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Thi don y tur ieh1ng employees only uf fic1e t into tion to do 

ir job • ·and b 1 tur and piotur s disoouz-aging loo e talk · d 

r r • Ir1 oonn ation ith th e aott it1 a, gu rd to 

by th District n 4 k n o r 'by TEC 0 11 l Ooto-

r 1943 d event lly m&J':w~um of over 9000 g rd& gua.rd ttea 

• · m.ploy d. Th prot ot o i f ru tir tak n er by fEC on 8 lat'• 

r 194;. 

7. Auxiliary Service • .. ?he op· r ting oontraotor 1nta.1n d a 

lledieal Depar nt with oap1ta.l 8ervioe on th Are • Thi.a group oo­

open\t d with the Saf'ety De rtment to etudy ha.1 rd .. a nd red.uo aco1-

dent a. The arety re<)Qrd obt 1.n d an envl b lo onfJ. Other f~oil-

i ti I •hio . r provided or rtl lly provided included tran ~or ti on, 

housing. o reteriaa, laundry • rvio and ter n pow r •upply. 

8. In ord r to . in in oon " t ith Y-12, a 

Y-12 O t lone Otf1 •• inte.ined 'ey the D1etr1 t. 1'hie of'fio 

s h ded by t Y-12 Op r tione 0tf1c ,. and • organit d on the 

aame plan s TEO , 1n orcl r to intaln eff'io1•nt oonkct wi'h tho open.I· 

ting oontraotor. Th• Y·l2 Operation Ott1oer alao 1ett$d •• Y-12 Unlt 

teobni l adviao to th Diatr1ot I 1n•er. Cloe eon-Chief, who 

tact-. int in d between th Y-12 0 r tlons Oft1c , headed f1rat 

jor h • E. K lley trom 

by Lt. Col. J. • R\lh.ott from o ptemb r 1944 to Novembor 194i , by Colonel 

G. J., .i'orney from · o•e b r 194:; to t pr e nt dat , l January 19l.i-7• The 

managomen.t or TEC head d by Dr. J:t' • R. Conkli • 

'· .. 88 
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UHAttAK· DISTRICT HISTOilY . .,\ · 

BOOK V • ELECTROMAGNETIC PROJECT 

VOLUME 6 .... OPERATION 

SECTION 1 • INTRODUCTION 

1•1. Purpose ... The purpose of the Electromagnetic Project w 

to operate a plant to produce the largest possible amount ot oonoen-

tr ted uranium 235 in the shortest po sible time . The final produc­
-hmes · 

tion rat ot the plant exo ded he original goal many f.oid and the 
/'-'fltfvcf. 

pero nt U•235 in the finaI was considerably high r than that originally 
A 

planned. 

1•2. Scope. • The ecope of operations noompaa ed the prooees• 

ing in a fabulou ohem1ca1 and electrioal pl nt , of vaet quantities 

ot uranium salts, procuring auxiliary ra material as needed , pro• 

viding replacement parts fbr machines which r. pidly wore out in the 

process , and gathering the large number or personnel neoosse.ry to op-

erate the plant . Concurrent with operation, continuous resear ch and 

improvement had to be conducted, to improve the proceos wherever possible. 

in order to operate the plant at the high st possible pe k of pertor,,., -

jftanee . Operation of th El ectromagnetic Project (?•12) presented • 

"8.rlety of entirely new industrial problems , and ork wh1oh had been 

recently done on raw material measured in grams hfl d to be expanded 

to handle tons • The aoienti ats who h d been doing the research work 

had to have •ome 20. 000 workers to operate the ne plant . Mo$t of these 

worker had to be recruited f r om le.bor im.rket within a r d1us of ap-

proximately 300 miles, with Knoxville s t he center. All these opera• 

tions bad to be o rried out in the utmost secrecy to preserve the secu-

rity of t he project . 



l•S. Authori&e.tion ... Th uthority for the Manhattan District 

to operat the plant ie oontnined in th a.me public 1 ws and dir c• 

tiv which authorited the design nd construction. The uthorit1 

re fully described in Volume 1 of this book. In brief, the District 

uthority is based upon specific delegation or the Preeident•s Author-

1ty under the War Powers Aets 1 upon reoommondations contained in th 

approved 17 June 1942/ Report to the Pres id nt, by Dr . • Conant nd 

BushJ and by the mt.unorandum dated 11 .September 19"21 from the Command• 

lng General, Army Service Foroes to Brigadier General L. R. Grovee, 

pl.acing him in complete oherge ot all aoti vi tie of the Manhattan Die• 

triet. 

1~4. Admin1etrat1on. • As with the other production plants of 

\ th District, Y•l2 plant operation s controlled by the District 
I 

Otfio • In ord r to achie~ the most etteot1ve r aulte from all 

t o1llt1e • the District Engineer a signed eaeh pl•nt a apeo1t1c part 

in the operational plan and it then became the reaponsib111ty of the 

Y-12 operations office and the operating contractor to produce the 

* quantities and concentrations r quired, 
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SECT! 0 l 2 .. co.nRACTUAL ARRAlJG ~ RNTS 

2-1. ~ 1 otion of Contr tor . 

• R quiroment • - on r l Gro outl inod • in .naoti nga 

during D eemb r 1942 and J uary 1943, requirements of n operation 

oontraotor for th Eleotr netio Separation Pl nt, which included 

pri: rily indu trial t•kno ow", nd ilability of key per onn 1. 
A. 

During pr 11.minary disoua 1ona th ffiei ls of E st n odak and 

Tenn asee E , t n Corporation, Gener 1 GroVi stated that 1e ·ia not 

looking tor 'long be rd 
' 

ut rtioul rly th t h v nted operating 

p opl ho could t t ok th proble fro a production ·tandpoint (3 e 

App . Dl). 

had 

oonsid rad the Stone nd ,; b t r Engine ring Cor por tion for both oon• 

struotion and por ti n of the projeot ( ·e Vol. 3) . quit 

avid nt tat thi ould be ' too 1 r"e job for any one or aniz tion, 

nd the Stone nd '::eb t r Engi er ng Corpor ti.on ~~ orldng on 

d si n and oo truction it va d cid d th t a sep rate operating eon• 

tr otor shoul d be oho an. Th Gen ral El eotrio Com.pany1 a stinghou 

Electric nd :: nu£ oturing C,.,rpor tion t Amerioa , nd Tannes Ea t • 

- n Corpor tion er oth r £1 co id r d. Of thes , the fir t two 

w re co id red to be oooupi d on other wor to th ir c p city, nd 

they dld not h v utfioi nt key p r onn l to put on the job (See App . 

Dl) . 

n Corporat on. - Duri 

D oemb r 194:2 and January 19 3 , sever 1 me ting were he ld by General 

rove and Col . 'ii r hall , 1.striot !.,;In in ar of the :.!arlh ttan Distriot , 

~~' I· ~ t(LJS[ 
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'Wi · r. e C. 1 e. 1 ... Pre id nt nd G ne 

Corpor tion, tmd r • Lov joy, r v • 
ul&er, and Dr. ~ nn a t n Corporati • 

Gro 1 i-e th ext ne ity t r •eore Yi 

e il . b Tenn a Eaa and h n outl in d th prob 

Coi-por tion ( . ) a oep th ... 1 nt wr b iilg tol ho por-

tan th proje \ to • 
or · ten 

7 

(Se PP• Dl) . 

2-2. 

lowin he atand.ard ar Depa 

tract tor , provided 't t th 

t Co oration. .,uld 

ru pro- •out on ot th• •I'•, letter 

aen e. a. oontr o until 

to l pl.eted 

t coat-pl -a .... f 1.sed-ree Op r ti on Con-

o wor or th ontr o'\or# 

er 'tour Titl •• tollo & 

"• Consult nt Service, I .... r oontraotor would 

rd.in t pr p rat ton or e n . e-

1ne :rin I and oonttruation ot a or th u1ld.1n • and .... 
\ 

rdlng equS.p . nt and uxil iary • rvic pert ing to · ~· plant, cd 
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uUcU d equip n.t, Purtb.• t h . c tractor • to oonsult. 
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for' thi • rvio• ln a ddition to rei urae / ent or coet • 
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in th month ( App. 2). 
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and that n ddi tional 7 .500 would be paid eaoh month for e oh 

process unit up to maximum of' 7 unit , with 64, 000 'per month for 

oh process unit in exce s of 7. . his uppl ent o provided tor 

·the di po ition ~f urplu property b the contraotor, 'With th p­

prov l of the oontr oti officer. The contr ot - ul'ther prov id d 

tor ei nment , to th.'e oontr tor 1 et uoh teobnio 1 m n troin 

Arm d ore s s m1 ht b obta1-ned th 

cr~tio l needs in cert in of the plant op r ting d1v1 ion (S App. D3) 

. l 

. '·· 

I . 
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ECTION 3 • OBILIZATION 

~-1. Gen r 1. - S leotio or con tr otor op r te the Y-12 

( leotJ'O g~ tie) Pl t olv d only one o the m y problems £ac d 

b th Diatr et. the ! nness e · s t Corpor tio haa m ny able 

n 'Within th ir org ii tion, and could at or tro t he parent 

or anization, E ~ n Kod 
' 

t non of th.es n had any xperi-

· nee with t his ork, whioh s compl tely navel.. The key personnel 

h to be trained t1rs_t, ' 10 ~hat they in turn oould. 1n1tniet thoee 

o ere to wo ' im er th m. Bero thi pera~nnel oould 'be trained 

i n t he varlou operations ', they h«d to e cruit d without being 
· ~~-:1~ .. , - ~r~ 

ven he leas hin of at work they woul ng ge 1n. A pro cure-

m nt ro ra to inaur , ope~ tion o pl f o tch the needs 'Were 

un own ad to e 1 nned . A enr n r1n r-: off :lo e had to be orrred 

to tudy and approv de 1 s ell s to ove rsee layouts or build-

ing and .dispo ition of equipmel\t • A~ organisation oh r ged with 

d bugging• and improving equipment w s n a't> olu~ noo saity. .And. 

laet but ~Ot lea t, au:cillary facilities of all types .had to be prO• 

Tided at the site, 1'hich in th . beginning s : hilly wildemes • 

3.2. irst Aotivtw• ~ In January 1943. tmm.odi 1ely after the 

!EC had o oepted the task o op rating the electro netic pl t, 

certain of the bers •er taken to Berk ley, C liforni , where th 

Unive r 1ty of California s oonducting jor res rob and develop-

~ent work on pl . t probl•m , b come aoqu int "d with operation. 

Cont rences held ong the Stone nd ebster Engin rin Cor. 

porat1on, the Gen -rel El e otri o Company» t he Westinghouse -Electric 

and uf' oturing Comp ny, Radi tion L bo tories or the Un1ver-

si ty o Calitornia, the Anny am Tenn see 

BEBRFla 
3.1 

tm Corporation. 

I 



At thes meeting problems ere discussed , ide s for attacking the 

proble.tUJ were exchanged , nd p l ns for e. speedy tart of operati ons 

wer made . Tennessee Eastman t up e.n of.fie · 1n Berkeley to pro­

vid first-htmd inform tion for key dmi nietre.ti e and t ehnio l 

personnel, to analyze design, and to study trai n1ng methods for 

chemical, meoh nical, eleotrioal, engineering and prooese phases of 

operation (See App . Dl) . 

i•3.. Training at Berkeley, California. • The Radiation Labor • 

torie t ur ned over two experi•ent l mass spectrograph units known 

as the XA Tanks• to the Tennessee Eastman Corporation so that per• 

eonn l could begin training nd become acquainted with operational 

procedures. The number or personnel at Berkeley grew until it had 

reached peak of 164 persons who Jere actually engaged in the new 

work, (S e Vol. 2, App. B4). Bi-weekly seminars on phase of the 

work connected with the XA tanks, which proved to .be of great help 

in di cussing and solving problems, were oonduoted by the Radiation 

Laboratories. This group worked in Berkeley until September 1943, 

when most of them went on to the Clinton Engineer Works (See App . Dl) • 

3•4. Preliminarz Chemical Work. • l)'h.en the Tenneuee Eastman Cor­

poration beg n participating in the project, muoh or the basic chemical 

researoh had been done, but a great deal of work till remained to be 

completed before large -scale preparation and recovery operations oould 

be carried out . Some of this work was done et Berkeley, some at the 

Eastman Kodak Laboratories in Rochester, New York, and eome at the 

University of California Agricultural School at Davi (See Vol . 2 Re• 

ee.roh). Approximatel y 4000 pounds of feed aiterial • , t he grey• green 

·'~~ / ·' - s. 2 
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alt (UC14), · s prepar d at Davis, hile activity at Rochester con• 

isted of xperi:mental ork on analytical prooedurea , "liquid phase" 

prooessin{; (conversion of uranium orange oxide t o grey-green salt) 

(Se Par. 4-40). bulk reooVi r "* (tr tment of olutions obtained in 

cleaning units ) nd subl1 tion (purificati on of feed material by 

cuum dietill tion) . 'ork continued in these loo tions until September 

1943, en most of t he peraonnel were tr nefer~$d to CE"R (See App. Dl). 

3-5. Boston O£tice. - In February 1943, an office wa set up by 

TEO in Boston, to provido closer coordination between the operations 

contractor nd the construction contr otor, the Stone and Webster En• 

gineering Corporation (See Volume 5, Construot1.on). In Me.rch 1943, TEO 

was imde responsible for coordination of design and work of research 

groups• eonstruction contractors and supplier • All plant layouts and 

rious designs were revi wed at this office until its personnel was 

moved to CEW at the beginning of August 1943 (See App . Dl)+ 

S-6. Reoruitin9 Personnel. • 

a. Civilian. • While preliminary work and training of key 

per onnel were being carried out, an intensive drive to obtain labor 

e begun (See App A2 & AlS)• Du.ring February 1943, th estimate ot 

personnel needed for operation of one track was 11 450 people and for 

five tracks. 2,500. Employment office were set up at various points 

in the country, but considerable difficulty s experienced. Recruiters 

wer aent to distant points to interview and hire personnel , but th be t 

results r accomplished in nearby Knoxville (See App -AB). Th~ city 

nd i ts environs wer found to be a very fruitful area. Through th 

aid of the u.s. Employmen Office , great many were hired, both to 

fill needs of additional personnel and to compensate for turnover 



( See App. 15). A n est i iw. t e , mado in ay 194 , base on t he 

l imited ope r ting xp rience ·a ilab l e , r ised r quir e nts to almost 

7,0001 hile a revis i on on th b s i s of ne ds tor th6 extension in-

ere sed t he number of per onnel required to 15,500-. I n December 1944, 

further estimates were de that 21,000 ould be needed by J nuary 1945, 

nd that t he requirements ould iner as linearly until 26,000 r 

employ d by !lay 1945 (See App. D4) . . A chart showing the TEC organi• 

cation ln Septemb r 1945 ia shown in App. A•l. The recruiting e paign 
7.61$ 

continued throughout the period of operation, and costs of the ee4sb· 

progr , up to SO June/ 1946, amounted to S4 dollars and 8 cents tor 

e ch of the 441 346 per1one hired up to that tims (See App. D4) . Charts 

ehowing th 

Appendix A.•3 and A.•4. Employee ~arn1ngs t Y-12 re shown in Appendix 
Qr~ 

Exhib1 t A•lO to A-17 and Y-12 v. ge dividends to employee .l:t; shown 

in App, A-22. 

b. Military• • During the early period of operation• it 

was also found neceu ry to tak trained ohemiste and engineers from 

the Anny and N vy, and to fill ori ti cal posts in the plant operating 

ate.ft from this ource. vy pereonnel were drawn from the men who had 

been oommissioned but had pr'6vious training as ohemiet or engineers. 

The Army personnel were oho en from the ranks by the same criteria and 

formed into a Special Engineer Det ohment • which lao orved to absorb 

returned per onnel formerl y employed in the District to the work which 

they were . trained to perform. Both the ~nny nd Navy personnel rece i ved 

service pay as determined by their rank or grade. By August 1945 , there 

were 450 Army enlisted men working for TEC . The first three Bav 1 Ofti-

oars reported fo r duty on 16 March 1944. The number rose t o a maximum 



of 143 by Jul y 194 • BocinninE 15 vember l 44, the number or offio rs 

on dut ste dily decline until by 31 D oemb r 1 ~4~ only aevente n re-

mained on th roster. Of thi numb r , t o wer tached wi. thin e. short 

while . The re:rminder · r retaincid b t h is rict for an ind finite 

period. ( See App . D6 , 6 n 71 Book I, Vol. 8)., 

3•7. Training Per onnel. - "ith th help of the u. s. Offic of 

tion, cl && re started to ground the new personnel in TEC 

policies and .further oour e w re conducted to aoqu int them with the 

work they were t!> perfonn (See App. A2) • In k epin with th rigid 

security of the 

information a 

he.ttan Di trict, peraonnel were g1 n only a much 

s needed to carry out th ir ig ent 1 in eom caeea. 

the aims ot the operations r completely distorted to mi•le d the orker , 

y t described in auoh a nner a to keep th m careful, al rt •nd etfi• 

c1ent in performing their duties (See App. Bl) . In the b ginning, 

olaaaes were held in Knoxville, utiliein the f cilit1es of the Uni• 

verai ty of Tenneuee. Subsequently, olaHe& were conducted at the TEC . 

eohool in Oak idge, and others w re conducted in the Y•l2 Area. Pre• 

liminary instruction was given to track personnel (cubicle• operators) 

on dummy installations, and the XAX unite (Alpha• Devolopmont Unit ) 

in the Y-12 Area were used tor training, as were th XBx units (Beta• 

Dev lopment Units) as well aa the prooes raoetraok•• themaelve (s e 

App. Cl2 and lS).. To give training and d velop t ohnique ithout losing 

l bl Alpha product, the Beta rao tracklf er operated f or aome time 

on normal feed (ur nium a found inlllture) (See Par. 4·6• lao ae 

.APP• Dl and 8) . 

3-8. Oper tion of the Alpha Dev lopment Units. • By August 19431 

th XAX uni ts w re completed, and the first run wi. th "innage" wa. 



tarted. ( Tl:1e t ttinv..ar;e" ref' rs to t he period in operating a unit 

durine; which a tual f;epsretion of th<: isotope U-235 from U-238 is being 

ocom lished .) The XAX ope ted with "cold source 11 + t 10 be • units 

uoh as tho used in the Alpha I r o tr ck (See P r. 4•4.d) . Thi 

ork cont1nu d for both tr ining and exp rimentation on Alpha I unit 

until December 1943 1 wh n XAX v,1u1 converted to 4 beam "hot source"• 

units to provid operational exp rienoe for the Alph$. II unite (See 

App •. CllJ and ~See App. Dl). 

!•9. Preliminari O~e!ltietrt Operations. • By lat · y 1945, new 

and le. rger Vapor Phase equipment ( 600 pound batches) h d been devel• 
and 

opo~._ inetalled and had completely repl oed the Liquid Phaae proceea 

tor preparing Alpha charge material. The Liquid Pha e equipment waa 

cleaned, put in a standby condition · nd not used again tor Alpha 

ti!'d. Ho ever; the Liquid Phe.s process continued to be used tor 

Beta oharge material until l Jan'Uflry 1947, except for a few experi• 

mental batches. The Pl"i.mary Recovery D partment (charged w1th clean• 

1ng unit as they l'f'.ere removed from the tanks) operated w1 th make-ah1tt 

equipment but were ablo to process the XAX unit • The Bulk Treatment 

( prooeaaing eolutions trom Primary Recovery) started very slowly, but 

made some runs in Deoember 1943 (See App. Dl) . 

· 3•10. Operation of tho Beta Dev lopmant Units. - During Se·ptem­

i 
ber and October 19 J, plans tor the XBX (Beta Development) units and 

the first Beta track buildin,g (No. 9204•1), housing traoka 1 and 21 

wer formulated and construction as started on th fir t Beta track 

building 15 
~ 

y l94f"• Some of the personnel from XAX w s transferred 

to XB.X, end hen the first Bete unit ( mitter•) arri~d in November 

a. 
~ ·~ . 



• 
1945- opt1r ations ere tarted. Many defects were found in this unit, 

nd rede i gn wes de m~d necessary. The new design proved aatisfactory, 

and t h first sucoea tul runs were made in XBX during December 1943 

(S e App. Dl).. Until February 1944, th d velopment units were uaed 
' 

primarily for debugging the exi sting equipment and familiari11ng per• 

sonnel with op rat1on1 r. f terward, XBX was us d for r search and devel• 

opment problems, most of the debugging and all the personnel training 

being tr nste:r d to the track bu1ldi_ng (See App. Dl)., 

S·ll.. Procurement• • 1ith e. vie 'I to handling the varied prooure• 

ment problems preaented by the task: of providing tor the needs of Y·l~ 

a proourElllent dep rtm nt wac formed in April 1943. Even with the al• 

most tot 1 lack of knowledge conoerning the replacement requirenente 

of the n"'1 plant, it was realised that the first procurement organi• 

aation was too mall to oope with the problems presented, and almost 

th entire Tennessee E&atm.an Corporation•• Holston Ordnance Works pro• 

our«n.ent eeotion was transferred to Clinton (See App., Dl). Ordering 

ot a pare parts in proper quantities ns virtually impossible 1inoe 

no intelli~ nt baeie tor estimating was available because of the lack 

of operating experience . Thus most estimates were shrewd gueaees, a 

procedure which could not be expected to be very eftioient, e.n.d in 

many oases pro..-ed to be quite erroneous. F.arly ordering of eleotri• 

cal eupplies proved to be a wis move, but a shortage of spare parts 

tor t he bins• cav~ed ome to be ehu~down, and resulted in a complete 

ehu~own of Alpha track S for a short period. Extrefile l y rare chami-

cals such a samari um, yttrium., rhenium end other re.re earths were 

procured i n sme ll qufl ntit 1 for laboratory us es , while other eubsta.n-



oes which hRd previousl y had r limited oom~ercial applio tion were 

n$eded in st gg rincly 1 rge qu ntiti (4000 gallons of liquid ni-

trogen p ~ week per tr ck . for exa.111.ple) . De lioat equipment of all 

types was neoded in oper tion research and l y is1 dosimeters, 

m asuring the radiations in certain area, were need d t o safeguard 

the health of par onnelJ pH meter , el otric 1 devices asuring th 

acidity of solutions, er needed to control ohemioel pbaoes ot the 

work.. One of the sjor procurement probleiu, on which Jn.o ~ of the 

work . s done by the Madi on Square Area Office of tho Dlatrict1 we.a 

obtaining and having proeea ed the natural uraniW11 used by the plant 

(Se Book VII) . Uranium, a uranium. trioxide, tor the Alpha prooes 

wa reoei ved trom 1943 through 24 r :ch 1945 tram th llallinckrodt 

Chemical Company. or the sos.asa.4 pounds from. this company, S_, 150 

pounds were received in l943J 2291916. 6 pounds in l944J and 11.112. 9 

pounds in 1945. The Harahawfhemioal Comp ny supplied large amount 

of the chl oride in 1944 and 19'5• ~iacellaneous roce1pte from u.s.E.D. 

amounted to approxi te l y 481000 pounds of uranium. Other sources 

brought the total of uranium received for th Alpha Procesa to 520 , 240.1 

pound• (See APP• D9) . , 

a.a 



SECTIOl~ 4 - PLANT OPl:S TION 

4-1. Goner 1. • The supe r b ooornplishi.n nts of the engineering and 

oonstruotion organization in delivering plant th oretically cap ble 

of separatin£; t he r equired q uanti ti s of Uraniurn. 2S5 by no meanG over• 

shedow the work of the plan · operati ons group in forcing the huge un• 

tected mnas or buildingu, machines and men cotually to pt:rform aa planned. 

The taek of hipping the bUGS of equipnent failure . lov- efficienoie and 

losses , with untrained persounel, 1-lilile surrounded by th(1 dirt nd din 

of continuing constr uction work, was indeed a prodigious tnsk {See App. 

Cl; 2 and 4). 

4-2. Jlll.terial Flow. • The uranium ores whioh vore prooesse.d in 

d 
the plant were obt ined ·rrom Mallinckrodt• Bu Pont nd Linde (See T.s. 

'1 APP• to this volur and Vol. 3 Sect. £). In the amplest terus, the pl nt 
) 

operation may be d nor1bed in seven steps J ( a ) Chemical pi·epa re.tion of 

feed aterial, (b) Separation in th Alpha or firt:rt-st&.ge racetracks, 

(c) Recovery of unserar ted material for recycling, (d) Preparation of 

partially enriched mate1·ia.l for aeoond•stage feed, (e) Sepe.ration in th 

Beta or second-stage racetracks, (f) Roco-very of unseparated material 

for recycling in the $eoond-etage enc1 1 fiue.lly ( e) Prepu·e.tion of the 

final concentrated U•235 for shipment. 

4 .... 3. First Plant Operation ... Preliminary work having been done 

in Rochester, in California, and at Droln1 Univ~rsity (See Vols. 2 and 3) 

on prapnration or feed for the raoetraelal, t he first step in production 

'MUJ started t tho site in October 1943 , wh0ri a group of chem~ oal workers 

occupied t he first- stae;e che.rd try bµildine; end bcgnn the l a r ee scale 

prepa rat ion of fe<Jd rr:.at~ rit:tl. Fr pE:.ratio1JL v. ere als o ma.a for recovery 

. 4.1 -~ 



of untrapped material 1n the prooeu bins, end for treatment of this 

materi&.l to m£.l.b it n'W.ilabl for re-use or recycling: in th machines 

(See P r , 3-S) (s e App. Dl) . 

ti on. 

e, Alpha T ok 1. - Th fir t Alpha I type r oetrv.ok (unit 

consisting of 96 two•beam unit ) (See App. CS) wac turned o~er to the 

Tennessee Dustman Corporation on 13 November 194~ (See App. DlO )• Op• 

ere.tion of' this tre.ok s t ken over by personnel trained on the n.oev-

elopment Units"• {$eE) f'Qr,. S-7). Proee.ssini; was hampered by numerous 

diffieulties, principally short circuits in the mgnet coils, resulting 

in operation of no more th n ix t ·nks at any one time. By December, 

11 operations in this building were stopped in order to remove magnet 

coils, tor reworking by the mt\nufe.oturer, when the presence of millscale, 

rust and other sediment s found in the oil cooling system. To fore-

stall such trouble in the future. the cooling oil pipea ill this track, 

and in other tracks being built. were torn out for special cleaning 

and for installation of' individual cooling oil filters for er.ch coil 

(See App. Dll). Uurine the shut-down period the efforts of the operat• 

1ne; group were directed at more training and r ebuilding of employee 

morale, which had been seriously lo ,,red by the unfortum te beginning. 

b. AlRha Track 2. - Operation began in Track 2 in January, 

With good results e.!ta.ined almost immediately. First eight and then 

sixteen tanks were temporarily turned over to the Radiation ··r..aboratoriea 

as test units, During Bebrue.ry 1944, the numbtH" 0£ pereonr.1el employed 

rose to over 61 600 {S~e App. AZ), and t he oper·ation of the plant was cost-

ing about ~1,879 1000 per month, Inlikine the total coat of operation about 

; 81 641,000 by the end of February. A disoussion or costs will be found 

in Par. 4 .... 271 however, coats are given here and in ensuing paragraphs 
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to illustrate the growth and magnitude of operations (See App. DS & 12). 

c . J. l pl c. Chemic a l Operntions • - Uuring t he onrly period of' 

opetration, lens for the J~lpht. Chem.ical cycle et· formula t a nnd they 

· r i.ued essentially unch need all through opore.tiont;l• e.- oept fox· con-

centrl'.tion oi' Uraniw:i. 235 in the feod material. The ·normal mntorinl 

to be processed ~~a received as orange•oxide ( ur nium trioxide, UO~) 

and had to be converced to the volatile grey-green salt (uranium tebra-

chloride, Ucl4 ) i'or use in the units. The steps neoessary for conver• 

s1on were reaction with carbon tetrachloride (CCl~) and decomposition, 

by heat, or tile resultant intermedie.t (UC15) to the grey.green salt 

(Ucl4). The reaction s carried out at about 13o0c and a pressure of 

125 lbs. per square inch maintained tor 6 to 7 hours. The produot \W.\6 

the intermediate (UC1
0

) with liquid exeess oe.rbon tetrachloride (CC14)., 

The slurry (solid and liquid) s then decanted and centrifuged, t'ter 

which, the eolid (Uc15} wns transferred to a drier and con-mrted to 

uranillt.'l. tetrachloride (UC14 ) by heating to 350°c in electrically heated 

drwne. PurU'ice.tion was accomplished by subliming the gx-ey-green salt 

in high temperature vacuum stills• Later, two processes tor the prepar• 

at1on ot feed Dllterie.l uranium tetrachloride (UC14 ) were used in the 

Beta procee~. fhe Liquid Phase was carried out somewhat aa described 

abov and the Vapor Phase e.s carried out as follows and in auoh manner 

that the entire series ot rea.otiona takeo place in one reaotor • The 

uranium peroxid (V04XHeO), obtain d by precipitation from the nitrate 

aolution, was dried nd oalcined to convert the peroxide to the trioxide 

(tJ03). This · in turn we.s reduoed in situ b/ nlcohol to uranium oxide 

(uo2).. A mixture of nitrogen (N2) and carbon tetrachloride (CC14 ) wns 

fed into the syst.em and into the uranium oxide,1 (uo2 )J to convert it to 

·uranium tetrachloride (UCl4). The tetrachloride Y1as dried and stored for 
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use as reed material in the process . ' ,~ f >.., c: -.'>!.. / 
\ 

Oi' tha nu: teriCAl ftrc.i to t ho tracks 1 alJout 90% remained unv porited 

a11d as le.rt either in th charge bottles or was eondensed around th 

,-end, liners;: bi.us, nd th E-er.td outsi ·e th$ receiver pockets , without 

being enriched. hitj ma eri l a r oo ered .f'rom the tr ok: uni ts • whon 

removed .Crom aerviuing, with te und . team and. auch mechanical wa h1ng, 

eoraping , brushing 4ltW. vaouUTI cluaning a oeem d neGet;i&&.ry. Tne ter• 

ie.l (unused nd co:ntamiu.ated uranium tetrachlot"ide called ''gunk") was 

put in awluui on wii;h i1itrie aoi<l , filtered to remove undhsol ved aolid..&1 

conoontre.ted and separat; d by n m·~fmio olvent &uoh as OarbitolJ 

washe , precipitated as ui .. 1.miwn pe.roxido (uo,xa,o) which was converted 

to uranium totre.ohloride ( UCl 4 ), which a g in re-entered the cyol as 

t •eed material. To give aome ide of the magnitude of the reoyol _ as 

co1np red with production, the !'ollo ·ng f'igur s re of' interest , In 

'bhe Alpha c ycle 1 through 9 ~eptember/ 1945, the date on which Alpha 

ohtnrd~try wa disbanded, th ratio of U- Z35 that he.d been ee:EJarated. 

from thb grey• green s alt (uc1,) fed into the tracks, was l to 5,825 

( ,. .;) _ App. C26 1 291 30• 31 1 32, also a APP• Dl3, 14 & 15). 

dt Operation of -11 Four Alpha I Trttoks . - During Ma1·oh 19441 

Track l was aga~.n put into oper tt on and Tr ck 3 s tarted, although 

aome trouble 'BS eJ..11eri enc d in t h latte1· because of ahort-oiroui t '/ 

w1 thin the me.gnet coils . Opt"tre.tion was not smootll'1 because of continued 

ehiftine; anO. training of personnel on t he production units, end diffi• 

eulties with the units thg.cnselvetJ . On l .1 April 19416 T~:ac 4 started 

producinf; and by the end of th& month all four Alpha I tr-aoks, which 

are of t he two beam t:'Jpe (See Vol. s, Design) were contributing equally 

to p1~oduotion. Continued reoruitinc; of porsonn13l he.d brought t ho number 

employed at t he end of April to over 11,000 (s e App. A3), of which; 
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5 1 800 were enc;nged in actual plant operation hile the rest were work­

ine on engineorint; and servioes# · e.d:ninistration or procurement. or ore 

being trained (Se App~ D17 & l~). 

For the first feVl months or operations it must have seemed to 

everyone concerned that the plant would never operat properly.. , oh ot 

the ·Jhousa.n s of workers s beset by countless problems and troubl s 

vlhioh wer no sooner settled than new ones appeared. There ?;ere over 

2 ,ooo electrical troubles e. month on each or the tr oks J reoei ver pockets 

could not be cleaned, beoause uranium alloyed with tho stainless stGelJ 

chemical equipment broke do 'llJ bins had to be shut do'Wtli because of tem­

porary shortages of spare p rts nd because equipment whioh did not tuno-

tion as designed had to be m.odernize<l or l"eplaced. 

,Fir t Shipment to i.o·s Alamos . • In epite of the ditticul• - . 
ties to be overcome , the i'irst shipments of useful product to Los Alamo 

were made in March 1944, jus.t re · days more than a year after eonstruo• 

tion or the plant was begun. The ahipmcnts contained Uranium 235 oom­

centrationsf of 13 to 16%, whioh wer not su!'fioiently enriched tor use 

in the bomb but were urgently needed for experimental ork at the le.bora• 

tory directed by Dr . J. R. Oppenheimer. Shipments of this maiterial , which 

were taken from the Alpha ste.ee, continued until 11 May 1944 ( See App . Dl 6 

and 18). The first Beta product to be shipped to Los Alamos was delivered 

to the Army by TEC on 1 June 1944. 

4-6 . Foreon t . of K-26 Feed to Alpha . - Planning and coordination 

atudies oonoern1ng the r elationship of K- 251 the gaG diffusion pl ant , and 

y ... 12 showed that the best possible use oould be ?lflde of the installation 

it they wer used in aeries 1 i . e ., instead of tryin.g to reach oonoentra• 

tions in K• 25 comparabl e to those obtained by Beta i n Y•l 2, K- 26 output 

should be used es feed by Y•l2. At that time it was expected that K· 25 
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1oul d t ke ~ery long timo to reach concentrations ebov 3-6% U•236• 

and plant wore laid to utilize t his materi al in Alpha. 

Studies were mad or the ha1nrds involved, and it &s concluded 

t hat new facilities would he.ve to be provid d, both to handle t he 

material in smnll batches nd to void any preventable losses. Facili• 

ties also h d to bo provid d for eon~ raion ot the Qorrosive white salt 

(urani hexe.tluorid ) to orange oxide (uo3 ), for use es t ed in the 

Alpha cycl , sinoe t he material from K-25 would be received a white 

salt (tJF6). The oonsequeno of these studies was the design of a chemis­

try building designated ae Building No• 9207. The subsequent spectacular 

performance of 1 ... 25, from which teed suitable tor direct use in B ta 

(See Par. 4-19)- was r oeived, f'ter ehipmente of 1.0% material (Se Par. 

4-18) w-ere d1soontinued 1 obviated the med tor thi building (See App .. 

') Dl9) .. 

4-6. Preliminary Beta OJ>?r tion. - At the end ot March 1944, the 

first seoond-atage racetrack, Bet Track 1, was put into pr limiriary 

operation, using the e e teed as that used in Alpha (See App. ClO). It 

had beoome evident trom teat and pr limina.ry runs in XBX that the aource 

unit (See App. Cl7) (See Vol. 3, Design) of the machines wa unsatlstao• 

tory.. It f iled from inadequate heat shielding, inadequate protection 

or insulator supports, and inadequate cooling p da and expansion joints, 

so that an extensive remod ling and redesigning program 11ae undertaken 

(See App. D8 and 16). During April, experimental vrork and personnel 

training on Beta roo.ohines oont1nued1 and significant improvi ents were 

made on the ani tt r ( ource units) (See App. Cl5 and 17). 

4-7. Bete. Chemistry Cycle. • Th gene ral scheme tor t he Beta Ch6m• 

istry oycl w~s atablished quite e rly in operations and , a s ith Alpha. 
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continued throughout th certain ba.sic changes. Beta Che-Jiistry caused 

oonsidorable worry in tho early stages, however, and s the objeot ot 

very intenai program to eliminate hold•up which o used intolerably 

lo etficien·cies ( Seo Par. 4-12). The teed to Beta was delivered from 

Alp in the reoei ver "Pocket n ot the .Alpha machines, nd reoo ry ot 

*" the enhanced materi l (rich in U•235) was carried out aa the first step 

or Beta Chemistry. After arriving in the Beta rea• the pockets wer 

carefully dismantled to avoid contaminating the enhanced traction with 

u-288 (See App. C24). carbon parta, wh1oh COl'lBtituted a oonoi4erabl 

portion of receiv r unit • were aoraped, leached, burned and the aahea 

leached gain to remove all poalible uranium. .Metal parts wer leached 

and finally eleotroetripped (stripping metal from aurtaoe or rever•e ot 

electroplating) to remow the le.st posei.ble traces of uranb.iin.. These 

"ftr1ou streams •er purified to remov contaminant meta.la , prinoi.pally 

i_ron, and the uranium was removed t.J:om the purified solution by preci·· 

pitation with hydrogen peroxide. The treatment of the resultant yellow 

oxid (uo,) followed the aame procedure as described tor the Alpha Chem• 

1atry Cycle (See Par. 4-4.o,alao aee App. 037). Extraordinary oare was 

t ~n to a'Vt>id loseoa, and batches were kept small, to stay well below 

the •or1tioal m.aaaft (Mase large enough to start spontaneous fission of 

U·255 atoms). It wae tear d that 1t' too much enhanced material wae 

gathered in one pl oe, a pil undereo1ng uncontrolled atomic tiaa1on 

would re ult. The operation or placing the gre7-green aalt <u114) into 

charge bottle1 was performed in dry boxes (emall chambers in which work 

is done in an tmo phere of dry air) to prevent the absorption of moisture 

(See App. C27 and 28). The filled charge bottles were t hen fed to the 

·Beta tracks nd recovery of the untr pped m terial was carried out in a 



prooedure imil ar to that described for Alph& Chemistry Cycle. 

4-8. Beta Operation on Enriched Alpha Product. - On 11 Ma.y 1944, 

one tank in Beta Tre.ok 1 was put i nto operati on, using Alpha product 

as· feed. Satisfactory nrichments of U•236 Wt"tre obtained., Bet final 

product chemistr y w s re dy to prepare the product 1n t he form required 

by the Los Alamos Project (See App. D2l) whioh was the green salt (uranium. 

tetrafluoride UF 4). By t he end of May, material containing satisfactory 

enrichment of t h is iaotop had been produced in track 1. At that time, 

total operating expenditures bad risen to over t11.ooo,ooo and there 

were 12,000 persona employed by TEC (See App. D18). 

4-9. Beta Product Recovery• • Recovery of product from the Beta 

receiver pockets closely followed the ateps described for ~ecovery of 
~ 

enriched material from t h Alphs reoeiTers (See Par. 4-7), a f r aa the 

formation of orange oxide (uo8 ) (See App. CS3)• Materiale were handled 

in amaller batohes than the Beta reoyole, principally to keep quantities 

below the "ori tical mass". 

1'h.e .final atep before ahipment .as conversion or the orange oxide 

(uo3) to the green salt, uranium tetrafluoride (UF4). by tr attnent with 

hydrogen and hydrogen fluoride (HF) g sea (See App. 038). 

4-10.. qe:ration ot Alpha Track 6. - On 3 June 1944, t he first 

ot the four-beam track units was put into operation. This track was 

a oompromi se design (See Vol. s. Design), which combined the improved 

fo.ur-source equipment developed for t he Alpha II tracks with the old­

etyle magnet of the Alpha I traoks, in an ttempt to get maximum pro• 

duction as soon as possible with the knowledge at hand (See App. C21). 

It was rea lized at the time that i f construotion was put off for a 

certain amount of time, better results could be achieved. On the other 

hand. e. happy meditun had t o be struck in order to get production, and 
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Track 5 a oon truct d . Both operation e.nd rvicing proved to be tr -

mendous l y difficult for a riety or re · ons. Instead of the "Cold" 

ouroe emitters used in the A.lph I t ypo machines , Alpha II had "Hot" 

source 1tter J i. e., inst ad of operating at ground potential, thes 

unite h:ld a ,35,000 volt potenti 1. Th high voltage insulators (bush• 

inge•) used t iled t an alarming rate ; bu hing failures at one time 

accounted tor 25% of all termina.tions• (See App. Cl8) (See App. D2S)~ 

Per onnel wer poorly trained in ope r ting thie new type qU.ipment; and 

were drawn trom track 5 to work in Tr ck G and '1 ._., soon ae they had 

gained experienoe, Ktmy or the unit as received from the me.nufaoturer 

showed detect in worlanans hip du to th novelty of th part and lack 

of jigs tor me.nut oturin.g them, c using consid rable delays in opera­

tion (See App. DS and 24). 

4-ll. ~eration of Bpt~ Tr ck l ~nd 2. - In early June 1944, Beta 

Track 2 began operating on normal (unenhanced) material. A few runs, 

using Alpha product as fe~d; wer made st rting 22 June, but this teed 

was concentrated in Tr ck l.,. Track 2 wa used princ ipally for training 

purpose until September 1944,. In June and ee.rly July 1944, 1 t became 

apparent that ther was considerable hold- up or r oyole material in 

Beta chem1atry, resulting in short ge of feed to the tracks.. Thie 

caused great cone rn, nd extensi·ve studies ere conducted t o find 

the cause. In a series or oonferenc between TEO , consult nta and the 

Army, th problem s cry talli&ed and pl nJ' were made to solve it. 

T~e final decision was that the compl x piping and equipment in Beta 

au % Chemistry wae Ods1ng t he s ystem to operate at 52 1:1 etfici noy 6 t hat 

th1 piping shoul d be removed and cleaned, and that much of it should 

be replaced by ·shorter, better d igned equipment {See App• D25, 26 & 27) . 
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·&t-12. +:LP!:! 11: Op~ra.Uon ln 19114 .... 1• th.;: lett~r pe.rt f July 

1944• Alpha !rn.ok t. w1\h lmprovod \1·· f our- e&ltl unS.\1', -.a put itlto 

nuoa. t'hi• 1'J'80k was \be first of fuu.r lcpro•G ·· 'rack ll*klng 

l> t , Al l\tfa pori1on of 1•12 I x\ h ton (Se Aw· 09) (Sen Vol .• ), alg11). 

*11 ! \hH if.ficul ti s wh:ltJh ba6 hen e co · \e . 4 lfl ! rack 5 ¥$N n. 

011 I ek 5. but \he b'r4thlf\l& tallun• P*i"•1•\a4 4nr1 o"raUoa of ~hl• 

tn.ck• Dulq •• eaa;r u ~ et all tarata..\lone (8•• App. 12)). Afkr 
. .' ~ 

x\enllft •ZJ'91UenM,\t ft tt .. , 4•olttd to a4opt anc1'n4 •lrool'bMhbp 
. . . '( 

l plao• of tbe •ae• thta la ·••nl•• (lee Par. 5-5). tnot 7. •• aa4 '' 

whtoh .... the 1a.tt ot tu Al.plaa 9noka, •re pa\ ltato • . tn\loa a' the 

ed1 ot bpa\, l•t>~•btr u4 October 19"'4, ••~•'1••17 (8'• App. D21. 

29 aa4 JO). fte 7~•14 ba4 taon•••4 ltJ .,,., t1lM 100 ot olietaal ••tl• 

aa\e. !tr ""9 en4 ot 19ll4, opera'1on et tb.e plan• •• ooaUq on,. 9 

td.lllon 4o11a.n per •nth, tokl expeadl\U't1 were ••er 65 ad.llloa .,,llan• 

ad. owr 20,oou voieur1 "'" •mplo7e4 (S•• Appea41oe• .t.3 ad IJ2). 

&$-13. Beta tr.ak !J•ra•\••1 lhro!lh . »t~•"r Ulto .. • »••• pro4u,loa 

ooaUou4 '° taOMat• •tealt.11' \bhqh \he •ai-11 peno4 of optn\S.oa. aa 

orpnlsaUon •• u4er cou,an\ pr .. •• re lo., .,,.. u.4 aon pro4.aeUoa. 

1.-17 t ... tl•l• .... , ... tat.• to tl.Cht •'••a\•el•• <••• App. 
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A7 & CS) nd to incr!JaSe "1nnage1
' tilni on th€J machines . and an.y other 

measu.r s taken :1h1ch promi ed t o inor asc et.fieienoy. As a result, 

t ho production increased over 10 fold trom July 1944 to December 1944. 

-By Deceu"'lber 19 4, t he first 3 J.ieta traek were oper ting on Alpha pro• 
"' 

duct a feed, although none was ope.rating at oapacity. Concentr tion 

kspt pe.ee with production (See App. D29, Z2• 351 & 34). 

4-14. Start ot Steady S•SO Feed to Ale,ha.• • During January 19451 

the reclaiming of a quantity or material trom carbon reo i"Ver parts , 

which had previously been stor d• raised production by more than 10%. 

These carbons were ao plaoed in the r ceiver t hat one side was rich in 

t1•2S5, •hile t h other eide cont ined muoh larger proportion of U•2381 

uranium reclaimed from the carb~ns assayed about S•4% '0•235, and thus 

ther• hnd boen a0me reluctance to put this material into the Beta Recycle. 

') In F bt'uary 1945, the first shipments of 8•50 material (from Liquid Ther• 

""me.1 D1ftu.aion Plant)• except tor the small' a.mount rec i ved in OctobeT 19441 

arrived at Y-12. Run.a using thia feed were t1rat mad in Beta Tr oks 6 & 6. 

A tew days ht r, on 19 Jloroh 1945, limited production was started in Alpha 

Treoks 6 and 1 with S•50 matori l as feed ( See App. D3S. 37, 38 and 39). 

Th.eae ahipment. to Y-1~ oontinued through April 1945, after which S•50 

product was used as teed tor K-25. By this time Y•l2 was reoei vinr; teed 

me.teri l tree K-26. (See T. s.~pend1x to this volume.) 

4-15. Beta gperntions January through lls.rch 1945. - On 4- January 

1945• Betn Track 4 began oper ting w1 th Alpha product as reed. Output 

ot the Bet tracks continued to 1norease so that by March product ion had 

increased bout 35%. By January, t he Beta Chemistry recycl e r ci lit ies 

were completely moved into t he new bui l ding, 9206 (See Vol . 3, De ign), 



a nd oper ation bugs rt:~ be ing iron d out (See Appw D371 ! 8- 39 and 41) • 

4-16• Futur Bet n F'aciliti s, - Early i n 1945 , plans w r ma.de 

for extendi nt; Bet a F· cilities to fourth track building , and eventually 

con erting Alph Tr ck 9 to a B ta Tr ck, In addition, it s felt that 

e building devot d to Beta product chemistry alone, in view of the high 

_proj cted output, should b constructed. These two buildlng, • known ae 

920"°'4 and 9212 r spectively, ere to go into op .ration in October 1945. 

The plans tor converting Alpha 7raok 9 were later abandoned in the e1rly 

eummer ot 1945 (See Vo~. 3, Design), (See App. D39). 

4-17.. Alpha Tracks on Enhe.noedt' Feed. • At the end or :Me.rob 194:5• 

1:•25 toed to Alph , with an increased concentration or U-235, wae de• 

liwred• By 21 y deli ol"'ies to the .Alpha cycl ceased in anticipation 
~ 

of higher auay materi~l being .fed directly to t he Bete. oyole. (See App. 

) 1>40). Production with this feed was lcr.ved by numerous dif'tiou·1 ties, 

princip lly cle ning bins to prevent mixing co no entrations, and installing 

liners, the aeliveries of which w re extremely slow. (See App. 026). 

A production drop 1n March trom its previous value in Feb.ruary 1 eould be 

ascribed to the de~gaaaillg* (vacuum) difticultiea engendered by cleaning 

bins , to prevent mixing ot the normal 0 .7% teed, previously used, with 

the 8•50 and K-26 feede. The e delays in attaining the proper vacuum 

averaged about 10 days per bin art r cleaning, ·and reduced production 

considerably. In April , the production hd climbed back and. it ln­

orea ed teadily until the peak was reached in July. The concentration 

was also on the upswine; during this period and continued through August 

1945, f h number of personnel employed, or ich over half were in the 

Production Di vis ion, had risen to a ne hir;h of about 22 1 000 by t he end 

of August (See App. A3) 1 and oumulat1Vi operating costs were o r 166 



million dollar (See App. D3l, 391 43• 44, 45 & 46) . 

4-18. Continued Beta Operations on Alph Product . • Improvement 

in B tn output continued unoheo~d throughout the first four months ot 

1946. In y, the ffect of utilizing n r type reooivers with narrOl'rer 

lots to eparate t he precious U-236 more completely (See Par , 6•8) lo 

ered the produotion so t, but the ooneentr t1on ca.me up me.ter1ally 

tr April' lu of U•235. This gain is cone ntration counteracted 

the low red produot1on sine the ff ctivenes of the mat rial increased 

with ooncentr tion (Se APP• 020 and 23) (See App. D41, and 43). 

4-19.. 1•25 • '1% Feed to Beta. • On 11 June 1945. the tirat 7% 

f ed arrived from 1-25, and by 13 June Beta tracks 5 and 6 were begi~-

ning to oper te •tith this material. A oo department waa added to Bet 

Cheml try• charged with conv rting th white salt (UF6) to orange oxide 

(uo8) tor use in the Beta cycle (See App. CZ6). The Alpha product feed 

wae concentrated in fraeks 1 and 2; and thG other .four tracks operated 

on '1% K•25 t ed. A small drop in concentration train the previous month' a 

high a due to the quantity of lower concentration teed ~eing ut ilbed 

in four of the tracks - '1% rather th n 11% Alpha product. 

4:-20. K-25 .. 101 Feed to Beta . • July sa 10" feed e.rri ve from 

~-25, diapl oing th 7% material previously delivered. As the 7% mater-

ial was r oved trom tho Be r oyole, it was returned to K•25 for fur• 

ther enhano ent. Production in this month reached the phenomenal in• 

oree.s of 182% of the previous month. By 24 July 1945, the d a.dlin 

immediat ly preoeding use of th Atomic Bomb .. schedules hlld been bettered 

\.tad 
to the highest concentration of product since the plant has been put into 

operation (Se~ App. D45 ). 
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4-21. X-25 • 2,J~ J•tt to A1E1\e• • On. 5 .A:a.gat\, 191'5. \he .day l>efore 

the Ato 10. Jomb wa1 4roppe t iro al a, 2}~ f eed wae f1,.t reoeiyed 

fro• 1-2;, and '7 15 S.pt•'Mr all 'nek• were opentlnc tullT on this 

teed. A Alpha. produc t au4 l~ -2' teed. waa l"emond trolll \he »•ta 

qel•• it n1 r ,.\ua•d \o l •.25. ( e fop &•ere• Appn41:a: to \ht.a 'f'Olue). 

»ar1ac Aqu.a\ 'he pro4u.o,to . nte ant pr Au.et eon.oeatratlta •• tvtur 

l•tn•••4. 
i.-22. §h\\M.cnm of AlzM~ • As •• t••4 Jte .. l.,..4 fro• 1-25 nae •• 

the •amt oon.oea•-r-•\lon •• \bt Alpha pn4uot. I' beoaa& S.atHMlJaC11 a:p­

paNat '"-' l•.2; M1lll "Pl•• \he Alpha Q'Ole ooapl•'•ll'. At••• 2,Jf' 

t••4 •• clelh•rei by l-25. plant dre aact.e to ahut 4ow.n Alpha at 10011 ae 

lt wa ttnl \e oerwa 'ha' the ecoupattoa ot lapu waa prooeetU.ac t .attet....,. 

t;or11'. On 4 Sept :be,. •he ot'ler wa1 laau4 'o ahut towa Alp»; troa \bat 

la AlPbe.t and ...,. ot ~ \1!11 blt.4 "-n cl•an.et. At the •-' ot S•pkaer 

penosanel ha4 ctroppe4 to a.boa ' 16,000 (St• App. A)) , ot whloh 9.100 _.,_. 

I.a ta• Pn4uct1on »t•l•l.oa, aa4 •x,pea.Ubne bad •1••• '° 166 adllioa 

aouara ( a.. App. Jl(J1 a '2·> •. 

1'-23. Uaavo$.4able an,Aewa•. 

a>n laterea\lng, lt aosetl•• 'raglc t.acltn\1, whloh eaw.•4 1hu.Howne 

u4 d.11q1 of one tor' or another. fb.e fir•' ot 'he•e oonctraa a ••11 

moue which h~e4 pnduoUoa on a bin. tn Alpha f •ack 2 to~ •••en.l 4ai"•· 

to 1Ul4enlan4 u• a ••11 uou\ ot lo•elp ma\ter oan reftnt ruoh1nc 
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For • pound. of ueabl C1 Alpha produc , 10 pound. or " ' 1 te" (traction 

par t d , while w. a bOu t 8 pound o·r ste 

was aooumulat d t or each pound or us bl prod ct. Al thou h t his u.2;s 

material s con id.er· d " t " rar a t h Y .. 12 pl nt w s ooneerned, 

etr1o t aooountab1lity kept on it, am s~g , in the form removed 

trio d rehouse area at OE (0101 

AJ'M near 11 Gate). The Alp U-2~6 traot1on d a oonoentration ot u ... 235 

&mounting 1'o o.16 whU th Bet .· u.23a traction was aomewhat lower ·.1th 

a oonoentra'tion or 0.2 '° o.~ u.235 ( ee App. D)O and Sl). 

4-25· Oon rol 

a. ArlAlY•••. - 8oth th Alpha and B•ta oyole an. ly••• wen 

abed a t ~nnium oontrol, w1 th llinor •mpha• 1 on o.oatambt.nt •ta.la, pr in-

o1pally iron. All&lY. a l\ d to be de on eolutions to kno how oh ur'l..-

~~ium th y oontain d and on ur nium oo. pound to aoeTt&in their purity, 

and od~ h&d to b dev lop d to find uranium oonoentrationa in all types 

ot aalv_ go eoo h a piping. •or pped equipment, tUter cloths nd papera. 

n.gs , olothin and rubber ~lOTea (Se App. 034). Vi rioufl? method of 

&n$.1ya18 wer.e used clependin on the pro bl• cono ntration of aolutiona. 

For eolutions in wh1oh a high oono•ntrat1on or uranium n1 known to be 

·praa6nt, tor inat&noe, a ooaplioated method, involving addition of oertain 

oheu;ical• and leotrloal aaauromenta in t 1olut1on , •• u••d, while tor 

aolutions ha mg a very •mall oonoentration or uraniwn, ahin1ng an W.iira• 

violet 11.ght on the res 1du s f ro • po!'i tion or •ol utions and noting th 

light (tluore1oenoe} gave aoourate 1.ndioation et 'the oonoentration pro . ent, 

b. Aasaya/ on Fl d anl Produot. - A. •ay, ae opposed t.o an-
, .• . 

lysio, s th function p rt d to !"ind t he oonc n tration of tJ-.235 in 



a mixture or U- 2' 5 and u. 238 by purely phy ioa.l othod ( f iss i on oount or 

s apeotrometrjr) • Th ee d on t he r ed t o Alp.he and B te , 

nd on t ·t ta product. n J~lphn pro uot w used. e re d in the Beta 

ole, on op ratio sutt io d tor d te in the produot fro · Alpha e.s 

wll s t h t . d Beta. n 1-25 · t r i 1 s t d t o th Be oyol , 

ten batohe were usu.ally "compo 1ted0 (en equal unt en f ro nob or 
ten bat-ob.es noeived) and on aasay a -.d • But tour separate aaeays 

:re -.d tor eaoh Be •h1pment mad to Lo Al e (se App. D52 & 53). 

o. Aooopnta'b1ll;!u• .. In c:mald.eration ot the tabulout 

valu• or terial• b ing handled, • 1tr1ot aooountability meehaniam •• 

.et up. Inventories of tbe Alpb Cyo1• nre d every tour .. eka and er 

the Beta Oyol ev ry t1ro Reke. Tn•• report were oaretully analya d and. 

the 1tatu of Y-12 aooountab1lity was reported to tho Dietriot Enr,in• r. 

The amount of uranium of various U-2'5 oonoentratione • oaretully tol• 

lowed &r\ c'l studies were oontin lly oarr1ed out to f'1nd whe,...e losses oo .. 

our~ed in orde r to eliminate them. eed on t he total ount or u:ran1wn. 

prooe•a•d in the Alpha tnoka. 17• . was un•ooounted f or on r.t.rie.l aooount­

ing afteJ' clo11n ., 4own Alph alid eleaning out tanks. The 1011 in the Beta 

Cy-ole •• ooru114en.'bly leH, amounting to approximately 5.!f,t as of Deo -

ber Jl, 191..6. (S App. 1>51). 

4-26. Production 80.h. dulos. • Th prNedu tor ing up produo-

tion 1ohedule oonaiated i n nal l.Vlting t f'utur performs.no of the 

plant und r ideal oondit1onc. nd a t t ing a rk to at ln. 1 1one 

• oona tly mad ~& 1 provern nt s re put int o oper tion nd condi• 

tions o f raollitie nd reeds er bettered. Une of th • rlier 1ohedul a 

or Y-12 Beta Production w e a~narh d i n a l ttor of 31 July 194+. f . r• 



\ 

) 

haps t he mo$t crucie.l schedule s one outlined in a letter trom Col. 

Nichole to Dr. Oppenheimer on S July 1945, st ting the C\mount that 'Would 

be shipped to ei t e "ytt by 24 July 1945. Aoti vity at Y•l2 was m.ore fever.,. 

i h, i f posaibl , th n u ual, and by the time of the dead-11.ne , rter 

11 units in Bet with mor than 50 hours of production had been termi-

nated in order to draw the moet po ible pr oduot from. the machines, the 

chedule was b ttered by some 600 grants ot U•235. 

4-21. ~roduct1on Cost. ~· A compilation ot operating coat1 ie 

ahown in .Appendix A19 and A20. At th · 'beginning or plant operation at 

Y•l21 in FebruAry 19441 th monthly oost was $11 819.000 per month, 

with t he total cost · of operation a.bout tB .,641.1000 .. In Ua.rch 19"4, when 

the fir t shipment of· produot usable in an Atomic Bomb wa inad to Los 

Alamos, the total operating costs had risen to over 17 million dollars. 

Sy the nd of 1944; ope.ration of the pl.ant was costing over 9 million 

dollar per m.onth, and the total operating expenditures were o:ver 

65 million dollare. At the peak of operations in August 19451 the 

monthly cost of oper-.tion had 1.ncreaaed to almo~t 9i m.1.lH.on dollar•• 

and the total was o~r 237 million dollars by 31 December 1946. This 

amount doea not include Gover ent tree i1Sue ot 118,158,156 tor vmioh 

re1mburaement has not beon reque·sted under Contra.ct W•740l-eng•23 . 

It was estimated that after the shutdown or the Alpha portion of the 

plant waa completed• the operating coat would drop to lees than 7 million 

dollars per month. The cost tor the laet period of 1946 was about 

$2 , 100,000 ... 
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which thr t n d to oripple pl n tion, euoh s t.t.ie break ge of 

c m ul tors and 1( bushings nd th di astrous ri in frequency of 

w t r l lu•. Tti prog J;rl l o includ d the developr.~ont f auxil 1 ries 
le 

uch e. 1 k d t c or th P illips Iort G r: " f or p :sur me ure• 

nt . to< ~ d sign of di•~.io .i. d teators , the d ign of abred.v cle ners 

for reoov ry , &nd or r oently • oo t t:udiee nd r s nroh pro r s, 
.,. 

euo h as tudie · o f the " re cure "• insul tor dedgn nd spark tran-

11 ntsf'I d t h ir relation to electrical nd meohtu'.11 l ta11ur s. 

which 

~ 

prov d to · · unfruitful line·• of att ck, or which oh.a.ng1ng: events eub-

• quently pro d to be unnecessary. Other eff"orts which 4!d not of'for 

immed1at aucoe bad to b t mporarlly abandoned •e ·more pro sing p~ -

~lems ·took priority in manpo r and equi t. ~ 3 t aucoe s of 

th electro gnetic plant • , ln a la.rge M&eur , aade poss.1ble by 

the euecess of acme of the a dev lopment prog .$. Fund ntal knowl dge 

s obtained ab ut hitherto unknown ph nomena l'lhioh will ke possible 

the continued development nd 1ncrea ed e£fiolenoy of th1 proc ea. Now 

that time i no long r the gr•at faotor, progr&tBS of longer range d v•l­

opment OfUl be und rtalam. and inten ive oost studies of Beta equipment 

re unde Y• Un~t components are being red uigned to improve eerv1ce-

abili~t a nd roduc oo t, with a partioularly good opport\m.ity for 1 -

proverr.ent in vie or the exiatent rti methods o f prod.uotion. 

beg n durine: t h f•ll or 1943, as the r illiahini to heu were being put 

on the t'iret Alphe. product ion building. Tb D elopmen: Pl&nt .had al-

re dy been bull t nd the Phy ios Building nu the fir . t shop iiding 



l most f l nishod . Tho men who f orm. .a t he nucleus of the Proosss pr ove• 

ment Di vision wore pri~ ril T ·c mon ho had been ~~rking on t he experi• 

mental prozr wn t t he Ra.di tion Laboratory t B rkeley. C&.lifornin. Near 

the end of Sept mb r, t di ision began to assmnble materials · nd et 

up hop £ cilitie • and on S Nov ber 1943 • I. took o r the Alpha Dev• 

lopment Plant, 1ch had b en used to train operating personnel prior to 

that ti • 
I~itin.l Oper&t1ons. - During these early de.ya• and even _up 

to mid-spring 19441 many of t e activities had to be primarily directed 

to rd the ~diately urgent probl ma of getting th.s tirat plant units 

into oper tion, of continuing th tr ining of" the peraonnol required to 

oper t the production equipment, 'and ot testing the Alph I and later 

the Bet anJ Alpha II equipment being inst lled in the plant, The Dev-

elopm.ent Plnnt 1 as oro·Gded with people being trained in t!le use or the 

quipment. Although certnin amount of ex-perimentation as being oar• 

ried on concurrently. most of th1 work was connected ith chooking 

modifications of the units .-

two of the earl1 st problems were cleaning the product receiver 

pockets and finding bushings (high voltage 1neulatora) that would atand 

up under plant oper ting conditions. T'ne fir t problem was elim1mted 

by co ting the product receiver pockets with copper. The us of airoon 

in bu h1ngs we.a one of the m.ost important factors in curtailing Alpha 

II bushing failures (See P r, 4-12) . 

5-6. Early Work of Speeie.
1
1, Group • - s ver 1 other groups were ao­

ti ~ at this time . The Electric l Group mad numerous reoommendations 

for improving t he electrical circuits and panel l yout of Alpha po er 

auppliea nd control cirouita, ·orked on utomritic high•voltage roolosing 



iroui t , "th r.ool · n-l~ - .ot ol t ew.p r ture control*" , ir..acnetio :m.eaa ureuoi ts 

nd leot1·i oal Xgrountl looators,r, &.ntl. other probler.w (Sc PP• D54). 

The Vaou group mad teats on vacuum valves, oils for mechanica l and 

diff usion cuum pwnp , ouw ga ge s , gasket materi ls , nd similar prob-

lems • A Techni cal Supe rvisory Group s s et ~p in the production build• 

ing and t he f irst expe r imental U1S,E, D• group from Berkel ey organized an 

S.te.nk prog.r , toll owing t ho initial heart-breaking i *ai luro of the build• 

ing•a magx1e t · ( See P r ·. 4-4a). The Manuf'e.cturir.1..g Experiment Department 

was organbed in J uary 1944, and by spring had taken over the major por• 

tion of experiment tion in the Alpha I plaut . Tht:i u.s.E.D. • .P. I. reoe1• 

ver developm.i nt group gradually t a .fer .red it acti v1 tie fa. .. <:lll the lte.• 

diation Laboratory at Berkeley to Y•l2, and engaged in the r design ot 

the fir t Beta receiver units (See APP• DSS) and 1111de •tudiea ot the beam 

$hape in the Alpha track • A theor tical group investig ted certain prob• 
I 

len~ of th magnetic field, Bet chemical recycle operation, nd plant 

production. By mid-spring 19441 Process Impro..-emen·t acti vi tie ere on a 

•ound tooting. The Alpha D velopment Plent (XAX) had been reconverted to 

oper te with the four-beam Alpha II . quipmont ( See Par. 3•S) (See App. 

D55)• The Alpha I pl nt as oporat1ng with e. steady output and the first 

Beta building had startod. The Bets. Development Plant (XB.x). under Re-

fining Division, and le.tor,, u.s. E.D. • P. I. supervision• wa making Beta 

equipment workable . 

6-?. St _rting Alpha II. • ath t he opening of the Alpha II plant 

(See Pax-. 4-12) 1 another period of i:nmedie.t ly urgent problems de c anded 

on t he experi.ment till groups. Th testing progr am. in t he Alpha Development 

plant he.d pro n that the new uni ts coul d b opere.t ed sat isf et orily. 

J ---r· , 
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H ev r, th. failures inhe'r nt in sta rting up production with the ore 

oomplio tod equipment ere so frequent th&. t it s qu stionable hether 

they oould be made operable at ll (Se App. C22). It s decided to 

close the Alphc. D velopzoont Pl nt e.nd to combine its personnel with others, 

ent hurriedly from the Radiation Laboratory, to st blilh 12-tan 

prograno to furth r prove this equipm nt, nd to xi riment on a l rg r 

seal • Sp eial groups were orge.niz d to solve part1~ular problems whic h 

were endan~erinr the hole pro~ m, personnel • ns loaned fo r technical 

supervision, nd operation nd in p ction prooedures .are eetabliehed. 

Thou h the etrugrle s long ann tr nuous, it wa s tor the most part 

suooess f ul, and a ma.jori ty .of th Alpha II xp rimentat. ion s oarried 

on 'ty thia Alph Test Group, until the Alpha plant w closed in September 

1945· 

5-S. R finement of Plant Equipment. - Gradually the cri tioe.l 

plant prohlems ere ~1 ed and longer range programs nd mor thorough 

studies w r begun. In Beta, where precision s neaes ary nd pressure 

was not 80 ~eat, the test groups had time to 1ron ·out many of the dif­

tioulties of th Model 2 Souro tinit (s e App. D56) and the Gloria R -

oeiver Unit, 'llhioh r e aon:e of the more 1uooeuful unit that had been 

devis d in the experimental progra (See App. 019). Proo dures for 

vaouum testintr with h liu leak detector (a apeoi 1 type of ss spec-

trograph) ~r developed . Recaus of the uooess of the ~as diffusion 

prooesa (See Par. 4-5), the Alpha plant bef!:e.n to think i ri terms of ohem­

ioal r f oovery nd possible oonvers ion to Reta type operation . Reoovery 

liners were inst lled, teri 1 balanoes were made by intainin~ oare­

ful inventori s and/or records of all t ri 1 into and out of' eaoh 

tep in process nnd tank cleani ~ e quipment was developed. (See App. D58). 



T stG ero me.de on op r ting Bet& Dn1ts in Alp a t nks . In Alpha I, 
~ 

variation.~ in idth Qnd apacinr, of t h ff coal rating slits" gave in-
. 

ere sad outptt (See App. D59)~ Four-beam operation in Alpne I and 

Bet a · lS nttamptod but b ·ndoned , beoau t i e increased output ought 

e aeoured •th less oomplioe.ted quipment. The receiver slot 1dth 

in Beta as reduced in order to obtain bettor separ tion (See App. D60) 1 

and pror;ram was in1t1at d to inereas Beta receiver life, in view of 

the prospect or rich charge from the ditfuaion p'lnnts (See Par. 4·5). 

Work is no beinr: direoted toward t he reduction or cost ·by th elbd.• 

nation of expensive materie.ls, the irn.plification ot component parts, 

th dosign of plrt$ n they may be reused; nd the elimim.tion of run 
"' 

failures (Seo APP• 016). Progr u bas be n ateady and is continuing at 

the p~ S+:Jnt, lthough mpl sh hns be n hifted from the quickest pro-

duotion to th moat co.nomi·oal production methods poaa ibl • 

s--g. Special Re. e~h GrouEs. • In addition to the gener 1 pro­

grams of plant experiment tion, there he.v~ be n epeoial r search and 

study groups• The High Volta~e . Group i ~ tigatad aparld.ng and its re~ 

le.tion to equipment failure and pl nt production. The Special Instruments 

Laboratoey d9velop9d radiation oounter to aid in ohem1cnl recovery oper • 

t1ons. The "J Reeee.roh•" Group has been studying tho nature o.r the are 

source uher 1oniea.tion of the beam ooours (S a App. Dul). The "K Re• 

_search•" Group has beglltl an intensive study of the filaments (l's) used 

i:n plant source, units., a continued source or failure. The ceramic group 

and the xperim nta.l groupe in the Alpha Development Plant mve carried 

on systematic study on the o us s of insulator fe. lure and important 

improvenents in insulator design havo result d tr-om their rork (See App. 

D62 & 63) • In the Beta Development Plant charge ll19.terial etudi s have 

1'1if . -, 
r"-. ... L.J\.,_.,.,,..·. _, I 
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employed1 a radual deore s occurred after thtZ. ohangs i n badee system 

in July l 945t until about 400 were employed in September 19451 and on 

31 December 1946; this number had been reduced to 298 (See App. D66 & 67). 

6-4. Fire Protection. • Y-12 Operations organized a Fire Depart• 

ment in August 1943, -with a nuoleua ot 6 employees vAlo were to train 

the larger force. ot s.ome 50 men. Equipment s purohaaed• a second tire 

house in the extenaion was built; and intensive training was carried ou'\ 

until the force as ready to assume ita dutiee ottioiall7. On S N~ 

ber 1943, th responaibility to'r tire protection was ot.f1o1ally given to tlut 

Tenneeaee Eaatman Corporation. 

This. department vaa extrenutl:r active in fire preventi()n work and in 

presenting exhibits and lecture• to :make personnel tire prevention oon­

soioua. Some mea ur or the remarkable job they did is reflected in th• 

extremely small losa due to fire au tained from November 1943 to June 1948. 

Thia loss amounted to approximately 35 thousand dollars ot which 10 thou-

sand dollar• •• from total destruction at a Stone and Webster Engine,ering 

Corporation building, nd o-ver hal.f ot the remainder could more aoourateq 

be so~ibed to leotr1oa1 br akdowna (Sg App. D681 69, & 70). From Jun•, 

1945 to 1 January 1941,, there were 341 fires w1 th a total damage ot only 

', 3069.05. 

6-6• .Emer55enoz Plan,• • Commensurat with Dhtriot policy to havo 

plans in oase of disaster, an Emergency Plan ivas formulated for r-1a.. Thi• 

~i~if. plan de oribed 1n d tail what - · · be done tor or ni:dng on the spot ao• 

iJion in oas of various E1mergenoie or disaster (See App . D71). 

a.s 
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The fir t manu£ otur1ng otivity w s carried out While oonatruetion se 

still in progress, oft'erine many complications which would not have oo-

curred in the normal oper tion of n industrial installation. To some 

degree• thi condition xisted all duri operation, sinoe changes were 

mad continuously to improve quality and qunntity of production. 

b . Special Ha£ards . • The materi~l handled offered o par-

tioularly trying probl , since ur ium. is toxic as a ohemio 1 substance, 

and is radio ctive as well. As previouely explained (See Par. 4-7) met,il. -

J;,6ttlous car -.s exercised to keep large quantities of nhanced material 

from. being ocum.ul ted ln one place. Somo of the by•produot and ra · 

materials likewia were extremely difficult to handle. Tne Liquid Phase 

process for converting or ng oxide (uo
8

) to gr y•green salt (UC1
4
), tor . 

instanc , was oattied ()ut under high temperature nd preasure, with phoe• 

\ gene, (e. lung irritant considered to be very efficacious •r ga ) e.nd 
) 

carbon monoxide as by-products. Any leak in the processing equipment, 

ooneequently• had a tendency to fill the process rooms with these two 

very toxic gases, in addition to pors of oarbon tetrachloride, which 

was n ft1r material in th reaction and is extremely nast:y to in.hale. 

Large quantities of liquid nitrogen were used in the opei-ation of the 

racetracks and aublimation stills• the handling of which was h zardous be• 

oause of its very low temperature c--1se0 o). Ruge amounts of electricity 

were used throughout the prooessJ each oub1ole, of whioh there were 96 tor 

eaoh Alpha track a nd SS for each Beta track, consumed about ae much elec-

tr1.city at iadio station WJZ in New York (rated at 60 KW), some of it be- · 

ing at much high r voltage, howe'Ver (See App. si). 
o • Safety Measures • • As consequence, every effort was bent 

towards providing safe operating prooedur and surroundings tor the person• 
nel. Gear guards , doeimcters and radiation: monitor alarm..s, barriers nee.r high ,.,,,..,, .• .· ·, 

,/:. 
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hr an o••r •1% alllloa. pllon1 ot \ra t•cl w \er p r 4&¥. · lecn•ae 

the aaouts of e1 lly 'na\ed water• uae4 tor oli o.rpc>•••• 'be" 
wtr re07cl 4 •h!-ou.rh coo11ng tower• (See p . »SO ud ). 

\er waa ob laed fro "gular O lqe aup:pl,'r ln quaUUea 

\o 200,000, 0 - llo H' at • fc meet &Mi Uo •1 4.eJnJ _ ! vi t . ut 

" u• u ad41Uo to ~ \$r l t, _ rra1~s~~n 

w \ r 41.-r'94 flio• the llae 1u _plJ1.ng the w \e~ tr . 

:)ntlaual 

cu e apt o~ it, tQ d11ttonU u~ f~:t sb4rt p -J'tod o:r c 

\ct \n ••4 •'•r lf • tu.r 141 ,, nae d oniical 101 • w wa'er 

wu d l r,; li' 1n. oool lnr to 1 4 a t other ln\t vl»n luca uan-

tl Uea were rtMJ,uln4 aaa _ • o U.14 be aad• w1 tbo11' 4sqer ot co t tnatloa 

ot 4r1nkln.g •'••· 

«• ~ •r. • ery larae aoua'• Gf •lech·1ol t y were as• 4 for 

• •~ Uon ot t-u~. . •t ot lt alt . l y S.fl# t.bo ra.ctt\ftek:.. 'Du.\ a s MD­

U a'l!!Out •a u• tor ob 1oal • pera,ion eat\ 11ght1rc. fhi• et-, 

a o bt.&1M4 tr-o , tenn•••• · Y-11 T :rt'" , reac~! • }1.i!~ 

ot ut 15) 1111on ti .. ,, bo • tr. Jv,1 1,45. ~h• coat ef power •oa-

•UM4 '7 the eotro•acn• 10 laiii •• ot 31 Jeoember 1946 w&1 $9.s4&.695 

(S.• AJ> . • 12). 

..1 1ndu-
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Steam l• cenera\ed at '"° ~lei' plan.ta •' 115 pounta }'9r aq. 

1Kh pr&HVC :lQ. . wo•r superhett Ct a '•aper&.tu.re of &b&at 14:700J • $ta& 

u ~4 "11.ro\\thl> t. the plant tor. U-1!1" prpo •s , •1Ae f~om hee.Un.g, euh 

_- t.lr oon4tt1ottlllf, we\ ~ htatteg. procea pn.~tee. 

4i•'11l.e4 ud aemlael"&llu4 w \er. Alpha J>no••• bu.1141-.ge 92ol•l &l\d, 

9201• jft ttalpped vlth •'•• I t refrlgern.Uon, par' of a .,.., •• tha' 

• npll•• oooled air lo \he \taolta. gao1 ... 2 u4 'all•J ue a ' ohNlt.aal 

Nf•11eft'1oa. 1» ataa4•lrr 'h.lldln«• bet. 1• r•Q.\llro4 w malntaia a 

; r111peraiu thai vlll aot penlt •ht oeu4•na H•u of .01 · tu~ oa -.clY• 

8'UP•».\. la ....... .Ur. \be •• u .. lU•C,1'01\iCAtU.o plut WAI in Opeft­

'1•• a'bou.' iuJuu Seo of coa.l we?t tsetl per •tll\h u d i». wl.ahr 8000 '° 9000 

•••• 
Go111>~ea••4 air la ·~111•4 'hroughout \he ana. the orlslnal 1aa.'81-

latloa •• •4• w1 *h atnll Wll t.1 l• eaoh bv.llti.rac. 9be aaa1•'8u.ace oa 

'1191• ul\a •• •••••1•• and oapao1'1 lU.4",u\e-. A 1700 ov.. ti. per 

ainM n\a.17 ooapn1•or ut lraaat•rn8, tnm tY.l and 1••\t.11-4 ia j\toll-2. 

Aao,h.tr v.Ut u•4 l coaetrutt.on ••• lauita.11•4 la 9}&()~. the ooa\nb 

ea all \hese ulh were • It •o \Jte.t ·QT trot> la. at• P"•••• wul4 au\O• 

nitcaJ.11 et.rt the orictul ••11 u .i \1 •• reciutre4. 

Al• eon4l\loa b aalatalldd •t us.ten tecpentve and hut.At.•1 la 

hU4lap 9206, 9212, 97:53-l:t 9733-4, '20:"5. an4 '211. Cert.ala roo•& .an 

•lntai,o•4 at a ••rt lov hual41tf ltJ' aeaas of 1pecl~l eq_ulpraent. YenUla­

tlea of • •rtlng 4-cr••• va• • , : 11.•4 .eme lm.114t.JC• tor o011tor' et 

emplote•a& et'.here tor n•• l or tone , , ••a, at rat•• a,-p 'o so •b.aae•• 
of air pei- hour. .A.lr \abn fnm ou'814e lnto opef'a tin ~u v&.!\ pua•A 



,0 ir m. tr pe raonth . 

Th~i me.tG er ' tCL on to :; uilding equi, p&d !'or re:m.o 111 · ir"·v filterin[; 

m.ediurr:. nd re~hroading i t .<i no ~ filtor eloth ·Je. ci .. · ir a uppl i d 

ectro-Driers(I 

· L~quid t oboo ( odo 71 .. ) 4~u us d hroughout e r a t 

r to . r about 1, 000, 000 llone r lOnth. :t:nis e r nei ved in tan.It ca.rs 

un1 · d d !tho in l rge or . g t · nJr..s on t he of of tr ck buildings or t 

entr l distribution ( 9727) t ' o:n ere it ao tro.nsterr d from torage 

i n ~ollies , nd 
1

di tributed_. often to o-tl: r 011e.retions or C. E.W• 

Dry I oe (Code 753) l\lfl.S 

t 9727. · H re e.n operation · G et up to &aw the o· lb. blocks into usable 
t0hic.h w e.re.. 

iz a,· ri d:lotributed to the ntire e.raa . Sa s nd handlir-c; quipm.ent were 

devi.s d nd modified to et temper turaLJ i~ volVi d o 

Diet· 11 d · ter s mad · or1gine.ll · from. condo · od at am. \_ 

ter bacaus .. of the large qu.antiti · s J" qulr d; Dellliner lbed ·f! ter a 

ubsti tit d nd r to of bou 650, 000 g _l i ons pe1• month . Thi 

ter a us d l rr;el y tor cooling · leetr·ic 1 cir-cuit of high vol ge , 

henos the diel otric had to b~ intained t ·highe t pos ibl l vel . 

I n •ddi tion uni om pr essure t t.Uli.forr. temperature bad to bo in• 

tained r egardless ot out d ir eonditiona. tor use in certain 

uipment had to ba maintain· d 'thin narro / H l imit in ord r to pre• 

ent oorros1on 'enc clogging mall pas· gas . 

Electric Transformer tsp ' oil in exceo of l , 000, 000 " llona 

' is r quired to fill moat of the qu pm.ant nd io us d. hi · ly ·s · 

·,, 



coolant for tho eleotro!'1nr;nots . The oil '· s used primari l y for cnr:t .. ying 

rn., heat. To aoco:nplish thio . the oil wn.s circulated by nea.ns of punps 

throu0}1 heat exc ian~ors connect · d vri th 'ntcr cooling to\1rcra . So o ide 

of oil onpacity h udled in r;ivcn b~r t~ o s i ze of the mo.in oil lu:u.~dcrs ·fhich 

are 16 inches .n dis.meter tor each buildin~ . A uniform. tcmperaturo and 

pre~sure of oil to traokz had to b L18.1ntninetl . Any devi tion hnd a terd 

/enoy te create unpredictable elootric ground:. To gi vc greater e...ssuranoe 

ago.inst electric grounds th dielectric of tLe oil ms ~.intained t 55 KV. 

\Vhen it is a.onside.red that 25 KV is the hizheet dielectric 'Value in oil• 

that can be purchased under guarantee. and utility practice ia not to 

obange oil in electr1o equipment until the dieleotric ha reaohed e. muoh 

lo er value( this gives so.me 1nd1oation or tho tin operation required. 

In addition to r egular filters in e ch aysten and nt ee.oh ooil on every 

track, to help maintain clean oil as lone a .s pos ible , two oil purifying 

bu1ld.ingG were built , fully quipped, together vlith a laboratory for 

oheoldng continually all oil in all buildings. 

Twenty•two seI'arete cooling towers• each l!!lde up of nnny cell~ 

~ere installed e.nd used to ir.e.intain. proper te::npero.turc s of t h3 oil through 
#le. 1:, C:u·c.u lah~q 

use of,. heat exchange" and e.t the oa.lQQ.letiac; watex· . Many of the tmveru 
~':( ~ t-c...V'Yl ~ 

served three or four separate fQftOtie~. 

Refrigeration was requir d 1n &11 Beta Buildings and nany 

Chemical Buildings as a part of the Electromagnetic process. Additional 

refrigeration was provided in pe.rt in air conditioning systems for all 

cafeterias and kitchens. Meat and fish atore.ge (Bldg. 9771) s supplied 
• 

with refri eration. Service e.nd operation of' hundreds of water cool rs 

tor drinking purposes were maintaiood. 



Othex· materials such as Butane, Prop ne , Oxygen. 1on1a, 

· tc ., generally use in ple.nt operations, ere reeei ved nd distributed 

either through system pipe lines or in oontainera . 
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-..1. t-12 02•ratlon1 Otfl~-•· 

a. ,!1¥,!!l• • the f • ·12 Opeitatlotaa Ottlo• wu or-cant ••4 •loog 

the ••• e4alattbt.tl•• llaea .. 'hat ot 'h• open•1ac eoathO'H1r, aad l\• 

tueUoD -.. ·to -proY14e the ._, tor keept.ag ill• J>le\rlot 111qlaNr ia 

41no\ .;Jontaot wt th •n• t•l2 pl•' U•• .a.-,p. JCJ5). Jt npn•••·'•d h1C"he1' 

atkorltr la all J)ha••• ot •klal1,ra•ton. procluc\loa u4 •ncluenac 

•twn la •• tl•' ut•. .La41ac t•ll o"""•• •• * t•lt .,_ ... 

tl•aa Olti••• wlie eoneel)&de4 to .- tlO Aa•b'-\ •*• ........ fer 

Mlll•l1ba\loa, lncl ... •l'llll aa4 klateM&n, ..a Proh.otl••· lu 1•12 . 

Opera\loae Otfl•• wat al .. . 1'•12 uat' Chl•t, an4. ln \tilt •&~cl•Y .. wt 

u Mohaleal d'flM• to 'the Dl•'l'lct hclne•I'• 

b·. !!l ~ez:a~aa,\. • L,. Col. W. ». hll87 •• f•12 tint' O\ltt 

aa4 Opea\loa• OftlMr Ina •be etan of \be .t•b to ,.pt•'ber l'll-4. •t 

wb.loh U.. u vu -•Mad~ Lt.. : . l. J. I. llahott, wbo Naa1H4 Uait 

Oblet ua tJIMJh'1••• ottlH1' utll Jae l• •us •• .......... • 9 lowaha-

19lt.5 lay Ooloul .fl .• I. ,...,.,. O.loatl ron., natl.-& M 'Galt Ohl•t at 
:.,,· . ...... ... 

~ntl•a• Otft.o•r utll th• •nirol of ta. atuuttaa Dl•• .. lo\ -.. \aba 

o"'a~ "1' the Atoato ••ta ·C.0-miHlon oa 1 lffAtllA17 1947. 

J!!~or °"?.!I!.~·. ~!•U. , ••-"''" Ottl••r• .... to t•l2 troa 

trd: N.$41.otl SQMre Ar•a in liew fork Ci '1 on 27 lfoftllhtt lglllt-, -4 •• b­

oOU.ti ft Otftoer until. Manb 19lf.6. 1ftmk $•rel t. who ._ ..... .idntl" 
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·AA lalntet1ADC•+ Coatn.ot. Oon•nct llabceaen~ & SUpp1J'. Protuott.oa Ooa­

'tol. Speolal liasar49 & .ueoius.\abU.tty, Pio•••• i.pn ..... nt & ilt•uch, 

Obealo-1 ProtbutUoa a l•aeanh. 

1-2. C\1aton ~ylaeer \fork• 1 • l•W·f••• . ~•'flU. °"mA'l•• 

•· 0.•tn}. • !» tea.neaaff ·u-.n orgotq:Uoa a\ t-1~ vu 

oreMl•M trlth a Verkt laaq•~ la •Mrp ot t lM.,All•'ilOli. L 1a mn 

u1-c-t41 -.•iaort.ty \o i•d•'••' Work• • .....,,.. ta e.llal\lt ot ho4•ot1••• 

Baclu•riac u4 Malattn=oe, u4 .A4111a1atra,t.on. !he Aad•t•\ •l'k• 
.• ~.,.,11' for Piotw:Uoa WM 11' cthUt&o of 1hMlca1 ail ncetruk :pro4•tl•• 

u well •• ••"1oal ut pnoe••· bTelt,...\. !M .&astatu.• ltOtka ...._, 

fo~ &asl••(IJllltC -4 Mal•t•DIJM'G •• •e11>0ut\lt for taclll\1•• a1 w11 .. 

all phaaee of enclt>etliac •4 ul•ttJIUff •*· Iba All•l•taat Wotke 

K&ucer tor Alal.nletntlon bad ebar,ce of all ealni•,n'11'e 4tJ.U•a• lMluA­

t..,. proCNNMa\ ( .. e Pu. 3-J.1) aa4 reent.tln& of pebou•l (Sff Pai-. )-6a).­

._ orpal•'1•• i• •hewn. t.a .lppea'-t.x j,..l. 

'b. ~ez: P'"-·S!l • tu ~q peratu•l ot .o:n-tSC •• at. tollwat 

Dr. fte-.no ~·. ,Oo!@Ql!!• Vol'ke ...._r, who ... u14 tbl• po.1\ al ... 

the lMClmtla« ot Po ....,._, ot t•l!• W.t ,apPOl•tel Oll 1 Hal'oh 194J. le 

had pnTtoulJ' bha Oeaeftl 9-eli.oMll.49.al •'I•--•••• autua•• lol1toa 

OMtaaaei• Wolke ia lb.IQOri, ......... ~ 

pr. If!!! G. ~!l·• to,_~ hparl·a-..at of .. loaak 2-ft...i. 

1'*DCl•to•i•• ta IOoU.••• wu Al•l•'-' Wolb ....,.,. t ,a .-.... •t pn­

aotloa11.w ..... 1.a la .~ tn• u. tt•• 'ot h1• _.._ • . , • .&Rtt1 .-., 

•'11 hp,.'be .. 19.., .... , ............... pit hl• lll .... •t lt• ,._ 

aearola. PHPM a\ llq1port, ltDH11... h Wal ao• repluei •• Attia~• 
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.• ,.. 4-a ·ll.U.a •• '4•ltta1'lt lotk• Men•c•.- ln •barge or lagl••r~ 

tr• 1 •nh l~J until 1 r.wwu17 1?45, at 1rhleh t;tM h• •• V..•t•rn.4 

1'° e\he'9 tu~t•• •1'1lln the t•nn••••• E••"'-n Co.-,o,.tlon, at· .11.~•.pon, 

It nae••••. Bh 4ut1•• •t• . ab•ot•4 by 014\•r• ••4 h• •• il$' "pl•••· . . ~ . 

~ ·;:,_.,,,. •• ·01a1.t lasb••r t.D ._,.~•• ·1w.1 ·Ooapule1, ~l•t4 1.1.e. 

i · lJ •Nh 1~. · •U• ·on ·!YA •~tt ht u4 hirnl·•hltd :a_,h •~nti4•1t'la1. 
l~orma'f;l• i1c»:,., .· ._.~a ·Db\r1tt &nd \o ·Ito• 'I.DI -~•w• ·. Aa _ 

~•r or ·lqbMtbg ;M _•ln•1~4· . ._11;.:tftJ••• l• 5hlk•l1J" :•t".~.~~, · 

. · .. .,.;4;:.~\,:~+~~ >,~:.~ :~~ .• ~~~~~·~. +H~~~.- ·~~·i'f~.~ . , ~ '· '.:.:: 
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OCC.UPATIONAt. TRAINING STATUS AT TIME OF HIRE 

Review of All Employees on Rolls Oct. 5, 1946 

CLASSIFICATION MEN WOMEN 
NO. "Ye · NO. •t. 

llkCMA•UCAL C1urt! 

AibCN I., SHOP 

•ti:LDti:• - A11c 
•1Loti:• - Acti:TYLti:•E 

•1LDC1t - Co••• •ATtO• 
RADIO &: AAOAll McCN&•1c 
SMti:CT McTAL 
01tArT 1•• 
l•IP[CTIO• 

O•oc111 - Not CLAl11r110 
TOTAL 

E••1 •cc111 •• 

ELlCT•ICAL E•"il•CCll 
MICMAIUOAL 
CIVIL 
CMc•1CAL 
.... l•i 
I •Ovit 111 AL 
A•CMl T[CT VllAL 
Ac•OllA UTI CAL 
.&5a1 CULT v•AL 
C•Art E111o1 •cc• 
Ou•c~• - Not CLAH1r110 

TDTAL 

Tcc .. 111cAL 

Bo 
;i 
16 

I ~i 
'1 

2 

~ 

ig 
n 

121 
; 
2 
2 

i 
'JO 

~ 

1.4; 
,70 
.14 
.29 

2.1; 
.68 
.66 
.o4 

I~~ 

1.61 
1. i;-0 
.66 

2.17 
.05 
.04 
.04 
.05 
.11 

~ 
Cwu" ,-, .-.,--- 268 'I 4, Bo 
PwYflCI 65 1.16 
.. HMUUTICt 52 .9; 
IM:TALlU•i• I .02 I 

AllCNI HCt "''' I I ,02 ' 
HO..C EC .. O•o Cl 0 - I 
Pac-~roocAL 16 1 .29 

12 
6 
2 

5 
15 
2 

156 
m 

47 
0 

17 I 

7~ I 
-11 I 

.n 92 

.19 45 

.06 10. 
- 16 

.16 124 

:~Z ~~ 
- 2 

:2 ~ 

.03 

.03 

1,47 

, 5; 

2.;4 

90 
84 
;7 

121 
; 
2 
2 

l 
51 

J1 
426 

; 15 
65 
69 

I 
I 

75 
21 

1.05 
, 5 1 
.11 
.18 I.ti 
:~ 
.02 

h!..2 
I~ 

1.0; 
.96 
.42 

1.38 
.03 
.02 
.02 
.o; 
-~~ 

_;_i1_ 
4.6j 

s . ) 8 
.74 
.79 
.01 
.01 
.85 
.24 

-------~·· · ... 4'JL •J,~ I 

•••••• - ... ' " " ""' ..:..t I _,jl ' 
171 

.16 j 

.E!i I 

~;4 I 
·-r---r---

_]Ji 
625 

-!...8.2 
1.11 

HS-1.a 

NO•-l CCMll 1 CAL 

Bulo•C$1 AOWllillTll•TIC )0 , 'J4 16 . : 0 I 4 6 , '; 2 
StoTllTl<;S I ,02 - I .01 
£ o J C A Tl c;• 7) I , ) I 69 2.1':> 142 1.62 
LU 16 .2<} 
l•o v 1t111 •1.. Voc H 1owAL 8 I , 14 

- 16 .18 
- 8 ,oq 

Avollow ~ ANO Acco u•" '" ?9 I , 'j 2 
Acco v•r, ... 94 I I, (:[:. 

6 • I '1 >'• ,40 
-,O I , , 6 144 I , ~ 

S£ C llCTAlllAL S<::1£h<; £ 

StCHOUH~HIC 

T YP • • • 
C l [RI c >l 

Ou•CRI - Nc;,r ' 1..As s 111 cc 
l oT .... 

1'4o c; PCC •• i... r~-, ..... , 

To,.. £ wP1.. 0 HC$ 

\ 2•0 ~YI t IO•) 

10 
f; 

; 6 
1'/0 
m 

)4 b 

; '}(; ii 

-~ 4• 1. 7l1 4> .L9 
,1 8 I I ,.4 tl 1)4 1 l.7'J 
• 1 L <, 2 . o; 7; , • Bs 
,68 40 l, 2'J 7[; 1 . [;q 

~ _!_d ~ iQ<,l~l l!_? I b , ',11 l]~ 17. " } ' 1(51,9 II .9J 

6-2~)-)' i - !_~:6 ~ ~~~·, : - ·:!_~~ b;~ 
100~ I ;20 l; 100'.f I b7 94 1 100~ 

----...., 

-

~.j.. 

0\0 

·;,..~ 
ito ,·, ~+~ 

SP[CIA\. "{f.t-\~ 



~ -~ 

~.J i' \1\1! .'. I . 

C. E. W-"[ E.C. 

NUMBER OF EMPLOYEES 

25,000 
------1 

24,000 

23,000 

22,000 

2~000-r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

24,000 r -----::::: t- ~-·~~~~~~~~~~~~~~~~~======:=]_ 
_,/ 

21,000-t----------------------------------------t!llt---tl!---..--------1~~t---e.r------------------------------~ 21,000 

20,000 

19,000 ~:: I ! rn 1HI I I ttH= -- I 
18,000 

17,000 

16,000 . 
""' 15,000 I ~~ 

:: b I -·. _ _ ___ Jti u "" u--n ~ : 
16,ooo -~ II ill m ~ Bi ~ -T OP-IGCQU 

-::o:::_c.~ .,. ~ N II II a Bi rd ~ I 15,000 -+-----
--· -- ·- --"1 

14,000 

13,000 

12,000 

llPOO 

14,ooo (w.-.-.-> _ . ~ ~ ~ Ii-a § ~ M I 

13,000 I I I I i m=nJ-ft----1.~ ~ ~ ~ ~ Iii ~ lil ~ !Ill I 
-~·~-,.tlj ~ El ~ ~ 

=F ·~·~· - ---.1~~ ~ d 
10,000 .~ fa ~ f.! ~ - I 10,000 

9,000 

8,000 

~-i 7,000 

6,000 

9,000 r"\ ~ !'\.· - ;. , ':-: ~ 
a.ooo ~ """ ~ " ~ ~ \ / \ · ~ ~ ~ · ~ , ~ .. · - . ~ ~1 ~ rn n ~ 

_ _ _ _ >--- ._ , I' ~ ' ' ~ ~ ~ I' ~ ~ F: -. !'." • l" - . ; • r.~ Lil f'l 1:~ fJ 
' V " " "' " "' ' /~!:: '' ~ ~/, ~~ .. !::I:' ~ ,, H f.:j u 1':1 t:1 

7,000 ~ ~ / \ '/ ' '- V ' / ' . I/ '- I/ [' I ~ ~ ;• " " N . <' " 
-..,. '-1 ' ~ ~ w '~~vr-.- ' 

&,ooo ~ ' ' . ~ ~ ~ / \ " " l~ l~~~ ~~ R.t.'1 ~~ ~J! ,,fl M U ~'l U I 
5,000-+-----------------llQ---Q-f\.~liB-l'f!l!f-i-'a--~f--+.:'F.!fA:k~'- ~' ' ' ~ t;. ~ / \ \ ~ ~ ' , f '~ ~ ~-• '"°" "~ "'" '"' ''"" IW ; »: '''° ""' 

" . ~ I ~ -' \ ~ f::: !::: f:: ' ~ !:: ~ ~ , / ~ IN\;l ~'t..1 t-\!'l ~ N'1 ~':l IN:~ t-.~ '· l ~;l I 5,000 

4poo ~ \ ~ f::~\ ,p ~ "' "' -' ' r- ' ' I'~~ \ /~\ 

3,000 ·' ~ :,~ ~. ~ ~ ~ ~ : ~ ~" ~ ~ ' ~ ~ J ~ ~ ~ ~ J I; ;- ~~II'.; llllllllt • ~ n ~· ~ ~ i::: ~ ~ ~, -..,v' ~n, :-.. i' v~;- ', ~ ~ _ ....... . 
2,000 IL ~ " r- , , I/ :-.; v" I' :-.. \ v \ :-- " ~ ~ \ -.., ~~~~~~~--~ 2,000 - s ~ ~ ~ ~ ~ ~ f:: . ' ~ ~ ~ \ ' t:: \ ~ ~ I ~ ~ \ \ I/ ~ \ ~ '- ' ' . \ f :., ~ : ' : ~ ;, !.: 

··oo:-~~m..~~~~ ~~ ~~ ~~ ~ , ~ ~ · ~ ~ : ,~~ ~ r H ~ ~ , · ~ ~ ~f H ~ ~~d ~ L~~ -~ ~ -~~7~7:'.T{~ ~·000 
00m0mm~~~~mmmmrnmmmrn~oooo~mmmmmmmmrn~0~~mmmmmmmmrn~~0~ 

~,ii~M-~~ m ~u ~n 1~n ~J t 4,ooo 

~3,000 

-------- 1943 1944 1945 1946------------' 

,.A 

r.· 



,,,..,..... . ..... 

24,000 

22poo 

20,000 

18,000 

16,000 

14poo 

12,000 

10,000 

8,000 

6,000 

4,000 

2/)00 

> 
+::- . 0 

1943 
4 5 6 1 8 9 10 

I I I I I I I 
3,000 

2,800 

2,600 

2,400 

2,200 

2,000 

~800 

1,600 

1,400 

~200 

1,000 

800 

600 

400 

200 

0 

-HS-1 '7 

II 

C.E.W.-T.E.C. 
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C. E. W.-t E.C. 

EMPLOYEE TURNOVER PERCENTAGE 
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NET TURNOVER simi Jar l y conputed except only 
resiqnations and discharges considered, 
(disregarding terminations for reasons of 
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PERSONNEL TERMINATIONS BY PERCENTAGE DISTRIBUTION 
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Wage Dividend• tor Y-12 Employees 

1. Prior to ourta1lment of operation at the Y-12 plant, which 

followed the decision on 26 December 1946 to continue to operate the 

1•25-27 plant at high ooncentration (as desoribed 1n the Supplement 

to Book II, Vol. 6), the operating contractor, Tenneaaee Eaatiran 

Corporation, had experienced continuing dittioulty in aecuring and 

retaining a autt1o1ent number ot qualified operating personnel. The 

nr•time oondi tiona, combined with the local 11 v1ng oondi ti one am 

other taotora inherent in the work at Oak Ridge, were reapona1ble tor 

th11 dittioulty, and among the means adopted to overcome it we.a the 

eatab_lielment or the policy ot ••rding an annual •g• dhidend to 

eaoh employee who tultilled certain eligibility requirementa. Thi• 

policy n1 instituted 24 October 1945 and it wae in operation th~ough 

the year 1946. The wage di'Yidend1 were baaed on the ind1Tidual earn• 

inga during the oalendar year1 payment was mde to all eligible em­

ployee• who were 1till employed at the time of pay:nent J and in order 

to inoreaae the value ot thia incentive, the 1111.ge diTidenda were paid 

1om.e time after the beginning or the year following, usu.ally during 

the month ot Jlaroh or April. !hia policy 11aa approved by the Manhattan 

D1atr1ot. Payment• were made on 14 April 1945• 14 .llaroh 1946 and 

14 Jlaroh 1947. 

2. Thi• polioy remained unchanged until December 1946• and, when 

announcement of the contemplated reduction of forces at Y-12 was made 

to the employees concerned, on 26 December, many of them aaeumed, with 
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considerable justification under the circwnatanoe1, that beoause they 

would be laid ott in January they would be unfairly deprived ot the 

11age dividend• which 'Mluld pre1umably be distributed at a later date. 

This auumption spread and there wae added to 1 t a rumor, whioh •• 

not juatitied, that the Army had retu•ed to approve the pa~ent of 

the di'Vi.dend. Con11derable concern na thua aroused among the •• 

ployees, diatu.:r.bed •• they naturally were in any oaae about the oon-

templated termination ot their service•. Hundreds ot them aent letter• 

to the President, or telegrama to Senator Kenneth Mclellar ot Tenne11ee, 

oomplaining ·or the unfair treatment which they aainned that they would 

receive. A letter along the •ame line• was aent by one employee to 

Senator Robert A. Tatt (See attaohed exhibit). Th••• oommunicationa 

were referred to the Commanding General ot the Manhattan Diatriot, 
. ' 

tor reply or tor explanation and report, and were received by him on 

or about 8 January 194'7 and later, atter 1tepa were under-.y to aaaure 

that all the employees to be laid ott would be treated with complete 

tairneaa in this matter (See attaohed exhibit). 

a. On 30 Deoember 1946, Col. 1. E. Kirkpatr1ok, Deputy Dietriot 

Engineer. had expreHed the Army'• TI. ... to the Tenneaeee Ea.atman 

Corporation, atat1ng that equitable treatment of the laid-c:ft employee• 

was imperative (See attached oopy of !EC Bulletin)• The Corporation 

instituted a revised policy on wage dividends, under whioh all employee• 

.hired by Tennessee Eastman Corporation on or before 1 October 1946, and 

continuously employed through 31 December 1946, were eligible to parti• 

oipate in the diTidends earned during the year 1946. regardless of 
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whether they continued in the employ of the oompany after Sl December 

or not. except that thi• change in policy did not affeot persona di•-

charged tor cause or voluntarily resigning betore the date or payment. 

4. The revieed policy waa explained to all employee• in an 

announoement published in the "TEC Bulletin• whioh wa1 111ued 1 

January 19'7 (See attached Exhibit). In the aam.e iaaue of thi• Bulletin 

other benetita to which terminated employee• might be entitled--return 

traYel, moving expenaea, and "f8.o&t1on allowanoea--were alao explained. 

- s -



TO ALL EMPLOnm& 

The Company 1• pleased to announce the following changes in the rule• or 
eligibility for the age Dividend to be paid on March 14, 1947. 1'heae changes 
were approved by the Government, puraiant to our contract, on Decem.ber 11.-
1946. 1'hey apply only to the Dividend to be' paid in 1947 and were approved 
because of the extraordinary oircumat.nces that surround the present curtail­
ment of our activity here~ which will affect the majority of our employees 
in the months of Jani.ry and February, 194:'7. 

( 1) All employees who were hired by the Company on or be tore October 11 
1946, and remained continuously in its em.ploy from auoh hiring date 
through Deoember s1. 1946, and .who received wages, aalariea. or 
aiokness allCW1ancea from the Comp&ny during any part ot 19'61 will 
be eligible to part1o1pate in the Wage Dividend regardless ot whether 
or not the continue in the em lo of the Com an alter Deoemher ii 

t J excep t peraon~ discharge or cause or •o un ar y rea gn• 
~tore date ot payment or the Dividend will not be eligible to 
partiolpe.te in it. 

(2) Employees whoae tirat do.y or part ot a day ot aotual work ooourred 
on or after Ootober 2, 1946• and before· JanWlry 1. 19471 who receiTed 
wagea, 1alarie1, or aiolmeaa allowances from the Company in or tor 
the period between October 1 and January 1, and who remain contin-
·uousl lo d until and are on the aoti ve oil on 'Ei'ie date 

(a) Exceptions may be made in oaee an employee 1• temporarily abeent on 
December 31, 19461 or on date or pe.yment beoauae or verified •iclcneaa, 
aooident, vaoation. echeduled day off, exouaed abaenoe. or lea'Y9 
ot abaenoe. 

1he above are the changea that are ot most immediate interest to you. A more 
nearly complete etatement of all change• will appear in an early iaeue of 
the T. E. c. Bulletin. 

Pleaae note that Wage D1v1deiid checkacannot be diatributed in ad'Vanoe or 
llaroh 14, beoauae computation or 1ndi vidual payments could not begin before 
January 1. After the individual payments are computed there remains the 
neceaa1ty for oaretul cheok and audit of the entire pe.)'Dlent before actual 
distribution. Therefore, eligible employees who leave the payroll betore 
March 14 will reoeive their Wage Dividend ohecka by mail. 'lheee employees 
ahould be sure to leave their forwarding addressee with the Employment 
Department on terminating, and particularly oaretul to notify the Employ­
ment Department or any subsequent changes in addreaa. 

F. R. Conklin 
/ January 2 • . 194'1 
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December Sl, 19'6 

Senator Robert A. Tart 
Washington, D. c. 

Dear S1rt 

Clinton Engineer Works • Tennessee F£stm.an Corporation . 
publbhed in the paper tblt a bonua •• to be paid to their employ•••• 
Oak Ridge plant inol uded, tor earning• in 1946. llow the Arrrr3' haa 
announced that &000 ot ua would be terminated •• .quiokly a• po11ible 
and th.at we oould not receive the bonue. 

We left comfortable homes, good friend.a, oomfort• attorded 
in modern oitlea • Our children had to ch&llge aohool• in the meld.le 
ot the term and are now tac1.ng that neceuity again. We •lk.ed in 
mud tor ten month11 and to traTel milea tor adequate tood and· clothing 
auppli•e• Deepite all reports, our aalariea were not exorbitant with 
the operating oompaniea here nor above the awrage anywhere. We didn•t 
mind any ot this for our one thought was to win the war and we put all 
our thought• and energies in thie job tor we thought it was the beat 
way we could help. 

Now 6000 of us are terminated and are compelled to leave 
Oak Ridge w1 thin two weelcs after termination. Thia bonus payment would 
help us immeasurably as we now have to hunt for a home and get coal to · 
heat 1 t w1 th in the worat part of the winter. 

I would be most gratetul tor an)' help you oan give ua. 

Yours truly• 

/•/ Kilton Burkhart 
113 Jiapl• Lane 
Oak Ridge, ~nn. 
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Honorable Kenneth Molellar 
United States Senate 
Waeh1ngton, D. c. 

I 

Dear Senator Jlolellar, 

--~~,l ~ 

January 81 194'1 

I have your letter of 8 Janm.ey 194? • with whioh you for­
warded to •• tiTe telegram.a you reoeiT•d, trom ee'Weral hundred em­
ployee• ot the Tenntt11ee Baatman Corporation ln Oak Ridge, Tenneeaee, 
with reapeot to their eligibility tor •ge d~T1denda 1n the e'f'ent that 
their aerrio.• are terminated in the near tuture. 

1'h• matters referred to in the•• tel•gram.a have been aettl.cl 
fairly by the &nDDuno.m.nt made 111 the •tEC Bulletin• 1 . publlahed on 
8 J'an.lary 1947 at Qak Ridge, whloh resulted troa the expreaaion ot 
Anay views to Tenneaaee E&1tman Corporation on SO December, to the 
etteot that equitable tr•tment or laid•ott employee• •• imperative. 
fheae telegrams were aent w1 thout tnoyledge ot our ettorta i n thia 
reepect. 

All employee• hired by Tenneaaee Ea11mw>. Corporation on or 
betore 1 October 1946, and oontinuoualy em.ployed through Sl Deoember 
1946, are now elig~ble to participate in .the dirldenda earned during 
the year 19'6• regardl••• ot whether they continue in the tm.ploy ot 
the oom.p~ atter .Sl December or not, exoept that thil change in poliq 
do•• JlC)t atteot peraona diaoharged tor cause or wluntarily resigning 
betore the date of payJD.ent. 

/ 

Thia polioy. and also various other benefits to which tenn1-
nated employees will be entitled-..return trawl,. m.oving· expenaea. 
vaoation allowanoea-are explained in 1ome detail in the above-mentioned 
announcement, whioh 11 probably already in the hand.a or the employee• 
who Wired you. 

Aa )'OU may know• the Manhattan Dietriot throughout its 
hietory endeavored to eti'eot 1av1nga in ewry •• poeaible consistent · 
with the attaim.ent ot "'lta 111iaaion1 aince Augu1t 1945, when the emphaa11 
wa1 neoeaaarily ahirted from war•tiae apeed to peace-time economy,. 
ettorte were renewed on finding •ya and means of reducing unit ooata. 
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I am glad to be able to aay that these ettorts have attained notable 
auooeaa. Thi• improvement i• responsible tor the contemplated tend.• 
nation or the sevural thouaand employees referred to in ~our telegrama 
and it ia eatimated tmt it will aaYe the Gowrnm.nt am the people 
tens or hundreds ot thouaands ot dollars every month. 

6 Inola. 

I am returning the telegrams, 1noloeed herewith. 

Sincerely your•, 

L. R. GROVES 
Major General, USA 
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Wage Dividend Eligibility Rules 
Are Revised For 1947 Payment; 
llffects Distribution Next March 

Company Ci~es Dr.FR Conklin WorksMana0er 
RulesForPay1ng • • ' • 6 ' 
Moving, Travel , Issues Statement On Curtailment 

Payment of the return travel and 1 · 

m?ving expenses of employees ter- Of Operations Elf epted In y 12 mmated as the result of the cur- \J • 
tailment of operations announced 

Following conve\satio~s between the Company and Col. ~~d~:c~heb~~r~~ 1!t6ih~1~:C!du~: Dr. F. R. Conklin, .Works Manager, today rel~ for 
E. E. Kirkpatrick, Deputy District Engineer, changes affecting approved by the Government in publication in The Bulletin the following statement to all 
the payment of the Wage Dividend in 1947 were approved by 1946• employees:· · . 
th G t D b In order to qualify for Teturn "On December 26, 1946, we were notified by our Gov-

e overnmen on ecem er 31, 1946, and ~nnounced to all travel al!d mo~ng .expenses, the ernment to curtail the work at Y-12. We immediately passed 
employees on January 2, 1947. The change m the rules was employees termination must have on to you as much of the Government's instructions as seeur-
d. t t d b h · · · occurred at the request of the Com- . ic a e Y t e unusual circumstances surroundmg the pres- pany. 1ty rules would permit. The circumstances surrounding the 
ent reduction in force, the major part of which is expected to A voluntary resignation dis- decision were such as to permit no delay in notifyin3 you, 
occur after the end of 1946, in which the Dividen.d was au- qualifies an employee f<?r s~ch un~ortunate as it was to disturb your enjoyment {>f the 
thorized and before the date of expenses. Further, te.rminatlo!l hohday season. 

, . . may not be the result of msubord1- · "I 11 f l' h h · · 
payment. m1htary bonus payments. nation or other action taken'to pro- am sure a o you rea ize t at t e reduct10n m our 

The approved changes are as fol- ( 4) Employees laid off on ac- voke discharge. Although the con- work is not Tennessee Eastman Corporation's decision. It is 
lows: count of slack work between Oc- tracting officer may permit excep- the decision of our Government, 

( 1) All e m p l o y e e s who were tober 1 and December 31, 1946, tions to these rules in unusual cir- m~de i~ the national interest. Oak eral plans ca~ an~ have been JIUt:de 
hired by the Company on or before but who return to work in 1947 cumstances, they :tepr~sent the Ridge 1s a great place for rumors, to spare terminating employees m-
0 . . . w~thin three ~o!lths after lay-off, policy .to w~ich the Company must as Y ~ u know. One I. have c!lnvenience as m~ch aa ia p~-
. ctober l,.19~.6, and iemamed con- will also part1c1pate. Employees and will strictly adhere. heard is that TEC wanted this cut- tlcable, we are still charged with 

tmuously m its employ from such laid off prior to September 30, Other Provisions Listed back to come at this time and could the responsibility of retaining here 
hiring date through December 31, 194~), who return in 1946 within a Other general provisions of the ha':e preven~d. it had the Company an e~fi~ient force to carrr on the 
1946, and who received wages, sal- per10~ of three m.oi:iths after lay- procedure covering moving ex- . desired. This is not true. ~uch a remammg work. To do this ~ea~ 
aries or sick 11 f . off will also participate. Emplof-· penses for terminating employees sta~~m:ient has not the shghtest that the contemp~ted r~uctlon in 

' . ness .a owances 10m ees, however, who have been laid follow: ~asis m actual fact. The Company force must be earned out m accord-
the Company durmg any part of off for more than three months Where at the time of em lo _ is employed here to carry out the ance with orderly procedures. We 
1946, will be eligible to participate continuously will be t~·eated as new ment by' the Company an a:re~- work laid ~own ~Y the Government. cannot accord reduction in force 
in the Wage Dividend regardless of employees upon then· return to ment was made with the employee Technological improvements rP- status to an emp~oyee who, for per­
whether or not they continue in work. . . t? pay r~turn expenses to a par- duced th~ extent of the work. We sonal reasons, wishes to leave, but 
th 

1 
( 5) Exceptions may be made m ticular pomt the agreement will be are obeying our -orders. whose performance, length of serv-

e emp oy of the Company after case an employee is temporarily fulfilled. H~wever in many cases Reductions To Be Orderly ice, and attendance indicate that 
December 31. 1946; except that b t D b 

31 946 
no such agreement' was made and "Our present expectation is that he should stay here, even though 

persons discharged for cause or a sen on ecem er ' 1 'or 0~ the Company's power to reimburse the reduction in force called for by ~his would mean that a lower rank­
voluntarily resigning b f . d date of payment because of ver1- return expenses rests on Company our instructions will proceed in an mg empl?yee ~ou!d not need t.o 
of t f th ff ~ d01 ~ a\~ fied sickness, accident, vacation, policy. As approved by the Gov- orderly fashion at the rate of leave against ~s .wishes. To. d!l. so 
. paymen -~ e 1v1 en w1 achedw_~3r~~xcuae!l~~ence_. __ _ abou~ 2~0 persons per .day. No would be dodgmg:our responsibility 
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occur aTter tne ena ot l~4t>, m wmcn tne v1v1aena was au­
thorized, and before the date of 

't ....... 4 ... D •u .::Ul.t'IV.J .... .LV& DUl,;ll \.LU.LU&. "UUA\IC AO .n. WAO "" Uti::t ... U.l"U yuu.1· t:UJU.)' Wt:U" ..v~ a.u• 
expenses. Further, termination holiday season 
may not be the result of insubordi- · "I · 11 f li h · ed · · · 
nation or other action taken ·to pro- . am sure a o you rea ze t at t~e ; uc~1~m ID o~. payment. military bonus payments. 

The approved changes are as fol- ( 4) Employees laid off on ac- voke discharge. Although the con- . work IS not Tennessee Eastman Corporat10n s dec1s1on. It 1 
tracting officer may permit excep- the decision of our Government, 
tions to these rules in unusual cir- made in the national interest. Oak 
cumstances, they tepresent the Ridge is a great place for rumors, 
policy to which the Company must as You know. One I have 

lows : count of slack work between Oc-
( 1) All e m p l o y e e s who were tober 1 and December 3~, 1946, 

hired by the Company on or before b~t ~ho return to work m 1947 
and will strictly adhere. heard is that TEC wanted this cut-
Other Provisions Listed back to come at. this time and could 

. . w1thm three months after lay-off, 
October 1, 194.6, and remained con- will also participate. Employees 
tinuously in its employ from such laid off prior to September 30, 
hiring date through December 31, 194?, who return in 1946 within a 
1946 and who received wages sal- period. of three m.o:r:iths after lay-

. ' . ' off will also participate. Employ-. 
ar1es, or sickness allowances from ees however who have been laid 
the Conipany during any part of oft' for mor~ than three months 
1946, will be eligible to participate continuously will be t~·eated as new 
in the Wage Dividend regardless of employees upon then· return to 

Other general provisions of the ha~e preven~. it bad the Company 
procedure covering moving ex- . desired. This 1s not true. ~uch a 
penses for terminating employees sta~n;ient has not the slightest 
follow: ~as1s m actual fact. The Company 

Where, at the time of employ- is empl?yed here to carry out the 
ment by the Company an agree- work laid ~own ~Y the Government. 
ment was made with the employee Technological improvements rP­
to pay return expenses to a par- duced th~ extent of the work. We 

h h h 
. . work. 

w et er or not t ey continue m (S) E t" · b d · 
the em lo of the Com an after xcep wns m~y e ma e .m 

P Y P Y case an employee 1s temporarily 
ticular point, the agreement will be are o~ying our -orders. 
fulfilled. However, in many cases Reductions To Be Orderly 
no such agreement was made, and "Our pr~se~t expectation is that 
the Company's power to reimburse the reduction m force called for by 
return expenses rests on Company our instructions will proceed in an 
policy. As approved by the Gov- order 1 Y fashion at the rate of 

December 31. 1946; except that b t D b 31 1946 . a sen on ecem er , , or on 
persons discharged for cause or d t f t b f · . . . a e o paymen ccause o veri-
voluntanly res1gnmg before date f" d · k "d t t ' 
of payment of the Dividend will 1e sic ·ness, acci en , vaca ion, 

1
. . . . . . scheduled day off, excused absence, 

not be e ig1ble to participate m 1t. or leave of absence. 
(2) Employees whose first day Payment of the Dividend will be 

or part of a day of actual work made on March 14, 1947, to quali­
occurred on or after October 2 fied employees. As announced on 
1946, and before January 1, 1947: January. 2, details of .computation 
who received wages, salaries, or and audit prevent earher parment, 
sickness allowances from the Com- so that checks must be mailed to 
pany in or for the period between persons eligible but no longer in 
October 1 and January 1, and who the Company's employ on date of 
remain continuously employed un- payment. 
til, and are on the active payroll · The delay between the announce­
on, the date of payment, will also ment of the curtailment of work 
receive the Wage Dividend. on December 26 and the announce-

In accordance with current 
license agreements, ierminatecl 
employees must secure new 
·license agreements or vacate 
premises occupied in Oak Ridge 
15 days after termination. 

If you are unable to meet this 
vacating date, personal contact 
should be made with the Occu­
pancy Control Section of Facili· 
ties and Services Division, locat· 
ed in the USED Administration 
Bldg., Wing One, Second Floor, 
North, telephone 4041. The right 
to gr~mt an extension is reserv­
ed b~ the Occupancy Control 
Sectio.n. 

(3) Employees whose service ment of the above changes on Ja~­
was terminated in 1946 as the re- uary 2 was necessary to permit 
suit of death retirement disabil- time to work out the details of the 
ity, or milita'ry or navai service, required modificat~on of the Com­
and women employees whose serv- pany's contract with the Govern- ernment, this policy is, generally, 
ice is terminated after September ment. Bo.t~ ·Government and ~?m- that the Company may pay the 
30, 1946, but before date of pay- P.any off1c1al~ expressed gratlfica- return expense of travel, · and sub­
ment either to be married or on bon that act10n could be ta~e:r:i ~o sistence during travel, of an em­
account of a marriage occurring in ~mend .the f orn_ier rules of eh~1.~nl- ployee to the point from which the 
the last period of continuous em- ity, which requll"ed that all ehg1ble Company paid his expenses to the 
ployment with the Company, will employees m.ust be at work <?n date job, and, if an employee is mar­
participate in the Wage Dividend. of paym~~t m order to receive the ried, the expense of travel, sub-

To establish eligibility to partici- Wage Dividend. sist~nce during travel, and t~e 
pate in cases of termination, three The changes approved on Decem- mo~ng of hous~hold goo~s of his 
months or more must have elapsed her 31, 1946, affect only the Divi- fan;iily to the pomt or ~omts from 
between the last employment date dend to be paid in 1947. Terminat- which the Company paid such ex-
and the date of termination. The ing employees who may be eligible penses to the JOb. . 
termination date is extended by the for it under the new rules are urg- If. the emplo¥ee, members of his 
number of weeks of any sickness ed to keep the Employment De- family, and his hou~ehol~ go~s 
allowance or vacation allowance, partment informed of their correct were bro':1ght .to. the J~b from dif-

is not extended on acs:ount of mailing addresses. ferent pomts, it is obvious that the 
· • expense assumed by the Company 

H 
_.. } I may not cover return travel and ospna nsurance C•verage moving cost~ for the fun; distance 

• .. • that a terminated employee may 

about 250 persons per day. No 
terminating employee will receive 
less than seven days' notice of bis 
actual termination date, unless he 
is released for cause or voluntarily 
resigns. Choice of the employees 
who will remain to staff the Re­
fining areas will be made from the 
present personnel operating all the 
Refining buildings on the combined 
basis of their records of perform­
ance and attendance, and their 
length of Company service. Choice 
of tho~e to remain in other depart­
ments will likewise be made on the 
basis of performance, attendance 
and length of Company service. 

"Employees leaving with reduc­
tjon in force status will receive 
separation pay as stated elsewhere 
in this issue of The Bulletin. You 
have already been notified of the 
recent important changes in the 
Wage Dividend plan, which should 
prove helpful to many of those 
leaving. This issue of The ·Bulle­
tin als? carries an explanation of 
the assistance to be given qualified 
employees in the matter of retun! 
travel and moving expenses. Please 
note that the Company's efforts to 
find carriers for the household 
goods of terminating employees are 
made only as 'a convenience to 
those employees. 
Must Maintain Efficiency 

"Any substantial reduction in 
force, wherever it may occur, is 
sad. I genuinely wish this one were 
not necessary. However, while gen-

eral plans can and have been mad 
to spare terminating employees ill 
convenience as much aa is prac 
ticable, we are still charged wit 
the responsibility of retaining her 
an efficient force to carry on th 
remaining work. To do this mean 
that the contemplated reduction iJ 
force must be carried out in accord 
ance with orderly procedures. w. 
cannot accord reduction in f oro 
status to an employee who, for per 
sonal reasons, wishes to leave, bu 
whose performance, length of serv 
ice, and attendance indicate tha 
he should stay here, even thougl 
this would mean that a lower rank 
ing employee would not need t• 
leave against his wishes. To do sc 
would be dodging,."our responsibili~ 
to the Government. 

"Representatives of TEC's hom1 
plant and of Eastman Kodak Com 
pany, the USED, and other employ 
ers will be on band to review worl 
histories of terminating employee 
and to interview those whom these 
representatives may wish to tall 
to. 

"Again, I wish this reduction iJ 
force were not necessary. The 
Company wishes good luck to th<MM 
of the present plant staff who mus1 
be terminated." 

Revised Vatation Plam 
Affetts Plant Roll 

Recent changes in V&Cjltion regu­
lations permit terminating em· 
ployees payment in lieu of vaca­
tion, provided six months havE 
elapsed since they were eligible fo1 
a vacation in the previous year and 
provided they meet length of serv­
ice, attendance, an• other eligibil­
ity requirements. Formerly, it~ 
necessary for six months to have 
ensued since the last vacation in 
order for an employee to receivE 
vacation pay at the time of termin-
ation. · 

As before, employees remaining 
on the payroll must work sii 

(Continued on Pace 3) 

Is Convertible By Ind1v1duals wis~ to go. However, in order to 
receive these expenses, . the em-

Terminating employees wishing to continue hospitalization insur­
ance coverage made available by the Oak Ridge Health Association 
must apply for individual policies at the association office, located on 
the second floor of the Dental Health Clinic. . . · 

ployee and his family will not be 
required to return to the point of 
origin. He and his family may re­
turn to any other destination of 
their choosing, and the Co~p~ny 
will reimburse the employee for the 

Terminated Workers Are Eligible 
To Receive Se~ation Payment 

Applications must be filed within 30 days after termination for 
the same type of individual or family policy carried under the TEC 
i?rOUD lnSUt"ant'P nl~n 1t U T<>C! nn;n tari nnt hn T ll C!•-11:--- L . - - ! -- -- i:tivnoncu:~ nn +n +ho n'9W\ n.n ..,. ,. :+ ••• - .... 1...1 

According to established procedure, all employees who are termin­
ated due to reduction in force, are eligible for separation pay based 011 
leDJrth orf continuous service with Clinton F.nvin~r w nr\r.,_ ToftftAC!CIOL 
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W-2 F~RMS .AVAILABLE . .., .,..&&., •uu u~a-. & •J&V•••• 
Male Member only 
Female Mem her only 
l\'Jale member and wife 

$2.4.85 
$34.67 
$59.52 

$ 6.22 
$ 8.67 
$14.88 

W -2 forms covering 1946 earn­
ings will be furnished each termin­
ating employee with his final pay 
check. Employees continuing on 
the CEW-TEC payroll will receive 
W-2 forms prior to February 1. 

Leqth of Service Plant Payroll Special Payroll 
Naae 12 -.·eeks to 2' week-

2• weeks to l year 
None 

In addition to the . above payments, $3.12 is charged per quarter 
for each child covered, or an annual premium of $12.45 for each child. 

l y.ar to 3 yeara 
3 yean to 5 yean 

2t hours• ...pay 
.ae hours• pay 
II hours• .pay 

Y1 ._·eek's P&1 
l ._.eet•s ..-1 
1 Yz ._-eek's fa1 

Rules For Paying 
Nloving And Travel 

- ' 

:~:~;~~::y · ::~1• ~i: 1~:n~~1~ i~!~: : ~~\Re\·is~d Va ration Plan 
bioughttotheiobatCompanyex-~; (Continued from Page 1) 
pense. The goods will be returned , 

i to the point from which other I montns between vacations: . . 
1 

• • I A second ~roce~ure rev1s1on m-
( Continued from Page 1) 1 househ~ld goods. weie biought to I creases vacat10n ume for plant roll 

job, the Company will provide all- I Oal~ Ridg~'. or, tf .all. ~uch goods employees wh~ have compl.ett>d twu 
risk insurance coverage on house- ! ~vei e acqun ed ~fte1 a1i1val. on the I years of contmuous serv1te from 
hold good!'\ moved by common car- J?b,. to :he p~mt from w~1ch the ' one to two weeks. 
riers contracted for by the Com- family" as bi ought to the Job. I \'eternns who were emplo~·1.•d h~· 
pany at the rate of $625 per .1,000 An. employee ~who was n~t the CEW-TEC previous to enh•ring 
pounds of goods up to a maxmrnm head ~f the fanuly at the time of se~·vice, and who. have sinl't' lwen 
of $2,500 of coverage. Employees i·eportmg to wo_rk, but became t~e remstated here will be l'redih•d for 
may secure additional coverage at I head o~ a family thereafter, will the time spent in st.•rvitt.• in dt•ter-
their own expense. . be ~nt1tled to returi; trav~l and mining tht' length of tht'il' \'l\t.'1\-

. The employee. may make his own I movmg expenses of his fai:iuly ~nd tions, as well us t.•ligihilit~· dnh'. 
household movmg anangements, hot~sehold goods to the pom~ fiom All otlwr vncntion t•ligihilitv l't'-

('olor Prin•ing 
Tn Ht• Di~~ussed 

Color printing- techniques \\ill be 
discuss1.>d h\· TEC Camera Clul 
when memb~rs mt>et in the Eas 
Portal Building. Tut>sday, Januar~ 
1-l. at 7::ltl p. m. One of the clul 
lllt' ll1h1.'l'S will d1.>n10nstrate. 

R ul1.'S for t h1.• use of the darl 
rnom lun-t> ht-1.'n dis<.·ussed at pre 
\'i1.n1s ll1t'1.'tings and any change: 
prt,pnsed in tlwst' rules will be 
~iv1.•n 1.'t'n~id1.•rntit.ln lakr. 

Don't jump at conclusions, othc 
('\1untri~s. nm~· not have the Atomi 

and in such cases reimb.ursetnent which he i:eported ~0 · work if part quirt>nwnts remain unchnni:'t.'d. 
. will be made onpresentabon of r~ or all of his reporbng to work ex- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
ceipted bills from the canier, seal- penses were paid by the Company. I TEC F • . I W • Qf C 

knov.·-how . 

ed down if necessary to the amount Travel Expense~ 1?8mQn 8 Inner Ql 
which the Company would have In no event can the Company as­
had to pay ii it had made the mov- sume the expense · of travel by oth­
ing anangements. On the other er than the most direct route to 
hand, if an employee wishes, the destination. Subsistence expenses 
Company will contract with a car- during travel will be reimbursed 
rier for the move and pay directly in the form of per diem allowances 
to the carrier such sum as the em- fo1· the time required for direct 
ployee may be eligible for. T.his travel. Travel by automobile will 
will be done on the understandmg be reimbursed at five cents per 
that the Company will be bound mile for actual mileage traveled 
only to u<;e reasonable efforts to or mileage to destination as shown 
obtain a reliable carrier; will not by Rand-McNally maps, whichever 
be responsible for loss of or dam- is less. 

·~ t~ goods . befo1:e pick~up or Travel expenses will be reim-
. ~ule i~ .t.ransit; will assume no bursed upon the submission of 

respons1h1hty for expense to the statements of travel performed, 
employee resulting from th~ car- properly signed and accompanied 
rier's delay in pick.-UP o~ dd1very; by receipts for travel expense in 
and that the carrier will look to excess of $1 in all cases where 
the employee for payment of any travel is by common carrier and 
charge.s in e~cess of what the Com: not by private automobile. It 
pany is obligated to bear under should be particularly noted that 
this policy. reimbursement cannot be made in 
Storage Charge Not Covered the absence of such receipts. 

The Company may not ~ssu~e Before reimbursement checks 
. charges for storage a~- destma~ton can be mailed by the cashier, he 
in. any. case nor at mter.mediate must be informed by Roane-Ander­
pomts m cases where ~toiage 0~- son Company that the employee 
curs for the employee s convem- owes that company no money. Em-

. ence. . ployees are requested to clear their 
The Company will b~ar the ex- Roane-Anderson accounts before 

pense of return movi_ng of the leaving Oak Ridge. ' 
household goods now m the em-

. ployee's house at Oak ~idJ?'e· It It should be clearly understood 
cannot pav the cost of p1ckmg up by all employees that the Com­
such household goods as an em- pany cannot u!'dertake the pay­
ployee may have in storage at ment of per diem. ~llowances to 
various points about the country. cover expens~s ar1sm.g from the 

The Company will bear the ex- delay of mo\·mg carriers. 
pense of moving household goods Application For Expenses 
acquired by an employee's family Such l'eturn travel and moving 

agreements as are outstanding 
with employees do not . specify a 
time within which the employees 
must. apply for their ·return ex­
penses. Accordingly, application 

. ~ust be made within a reasonable 
time after termination of employ­
ment, and the Company, with the 
Government's approval, has estab­
lished such reasonable time as 30 
days after the date of termination. 
Within tha~ time the e mp 1 o ye e 
musf indicate that he will apply for 
his return expenses or lose his 
rights. An employee cannot wait 
for an indefinite period to avail 
himself of the benefits under this 
policy. 

This statement covers only the 
general principles of the Com­
pany's policy. It is not its intent 
to give full and detailed answers 
to any questions employees may 
have· in this connection. For fur­
ther information employees may 
get in touch with the Housing Sec­
tion of the Employee Relations De­
partment about household moving, 
and the Cashier's Office about 
travel expenses. 

' Howard Ross Baker (left foreground). of the TEC Pire JH.-
partment, smiles proudly as he displays his nt"w 1946 automobile. 
which wa!' ginn '&way by the Oak Rid~e Lions Club. Standing 
beside Haker is1'. A. McK~zie. Superintendent of Plant Prottttion 
Department. and at right is Chief J. W. Hu~hey. of the Fire De­
partment. A Na,·y Veteran, Bakt"r lh·e~ with his wife in l\.nou·ille. 
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Month 

November 1945 

December 1943 

January l 944 

February 

Mareh 

April 

June 

July 

August 

Septelllhe1~ 

October 

llovember 

Deoe...Tllber 

January 1945 

Febrw.ry 

April 

July 

August 

Soptamber 

Y•l2 PO.t1ER CONSID!PTION 

IWII -
3,200,000 

970,000 

280,000 

9,580,000 

18,380,000 

28,640,000 

34.74D1000 

38.,810,000 

48,080,000 

59,960,000 

71,910,000 

90,540,000 

111,940,000 

126,000,000 

130, G90 1000 

122.830,000 

138,600,000 

144,080,000 

l5S,170,000 

161,930,000 



Jlonth 

October 194G 

November 

December 

January 1946 

Februar y 

March 

April 

May 

June 

July 

August 

September 

October 

lJovember 

Deoember 

TOTAL 

Total cost or power consumed at Y-12 
to December 31, 1946. 

JnVH -
25,770,000 

26,610,000 

30,300,000 

32,280,000 

30;110,000 

33,310.000 

32,520,000 

33,150,000 

33,110,000 

32.520,000 

31;250,000 

26; 660,000 

2a;ooo,ooo 
2,317;340,000 XliVH 

X 4.26 Mils per lt'.'1H 
t9,848;695 .oo 
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PHOTOGRAPHS 

Deso ription 

Aerial Views of Y-12 

Panoramic Views of Y-12 

Presenteeism Contest 

Mud 

Ride Exchange 

Suggestion System 

Blood t ·est at the Hospital 

Alpha I Racetrack 

Alpha. II Racetrack 

Beta Racetrack 

.XAX Developnent Tanks 

Alpha I Cubicle Room 

( · 

Alpha II Cubiole Room with Operator 

Alpha II Handlin~ Dolly 

Pulling t!w M·O'nit 

Servio ing Beta Emitter 

Beta Emitter 

Cracked Bushings 

Beta Receiver Pocket 

Comparison of Zulu and Ubangi Reoeivers 

Alpha II Type Receiver 



22 

23 

24 

25. 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

'?B 

E Assembly Support Parts, Alpha II 

E Unit Diassembly, Beta 

Dismantling and Washing Receivers, Alpha II 

Alpha I D Unit in Washstand 

Alpha II Bin Being Washed 

Beta Charge Bottlo 

Dry oox 

Flow Diagram - Bulk Treatment 

Flow Diagram - Liquid Phase (Alpha) 

Flow Diagram - Sublimation 

Flow Diagram - Rottling 

The Reoovery Line in Operati~ 

Salvage Parts Insp$Gtion 

Beta Hex Conversion 

Caloining Ovens in Beta Chemistry 

Bowl Cleaning in Beta Chemistry 

Hydr ogan .Fl uorid.e .1! urnaoe 

Shipping Contai ner on Balance 

............ ' • . 



Cl Aerial Views ot . t~12 



I 

\ 

j 

·1 

. ... 

( 

I " 
;--- l 

< • 



-- -

C 2 ·.Panoramic Views of Y-12 



T.E .C. OAK RIDGE PLANT 

Y-12 EXTENSION AREA VIEWED FRON SOUTH.JANUARY 1945: 
MAIN PROCllS BUILDINGS IN CENTER. 
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C 3 Preaenteeiam Contest 

One of the aethods used in the tight 
against absenteeism. 
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C5 Ride Exchange 

Cooperation for transportation 













1fhti Y -12 Pl~nt ofn1.ttt i.utJ. tour this 
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II ~Hapti:r~ M,cJr; equiptrtfJt1t. 

fh$ ~n worki:rAg on thtl h$,r1dl 
;bi the;i dght for~gl'.'"()un<:l f~ivefJ ttrt i:n:"'' 
dication t>f ~iH,. · 
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Ther~ are four ot thesi¥ hu!te 
a.gnats in th.iii Y-i2 Plant. 
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011 :1 .. Jtl Davalotmt~nt *~11nk11 
~~·rt.. ~ 1' fr .. ("'11 u··t~ 

Not~ thtrt 011ly· tvio ttank~ tu·~ in thi!Jl 
mttg:net whie h u.orrtt)~ponda to the l%l:tg;{) 
mgn~ta oall~d the ra<HJtr~{}ktJ • 
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imiii whbh w~ighi:t ttpp:r<>:a:iatd~t 1500 
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LEGEND 
I E-POCKET REMOVAL 
2 SMALL PARTS TRAY 
3 E-POCKET TRANSFER TRAY 
4 POCKET IN KODAPAK 
5 OUTSIDE WRAPPING 

CONFIDENTIAL 
w.-- ---·-· ................................. , ......... , ....... .,,, 

""' -.,. 
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PLATE NO. 13.. WATER RINSE 

RUBBER COVERED SPLASH DOOR AND 

OTHER EQUIPMENT IN USE 

• 













f·._i 
}:_. 

THIRD FLOOR 

WATER INLET 

I 

t IOOO GAL. TANK TRUCK 
2.4000 GAL. G.L. GUNK 

STORAGE TANK 
3. 750 GAL. G.L REACTOR 

{OX\OATiON PROCESS) 
4. SCREEN FILTER BASKET 
5. 1000 GAL. STORAGE TANK 

..... ~-:~ 

FLOW DIAGRAM- BULK TREATMENT- DEPT mo 
-······· ... -······----··············· ..... ~--········ 

""' t\l f'i It) 
0000 ................... 

--··~-·-········· ····--··············-·~-

@. 
1 ' .. 

ti 

l 
't 

VACUUM 
/PUMF 

... ro ·,r wen 

i! z 
~ 

., 

DRAWN : C,6.FARBEH 4 27 4') 

LEGEND 
6. CENTRIFUGAL PUMP-

60# HEAD 
7. FILTER PRESS 

a.CARBON 
b. POLISHING 

8. ROTOMETER-0-25 G.P. M. 
9. 1000 GAL. STORAGE TANK 

APPROVE D. J tf~;., 'd .,. 

10. DURCO CENTRIFUGAL 
PUMP 

11 . 750GAL. G.L. REACTOR 
(PEROXtOE PRECIPITA­
TION PROCESS) 

12 .1000 GAL. STORAGE TANK 
13.0LIVER FILTER 

14.HOPPER 
15.VACUUM DRIEH 
t6.SCREENER 
17.CALC1 
1a.123 s· 
19. FIL TR ATE STORAGE 
20, TESTING TANK 
2 t. ALSOP.Ft L TER 
22.HlGH 720 STORAGE TAN/.< 
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! JACi<E TEO xfACTOf'f 
2 ft..VSH TYPE VALV£ 
3 PL !Jtj COCK 
4 JACM'£i OfltAlN VALVE 
5.STUM CON TROL VALVE 
f> COO L. ING WAT ER CONTROL VALVE 
7 Q;('f Alff VAi,.,VE 
9 751 SUPPLY UN£ VALVf 
9. 1/ E Nl' VA\...Vrs 
iO.~E F!..UX Vf!N1' VALVES 
H.123 HOPPUc 

12 .Rl;Ft.UX TOWER 
i ! .OfUP t..H 
14.CONOENSl.Ui 
t5 SORGE TANK 
Hi. PRESSURI REL.SEF VALVES 
17 PRHSIJRE: RELIEF SURGE TANK 
IS.SIGHT GL.AH 
t9.8HUl CENTRiFUGE 
20. 131 HOPPER 
~L 151 HOPPER 
22.0RtEA 
U . 731 OE-ENTRAINING SCRUBBER 
24. WATER OIRCULATING PUMP 
25. OFU£R CU~tVE UNIT 
26.SL.HlE VALVE 
a 1. Nz INLET 

H. 1!1 PRODUCT CAN 
29.Pt..ATFORM SCALE 
30.0AY 7$1 STORAGE TANK 
3L151 SUPPLY PUMP 
32. SlGHT GLASS 

BIRO FLOOR 
!j ~ ... !?) ~:~~:1!3'"~}0 tf .. ~i b ~$~1$'~~~-'b:·~;5':•:-;-;~~~ 

GROUND FLOOR 
• •••-- - • •••n-
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731 

DEGASSING 
lF NECESSARY 

FLOW DIAGRAM - SUBLIMATION - DEPT. 180 

9ic@ TO VACUUM SYSTEM 
.Ol-.05M.M. HG. 

FROM STORAGE OR 
BOTTLING DEPT. 

/' 
// """ // L 

DRAWN: 
c.a. FARBER 5.7.45 

APPROVED: 
I -

~ .1, Ii ' ' ;,' ' 

CHARGE 
BOAT / 

FiLLJNG ~ 
OPERATION _x;, · 

/ 
FULL /"' /-" 

BOAT ~ 
~ TO / ~ .,,,. STILL , / 

CHARGE / 
BOAT // 

~ 
i 
I 

t 
l 

- I 

- -.E-- .--- SOLi~o~~SGIEDUES TO-l 
CAN 

*----souo RESIDUES TO BULK TREATMENT OR LIQUID PHASE 

WASH TANK 

f . 

DRY SOX 
/ 
l-; 
y 

' PRODUCT 
TO 

BOTTLING DEPT. 





.. ~ 

m· NEGATIVE 
PRESSURE SYSTEM 

~ 

~ 0 

WASHINGS 
TO BULK 
TREATMENT 

_,,, 

FLOW DIAGRAM-BOTTLING-DEPT 180 

WATER TAP 

-~ 
/ 

-I' f/ 

· ···~ 'Y-7.~ ... ,.., .... ;4· -.-'· ...... _ ........ . 

-··- ........................... ················-···· ··-·-~ --·..-········ ·················-········-·········-·······---

WASHED BOTTLES 
TO DRYING 

OVEN 
~ 

---····---

-______ ... -------------
---

,-~"""''" r:::::--
n, :---f1t.1 'rr'-:--------------_ _/ J ' "-" •',, ,, ' 

I ''·.,1 •"1• >:,)>,. ··,·,..._,"'-..,...4' . 
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i t I · · · . -~·--~ 
' ' ; I I . . . . ' 'j 
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~~~~---- . 

' el 

i . ·! 

!: 
· 1 

I 

DRIED AT 250°F. 
FOR 45 MIN. 

. ·~·H'-soTTLES 

SOAKED, SCRUBBED, 
AND RINSED 

DRAWN: C.B. FARBER 5-15·45 
APPROVED: L ··1 i - 'I -

T / 1/{. /) . .__ ..> ·~ • "'-i 

,,.....,.,.,....,..,., 

,,_,.,.,,,.,,,,,. 

( 

,,./_,...,,,,,-" 
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I IARR·EL ELEC·T'ROS~RIPPER : 
2 701 FUME .. DUCT 
I J· IOX L.EAGHER 
4 IAffLE 1f4 ... as"S~ .. JRAY' 
I BAFFLE ELECTROSTRIFJPER 
8 A•DETECTOR 
7 CLEAN M INSP~CTION 
8 IAFFLE 
I M FIN~L · Dl8~~~EM.J 
10. 701 . SYCi)RJ\IE .. ··.·••· ~A14 ···· ...... , 
1:1 Z•W SPRAY TA.RIC 
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}14 ..... LINER O~ENING COVERS 

.'~~,.r~o"'! •4l+·•r.1-1q9q <.\·{ , .·· 
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LEGEND 
I RINSED PARTS 
2 SANI- ORIER 
3 DRY PARTS ON RACK 
4 DETECTOR PROBE 
5 INDICATOR LIGHT . 
6 C-3 DETECTOR 
7 CLEAN PARTS 
8 SALVAGE CONTAINER 

. 9 REJECTED PARTS 
CONFIDENTIAL 
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!EC Hiatoiy 194, 

Contraot •·7.llll-eng-23 

Modifioations. Contract W-7401-eng-23 

Personnel File, Y-12 i/'2.~ 

"Activation ot SED", l September 194} 

Boster of Enlisted Men at TEC 

Monthly liaTY Roster tor Bureau or 
Personnel 

Looation 

Dietr1ot Files 
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TEC History• January to June 19~. 

Procurement File . (Y-12 File #400.12) 

Y-12 Unit r,hief Report. IOTe111ber 1943 

T-12 Unit Chi.et Report, December 1943 

Y-12 Unit Ohiet leport, January 1943 

Alp ha C hemia try Ope re. ting llan ual TEO 
:jcml 101 · Die trio t Fil ea 

"Alpha Chemistry" Memo by Dr. c. 
Winters, 2) lovember 1944 · 

Alpha Physioal Inventories, (API #1 
and 2), 9 September 1945 

Y-12 Unit Chief Report, March 1944 
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T-12 Unit Chier Report, May 1944. 

Report on Bld. 9207, Chem. Group, 
Y-12 Area, 'Zl Nov. 1945 by Major 
w. E. Gates 

"Beta Chemistry" Memo by 
Dr. C. E. Winters, 20 November 194L+ 

tetter General Groves to Colon•l 
liiohola. 12 January 1944 (Pl'oduot 
Special FU e_) 

"Lot IFI" (.JM 37) Let-ter 
Dr. J. G. MoNally to Major W. E. Kelly 

Alpha Termination Graphs 

Conference Memoranda 
(T•l2 FUe #337, July t.o Dec. 194!i) 

Memo on Conference 9 August 194'-~ , · 
llaj_or W. E. lelly (t:•l2 rqe· #337) 

19port on Beta Production for 
July 1944 (Y .. 12 F'ile #337) 

Y-12 Unit Chief leport, Jme 1944 

Y-12 Unit Chief Report, Aug. 1944 

T-12 Unit Chi.et Report, Sept. 1944 

Y-12 Unit Chief' a.port. Oot. 1~ 

Graph• Based on TEC Procluotion 
Figures 

Y-12 Unit Chi.et 1leport, D•o. l9l.t4 

Y-12 Unit Chier Report, July 1944 

T-12 Unit Chiet Report, lo-... 1944 

.lleoelpt Ledger for a.50 Material 
(600 Series) 

Beta Fluoride Shipment Register 

T-12 Unit Chief Report, Jan. 1945 

Y-12 Unit Chier Report. Feb. 1945 

Y-12 Unit Chief Report, Jlaroh 1945 
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Diatriot Files 
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40 Receipt Ledger for K-25 ~terial 
( 900 Series} Di triot Files 

41 TEC History , January 1945 " " 

42 Y-12.Unit Chief Report, April 1945 " " 

43 Y-12 Unit Chief Report, May 194'.:1 " .. 

44 Y-12 Unit Chief, Report, June 1945 " " 
45 Y-12 Unit Chief Report, July 1945 " .. 

l.P T-12 Unit Chief' Report, Aug. 1945 " " 
47 Reoei}t Led~er for 1~25 Material • • ( 1100 Series 

48 leoei}t Ledger tor K-25 Material 
(12:>0 Series " n 

49 '!'@'' Kun Termination Sumnar1es .. • 
... 

50 AlphR Phyaioal Inventory aeports " " 

51 Beta Phya1oal Inventory Reports • " 
52 Standard Analytical Procedures 

Manual (TEC #{;D 3801) " - " 
53 onthly Progress Reports Depta. 

188, 190, 191. " " 

54 "A Review of Beaearoh and Development 
on the Project• by Oran E Jiuller, D Speo. 
12., 23 March 19~ · TEC Library 

55 Prooeaa Improvement Progress Report, 
March 1944 (XL Files) Diatriot Files 

56 I Swmnary of Operations o f' Test Group 
9204-1, 6 May to 30 June 194h by 
R. L. Thom ton XL 51-5-3 " " 

' 57 Beta E Progress Report May arid 
June 19~ by H. York n 51-5-2 " " 

58 Recovery Liners Alpha II tt Crittendon 
& ri ght. 15 Jioveni>er 19 XL 8-6-802 " .. 

59 Final Progress Report of Alpha I ;. Test Group 
920101. by •• J. yer XL 52-5-3 ·, " " 
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Preliminary Reports on Beta Slot 
Width St udies by E Gardner & H. York 
XL 51-6-5 

Period Progress Reports J. Research 
rroup by F. f. Ho a rd & A. H. Barnes 

TEC Hia tory Reports , Prooeas Improve­
ment Section 

Monthly Progress Reports on 
Cooperative Ceramic Work from lorris 
Eleotrotechnieal Lab. 

Letter to J. C. White or TEC trom 
Du·:trict Seour1 ty Officer (Y-12 File 
#380.0l) 

lltrno tn files by E. B. Brown., 
23 October 1945 {T-12 File ,SO.Ol) 

TB; History Reports, Guard Department 
Section 

Employee Breakdown, TFl: ( Y-12 File 230) 

TEC Hhtory Reports, Pl.re Department 
Section 

TF£ History Reports, Pire Department 
Section 

Loaaes (Y-12 File l.too.73) 

TEC Emergency Plan 

m H11tory Reports, Med1oal 
Division Section 

Medical Studie1 and Health Hazards 

Safety (Y-12 File :/1729.3) 

Patalitie (Y-12 File 704.0l) 

TEC History Reports, Adm.inistra tion Sec. 

TEC History Reports• Housing Department 
Seo ti on 

TEC Hi1tory Reports, Cafeteria Section 

Location 

District Fil•• 

TEC Library 

Diatriot Fil•• 

TEC Library 

Diltrict Fil ea 
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D soriotion 

rrEC History R ports, Laundry Seotion 

\ ater (Y-12 Fi.le 4671.1) 

TEO Wat er Usage Reports 

TEO Po r C onaumption Reporta 

s wage (Y-12 File /}671.2) 

T!OO Bilto17 Reports; 'lraftic Department 
Saotion 

nBeta Reoeiver Program ot the Radiation 
Laboratory at Site X" January to April '44 

Heal th S tud.1• • and Ha1ard.a 

Letter Jam. Kelly to General Groves, 
;1 Jul;r 1944 (t-12 Prediction File) 

L tter J. G. Mo ally to Lt. Col. Buhott 
(Jll~), 1 June 1945 {Y-.12 Prediction 
File) 

Location 

Diatriot Viles 

rt 

tt 

ti 

ft 

" 

n ft 

.. 
Letter Col. liohola to Dr. J. R. Oppenheimer 
3 July 1945 ( Y-12 Prediotion .File) " " 
Letter Maj. Hadlock to Lt. Col. Peterson 
l August 1945 (Y-12 Prediction 11le) " • 
Y-12 Unit Chiet Report, SepwJS)er, 1945 tt .. 
Personnel, f EC (Y-12 Pile '230·145) tt " 
Beta Ohemio~l Produotion R port• " • 
Period Progress Reports, PI .Di vii 1oa 
a. Per1o4 1945 anl Later " tt 

f ·12 Operation• Peraonn•l ru. • • 
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Al414eat . •net, 1~3 
.. :lderltr1 7.3 

0ounta.b11t.'7. 4.11 
Aakaovled. n'•• a.s 
·.u: . _ • 1.a 
_ · . . 1,. 3.s. o.s. '-'·'• a.a 

. - .: .;i. a.a.. ..3. £5.4. a.a 
. . 1•'17 "3'01 •• , -'~' 
~·t·· 4.16 . ': 

• . ·u.tcs•• a.a . 
, +\I. . •. 4.ta. .11 
~: _1,0 , l!ol.1}). .14 

.. ~ . . . . 
; ~ . . 

~1,.r1 .. , 1.a 
.. · l>on i. ••• 4. '• 4.11 

. ~,:· .' ...... :~ .. ~. · • • a •. , 
~p1~1 ~ •• a.a 
~~ ·o•'1••• 4.? 
Chai'B• . :A,ulal • 3•6• l•fS 
Oll'ov.it•• s.a. 8•4 
011xt•' i.aJ •• '· .•• 3._3 
ooAallt• n,. J. B •• 1.a 
Co~c~\~t1Gn• 4.17 

.Alpha · ro4uat• 4.s, 4•1.3 
J eia • odu.c'• 4.13 

Co . l1n., :Jr• P. • , 8,3 
Oonaul '8,n' ueniae. a.a. 

./ 

10 l'ROJ~. 

Ooatl'aot. .. • a.a 
1· - •'•• a.4 

Ooaftotoi-, 
Dealcn a.ad Coae•ruotloa. 2.1 •. 3.3 
. era\lon•. a.3. 3.3 

Co \ o 0p'11'a'1on. .a, .10, .141 
4.1 
aed.uo\lon ot. 5.d 
!l'udlea, a.a 

D•bugaiac• 3.1, 5.1 
Depae1nc. 4.la, 4.,15 

1, , • • 

.o.-..ioprau' t1n1 '•• a.2, 6.s •. ~.&;, .. n. :s.a 
"~:\: ·. • 3.&, 3.lt i.4 ; XBX, 3 ·. 6, 3 ·~?, 5.4 '*".rte• llncin••· a.1 .. '.:" ... · <.·::'.:'. 
~ •••• 4.'1 . ' ·, :· ':• '. ,:·(".-.,_ 
tb1. at Coapanr, 4.1 

• • ~I ·· ... 

· llaatatan Kodak, a.1. 3.1, :s.a . · · .- '.< 

./ ~ ecuon. 010Ulatlon•• 6.7 · · · · 
11....-0.,l'lppbc ••• 7 ~ '.· . 
.. 11•, Hr. Jameaw 8.4 
i'lftei-ceao1•• • 6. 3 
Jail••••; 3.8 

1 0o14 Source•, 4.9 
•Jtot S~a••• 4.9 

tarualon. t-12, 4.10 
,_·: '· : 



It~• 
Lo• • 6.3 

- ·rot•c~ton. 6.3 
11aalon ®ua\. 4.1'1 
llanar7, • It. L. • a. 5 
nov ot ., ter1al. 4.1 

rne.Y, Ool. G. J •• 8.1 
tos, Lt. 0o1., . • o., a.a 

;. ... ... _ 

Gaa D1tfnt1oa 
· .lu\, 4.8 

l roce••· u.a 
Geaeral ZJ.oe\rio• -2.1. 3.1 
GloT&ri ··-J· ~ s, a.a 
G"- :Jal.tr 4.a . -

' . ~ 

Gr'~--p-aea. .n,1 t. ~::~s•e Alao 1ee4 
,,~ "\erial) 4.~ 4.4. 4. 7, 7.2 

rqie•, Gen. ~. ., 1.2, a.l 
Guart st•._• a.a 

?baber of, &.2 
GuaJ'Aettee, a.a 

!Ja41o•, H.J. o •• a.a 
Barera••• ., 2.a 
Hartabav Ohea1oal Oompo.ftl't 3.8 
Huard.•, 1.2 
Healtb9 7.1 
11ecker, Dr. J. c •• 8.4 
m.r_o1h1-; 4'.14 
lttll&- , • 4.7. 4.9 
Xc~•tna• t, .4. 7.5 
ifu.1.1•- Jr._ ll• o., a.4 
lfa.1.1• ii;. B• L., ~.5 

Io~ Ga&•. .a 
Inlulato~a. 4.9. 4.10, 4.16, s.2. 

•• 3. 6.6 

J-21, •.s 
Keela, Mr. Leonard.•• a.a 
Kell et, l· j. ,,,_.. : • • al 
'Kq P reon.ul 

O.:.~-! •,Ct S.3 
Y-12, Opera\1on•. a.1 

tar.on. 'Dr. c. ..- B.4 
?.auncb7, 7.6 
x,...ic Deteotor., e.~ 
LMke, ·:.a\•~. 6.2 
Le\ter• ot lnt•n\, a.a 
t1n4• Produo••• 4.1 
Liner•• 4.131 5.5 
Ltqu14 Pba•• Proo•••· 3.3, 3.G 
Loa Alaaoe ( .. ••.Also St•• •t•), 4.D, 

4.8* 4.UJ 
Ii0Tejo7, Hr., a.a 
i.o ••••• 4..17 

Meuil•on Square Area, 3.8 

~·· &.• Magnet Ootla, 4.2. 4.4 
U1ruao4t Ch•leal eo.. a.a, 4.1 

Marlhallt Col. J. c •• 2.1 -
11'•• Speo'rognpll. 3.a 

•• Sp..,,ro•o\ry, 4.17 
Mollall7, I>w. J. G •• 8.3 
*l1 cal Depart11eat • '1. l 

MoGre, ~aj. D. O •• 9.3 
Mon••• 4.14 

'4\1onal. lhareau of s 'aadarda, s.s 
ftobol•-· 001. r • .t> •• -4.1a · 
»ltro~ 3.?. 7.2 

feJ'txl4e, 4.3, 4.4, 4.7 
:r~e.91m•l 

.B•lt•lq, Cal., 3.a 
MUS.tar,, ~.31 3.4 
ltmaber ot. 4.2, 4.4, 4.10, 4.la. .14 
it.orul\1ng, 2.2, ~.1. 3.3, 3.4, 4.4 
~s.atna, a.2, 3.1. :J.4. a.a. ·'• 

4.9 
.c oegene, 1.3 
rook:eta, 4.7, 3.3 
.Power ~na ... ti on, 7. 6 



hlMl7 .Rffoy07 l>epartmea•1 3.8 
!Tocee1 laproT81lent1 6.1. 5.a. 5.3 
hecurmen.t, 3.1. 3.7 
Produt 

.Alpha• 4.14, 4.lG, 4 •. 17 
Be••• 4.s. 4.11 

1'3rocluctloa 
Alpha, •••• 4.10, 4.13 
>.ta. •· • 4.ls, 4.11. -t.12, 

4.13 ••• 14 
Co•'• (s .. Ooat of Ope:r•Uctn1-) 
SOJ1e4ulet, •• 1, 

~fr..;.- ~.a, •·• 
1a fall, s.1 
18 Taak, 4.2 

.Bae•baotca cs .. ~•> 
lta4Salloa Laborau17, a.1. a.21 4.a. 

a.a, s.4, 1.a 
lleeel•.,.• •~•• 4.& .. 4.7, 4.a. 4.11, 

s.1 
lfec7ole, 4.4, 4. 9 

, 41~ 4.1 
Beta• 4.1. 4.U 

a.pon· to Prea14et, 1.a 
a .. euoh1 a.3 

Qh$aloa1. 3.a 
GroUp•-• 5.,1 

lloaae Aaderaoa Oo., 3.4 '·'~ 
Ro'b.tn1oa,. -.. Johll o. • •m 
............ t •• 4.1 
~If• L\. Ool. J • .a.. 8.1 
~•ell; MeJ. 1 G. w., 8.1 

_/ 

s-oo. 4.11. 4.12 
Saf•'71 ?•1 tt 

Mea•ur••• 1.a. 1.:1 
SHvt•1, 3.1. a.1 tt 
s·etMtiff Denice, s.1 Shipae••·· 4.1, 4.11 
Shll'4owu 

Alpha, 4.a. 4.14 
UnaT014a)l•· 4.14-. 4.11, 4.17 

Si \e •'P (See Loa A.laoe) 
$11 t•• Aocel•raU:ng, &.I 
Slo'•• .U.Oe1Yer, 4.13• 5.1 
aouroe u.1'• 4.6, •.a. &.& 
SparJr '1-&n1ieat1, 6.3 
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Special !ngixtfel" n.tachiaent. 3.4 
{tone aaa W'•ll•••,., a.1, 3.1. 3.3, 

&.a. a.as 
Slone•. 4.16 
S\1"•1\w Hz.. i'l'ank• 8.1 
Su'bllll&,loa. 3. 3 
3\1.11•1'. 2 .a 
S,11\hat10 Oala.1'18\•• 6.1 

,__.,, .. Valle7 Att'1lorlt7, 7.6, a.a 
'1lumal :;111u1oa naa.t, 4.11 
haupoJJtatlon, 7.4 
'IT&oka, 3.s, a~a. 4.a. 4.4. •·•• 

•·• tr 

UnlTerelt7 of CalStornla. 3,1 .. 3.2 
U"1v••1 ~ t:#t feaattlff t a.·1 
u. s. Jtalteau ot Kin••· a.a 
U. S. 1-plo,._, Sertloe, 3.3, 8-.1 
u. s. Ottlce ot ai.ta'l•n• 3.5, a.a · 
U.Diu 

Coati-01. •.11 
1'-21 ,. Alpha. 4.14 
&.26 \o .Beta. 4.13 

U\U1\1e•, <1-.ral, '1.8 tt 

vanma, 4.la. 4.11, s.4. s.1 
Vapo~ PM1•;. 3.a 

war l'ov•• .&ot•• 1.a 
Y~en. *'• we o •• 8.4. 
Waat•, 4.15• 4.11 
\1a'91 7.8, · 7.1 
V••'1JlchoU•• 3.1. 3.1 
W'h1'•• iotr. J. G., a.a 
Vh1\e Salt,_ ••• 
Yon• Muac•. a.3 
Wllear, U.., 3.3 

t.i1ov Oxlu, 4.8 

~Urcon, 4~10 1 5.3 
'.4ua.al•, Cap'·• z.. •., a.a 
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Accel erating lits - Sl i t in t he source unit U·Gd to 
p p rticles that make t h b m in. t he 

Alpha - the design tion g 1 e11 to operations c onn cted with the f irst, 
st g ee ration of U ni .~ 235 t the El otroma etio pl t. 

J..ro Source - The f ilamen which is the eou roe of the l ctrice.l di -
o r ge causin g the ionice.t i on or eharg: lnp: of th parti cles that make up 
the beam. 

Assay • Op r tion perfor d_ to find the percent of uranium 235 vrhioh 
i in the u~n ium present . 

Atomic eight .. Relative weight of an equivalent amount of any ele­
ment ueing the arbitrary basis that the atomic weight of oxygen is 16. 

Beam - The pa th of th char ed particles in the 1peotrogr ph ,, whieh 
is emic1role from t..lie emi tt r to the c ollector. 

Beta - the designation given to operations cormeoted ·th too second 
atage-ep-aratio11 of Uranium 235 and prepamtion of the final product tor 
shipment. 

Bins - See tanks. 

Bulk Recoveey - Also called bulk treatment. Tha_,t depar ent i n the 
chemical process ing where the "gunk" solution obtain/\'by we.shin£; uni ts is 
prooe ssed to t he orange oxide (U03) • 

• Bushing. - An l ctriea~ in ul tor whloh pas es through t he f oe 
pl te of t he unit and raust th r fo r e v cuum tight. 

Che.in Rea~1o~ • A nuclear reaetion whioh i aelf 1uste.ining in that 
practically •11ery atom which reacts cau e s e.t lea t one other- atom to r ~ 
act in the •am er. 

C rge 11.e.terial, • The grey re n lt Uraniwr1 tetrachloride (UCl4) 
proper!, · purJfied a nd r eady to be ple.ced in the ss 1pee tror, raph. 

Cold Source - A source unit o rating at ground potential . 

Commut t or - On seotion of th armatur of n electric motor or 
generator. 

Cubiola - Tu oontrol unit for a mass spectrograph . 

I 
I 



Debug~ing - Sl ng expression us d to mean searching fo r d correct­
i ng feu l t s in equipment. 

in ls 
out the r es s which are absorbed on all mater­

i n the; tanks. 

Drain - The moval of tray char . a~ by e.llo ing them to 'drain" off 
t o ground potential. If llo d to build up they ould cause sparking . 

Electro Os.cill tion - Prop r conditions of apace and charge will 
cause elec.trons to oscillate betwe n parts of the unit. This oauses 
d mag to th parts involved nd sometimes ela.bor te precautions ,i-e 
necessary to prev nt this pheno enon. 

Enhanced Material - Aleo call d enriched material. Used in this 
r port to mean ter1 ls oontainin r. uranium wi'th a higher concentration 
of uranium 235 than occur in n tur (if. ab.eve o. 71>). 

Emitter - The unit which is the souroe or th beam · in the :mass spec­
trograph .. 

ateria.l • 

. Hold Up - :Material held in the ayet&m (pipes, pumps, tanks) whioh 
could not e ~feotively be used s feed to the racetracks. 

Hot Source - A ouro unit op ratinr. at high positive potential. 

eleotrioal instrument for the mea urement of very 

J Research - leaee.roh work done on condi tione 1n the aeotion of the 
source unit where the partiol that k up the am ar charged. 

O'? "--
1. Research - R arch work done,...the fll,ment (called the I'.) which is 

th source of the eleotrons wh1oh by impact is re pons1ble tor producing 
the ions that form beam. 

Liner - t r-cool d copper plates parti lly 
in the tads used to assi t in t h r cova ry of the 

urrounding the unit 
terial. 

orml Uranium - Ur ium s it occurs in nature containing pproxi­
tely 99 .3% of Ul"e.nium 238 , o. 7% of Ur Ilium 235 nd 0. 0061' Uranium 234. 

R&cetraok .. Al so oalled tr~ck. On.e o~ t hu large eleotro , gn t s in 
hich the ss spectrograph op rate. 

____ r_ - Th unit hie h ollec t s the separated terie.ls in the 
s s o harge f r mn the 1ons. 



· ..... 

bins. St el t nks fitted i nto g ps in t he leo­
. tro gn · t .h io h erve a s e. vacuum tight housing, with connections to the 

ouum pumps , int ioh th pa:rts of t l e nE. ss ape tro raph e.re installed. 
for op ration . 

Termination - (of e. run) - The ti e when t:h o e re.tion of a ma s 
c tro raph is to ped by turnin off th elec ic i ty fellowed by pull­

in the units of th · p ctrogre.ph f'rom. the tanks. 

Thermohm .. r 
temper a ur e i n th 

.X - lphn Develop nt Units. 

· -~. Beta Devel opm .nt Unit~. 
~ .. ~' 

ethod for controlling the 
ublimed. 




