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Volume J presents an account o! K-25 design, engineering, end pro-

curement &ctivitiee, excluding work connected 111ith the special che:nicala 

development and procure .ent program, which is covered in Book VII. ' The 
... 

pur1Jose, administration, preliJilins.ry planning, &n;i basio design principles 

are discueaed, and an account is presented of the development end tinal 

design of the diffusion process ayat.em and its component. parts, the equip-

ment used, and the various auxiliary installation.;;./ The Yolume concludes 

with a descriptiYc resume oI asaiaLancc obtained !rO!ll. British sources, 

a6!ety and security features, 09sts, organization, and personnel. ' Other 

phases o! the K-25 Project are dealt wi~h in eeparate volumes of Book ll 

a.a .follow a : 

Volume l - Genora.1 Features 
Volume 2 - Research 
Volu.mt ~ - Construction 
Volume 5 - Operation 

Activities described extend !rorn t.he earliest OSRD contracts, ne-

gotiated in July 1941, tor tho etudy o! the diffusion process, to 31 

Decelllber 19L,6, by which time t.he busic K-25 design had been cor.1pleted, 

and administrative responsibility passed trom the M&.nhatt&n Distriot to 

t.he United States Atomic Energy Commission. / 

A number of appendiCt"O are attached to illustrate the text by me~s 

ot tabulations, pl&n drawings, churts, graphs, photographs~ !ile refer~ 

eno 08 1 docwr.entary exhibits, and a glossary. • Rei·. ·rences indicn ted by 

parentheses, a.s ( APi'· Bl), (App. 012), etc., refer to ltom 1 of Appendix 

B, Item 12 of Appendix C, etc. / h.eference to the Glossary, Appendix li, 

" is made by means of ~::.n as terisk. ,i 

.n 



'i'he Surmna.ry conta.in9 an abstract o.1.' every major subject trcwted in 

Vclume 3. ' f'uragraph tmmbers in the Su:nrn.c1.f'Y correspond to soction riwnbers 

in the mdn text. ,/ 

. .:;. detailed descrlpti ve account of the t-25 Project 1ti th Sf>*CiBl 

emphasis on design and development has been prepared by the Kellex Corpo-

ration: "Comr·letior. heport on the K-25 Gas Diffusion Flant" (Contract No. 

W-7405-eng-23) January 1, 1946 - H. B. Levey, J. l'. Hocerton, and J. H. 

Arnold.' Thie report has provided an outstanding source 01· reterance durf.ne 

the pre.pa.r&t.ion ot the present ;.'t;)rk. v )fore extensive treatment of the design 

and 11mgincering underlying .many o! t.ho subjects discussed in this volume 

may be t'ound by consulting the Kellex report, frequent references to which 

are inserted in the text.• Al~o referred to are t:.he Kellex Engineering 

Descriptions, which are tnbul.atcd in Appendix D5 o!' this volume, and the 

Kellex C'.)era.ting Manuals, which are tabulated in Appendix CJ of Volume 5./ 

These reterence works are on tile in the K-25 Division O!fice of the U. s. 

Atomic Energy Commission, Oak Ridge, Tennessee. v 

15 April 1947 
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equipoont rrruiufucturera, e.nd conoidar-~bfo asaiotnnoo f:ror~. Britioh 

2. lnitic:.l tiork undor tho 0!'£'1oo of' Sciontirio Bocou.roh G.r'..d 

Dovelonmnt. - rt' Jt.nmry 1942 Colutlhio. Univeroity worl:orn hnd ob~i.noc1 

80.."'lB ~ntal cnaoouo dif't"uc!on doaic;n dntc.. / J.t this tirn Tho 

for en::inoor1n:: c.nd p:rod.uction a~1e9• and pilo"t pk.nt oonatruc".:!ou 

a..".lc.1 opera. tion. directed 'to\·iar<'.! tho doc 1Gll of' e. larr;o 60-1.lo t;f'-DGOu:J 

difi'usio11 pl:lnt f'or tho 1ootopic oonoantra.tion of Urnn1~Su.' On tho 

be.sis o.r th!o work, tho K-2G production plo.nt \"AO lt:itor aut;,orisod 

under tnnliiAtte.n District contra.ot W•7405-an~s. · 

3. nio ,r".'Otiati<r.w e.ntl Prclitiimry Plnn.'"l1n ,~. - On 12 Nowrnbor 

1042, tho l-3.l!tnr.r !'olioy COtT:littoo decided tl~o.t tho rorl: shoul(~ ba 

_ oontinuau, n.nd th:. t tte Rello,::;c Con;;a.n,y shoul(J bo e.uthor1.&oc! to pr;.;ooo<l 

rooolvud tl;nt tho work be proc~ioc! .f'o~';,urcl on !.10-W,! th~1 !{ellocr; p.ilot 

Sl 



plc:.nt u!.ll.~ tho GOO ett• r..1:0 proc1uotion plt.mt. ,, !\ prior:~:{;-J ro.tin:; vmn 

ar.sioi0d to tho f~soous difi'uaion plo.rri; a.rt.or th:.: .!'il"•::::t 2CXX> uz1ito o~ 

tho p:z•opoco<l elootrotmr:notio plc.nt, c...'l<l nftor tho firnt contonplntotl 

plut-oniun productfon pi.lo • ./ 1110 plo.nt t";no c:sotimtod to ht!. VO e. not 

tra.nsport of' 1/2 to 1 kilo~ por dc.y o'.~' u-255 at doublo oonoon• 

tration, and m.a to be so dosicnoa tho.t it could bo fitted, if 

desired, into El. largor plrult far tho production of' ao por ocmt 

mtario.1 • ./ On 21 Novenber 1042, cenal"Ql G!"owo e.ppointod a P.eansoDa• 

imnt and P.eview1.nr;: CoJlDittoo 1n order to study rcla.tivo adV"..:.ntagon 

and diudvante.~a or thi:> gaseous dli'f'ueion proooao. r Thia OO:tl:d ttoo 

reo0t10Bnded proooec!1nG lnr.:ed.1ate~ with desi.GD and oonstruotion of' a 

4\600 a"Utgo pknt with e. oapa.oit"J of ono kilogroo.m por de.y or U-23D. " 

On 10 Deoombor 1942 tbc l!ili tnry Policy Co:!l';d tteo tnithorisecl General 

Qrovoo to B.rl"&..?lt:'G for OODEtruction Of the 4600 Btt\go pknt with ~6 

Eellocc Coopany aa onzinears." On 14 December 1942• lotter eontre.ot 

W•1405-e?l[.-23 wu.a exooutod with ltellot:P: for design. dovoloramt, 

p1·oouretlBnt, am related sorvioeo 1n connoction with tho ccnstruction 

oi' a 90 per cent t"P-Soous d1t'f'us1on plo.nt. " '1ho fornnl .fi."tOd-!'oo 

contrnot V«i.o &i1'¥Jd on 11 April 1944• effeot1 w aa o!' tho lotter 
v 

oontraot &d;e• ,, Estinntad coat 11li.S $254,soo.soo.oo l\nd tho teo t".t.i.a oat 

at $2,42~1347.oo.' Tho Una.or Seore'Wry of' War approved tlle oontruot 

on 20 lhroh 194.4. v 

4. Dosir:;n Pr!no~ploti or the Q.\Ball.t.W Dir.fusion Prooeus,• • The 

atr.ospheric pros~mroa and modere.tc tnmporo.tures. " Tho norni::.l conoon-

trntion ot tho U-235 isotope le 0.71 rnol per oont. / Tho prlnoiplo of' 



cnooot1~ difi'UGion (more properly 11wlooulnr ettuoion") ro.rors to tho 

tendeno:r of oonf'i.noc1 f?P.G noloouloo to ~ etioupo throu~1 fine apart-uros 

molaoulos, the rol.ntiw ni.toc or esoo.po e.ro in proportion t.o the 

respocti vo man w 1001 tie o, e.nd t11orororo 1..'1. 1nverne proportion to 

the sgtllro rooto of the reopectiw r..olooulo.r nnozao.' In ordor to 

tinuouvly mthdraw:i. whilr. onriohod d1ff'uoo.ta in conourrentl.7 romwd 

• ..?_'1-r:: 
fro~'~ tho outer r"Oaoiv!nr. spo.oo • ./ In the oc.oo or sopa.rution or u-°F

6 

(tlolooular woid1t 549) fro; u238F6 (rolecula.r woidJt &Ei2), tho 

Uleoretiool mxbnur.l oonoantrutio~ obb:i.1.ood in a sinclc s~go prooeso 
v' 

UG~.n,~ non::nl feoc'! io le00l3 timoa o. 71, or o. 71.S por cont • .r To eft'eot 

oicn1f'ioc.nt enriohrxmt, it theroi'ore beoor.ios mcosaa~; to ropoat tho 

bo.oic oporc.t1on s:ney t~c 5.n a oontinuouo tllllti-ct'igo rocyolinc QpOZ"C• 

tion • ./ A i;ru>ooua <11ff'un1on .oa.sce.de oons1oto of' a mult'iplio!ty or 

su;.eoc. " Di!'f'uao.to ("A" atzoean) flaor1 a. giwn o1:ugo la pun:,Jc.tl to the 

next hichor atv.r,o for repJ"OOe.:oinz,, and pa.rtially doplotod mt.ors.al 

(".n" atroru:i) 1a piped to the next lowor stu.ee • .1 F.uoh etago ia thuo .f'od 

with n. c0t!lb1no.tion or enrlohoc d1.f~a:ba i'ror: the nmi:;a below, e.nd 

pnl"t:lo.lzy doplotocl rooiduo frur:. tho etnr,o above. " cancrulo food 1o 

tho top of' tl : n co.ooo.de, una VA:LO to io to.kon orr c. t thct bott~. ·' The 

ec.cei o:· volo.tility, but praconts o. r,rc»vo d1oo.<l.'JO.ntu('.:C' lr.Y rel-1.son or 

ita oxtruordine.~/ oorrooiwnaaa • .; Itn e:-:t-""0uo 1~uoM vJty severely 

..... - •' ; 
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ex~?o~ad SW'fuoo c.rcm.n of tho plant roquiro t! te. t oxtrorio preoa.utions ba 

tnken in order to 1!.r.J.t the corroa1ve oonm.:mption oi' vnltr.hlo prooo&D 

rmtoriAl. ,., Tho nooosr;ity· ror operetion e.t sub-o.tL1oopherio protrnuroa. 

togotho:r wi~1 thf'.1 doleteX"ioWJ oonsurnptivo and pluc;r:inG effeota or 

intoro.otion Of UT'0 with \!JD.tor W.pOr z:nkes it DeoOSDD.~.f to insuro th.ut 

tl:o entiro prooeso 117ston will bo extro:cely ti£11t tl(1l.1nat 1nloal::ngc or 

a.1%:losphor1o a.ir ani! ~1stm-e • ./A t'urt.lio!" noceso1 ty !npooed by the 

e.r;[,-osD1w 1¥!.ture or tho aubstanoo to the oondi t1.onin~· of' all proooas 

equ1pt:ent with elenentnl tluorino• wh1oh Jri.1.n1I:dseo oorrooiw atmok 

by rorrntion of' e. proteotiw fluoride f'i:W.. " Ettoctiw oond.itioninc. 

in ttrn_ roquiroo tbnt all equipmnt prav1oualy be sorupul~ly clONlede ,. 

t~lt1-ctep ohomioal oleaninc prooeduros 1'0re e.ooord1ncly sot up both 

at the site o.nd e.t the pln.nto o.r a number of equipnent auppl5.ers •. / 

fie Sa:.11 Sou.lo Teot1n ,~. of Ph~nt Dcoisn- • /,,. toot floor m.e 

oonotructod e.t tho l\ellogc JorsrrJ Cit-.1 tAborntorics 1n 1942• • In April 

1944 tho oonatruotion and teatin;:; of' a ton-s~ge OS.3oode -.i.n · CO?:li}leWd• 

an1 oporo.tiono were s~Mx>d. ,,.Equ1?DDDt e.nd opera.tin~ oond1t1ons 

sir:nul.o.tod thooe of' the K-2G plo.nt• but d\.1l'JIV d1f':f'uoer tubes wt'ro uood, 

s!noo d1i'i'usio:1 'barri(lr T«.10 not yet available•· Test oporntionn oon• 

w.cuuc-tit~htnoac rev. tur(}fJ. oleo.nine e.nd oondi t1onin,"". techniques, am 

proooar: control. · In addition to tho oparation o!.' th.:, tontl!fl'h.l[;O . oo.eoe.do, 

n nuober of' pun;"l an<~ oold tro.p tacto vroro run in ordor to obtn1n 

dos i GU ane po~f.'on;nnce da. ta. ' 

G. Pl..c.nt Site. - Tho Y.·25 plv.!1t VA:LC loco.rod within tbo Clinton 

... . ,._ .... ,. ., . . , ... ~- .. -,. ·- '" ... "' r.,.,. . 
~ ., .• .IQ 

CV .,.,;.)• ... :J ~ !.. ~.:- ........ -~- \J &o u ..... ~_,_ -;,; I 
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epoci!'ic ts!t:o for tho K•2G p<wr0r p!a.nt \'ro.s ohoaon e.<ljucout to tho 

poa!llbla procorrn ar<Ja. sitoo ulthin tho c.t.w., th~ plu.ut V70.£I plAcG<l 

at e. location C.ue wast of ~I'".in.."lB"/ Rid.go on 24 Juno 1943." '.the 

oolootion 'Wac bo..eoo uc-\On considere.tiona or 'topop-c.pby, isolat.1.o:: culd 

dispersion of C.E.l7. planta, roid acooeetbillty to re.11, Wl.tez-, nnC. 

~r tucili tioa. ,, 

1.. Prooose Dosipn. • nio gc.seous diN'usion pknt. !\O ori~-n£'.lly 

plA:mod in tho Y.al.lmc Corporntion't> •First Prozress RapOrt" (15 lhroh 

w~) waa dos1J;I1Sd ~ producs 1 kilo mun por .&:t.! of 90 per cent u-2S5. ~ -

{- o-!L~-.rrn ~ ~TE;--) 

\'---'--_;On JE1.u;;t·1915 the Distr-io-t-~; :u~l~~;~tJ-:-o-on ___ ._,~ 
struotion of a ooo ldlog-a...,.. per da..y 30.6 per oont plAnt." On 16 

pro~:'lt work woesaa.ry to e.xtond tho pl.a::t for the production o!:' 

Gv per cent rm 'leris.le ' On lC l.hro~1 194G thia proposed extonoion wu.o 

canoe llod~ Ei..nd on Sl I.trch 1940 the eonatr-\llltion o!" the K-2 7 plant v~ 

tt.uthoriaed o.n ~ 640 atn.;;e :side t'ead anmz in order to ~ tb:J 

proouotion OD.pa<si t-.1 or SG.(; per 0tmt l'ltl. teri.6.~."' -!.~ tdoa..l dif'!'ua 1on 

oaso~ufo ee.lls for oontinuoualy ~· oqu1pnent •ae, or prooeas 

pressure,. trot.i stab"l to atngo. !ho actual R-2£; oo.scade lfl cct Up tn 

nino proaesn seotiontJ With equlpnont aue and preasuro lewl ~eying 

tron section to eoct,.on. It contn1m 21 622 stc.gotJ a.bow the point o!' 

CQf J ii B EFJTI 2Dtb'f'! f'l 85 



teed introduction. and 270 below. 

Baoh •tae• contains a diffuser which enclose• the diffusion 

'barrier. and a process oooler which utilises pertluorodimethylcyolo-

hexane a• ooolant. and which 1• fabricated integrally with the clittu•r 

to tonn the •oODverter". fwo oentritugal pumpa are provided: the "An 

pump tor aO"ring enriched dittuaate to the nert higher atage. 1111d the •B" 

pump tor wpply1.ng the oonTerter with a mixture ot dittuaate from the 

atage below llD.d partially depleted residue trmn the atage above. A oon

trol valn 1• u.aed to regulate •tage pressure. and .W.ta.ble in•trwaenta 

are provided for 111:taeuremnt of process preasurea. tuperature. and inter-

ata.g• tlow. Six stages are grouped to form a oell. whi.oh 11 the mnalleat 

lndi'rld.ually oporabla prooeaa unit. !ha pip~ arrungelll8nt penait• ot 

by-pusing a cell. operating on inverse recycle. or operatirig on direct 

'""~'">c. T"o!C.Yf.!e.. 
reoyole. ?:'ha fepar mel:nOd is a mode or ·reoin;ulation wherein the •Aft 

atream leaving ~ dxth atage is sent ·to the 8 B" pump of the ti.rat 

stag•. and 8 B" atrttam leavinc the .tirst stage le aent to the ,._,, pump 

ot the aixth stage. Direct recycle operation iJlvolvea aend.big the tlow 

trom tlw top stage •A• pump to thu auction ot tho •nn pump of the a.-

8t&ge. and 11 employed when a back pressure tends to denlop in the 

dl110harge line or the aixth stage •an pump. Cell oonnectiona are avail

able tor w1 thdra"9.l or prooen 1amplo •···fer cell evacuation, and tor 

admiea!on and remoTal of condi tloning and test gases • ./ 1'he next larger . 

prooeH unit above the cell is the process building. of Which there are 

tll. •aoh containing from S to 14 oells. As with the individual cell•• 

piping and .._lving tao111ties have been provided to permit by-pasa1ng 

of an mtire building. and operating on inverse reoyole./ Two lines 



!ndi vidm.lly opora.blo portior.~ of' tho casonao, nnd oonai!3t, roapaot-

1-roly. or bnnko or fro!'l 000 tc ~-.'01\'() prooaci:i bu~.lc11neo contci.inin[: 

1ntaraoot1ona.1 oolls provide n1trocen purgin:; !Ucilities to port:!H: or 

ln:lependent oporo.tion c:' !miv!.dtal eect~om. 

In ordor to pro·ndo hc1Ut1ea ror prelir.linfU"Y' purif'iC!.:~ tion 

er reoc mto:rial, fl uvo-atep diotillrd;1on syatem w.n oons'b-uo~d 

1n f.?'"&~tcH· pur1 ty tflfln v.no ori.gim>.lly antioS.pe.ted, and sinoo it hns 

been poas1blc to roJa..-,: the feed apoc1f1oat1ona a~t, 1t hls baen 

unneoessc.r.r to operato t.be feed puri.rioation sys~ which is in 

standby ata.tun and a.w.11£.blo if !t should ewr bo dos1rod to c.cc..1pt 

sub-speeii'iont!on bexa.!'luoride. A•urr,e e.nc1 Y£nte 1yater. W!lc: provided 

d:r'Ul'.: renorwir connected tc the ousoo.do roooiwa dOMll'lcm f'roc tho 

bottom sb:.go. Rocr.:rolo flow pu::pad bcick to the oeeoe.do le held 

0011ob'.:.nt and imopendont o!.' aur;;:o drut:: praosur-o fluctuutionD. The 

t ' a prinoipla or· g~•>oouo di!'i\:o:~on in ordor to romow Uc.,ht d. iluor~t 
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diffusero, o:xtor.ne.l proo0ss ooolorn. r;.nd r~ ainr,11'.) bell01.vs-sot:.lod 

r.nter1t1.l .from o. ooll to be opened ror ns.intt>truioe. Tha eyntou ernp~JB 

("oolcl tre.p") Wherein thr:. ~ w6 aol1d1f1os. Encl1 prooor;rn buildinc ws 

or1gimlly dez;ii~d w1 th a 'tJIJO-trap recovery room. ~roved =othodo 

of' operation have ellm1n:.toa the use or tho equ1proont 1n present 

cperat1ons. but tho process Ncovery 8Y8Wa:< providen a atx:.ndlr.r r.iothod 

!'or p!"ooena s~. purr,ing. K..:?G product ia withdrn.wn by pass1nc 

process raterial through p?"Oduot oon·t:ninor::i Sm:;ereoc'! in 15.quid nitrogen. 

Corinooting linos run t'ror.1 the Un:~ reooJ"dor mnirolcl in Buildin,: 

the produot t!"flp, tbe li['ht diluenta pe.soinc on throu~ nnd 'OOck to 

tho lino reoorder ~old. Portions o.r the casoo.de wero plac3d ln 

remo•l raeilitfos were theref'oro Nquirod, and wero hustalled at tbo 

top or Seotiono 2a and 2b. The principle or operation !.a 00.sod on 

aeleoti ve condense.. tion o!' UF 6 in i;he preoonoe o.r. lir.ht g1Ules b:;r rimna 

of CC>l.d trap•• rejootion or non-oondensn'!:>lav. and roturn of the purc;ed 

mterial to the oo.scado. 

Se _Dasir;n &J'.l.t~ ?roour,e:rraent. of Process Equ1p~nte .. AI; tho result 

or an i~e rosoc.roh Pl"O£TW'-'l• tho tn'borin.l i.-...nown e.o A '00.rrior wn.s 

selectac ro1• in! tie.l small soo.lo prodoot!on o.nJ !'m*tlwr study in pilot 

pl.l'.lnts. Further d.ovalo:.>m0nt Wl5i.s ce.rrlod on by tho Hout!n.1lle-!!eroho:-/ 

so 
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Corporation at Deoatur. Illlnoia. Prominent omtr1Wting contractors 

included the Sharples Corporation. 11ho coo.ducted Tariou• experimental 

developed special production teohniqusis. In January 1944• the: worlc cm . . . 
A be.rrier wne 41&eont1nued because or 1noi-dine.te manutaoturing ditf'i

oul tie~. and plans wore made for the convereion ot tm Bouda.ille-Berehey 

plant to the lllUiutaoture or k-1 or DA barrier. With the cooperation or 

& large number of t'irme, mass production was flC?hieved in ten mnth•• 

wider a program ooardinated 17¥' the Carbide and CarbCll Chemioale ~rporation. r ·> .,,,,, ...... · .. ·· .. 

.· ... · 

DILITBD 
DILBTID 

.. . : voG ---- --- . - ....-,;---.;,.;-;. ..,--..../ ' 
_J~b basic l:ellex h (~ / .- ----------~--~------------..... --~-~ deaign wa11 denloped by the Chryaler Corpcration who -.mrl'aotured. the 

. . 
unite .at their tao1litiea in Detroit 11h1.ch were apamed tor thi1 pur-

pose. The Mrl.tehead Metal Prod.ucta Ccmpr.ny lllanUfa.o~d tlat-plate oon

vertere for tho purge cascade ud.ng_ rectmigular ba.cJd.ne •trips produced 

· by the Berran-Zimmera Moulding Company • 

. ~e oentritugal riab• ptmp• wre produoed. by the A].11.-Chalmer• 

·Jlanuf'aotur!ng Oaiee~1 .. at e. ~!ally oonstruated plmt in IUl.ukee• Wie

OOIUlin• uing adoJcel-c1&4 .took aupplled: by the Lukens Steel Oanp~. 

Reciprocating. bellowa-aealed• purge pumps were aamd'aotured by the Valley 

ll"."1 Works. ccmd.iticning puqlB by the Elllott Compm:iy. ooolent ·fUl'P• b)" 

Pacifio Pullp•• Ino •• . prooe1a gas n.owm pu111>• by the Beaoh-RuH OCll!lpe17. 

.·.· .... 

·.~ 



tluor.ine p.owm pumps by the F. J. Stokes Ma.chino Campany, and high vacuum 

pumps by th.ct Westinghouae Eleotrio and Ma.nutacturing Company. 

Prooeaa gal coolers are ot 9hell and tube design, and u• pezo

tluorodimetbyloyolobexan•• 08"18• aa the ooohnt medium. External (inter

oell 1111d inter-aeotion111.l) ooolera were 8Upplied by the A. o. allth Company. 

wsing tbmed oopper tube a produoed by the Wolverine Tu.be Oamp81'!.y. The 

integral stage oooler• torm a part or the oannrtera produced by Chryalere 

Coolant ooolera .. re produoed by the WhitloClc Kanutaoturing Campany. llcmal 

tubing tor prooeH piping waa aupplied by the International Rickel Cc:apany 

in aizes up to tour inch diameter. Large aizes were produoed by the Bart 

Laboratori•• who developed a •thod tor niolml plating •te•l wdng the 

rotatin,; piping itaelf' aa the plating tank. and oiroulat!ng ei.otrolyte 

at high velocity. Process valves were required to be resistant to ocrro

alon. vacuum-tight. and or minimum resistance to now. A speoial Yalw 

1eat 11aterial ••• developed by the .. 1 tieh, ocm.ai1ting or • tluorooarban 

wax-impregnated "C" rubber. 'lhia material was the best aftilabl• end 

thereto~ 1ftu1 installed in Jt-26 process blook valves. Ho•ver • a progr .. 

la undttr way at present to replace all valve "ate with the later developed 

and aore satisfactory Jai'P-lD fluorinated plutio. the prinoipal nl.T• ueed 

is the C'.-17A blook valve wbioh inYOlvea a double-1eat. bellon•sealed. gate 

ded.~n with a wdge-type actuatin{; meohanilllll oapable of exerting aoatilig 

pressures up to the tatigue point ot the metal. In all• about a doHn 

valves of apeoialized design 11ere developed tCll' prooeH and auxiliary pur-

poaes. '!'he process nlve! w~re )!Wlut'aotured by tho Crane Company. 

A oentral control room at the aidpoint of' the oaaoade is 

•quipped with meo.stU"ing • recording. and controlling devioe1 tor ooord• 

inating oaaoade operations. control of ttl.G ba.aio process VIU'1abl•• 

$2 .. i. 
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etage inTBntory. la aooomplished by DMilllUl• or a va1t eystem ot preHw-•& 

truiudtting, reoording, and controlling equipments At each atage 0 th.Git 

pressure or the converter tails stream actuates a tran1Z111 tter which con-

nrts a fixed range or prooesa pressure to a fixed range or air preHw• 

to be fed to a controller, the latter then actuating the atage oontrol 

Taln. the ccmtroller ls or the propcrtional plus autcmatic reset type 

w.l. th provision tor reset out-out1 the ocmtrol Tal"'9 is of the diaphragm• 

actuated, b&llowf.•ealed, butterny type. PresBUre control ot the prooesa 
A 

oa.soad• 1• baaed an the u99 or a datum tl)"R• which utilise a a nitrogen 

header at 111 aoourately llaintained pressure aa a reference tor pressure 

••surcent. !h• •jority ot the I-26 eleotronio inl'tn.lnents were d.e

aigned, engineered, .nd produoed by the Gener..i Eleotrio Company. 't!w 

Tayler Inatrwnent Oampani•• turniwd oorusultmt and cgineering ""ioea, 

and manutactured many or the 8J>9Cialbed and atuidard pneumatic illstnmmnta. 

Butterf'ly control ,valns W8re produced by the Republic Flow Ueter Compan;y 

and by the Fi aber Go'Y'8rnor Campany• 

the oold tr.p b a derlc• which •9"81 t.he purpoae of eeparat

ing tJFs tram nan-oandensable gaaee b;y aoliditioation. E..t'ticient oold 

trap design depends upon proper arrangemnt ot heating eurtaces and 

gas tlow pa11ages •o as to ettect depoai tion of aolid without obatruot-

1ng •i ther heat tramf'er or tlow of gu. Two b11aic designs were ulti-

mately worked Cl.lt and applied. !be lar~er sise cold traps are or the 

d®ble shell radial tin type, and were mmufactured by the Patteraan

Jtelley Company. The 811&ller aiHa are of the ainglo ahell, parallel tin 

type, and were llllUlUfaotured by th1i Schook-Gumner Company. The shell• 

Sll 
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are equipped with oalrod heaters tor use in wand.ng the trap oontent• 

tor raaoval. sid all types are heavily insulated with 8 to 10 inches 

ot u'bestos tel t. Carbon traps are uaed to eupplement the ue ot oold 

trapa ln the reoowry of UFa trcn 'ftnt gases. As f'inally deaign•d• the 

oarban trap oonsist1 ot a oylindrioal .teel shell tapering at the bottm 

to torm a ocmioal Motion. !he ocne la oharged with alumina. and the 

main body with mixed oarbCl'l-alumina. 1'he carbon act• a• .u adaOl"be:ntl 

the al\Bdna prevents n:oeaaln temperature rlae and oaking. 1n higher 

.-otiona of'~ plant thD alumina i• impregnated with oadlD.lua oxide llO 

a1 to avoid •peoial ha&ard•· !be oarban traps wre aanut'acrtl.red by the 

Aloo Produota Diri.S.on ot the .Ainarioan I.oomaotiw 0aapany. 

9. Prooesa Buildings and Utilities. • In ext.rnal appearaoe. 

the prooeaa plant proper mppeara a• a large "U"-mhaped struowe. It 

la aacle up or a ae1"le1 ot M oontiguoua bl.lildinga • three ot wbioh houae 

the purge oa.oade•• and &l ot whioh houae the iaotope .. parating atag••• 

All proo•11 'bW.lding1 are a!a!.lar 1n tora and general arrange.mt~ !'h• 

b..-nt or eaoh oontdna ooolant and lubricating oil hand.ling •quip

MD.t. prooeaa gu recovery equipment. and wntilating taD.11 ad a1r 

tiltera. An enolol8d Y&ult h.0\1988 eleotrioal mtoh-gear d tnma

tonnerse !he ooll tloor oantdna the banka ot llheet-metal-enoloNCI 

tliary equipment. !he oella are aiTanged 1n two parallel ran aeparated 

by a motor alley. and the oell tloore or adjaoent buildings are aeparated 

by withdrawal alleya. '.lhe pipe gallery levwl includes prooe11a piping and 

Talve1 enclosed 1n sheet metal dry air compartment a. Operation ot eaoh 

building ia ocmtrolled frcm the top tloor level which oontalna instrument 

812 
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panel board1 and con'U'"ol equipment. Eaoh building is prodded with 

an exten11ve ventilation r.ratem. designed to d11s1pate heat.tmd 97.teu 

tor beating by unit heater•• lighting. and. canamication. Ccnnrtere. 

leek detectors. and other heavy equipment. are acmtd 1n and out or the 

build.inge by m.eana or trailers. traotOI"•· and truoke. 

10. Deaign ot Prooeu Berrloe InRallation•· - Five 10~000-gallan 

tanks are prori.ded within the oa1oade oourt tOI" .torage of prooeu oool

ant. pertluorodbaethylO)"Olobexane. C8'1e• !heae are omneotecl b7 pipe

line to the proo••• building ooolmit b9adera. The CeFlS la oiraalated 

through atage oooler•• intaroell oooler•• llZld. lnter .. otional ooolera. 

Each building 11 equipped with a ooolant tran.ter P\lllP ta1dng •uotion 

tor the 'building drain d.Ma. 1';y' aeana ot whioh ocmtud.nated ooolant l• 

pmaped back to the wt ooolant 1torage tank. Die ooolmit puritioatlon 

system rmovea water• grease• lubricating oil• ad other ace....-olatll• 

impuriti•• by dl.tillat1on. !be reoiroW.atlng ooolfni water ll)'8tm 

inoludea a rec1roulat1ng PUlltP baw1•• a Mke-up pump houae. two oooUng 

tower•• and two lndiridtal sq>ply and return loopa. A total ocmtinuou• 

oiroulation of about 120.000 GPll la Mintained through the two loop•• 
and re1peoti'f9 prooeaa ooolera mid oooling tantra. by lllffD• of a battery 

ot reoiroulating pumps. About &000 OPM ot llab-up 11 supplied by Mau 

or ... oaad and -11.er battery or pullp•· 1be dry air plant auppllea 

ahwa '16°F dew point air tcr equipmnt enolosure1 • pump and nlve aea.11. 

and tor Tarious purging purposes. !he installation :Lnolud•• reoiroula-

tlcm air ocnpreeaor• and coolers. make-up air oompreHors and ooolera. 

alumina dey8ra. an umonia refrigeration system. a brine o1roulst1on 

8)'stem. and a dry air piping distribution ayatm.. It waa originally 
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co: j r1 :er !TL.A.b'nl 
1Nil4inc wu ua1pct 1'7 rarct. a.o-.J ad. Dad•. tno. On tbl bui• ot 

lien analp9• ot b olellllilag. oaaditi•bag• ad mdnWnC'H •'lvltlo1 

,.,..ec1 •• ane-.tor;y lteel tr- -4 W1ok wall k!lding -· d91lplll4. 

400 r.n :ba ws.clth. 1000 tMt 1-c. UICI niih a n.ooo ..-... toot ...._ 

-.it. Floor area •• alloeatff 1111mg a oaadJ.U..S.C turaaM ....,.. ilen 

•1-Mi area. oleudq -4 ...,... tect!q ....... ilMI ftriCN• Npdr -4 

mdntm.noe mop•. equ!.pMB-t narap ....... . otftee•• -4 at ... u.an... 

..-ri• taolllili••· 

Sigh'"8 1.rp d•• 11114 ·~ ...U d• OOiifv• oca• 

dit.lon'•c naadll,... ......... to prorlde a••• tor pN-tl'ltat!ll1 t» 

etap ocawner1 'ti)' olnnalattalg tluorlne-tal lnpD lllximw•• leala-tenlD& 

~ u1111111~. •d eheekhc barrier paroatv bet.re•• atwr ecm4ltie•ac· 
b Mart ot ... h oan41U.lag n-4 l• • •lHVl•l• bcrtacmtai. llell 

tJP9 fmtlaM tvnl..a )T _. 0.-1"&1 JlHtrlo Cc.p_,-. It l• prnt.W 

with• Snalated. wlded nee1 •uill& Ul4 a retnoto17 tnoto1c tlocr. 

a.aw air 11 olroulate4 illrough idlll oadac. and °"1" t!rM •parate 

beatlllg •1-u. '97'--• et thl"H 09Dtrihgil t••· •• vppmo pans.a 
at 1M t.raoe ocin1tn1 ot a ..S.-orlilldrl•l., 1 miwdle Ma4 1d.11l a 

~t.roup -- ... 1 ~ '° pr•Mllt 'ti. •aoape •t .... 

all" • ~ .1•brb during operat!ce. !be lomr portion 11 titted with a , 

oa.pleteq tlnibl.9 allpmmt 4ntoe tar ..-r11ag oan'WW'ten ot ftZ7-

lnc aln and aJtpSng Ill all 41.notlane tor prapar oameotlon to wl 

ocmdlticmtag gu olrtn&latlllc plplllc wldok paa••• through tilt tloor _. 

0C1men• with the oan4lttcmtnc plpe•. ftO\ILa fUllP•• -4 tluwtne l'80ft1 

,.....,. l0oaWcl ID t1'9 l>aa..,ut., together with the gu tMd lin••~ -0..ut 

llD••· u4 fvaaoe .. t.utr--1; ,..1 •• 

Ill 
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retura .w. ldtropn muppl7 •d exbamt main•• ed wa1-r. laatna

-t air. ad. 19r1oatlng oil line•• ta. tr.oh leecla to a .. rri.o• 

pit eoatainhag •cplipct tor wppl1 aDd r_,ftl ot C.,F11 and C9P11• 

·. 1.0 ••' •talad &a•Ulbly Saolwt.• a bue tor noeiTizlg i;m ocaiftrilu"• 

ed p~q 1Ja1tallecl ••• Dd •1" pulllp8 ot •i•a OorNqonding to 

the •iH of the ooanrter '° lie teated. 

tbe pipe aa..Ul7 lhop ,.. ued b)' ._ Midw•t Plpbc _. 

luppJ.T OClllFD7 tar u..-1111c ot proo•• pipiac 'bet•• lllaW.lailS.. 

Cl9aa1Ac area taolllid•• t.nolude a .. ,,.u11a1 tak. tt,.,. -11 aa

lll&l'f •1\ltim --.. a Ht ot tlmWag roll• t• 1arp 07lilulriaa1 

Ten•l•• tlltera. ~ -1•., mad W.lw M x & x • 19.t ••P ei.aa

ing ,.-. ued ltr allaalia• oi ..... ,, n•r rluiac • .old piokU.a1. 

moratoh br1uhbag, Md 8W"tue pu•1TatS.Oll. TM noui.a ••tine area 

lldjoiu the ol9111Wlg area. and ocmWJ.u a1x poa·table noum stllDU 

tor leak teating pipe ... ellbli••• 

UWr 9011Pl8'1m ot b initial aotiTitlH lnftlftd 1n 

olMah1g. omdiucm1ng. a•...UU.q, aDd pnpari».& tor indal.latloa, 

1M lars• ~iti•• ot praoe•• •q\d.pmct u4 plpiag requ!.rttd tor 

11h• dS.ttl&aicm ouoade. a mmb•r ot lailenal mdp. •d. arr~t 

0111111•• wre •de ta the CIOllllUd.cm..1 ltllildiq. Six OOllftrter OOA-

41 t.tantng •tad• ud eight JN111> oan41 td.onillg •talada aft l>Mll monct 

in ora:r to make rooa tfll' dn91opmnt work aow beinl earrled out la 

ih!.1 area. Ka1Zl1-nano• ahopa haw NA greatly expmded u.d dlnral

ts.ed. eel a oanvwl"Wr re-tubing Md ••tS.n£ area bu 'been Mt vp la 

th• nortMrn third o£ tha building. Ccmatruoticm. ot a barrier ••tine 
laboratory in the northnat oorMr of.' the l:u1 ldlng ftat begmi in Ootaber 

19". ud 1• now abou.t 96 per oat 001111ete. 



Ao.-uoey ocmditlcmtng struo1im'e• lulua a OODtrol hou• 

omta'ning eleotrS.aal wt ocmtrol equlpmnt tar appU"aW. looaW la 

~ ocnditioning tumaoe room., a tm boUll9 oantaSniag ftw IO.OOO CPll 

aMult r_. tar han4U.ng "-• trca olMDSnr; area llO~S.Title•• 1114 a 

8'0fttP -4 P\1111> hcN• far handling la,ydroahlcrlo ad . ..itur1e r.&148 

required tor oi.-.ag operati••• 

.. IC.215 tluol't.M plant ...... tpecl ta manurao-.. 1-141•~ 
u4 ftOJ'9 thl large qumtitle• or •1-tal fluorine cu requ1N4 b7 

~ Projeot tor oon41t1cm!ng JNl'PO•••· - TM general a•ip _. .dhel

ope4 'by ih• Boa1m- Bleotroobmioal Ca.pmvr. Detailed .. •lcna aDll ooa

nnaotion drawing• wre prepaNd t.y hl'd., .._,. ..S Dari•• Iao. 
. ' 

lneral _,.,w fhture• nn warDcJ. out . joint~ "7 BooDr. I.ell•., 

md Oar'b14te the ftuortne plan om.ut1 ot *9e lt\lll41ng• of steel 

tr- and brlalc wall oout:rut1ca 1-tad anwral llUD4r9cl feet aonla 

ot tM oand.itlonillc lnd.l&g. n. paeraUag 'build.lag Jloue• pmra~ 

Sn& uad awdliar7 equt,.nt. •obmi-1 •cmp"•ssora., • otf'l•• -4 a 
. t 

labon.tarJ. Fluorine b pura1-d by eleo'tra}{yaia at 100°c ot a 90lu-

"1ca ot potwlua nuorl.de in l94roc- tl•ride. A .xi•• ot IOOO 

lllPt"' ot direot ourrmt at 1.1 nlu la -.p1ia4 w •aoh oell by 

•- ot el.gilt oapper orld8 notitier•• Carbca aod•• •d ltNl 

oatbode• are 119paraile4 'by a •rem• ~ Suorid9 ocmtalne4 fa 

1lhe arude., geaera•d tl\a0rin8. i• IWlond by puR19 th1'0U&h .,41,. 
ti,, ~ .. ,, ;, 

tluoriu trq ab•orbera., ud 
11
11Ma piped. to arp '-k• (10M'94 In 

tu 1tarage 'building) 11bioh proride a.ping ot P"•w-• nriat1cm• P 

u 1;0 wtn1•1 .. tb9 load cm til• autcmatlo oCll'trol 97n.. lllrM a&litlcmal 

aiokel olad tmke • teet in cU.amter., mul IO feet lang., prorid8 narmge 

111 



i I 
tor about. 1-1/2 dq81 tlnoE'iM productJ.cm. After Tari.au aeaaa ot 

banr:lllngt.h• nuoriAe ••r• oonaidered, pr•••ur1na b7 liquefaction 

._. ••leot.ed u t.be b .. t. &Yailable Mt.bod, but pro'Yiaion wu ude tor 
i . 

Rb•equmt. coaY.raion t.o aeobuioal. oOllpl"Uaioa in t.be nent. ot •uooea ... 

tul dnel.oJ>MDt. of a ault.able OOllpl".i.ol". Twelye eubiclN WC"e 8et. ap 

1n t.h• liqaetacU.on and bOt.Uin& b•dldin& each oapabl,• ot 11cpef71Aa 

t.be au &Ad re-Yapar1sS.D& it. int.o .S.\bezo t.be at.orac• \.aaD or port.able 

qlJ.Dder•• · Th• deatp ealled tor pa adlliaaiaa t.o an all-Aiokel bclllb 

1-era.S in liqaid Aitro1•, and for mbHquet wal'ld.ac -.p of t.m bolllt 

and preuurina ot t.be aont.eat.a. Bown•, b)' Aupat 1944, Booker, a1"8d 

bl' lell.R, clneloped a aaU..tact.o17 cU.apbr_..\Jpe pup wblab •u tabri

oat.ed bJ t.be 111.on Pala-t-1• Ooepe117. Twm 0011preucr• ud ooat.rol. 

9Q'dpmnt. .... the 1na\.alled in \be geurat.1.na tlldldSna, and a rniaed 
We\~ 

aetbod ot operat.ioo ~ DepA 1A P•rur7 lfU 1 11berein &en.rat.eel nuoriAe 

la OOllfr•••ed and cleli.T.red t.o t.h• •t.ol"ap \Mk• 1n a av&S&bt.-torwant 

pn.,S ng op..-aUon. 

!he tllloriae cl18poaal. plaAt. .. desiped t.o ab901'b t.be \Old.a 

Md ocrroaiY• t1uoriDe and h14ro1en OMpODen\a ot arioaa wut.• 1u•a 

befcr• nntlac t.o th• at.o.pbere, bT ...u ot a 200 cnabio toot abaorp

u.on t.arer (or •lkaU• acrubb•) liDed 111.t.b oal"bon brioka and paoked 

wi t.h earboa ftuchic riqa. Ou flow i• aintained aount.el"oun'111~ t.o 

a cle•oend' DI at.reaa of S-10 p• cct ·oautia aolut.iarl tlow.iq at. 50-100 

QPI(. A 4 inoh cl.iaMt.r, 70 toot. b1gb ,eur1m07 lt.aok •u alao oonatruat.ect 

t.o allow tor direct ftlltia& ot gaaea at. U..a whm the t.ow .. 8¥ be t.-

poraril.J out. ot aeniae. Fluorine diapo~ plant awd.llari .. include a 

22SO gallon •t._. tank in 11b1cb tower eftluent. containing diuolyed 



•odi• fluoride i• t.reat.ed Id. t.h U. elu:rr7 i.Q order to preoipi \at.• 

oaloiu tlucride llDd rqenerat.e \b• oaut.io, a 22,,000 &all.on ••t.t.liaa 

t.aak tor decut.atioa ot regwrat.ed war liquor, two 26,SOO gaJloo 

oau•t.i.o Rel"&&• tankli, ud a ooelt.rol laborat.cr7. lA pruent, o~z-at.10A8,, 

•pent. 1a• .. troa e&Rade oondit.iaaSnl operatiaaa are allowed t.o ct.• 

\be prooeu at.reua tor ult.iat.e rwwal la \be par&• oa•ad•,, and all 

l&M8 routed t.o the llipNal ar• are yut. .. cU.reot..1¥ t.bJ'oup the ..-a
w7 at.Mk. The•• prooed'11"1• are .Ide pouibl.e beon• ot t.ll1 ..U 

qaant.1 ti• of apmt. oODdit.lont na ....... bandl.ecl in pr•mt oparat.iOlla. 
..... _.. 

Aa aald MUtr•l s sing pl.ant., ewt.ruet.ed f m" the parpoae ot 

diapoG.na ot ao1d wute .f'romoleaniDI operaUw ill U. ecodiUMSna 

tRdl•tn1, taellld .. a ..U. .t.crage bnU•tnc oor&t.aSofnc a U.- bopper, 

) feecl• ud alaktll' t.ank. Slaked liae alan7 1• ru to a 25 toot cl1aMtc-, 

lO foot. d•p,mutrallsial plt., &Del 111.&ed td.t.b the wut.e ad.da. The 

wtnllsed eoluU.cm la clieeb&r&ed to a bold1q paad 410 t•t lone, 
160 t•t. wide,, llDd 5 t .. t. deep, flooa mi.ob olear etnu•t OY•tl.on to 

Poplar CJ'elk. 

Pr.ea• and equipact. dulp tor a a1t.ropo. plmt.,d•aiF.t to 

IDWlT Projeot. ~mt.a tor -1.tve-tree aueoua Ait.roa• Md JJ.qdAl 

ni.trog•, .. mppli.S "" th• Liod• Air Product.a ~J but ]dt"' dedp 

waa baadled "1' Ford, Baooa1.and DaYia, W \be work aa ooardlaat.ed b7 

l.Ua. Th• 1.A.t.all.at.icm OOD8i.t• ot ._.-at for reoe1Yin&, •t.oriaa, 

and tUt.ering licpid ni.trogm, Yapori.aing the l.1qa1d, and~ au 
b7 pipeline at. oonat.ant. pna.ure to the prooea• and ooodit.ianiag areu 

u reqdred. 

In a lar&• Qllllber of oarball t.rap• throughout the 1-25 plant., 



t.b• oartMxl eharp •It be dilut..d wlt.h alne1na pellet.a 1a erd .. t.e 

aTOid aaldJI& ot t.be earbcm iA t.he eftll\ ot a tlow ot GGGOMt.ra\ed 

U1 6• A oarbon at xJ ft& plant. wu t.hereton prodded in order to oan7 

oat. t.be AM••A17 OOllbialq operat.ion 1A noh a wq aa to tora a 

tud.tomlt ld.xed obardAI •t.er:lal. A teed bopper' lat dbniJ.ac t...a.r 

4eok tor earboa. and wt.her Mt. tor a>ut•• deU.Yv to a •D•'ll 

\o - tilled. 

A 120.000 pMIDd per boar...._ plaat appllea at.Ma at 1'15 

p.1.l. tor lNSJdilll and pl'Mea1 bKtJ.as J'lll"P09• to \be prooe11• o.

cU.t.ioa'na• u4 ecta5at1trat.lan are... !be aripn1l tMdli\7 .. Uia911 

\brM 40,000 paucl ,_. a.r 'boil.en, w 1'1J too\ ob•••• ud •\er 

tnataent. MCI ld.H•Uaneoa;a amc:tua.., eqtd.,..at.. llbeA 'be l-2S pl.allt. 

- oanat.nus\114• .... ·..-.tin& tacd 11\S.1 nn laoNaee4 IPT S..

atalltn& *" addiUaaal so.ooo ..... ,.. bov bolltn, ., .... .....,. 

edd1 Uoaal alPd 1 sarr equipMAt.. ud a ,...., eblav. ri.. •'-- pllat 

a1 e~neezeed bJ Sarpat. amt J.and.r 11114• lella ~· 

and la 1.oe&W on t.b• CH nob 11., .. abM llOO tee\ ~" ot t.be 

mlA ,roee•• area. Geurat.1• tulllt.lea are 4..tped t.o llDPPlT ele•
vioal power ot .xt.rwlt bich deped1bUtt.1 taot.or at tnqwad.e• 

ftl7iq tr. 45 t.o uo qol... tot.al u1tgn oapaait.7 11 aa,ooo n. 
An add1tional ll0,000 Dot 60 OJW ,__..la anUabl• ttaraqb 

oomeotioaa wit.b t.be Tmne11• Val.le.J' Aa\bari\7. TM deed.lion t.o 

oanat.niot. u on-lite pollV plut. .. buecl on the import.Mo• of u 

md.nt.errapt.ed .uppq, nlaUT• ••• ot prot.eot.S.on, the yariUJ.e 



I 
I 

a&tve ot reqaired trecpcaiu, and llait.ld availabilit.J of f.Y.A. 

Pow•· C~eiderat.lofta ot •illplloit;,' ud rellabW.t.7 ot delign ud 

inatallat.ion led t.o t.he deci•ion \o 1enerate pow• at. duirod tre

qlaenoiu '1 uua ot •t.eaa-driTen turbo-aeavaton. All underground 

8JR• n1 dui.p-1 tor t.ranui••ion ot power to \be procu• area, 

u1ag t.hr• oanduot.or, pap41!'-irlal.at.ld, lead-ooftl'ed oablu, at. a 

tnumiulcm wU.ac• ot 13 ,aoo TOlt.•, 111bloh 1• t.he lnel ot ac .. at.10D. 

Dir• -?S0,000 pound. per hmr boll ....... required. Tm ot t.be de

.snd \Jpe aad •apacit.J bad alruq lteM eon.t.not.ed t .. ue bJ 
""1$ 

wiher Jll"OJeot. D»n ••• obtained Md a t.b!N ••4iirclc'ed ot 

idm\1oal ... 1.p. rourtM11 t.v.no-gwrat.GI"• .... prooured. Dedp ' 
.• IOC~ . · 

wt ..pa..nq tort.be po ... plant. ... handl~ b7 SU&•t Mil Ltmd.r 

ud• lell.x mpeniaioa. 

An 9d..W.n ooal handlifg 979t..a inohMl•• eight. OOll'"10I'• 

fvAilbed b7 lobia• CaAT91or•, Inc., a \rut aoale, t.wo 4Dplax truk 

hopptra, a t.rw.ter baa••, a bruk• bauae, a 111rwi h•••,u.d a 

250,000 Mia at.craa• rant. l'.aoh boil• 11 MrTed b7 a 1,000 t.c "-*•· 
- enabed ooal 1a dell•ezoed tnm t.m bukar" tJlraugb amtwU.O eoale 

fMdtn lilioh 81111Pl.7 t.he pW.ftli.sel'8. Ooal 1• cl180barpcl t.anacUaU,J 

\broup t.bree bumr• at u.oh OOl"D• of eaah tv.rnaoe. Collbutian air 

1• ..appll.t to uoh tumaoe bJ t.wo 96,000 en toned draft. tana. In 

the ..,riaa ot 1?46 om boiler wu ~tor oil llund.aa •411'Tice. 

·eo.bu.Uoa au• .... t.bralgh a ..P.rbeat.er, eooa•1ser, air beat.•, 

autoaat.ic, •tlli-aut.oaat.1.c, or ae.n.Ui&l oootrol. The boiler bou•• eontaina 

tbrM CMbuaUon l'.ng.1neer~ COllpaAJ bo1lara, ea.ob rat.ed tor 7.S0,000 
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poand• per bo\11' ot nperbeated •t.eu. at. l32' P•• .1. ud 9'S°r. laOb 

ult. oOftaieta et a thl"..-.c:tna, bent-\UM "1l1r eqW.pped with •t.er

oooltd tumaoe ..U., a auperbeatAr w1Ul 'bJ-pu• oont.rol, an Hoa.oaiser, 

ud a \ublalar air beat.er. lix elchtriAlh, dz-at.a&• Wortb1Jlgtoa oentrit

wcal boiler tMd pup1 haTe a oapaoit.,1 -.eh, of 600,000 poancla per hour 

a&&1DI" a blad ot 1600 p.a.1. hent.r-taar AllJ.a..Chal.Mra ooadeaut.e 

pu1p11 rup 1a oapult..r tra 40 t.o 6oO Ofll, lad 1A fl1aobup blad tr• 

840 '9 900 feet.. A 7S,OOO poud per Mu> P.nut.S.t. Compan.r oold o&l"bcm

aoeoaa ater treat.1111 pi.at. 11 iaat.•lled. t• iDitl&l t.rut.aeat. ot n.w 

roan.u tano-a..-..t.ora zuce ill oapao1\f troa 1,soo '° 
J5 ,ta:J n. The oomlwezaa operat.e at. ftft!1M ot 31 to 29 iAebea ot 

......-,, ·ban a to\al but, \nmter area of 224,870 aqure teet., ancl 

a~ eoad.wiJw oapaoit.7 ot 1 1737,146 powtdl per boar, au, a54,000 

CIPll. et eoolia& nt.er. Coolill& •at.er troa \be CliaGh 11-nr ,.._ tbroqh 

a .rib boaH Md pa1p bou• to t.hl OOld-en. It ii Milt. to Poplar 

C...- ( tlldob deli••• \o \be -r1... at, a poS.a\ l.owut.reua fl'Oll th• ia

\ake) "1 _,of a l,m6 toot. r.Worncl eoaont.e clbohars• knllel, a 2200 

toot. Aou-llne4 fl.DM, am • •eooDd OODIN\e t....W.. 

The eleo\rioal 411ti'i~Son 17a\ea i.Aohd• a OOMt.ut. tn

qamoJ 17•\u 81QIPlJia& 60 Q"al.• power 1 and. a Tariable trequinq qa\• 

inal.udtna •nc au-arat.w wbS.oh operate ••pantel.7 at. dea1:Ncl tre

cpmoi•• t>etwec ~S Md 65 o,U.1, ud t.wo wbich opante MtWWl 90 and 

130 qalea. UUliaat.1011 'YolMa• are 24001 480, 208, and U5. The MiA 

nit.ob bollH i• the OOftt.l'Ol cent.er tor power t.ranud.ad.on to t.he proo••• 

plant. COAneot.ion wit.h th• T. V .A. •11t• 1- ad• t,hrough u outdaor 
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..S.t.ebtard oont.aSnSng t.bl"• 40,000 DA tr&A•torw• which at.ep iA

oO'dq power at. 154,000 •olt• down t.o 13,800 wlt•. The 7ard re

niYU power OYel' clireot. tHCl line .from t.h• T. Y .A. plant. at. rori 

LomlOA1 a Ue linl frOll t.b• lo. 2 Elsa SU.t.at.lco, &Ad a t.le-lifte 

trca t.he r.-Zl -1t.otJTard. Power u oarried t.o tbe •tlllaation area 

b7 --.na of ud•srouad o&bl• encl.-ecl 111 fibre cblot• •oued 1n 

eoacrnt.e. Tbln are t.tdrt.em bulka ot 6 dRot.I uch. 

13. Dt A"9'MNf!eHA Arta. - tile .td"'nUt.l"&Uon aJW. ia

ollld.• tour labarat.ori.ea, a t.wo-Aor'T, tCNJ'-111ag M1A ad"'nS1tnt.1on 

"9d>4iag, u lndllat.rial relat.iom ottio• buildJnc, two field ottic• 

"9UdS"'8, and Yariou per80D0el .taoil1U.e•, ~ .... guard haaaff, 

Md garagH. Mo.t ot tbe1e are ot a t..-pora17, law-ooat. \JP•• Md 

_., are 81.t.uat.ed 1n an area aoutheaat. of the Min process area. 

1,4. lb! 1-2'1 .lna, - The I~ plant, 11 a etruot.vall7 aeparat.e 

UD• t.o t.M a1A 1•2S cucad• d .. ipld \o lncreu• \Gt.al U-23.S pro

duU.m b7 3S-60 , .. omt.. In ••t. ..... , 1pecltic partiana ot t.be 

1-Zl ark Hr• pctoraed b7 t.he MM omit-ractara 1lbo bad bandled 

OOJT•poadiac pba•ea ot t.be .. 1glnal. 1-25 Plant.. l-zf llndldinge 

••Pl a 60 a.or• plot. of laAd jut. 8Gltbw••t ot th• M1A •ucad• "U". 

Delip pr11ud.pl• are 1d.entJ.oal with t.boae ot t.ha mill 1-25 plant.. 

IA •rd_. to apetlit.e Mt. ep1e4 et eonat.ructicft, t.he 1eneral poll11 

._ followed. ot ext.er,,Hng the dlttudml plant. proceu taollit.iea b7 

eaut..naot.i.D& duplicat.ee ot one ot the Pl'Ol'••• buildings ot sect.ioa 2a 

ot t.t. -.in caecade. Onl1 t.ho•• obang.. were aad.e which were abeolutel.7 

neo••UZ71 or b1 •an• ot which aignUieant ~t. aould be etteatr 

,l ed •1Ulout. flelal1al t.b• progr ... ot oout.nactian. 
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The K-27 cascade consist.a ot 540 •t.agea housed in nine prooeaa 

buildings, each containing 10 •ix-atage celle. leed t.o the K-27 ca•oade 

1• obtained aa lr••h, normal concentration UF6 troa the Hareba• Cbelldcal 

CCiapany, and a• part1all7 proce'aaed Ul"6 reo70led ll'Oll t.ht bottom ot the 

K-25 e&•cade. No pur1tic1:1tion equipnent i• neoeeaary !or the J."oraer 

aateri&l, tnsh teed at.oak being ·nporised d1reotl7 b7 iaaer•ion in hot. 

water bat.hi and Mnt through teed lilt.er• to th• 1-27 cuaade. The re

a70led •t.ock aa.7 be pa•a•d through a batch .till purification a7at.u in 

order to r9GloYe auoh iapa.ritiee picked up during prior proceeeint aa 

.oolant and light diluenta. The inat.allation ocnnat.a principall.1' o! a 

paoktd tower and re-boiler, a •till pot, condenser, and re!lu clrua. 

A UF 6 di•po•al •7"• 1• p:rori.ded in order t.o NOO'Hr bezatluoride troa 

'Hilt 1u••, purge 1••••, and relief 'ftlv• diaobarpa b7 ab•orpt.ion in 

•ater, precipitation with cauet.ic, and t1ltrat1on in a plat.• and tr&1111e 

pNH. 

J. OOllpletely apared aurge and waste •7•t• 1• p:rori.ded, aiailar Y 
in design and purpose to 1.bat. o.t t.bt aa1n ca•oade. The building i• equipp-4 

with a unique ventilation •7atea in •hioh cert.a.in area. •h•r• proce•• ca• 
1• handled at. auper-at.llo•pberio pre•aurea are aainta.1.ned at prea•ure• bele• 

· at.llo•pberio, •o t.bat. 1-akaCe o! p:rooeee 1•• t.o \be at.oaphan •ill not. oon

tuina t.e other part.a ot t.ht building. In t.hoat part• ot the bu.ildin,c where 

proc:••• preaaures are below at.moapheria, t.he preaaul"B• are held •light.17 

aboT• t.be normal barcaet.ric level in order to aini111•• turt.ber t.h• !lo• 

ot oont.ud.nated at.oapheA into 8Uch areas. 

S2.5 



) 

The par&iq 8J•t• tor t.b. 1-zT oa10ad• 1• bued upon t.b• 

ue of the top two to tiw proceaa cell.a ot tbe oaaoad• t,o produce 

llgbt diluent ot high purit.,. A. paz-ge 1t.reu ie take troa t.be "A" 

.t.reaa of the uppermost. stage, which llOnu.l.lJ operat.oa oa direct re

qcle, and ccmpreaaed to at.moaphlric preesure b1 •&na ot a Beaoh-llu• 

ft01lmll pup. It ia then pa.aaed throu&h a cold t.rap-carboo t.n.p qatea 

and axhauated \.o t.be at.aioaphere. 

!be l-27 prooe11a &•• reco"fVT 11•"- dittera tna t.b&t. ot 

1-25, in that a aUcle, central et.a.U.aa 1a proT1.d9d. ThrH two-pup 

ft0ll.1JI paaping 8t.anda, epa.cod at equal 1.Ateryala alGGg the ••oade, 

at.lat. gu from proc••• •qaipment whc AH•HU71 and diacbarge 

\trough Id.et tilt.era t.o a header lead1q: to t.ha roc0Yer7 at&Uoa, 

llbi.ch includes three cold t.r&pa, and anxi U ar1 csar'bon traps and con

t.role. 

Tho K-2'7 product wit.biraw.l v•t.• aeM" .. ~ tranater I-it! 

prod\lc~ t.o 1-25 at. a aet.er9d rate, Ind pnri.cl•• a wa for •to•pSUaa 

l•Zl pndut., and oontinuing operation ot either k-25 ,.. I-rt whe the 

eUi• _, be shut dom. Produat 1a hken oft troa a cell Dear tbe top, 

tlber• J.1cht. dllumt. ooncentrat.ion apprmd.mate• thrff ml per cmt.. It 

ia normal.l.7 t.ranaterred t.o 1-2.S 14 the wpar pbue bT mane of inter

oonnecUng p1pel.1nea, but tacllit.1. .. are aleo an"ule tor liqu.etJi.ai 

t.he proceaa mat.rial and t.ra.napcrtJng it to lt-25 in tared drwu. 

l-27 convert.ex-a are identical with t.h• Sise 2 converter• 

of the l-2S CD.Reade I but are eqtdppc with •z• barrier which ia u 

iap-ovad torm ot blocked DA barrier, and. aak•e it poaa.ble to operate 

at eoaewbat. higher process prea.urea ~ 1nter1t.ap now rat.a. For 



W.1 reaeon t.he •.An and "I" 1taae pullJ* are re1pect.in1J equipped 

111.tb 1S hor1epower aad 150 hor1epower art.er•· The Tari.ma ot.b.er 

epecial pupa re~ are 111dlar to \hoe• utUS•ed 1A t.b• a:ln 1-~ 

proce•• a.ru with the exc•pt,1.oo ot aoe new .model dnelopect tor Mnice 

in bot.h the •ate •1•t.• and product 9711t.u ot X-27, where a poai t.ift 

dieplaceuat aachine WU required t.o oompresa 016 to )j-S5 p.a.1.a. 

arlor t.o liqlletact.1on. A nnwber ot ded.p mditioat.iona were -4• la 

a Beach-Rua• prooue pa Y&e11Wll model, and a 'wo-•t;.ap an.it ••• d9"1-

oped with 1narea1e4 e1l.1ftd.- clearance &Ad an lAlisrond lubrioat.ion 

•1atea. The l-2? •a•ad• oont.aina no lnwoel.l 0001 ... , aad 11w1 ... 

stage cooler• 1clentioal wit.h thoa e of \be 1-25 cucade. The ocl7 

e.&nge in proo••• plpl.ng at. 1-27 inYOlyecl t.h• ue ot Jaiokel.-plated 

et.eel in t.b• t.bNe &Ad tour inch alsea. Prooua bl.ook yalyea cont.aia 

iqro•Ml eeat. ria&• u.tn111ng MFP-10 a....iaat.ed plaet.ie. Chang .. 1A 

at.age oont.rol •alw duign and other SAatra.unt&t.1.on ._.. aad.e lD 

oa1• when it •• touad po11d.ble to effect. eiaplJ.tioat.S.oA or illproye-
' 

.-it •it.bout. delaliA& t.be prograa. Cold t.rapa uecl ill t.b• purging 
' 

ar•tem were l&lvqed froa aanoelled reonarr l"OOlll ot the I-rt ouoade. 

I~~ l'eOOwer.v W&p8 •ere •Pl•iall.T fl•lf•ed, amt repre1eat a mclltioa

Uon of t.h• nd1al tan deeip. Carbon t.rapa are 1j ml ar but •-hat. 

larger Uaan t.hoae of l-2S. 

Tbe k-r! proe•• ooolant. •18t.M dittere b'oa t.hat. ot 1-2s ia 

that it contain• a number or ld.ftor MObanical illproftMftt1. Thi .5.5,000 

OFIC 1-ZT reoirculat.ing cooliJlg water qatAa 00Qt.a1na a l4 call inclucecl 

draft. tow•, and clra•• make-up troa tba 1-2:5 1711t.-. l-27 dr1 air di.-

~ tribu\lon operate• u a dead end .,.t..,,and 11 supplied tf'fa tho K-2.S _,. 



drt air pl.ut., u ia all ln~ air, 11hiah i• OOllpl"•••ed t.o JD-.5' 

p.1.1.,. bf ••.n• of tour oa.pre1ilor•. "Plant. air" tar ai.cel.l&necu 

pil'p08e8 i• drawn ~t.he 1-25 •~n•acr bot&M. Tb• lubrioaUac oU 
. s 

ud clrr nit.ropn n.pplJ a19t.w reeebl• t,bole ot 1-;q aoept. in lllDDr 

cletd.11. 

tbe I-~ plant. wail deaigaed t.o run ea.Ure.!¥ cm ocut.uat. tre

qunq 60 0701• ponr. !be r.-:n Rit.alvard reo.S.Ye• 154,000 wlt. ponr 

fr• t.he t.v.A. Wat.t.• Bar staU.GG, th• K1sa lo. l Sub•t.at.lon, or the 

1-25 Ri\abprd, and at.epm it down t.o 13,IOO wlt.1. It. mpp.11 .. the 

1-ZI nit.ch boUN 11b1oh 11 •ild.lar t.o the lar1er 1-25 .-it.ob boa.••· 
In mod.- to prmd• tor poa aibl• tut.un lllq>aUlo.n, all eleotrioal equip

Milt. dOllD thrmgh \he ]J,IOOwlt nit.ctgear ba• been de&ired tor a 

•"'•• load ot uo,ooo n. rraa t.hi• poiat oa, the 1-:n eleot.rioal 

cU.8tribution a.rat.ea la de•igned tor 1001000 IW, wld.ob 1• ba•ecl on a 

•t.Nu. et.tialma7 ot 100 p.r act. 

Th• 1-27 plut l• M"9d b7 u. ooadi~ ud td•n!•t.n

t.loa .,.... la t.he .... 97 u ill th• -.SA l-2S eaaoade. 

JJ. A•!i!ttqoe frM lriUah SO!ft!!g - PJtelSedrw-q \alb 11lt.b 

the lrlUlh group were Haun lD Februaz7 l9421 at •hi.oh U.. the 

pl'laelpl.e ot cU.ft'1aiOD•l •eparaU.oa aa •'-..aecl. !be plant cluip 

aa Nri-.d ia t.he tall of 1943· laoludecl la Ud.a l"ftiew were barrier . 
at.-lal•, the •tac• no7ole pri.nd.pla, t.be •wad• of oaH•de• pria

oiple, the purp auoade, PN•IAU"• control, flat. plat.e d1ttu.er1, aDll 

aol4 t.rapa. ilt.br>uch t.heir -a••t.iona ••• aot. alwqa oonoordant with 

A.Mrioan t.beori•, t.bq wve nluable, ud lat.• ud.atanoe lll.t.h tbeo

ratJ.oal problw, noh aa mot. ealoulat.ioc ot equiHbriu U.., heip.d. 



utioipat.e ~l- ot plant. deaign. Tb8 Brit.lab -a..Uan tor t.he 

•nelopmnt of aorap_. cold t.rapm waa tollowd, altbcna&b t.h1a t.n>e of 

U.p, aft.el· haTina bMA ROO••atull.T eq1AMl"ecl, - abudmi.d MO&U•• 

ot tbe 41.tticnal.ti•• anUoipated 1n OOGt.rolUng lta proo•• IU lftY~ 

to17'. 

16. §atm yd S!OViV, - The I• torte Satet.7 C--1.tt.ee, OOll

prind ot lellax pen0onal, a llaiaoa om.o.- froa t.be l>iat.riot. · lledical. 

Seot.ion, and a repreHGt.at.iY• ot the SAil laboratoriea, ..-nd ia a OGD

-1.\ut. a.ad add..-7 o&paeit-7 \O' the I• Y .. k Ana laginee 1A aafet.7 

•tt .. • pert.a1A1q to bancntac ot tluorlae, vMiu bcr•Quol"icl•, ud 

oU._. huarcloaa abml.oala. BJ Aprll lW.S \be reapoUSbfU'J ot tbU 

act.1Y1.t.7 .. t.ranaterred t.o the Carbide Md Carbon Cbeld.oala Corporat1ob. 

The MCurlt..r prograa lnclad.ed penonnal eleannae, Yiaitor eontrol, ecm

oat.lou.l pl"OlnM, Md de.spat.ion ot ...wised areu. 

17. Cott.a, - l-2S deaip, eag!Meriag, and proouwt. oo.t• 
,/ 

(solu1w of t.b• apeaial eh-1cal.8 progna) •B'lll\ed to 1~3,"2,1?3 

.. of \he eloae ot t.be t1IO&l rear 19". "11b1ob u.. \be CNl'N8t. ~ 
.. J 

..U-t.e tor o.-plet.laa of oon.triat.a - t275,449,"9· 

18. prpm.Mt.1on and ~· - !be l.W tol'k Ana ~ aa 

i-upoaaibl• tor aupenid.on ot all lellu dellip, engineeriog, ud pro

CIUNMftt. aot.1Yit.1u. To taeilltat.e t.he work and perait. olome ueooia

tion wit.b all oont.raot.cra, additional ~ were ••t.abliat.cl t.o 

baMl• ad.Sasat.rat.1Y• det.aila oonneated wit.h Alll...Cbal•ra Mamtutur-

iag c~ aoUYitJ.ea at IU.lwaukM, W1eoonain, Boud&ill.e-llenb• 

Corporat.ioa act1Yiti•• at. Decatur, Illinoia, and Chr19ler Ccrpcrat.iall 

aat.lnt.1•• at D•t.roit., Miabigu. On 7. 'I01&!7 1943 Lt.. Colonel J. c. 



I , 

Sto•era waa deaign&ted bot.h as Unit Chier o! th• K-2.5 Project. and 

New York Area Encineer. Att.er 28 Febru.ar;r 1946, th• lat.t.er poeition 

waa held b1 Major w. C. ~pbell until th• Area ••• diaaolved on 23 

Aquat. 1946. On 2) February 194) t.he Milwaukee Ottice •• opened and 

Lt. Colonel R. c. Grego17 •u ueigned aa Project. Engineer. Capt.ain 

R. c. Hill &!llUlled th• polition ot Area Engineer on 15 Jul.T 194). Thie 

posit.ion ••• n.baequcitlr held b7 ll..ajor J. L. KoCoNicJc, Jr., and Oapta1n 
• . 

J. D. And9reon. Tbe~Wil•ukee Area•• diHolYed on )0 June 1946. 

Capt.dn J. I. Brannan wu uaigned t,o t.h• Decat.ur Oltio• •• f'rojeot 

Engineer on 24 Ma7 194).. He uWMd the position of Decatur Ar.a 

Engin .. r Oil 20 Jul7 1943 and wae eucoeeded in that position b1 Majo~ 

c. I. Choate, Major J. ~. l!oran, and Captain R. L. Cnwtord. Th• 

Decat.v Area wu diasolnd as t l Jul:, 1946. The Detroit. 01'.Cio• wa• 
r 

opened b7 llajor Pl. R. Aroh•r on 17 Vq 1943. On 21 Jul7 1943 Lt.. 

Colonel A. TamaJ"O wu uaigned aa Area Bncineer. He •• eucceeded 

b7 Major F. H. 8elober. The poaition i• now held b7 Captain J. D. 

MoCond.ok. 

Beoaue ot \.he aagnit.ade ot t.be md•rt.ald.ac ooa\raated tor 

ill "'-7405-eq-23, tor acooanting and •ourit.7 parpoaea, nte M. W. 

I•llou CoapaDT orpnised the eubaidia17 Kellu Corporation tOJ" the 

pv.rpo•• ot proseouting t.h• work in t.be 1-25 Project. Aa ot 31 llaroh 
/ I' 

1945, total Kell.ex per.onnel 8llOUD.ted to l,676 peraona wit.h 3S4 •tationed 

in t.h• tield, and t.be reuinder operat.ing in or O\tt ot the Mew York Ottioe. 

The K-25 act.int.ie• ot t.be Jtellex Corporation were directed b7 P. c. J(eith, 

d.oe-preaident o! t.h• oorporation, and A. L. Baker, 19ner&l. 11an&ger. 

SECRJ!T 



1•2• _Soope. • The un.ooual nc.ture end a!.zo of' the pl.ant. the 

and teohnioo.1 problet·~ which rroqtKmtl,y a:Jpeu.rad 1r.i.solublc (Vol. l, 

~eat. 5).' It 'Mll.S nooeasnr;:1 to co.11 in for oonnult.tt.10!1 nm.~: of the 

r.ioat oonotruot!on sohodulau, i:!;iportant dooiaiorlS o!'ton bau to be r.n<le 

boforo cornplow ck.to. vroro availL"<hlo N'.)lroin,r7 porforI':B.nCO end proper-

tioa of' equipnont tmd X.'le. tei-iale ·' In t;;~.s connoct1on, w.lunblo oocper-

a tio!i vro.o obtci.iI!l-"d f'rcn:i a r:i-oup cf Dr! t:i.sh sc1onti3 tG cm:'! onr;innars 

( " .i.. ir·) / ,,")eo..... .._., • 

1-t,. Authoi;-hution. .. Authcr1sntion of' tho e.otivition dos01.•ibnd -------

Voluc:e l of' r>0cl: le , 
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SECTICU 2 - INITIAL 1".'CIU-: mmEt, THE OFFICS OF 

2-1. Introduotion. - Vl'hon the M. W. Kello~g Company began their 

work 6 a z:iethod of preparing uraniun hexafluoride he.d been worked out 
' 

(Book vr. Par. 2-3bs Book VII), and Colurabia University had obtained 

eome f'.lildamental data on produotion an0 testinh teohniques, b&.rriers, 

barrier plucging, eeala.nta, materials inert to ur6, and methods or 

measurement of qua!lti ties and p?"essurea tor infinitely SIDl.ll changes. ' 

A system or oloss cooperation wtJ.s cow set up between the Colucbia Uni-

vera ity group and . the Kellogs Company in the d'1velopment of' the gnaeous 

diffusion prooess. ·The lellor.;g Company, and lnter, The Kelle:x Corporation. 

took , these fundasnental data. developed them further, and applied them 

to tho deair.n of the gaseous diffusion production pl&nt at the Clinton 

!nr,inoer Works. < 

2-2. Preliminarl Work by the !£. \\. Ke1loG; Compuiy. 

a. Contraot. OEnsr-406. - In January 1942. the Otfioe 

of Scientific Ro1onrch and Development awarded oontraot OEM.ar-406 {App. 

Fl) to the U. W. Xollog~ C0t:1pany,providing for preliminary investiGation 

of the gaseous dif.fwsion method as applied to the produotion of Urani\111• 

b. Soope of Contraot. - The eoope of the work authori&eci 

by the oontr.a.ot, with lh aubseq1.1ent modifioations_, inoludod fivo 

principal itema1 

l. An enginaerine; study looking tow~rdi 

a. De~i~ of a pilot plant to oarry out the separation 
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prixre.tll;r ir; t.h.c dcsi r.::u er e. pilot plEr.t>t. dawl.o~nt ot a proe;cs::; flO'S1 

-dia<"".l:"tu:" for a:. l.."-rt e product:Ll.cm plcmt, prelirnirt.ar-.{ c.sti!:». tes o.f' roquirt} .. 

!r. e. roport entitlee "Th.2 Di!'f-1.2Sio:1 :-J,v..!1't ... Fira4.; Pro::-.r-eas ~po?"i:'' • 

(A.pp. F'~)o I 
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with. the ~ diffusion proeeaa, ttle OOHD s-1 F.-.outivo Oonr::dtt&o paeaod 

a rNOlutton. tho eaaenoe or 1il.1ch •• u t""ollomt 

la That lt •s teulble• and would fit into the p~ to 

pt'OOMd. with tho 19~1o :~ ~~ion pilot piant 

and ti.t Pf'OPOlle4 800-.iare prodUfltion plant &iD.al• 

ianec>U9)1'. < 

I. !hilt. m . a p:rlorf.tq buia, the eoo..tai;o plant should 

OOIDtl after tho tire t 1000 prductlon ml ta o!' tb9 

propoao4 eleotrW.~tlo•pla.-it. an4 attet- the filwt, 

wt before tJte HOODCS,plle or tile oon'81pl&W pU• 

prooeu tor til'.?t procluatlon or plutioru.ma. .I 

1. ftat the plant M"'erred w Sn the .Oeolutian was one 

whloh, at domle ·OGDOOatora t1o:1 ot u..ess. would taw 

an aaa-QPOd net tanaport ot 1/l kilogram per- ctt.y• "1th 

a reaoaaablo apectatlan tm.t. by ~l'O'V-.zlt ~ the 

barrier •iacrS&J.. tho net tranaport wulc1 be l.Danaaect 

to cme ktlopam per ta¥•./ 

.. !bat the plmt ftt.....-00 to llbould be ., dnlgnod that 

1.t 80Ul4 ftt; IDto a plant wh1oh mul4 ~ ..,able~ 

p!"Ohoiat~ •tierial oan1-lnlni; 80 per oct U-U&. .1 

b. ReJatln Prlori'!pre • Dr• A. He C011p1*1 or the S-1 

Emeutiw Ccmalttee, ,....nod opinion as to the relaid.ve priority ot 
' ' 

the pl"OpOaed plant and o.t tho pile p'.lr.!1+., a~1d DJ.. L. J. !trlgga, a1ao cm 
+we 

the oCISlittee, -. ot the O?in1on ttat" '\l.seom Ds.tt.lon Projeot ahOiil.4 

OCllllB at•r tho tlrst 1000 but bof'oro the aocond 1000 tan.ts of the 

/ 



Miliiary Pol1.oy ·0anm1ttee, ODneral GJ'oyae •tated tmt, prior to autbori• 

•ti.on ot 61•1Btt and om•truotion. turther atudy ahould bo sd• to 

d•termine tho a:tent to which the SOO..ta~ plant would !nterf'oJ"IO) with 

othei- •1• pro4mt1on. ' 

a.a. Re'dew and 8-u••mmt ot llls Dittualon 1!9tho4• 

a. · 1*.Uo.-it and ~t!lldnra CGlll!d;ttee. • Jn ordtlr to 

mi• the tJt.MOUa 4!.ttmlcm pnoea ~lt'te~• not only as 'bo lta om 

poaib111 tlea am prob i.ta, 1tut alao u to l ta adtlantac;eo and a.
adw.nW.&11• .men~ w11h the pile and el~ ?rDjeot.a• 

Oenen.1 ~· appo~W a ~t and Bnitnd.ng CGm.ttt»e Cll1 11 

O.V.lOpfnent CcapazJ;y, end lleaane lo~ WlllS-, t. c. tlu'y• am e. B. 

Qrffc .. lt. or E• 1. •u Pont 6t •••IJt'a and ~.1 Thi• oamd."89, 

atter .retui oanaU.rats.cm ot the tluiee •tbo48. re1DmD«lde4 (App. F8) 

prooeo«!lnz ,..,!atlltly with the 4eal~ and *9twation ot a ~talJI 

4ttf'mton plant •Uh a oapaeSv or 1 kllob!UI per ay or o..as. " 
._ . 11w MC"XWtaee nttt.¥o Plu!! .. DM:t •M00-11w.r.e .. 

plant• l'llP ... ented the ... ig,1. aa then oan.,Jatod., or a•••- .it• 

twdcm plut ht mtil4 Pro4uoe 1 kilograla fJJr •im'kl per ""71 Wtdoh 

would ~1at or 90 per oeot U..CS.1 sm.oquent t.n-.-tl~tian and 
. n1 

atr11!S.•,, however,, pl'OYed the raat'blliv ot ~9' a d!rr.loo 

plant ttat -.ould procluoo atorial oonaW..bq lou OODQmtraW In 

n.us. and 11bioh oou1d •one u a tteec!er plant tor the e1eot:lrollat1'Ctlo 

C
-..... -,.....':! f"' ..... ~ ~ .. ~ ,..r-"2 .. ,.,.. "! . !~a 
;; . : .. : , . , · . '.: . ': ' Tiii.!!'" • .. • 
"'~. ... - .. "" .... 
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... ,. 8el•1'Cion ot th• Oontnotor. · 

a. Deoi don to Con•truot a fit00•8t!J! Plant. - The report . 

ot ti\• R••H•• ... nt and Re~ning Comal ttee, a1 wll •• a lawn.bl• 

report a• to.th•.•n11ll••r1Dg ab111'7 or th• JI ••• l•llo" c~. .... '" 
pr•••nted to th• Military fc:>liq kmitt.• by General Ga-~wa, u4 011 · ,~ 

10 l>eoeaber lHI, (App. '')• tab ooai~ a~thoriaed Ge~•ral. Gron• -i;i, 

.to ai-rang• tor the oon•tl-uotion or a '800-ltap gaa•e\11 dittualan 'pl.Q• ··>.'. 

wi ~ t.b• M. 'W. · J:ellog Compaq aa uglne1r1. I 

I». Letw OOAtru' w-7.,,&-ens-IB. - On 11 Dettiaber 1.._,, 

-~ ... ... 1911014 o~ -· lafel'Md '1:.y .CJeri•ral Grm• ot tM 1own- '0· 

•nt•1i •••ire tor the• to prooeed with th• 4eaip or th• 4ittua1• . ''. 

· p'lan'~ twO 4a7a later 1eoret letter oOD.traot 1f-T60&-ag-sa w.1 exeoutM 
·.- '. ' . . ' ·• . - . .. . 

··~ · 

(App. )'I) t~ '-•tip,, '•V9lo,11Mnt,, and prooW.aet nrTlM• and tor all 

o~r ·thlnga M04'llU"J •o proovn all 'pr•e•.a·•t"lJMAt tor a plant'° 

. enr.ioh Ul"UliUll hlatl•ri4• tr• \l» DOl"'ll&l 0.,71 per Hilt to to per .'. 

eent ~-Ill ll,- the ca••oua 41ttua1an proo•••• ( . 

. .... tu 1•11011 OOllVao'• 

•• .,. ot ... k. - fM ' nai9't.a~1 .. tor t!Mt lell•u 

. C~ ·. eoatraot nt-4•• eftr a eonliurabl' .. rlod ~ ~-. 1 8"aun . 
' . 

· ot th9, . ~ li&aio probl.., tbat required 10~11,ian~ 1 t •• MMH&r)' to ,, 
~. . 

&.wait-. prel1a1111.17 au.17111 of ,._ Projeot 'betore a re&lia'1o deteralA- · ~. 

ation ot the ••ope or~· .Wk .m tu ••t1-te4 ooat •o111d. M a4e. / 

fh• fOJ"al oontrut W-T.01-eDgwll (An• .A, Pl) •• •uou~ Oil 11 .Afi"ll ·,~ 

19". '•tteot1 n •• ot l' Deo•laer lKI, and pro~decl that b eontrao~r 

would turn11h •r•aearoh and 4eYelop .. nt,· proourell9Jlt, arobiteotural. 

engineering a&1d 1\qHtrTiaol"J, and ocmaultant ••r~1••••, on a ooat-pllil• 

- .. - . , ._ Pl" f"'· - .. ~-~ ,.....""::: ... ll!:r"' ....... I~ et .·~\~ I' f, ..: - . : ... .. . ·: :'·· ~: /; .. ,.~. . • 
~6 . '.;" . .... . . , ... ·:-1 j ~ . :~EGRE:Cf 

- ·-'- ._J -



I 
t 
" 

as defined• and the quantity and puriey thareot' .. t torU1. tn a se019t 

letter datod 14 Deoed>or 1962 (A?P• P?). 1 !he aoope of tho wol'4.c inclu584a 

1n addition t.o the dieolgo ot the min proaaas plo.nt: and tho proous n nt 

ot t1- prooeaa 9Q.uipmnt. tho deaicn ot a C!!Oq)lete atoaa-.lsotrio pOIJel" 

pla'":t. with all audllaey !'&oilltie .. " 

b. t.Jnu81al Proviaiociae • !he mt.W1al provia1Cll8 ot the 

COil traot IU"'e aa tollowa f 

1. BeGauae ot the urmesl -.turo·or the ?l'OOH8• cJd beeaae 

or the tact U.t tt W18 tn an expel'bul11t.1 ••b&• the 

. oanwaot relieved til& ocmttaotiar or .v PJl.ntff ot 
, 

~lllty that the plllnt eou14 be •aoooastully 

4H1r.aed. en~. oc:mstruo-w. or oPef'1ilo4. ~ 

1. For purpona o~ tee ooq>vU\ tiQn. the period ot aerriee 

.a eetSmated as thirt(y llllClllths from 14 D~ 1941. / 

Proviatana 1l8N -.de f'or an extmalon I>~ th1a perlo4 

w! th eq1d tab lo adjmtmnt or t.lie tt..d tee. .I 

a. For 1"8UOD8 or eeounty. and to taos.Ute.ts MOC>Untlng. 

tho rlt.ht as gru.ntad the oontrs.ctor to or~· a 

tlhol~ subald!azoy .oorporo.tlon• ~ Kell.ex Corpo

ft\ tion. for tho aole p\ll"'flC)ee or proeeouts.n~ the work 

on.llo4 tor by the oozrt.raOt. ' 

requestod, and the gtOteJ"IJJlJ'lf1t grnntod. relief' f'ro~:; the 

ttnanclal burden !nvolvod Sn th'.1 proouremant pro~ / 



\ ' r 
! 

) 

Aooo:rdlngly, .DJDh or the equ1pMnt and •ireria.la ller"C 

pUl'Ohued UNl•r atandard Oow~t :Supply oontraota, 

with tho Kella: ,Corporation aot!n£; •• a repreaenW.tlve 

ot tha Cantraotinb Off1o8r on tnapeots.on. teeta, 

aaoeptanoe, and other teahnleal plane ot the work.. 

J:ella also punhued oerta!n other • tor!al•• ' Shipe 

mantl W8l"8 11SU1.l~ ~l~ed 41NCttly ~ tho ~tl"Uator 

at the plant dt•• / 

I. t:t •• neo~ae4 ti..t lt wuld probabl)' be ueoea•17 

to employ 111tU81alq qallf'led personnel at nlaey l'&W.( 

owr the -.z!mm ,.._ preaorlbe4 by the leoretary ot 

'Illar tor. OOl'i-pl•~bma-tn oontraotol'te ./ Prcrrialona 
; 

were t.Mret'ore .•de tor the re1:aburweall'J1t ot •larlea, 

u appl"'Oftd by the Caatraotlnc ottloer, ap to l!&,000 

pe:r year tor top aeoutlw-o In t.he Rn York ho• af't1Ne 1 

S&Jarlea 11We 11m!W, however, to 19,000 per ,_r tor 

per'90lm•1 at the plat aS.te, the nonal •larf l!Jdta 

· tor £PftrUii&lt -~1..ttxo4.tee eantraeta. ' 

•• rel •• !be ttxect tee •i;reed upon atter nogot!atlcma -- ~ 

-.. l!,,M,147.0J on an ••tiated ... t rd. t2N,&e0,eoa.oo (.&.pp. n), 
11h1oh 111L8 ... p Pl'OYec! by tho Una•r SeGNtary or War on ... Fob.,..,, 1~. I 

I 

!he Under S80l"9'tary &p?l'"O'l'9d the oontra.ot on IS laiaoh 19M • .; A break• 
. J 

down of the Htimt. ted ooat ot t2G4,&60,698•00 1a abown In .Appen41z Gle r 
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' . . 
hydrogen mole(luie• Uttuslng for e-aoh 100 or 1-lium d. ..... ea. 'tor. 

~~1•1 moe the md>er or bgdto~n ml.oulos, vi t.ldn tho box laa talloo 

to 80 'P*r oent ot th~ 11911• mo~le~, ~ly 80 p~ cent Of Wit or 118 

-.oleou1ea Or b;vdtae•• 1dl1 dU'tuae tor •o!1 100 IM.lleoul.oa or bell-. 

·fhet!erore. it a """In Vllriobment et .~~ 14 ~ it beoalllU 
I 

MOdlllt.ty eUti.,. to ~ ~ Proo~ perio41tal1J. *' to l"Qlcm!e 

the eupp~ et ~gem mo1"1ilet ~~l¥• / the la~~ la 

p,..erabl• t'IOl:I. thO ~ potl'lt or Tl#• tS.S • eon~ -~ 

lt. 6-!$blet• Md I• "'4\~ a~llaild b1 PUll?lng a stea4y •w.a ·ot . .. . . . -
tre.sh .•• -~ Into the tiioutab,ler~ ·'11ld wlflM!fa'ldng •tead.v ..... ot . - . . ' 

ennohecl .a ~113 ~i.w ._. / 

.o. 8--•1 •f ~. -. • ..- A$ the 4lt"-lon OO!ittmlelJ, 

.) ' the -~• in .~ 4!ttued 'rra.tton · o.ute14e the ocmtaber oollt.de 

1dtm one anotti~..-. Ghan~ aflteotton as they 4o ., until their •'1011_ f.t 

t.r.:atn mttJ101¥ ~1 48 a., ft"1.11t, t!JJmt l•·• '9n4enoy t'fif' aou ot -

the ennobqd pa to ttowr laaok tato. the .ori1*~1 !blll tend•V• 

...i17 '81-re.t to ... · ·~ 4ltt\ation"• tr •llowt,iid to ,_.11 • ..,.. 

pletely Tl.ts.tea _,. . ..-u~ 1 .~ the .-. tlowt.a.t; bl\ok u1U.te)¥ 

,_Ohu th• --·.-poai'blan u the dltf\Js!ng .-., ihft •t CllYeot le 

sero ~tlcm. /9a.ck 4ltf'ullon oan be eltnd.tatet.1 to a Jarrt;;e degl'eG by 

.--e1atlnt; the outaf.4e ot ~he box and. thveb7 ~ping &1&Y the mole. 

oulo• almut &4 fast •a ~· 4UtuGe•' !he higher the ~~the .-e 

ettectiw l• t..'1111 method.• Howevw" ibere !a a praot!oal llmlt to the 

vao'Utla 11"-i:oable, hlposed t.vy the cd.ae of pumn re<i~ and by the 

p(ltlel" deaaruted. ' !he1"9f'ol'9• 80200 baok cU!'t'ualan ooours 1n all ~.tems, 
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la a oontUr.Ut.1 Clow or diffused •wrial ~ the top or the plant. ;:,, 

and .. oountert fl.ow ot .reaid1al •i:oritil tolar4 tho ~ or the plant,...,. 

!bl d!t/med aatoria.1 'beeozloa t-ii:sher and richer in light ~ent M 
. . 

S.1: travek ~ .rnia lrta~e to •t&.ge, ·Ahd the na.Uual ~ctl.on b~ 

. oonws ·bee.vier •s 1t tlows dO'lfa.'lllQ.~. /fbe. t1ow ot ••rlt.le 4oao:rl,..i 

h tho roault ot pre~ ditt~~e •ci'Qaa 45.tturd.on ~en. 

Fod:Uoed 11$'-·u. ~' and U ~~ by ~t!.O 'WL\1~ hlba \ 

• ...,. "1l:Op" Ml "'bOtW or the .piant are 1*ed tot ocm'ftMtenoe oo;i,. 
. . . 

~ ha-n m rokt!on ·to •lela.~, atn® the .tQl'Oa ot. gtiaTlty l• ~ 

h'O'Olftd·· 

.. prl.t£~1 stam• • the ·-. ·~tSoms to tho 

ilfplea1 .ta~ ..;. the top. •tage, the bottom ftllge, -.ad ihe teed. •ta~ 

At the top '•fage , . -.11. po~ ·or ,ttia ~ea.~ u wt~ aa 

J pl'Oduct w1 th the Wlk ot.®1At.4 back u · ·p&J't flt the oJar£$· to the -. . 

••ge•' tn a. ~1•1 •tai;e: thie part or .tM ohU'~ tt the ,...u1akl 
....... ti-om the ·-~ a'boft • ./ t,tkmda• .... the ~ •tage • .-11 

,Ul)tmt.ot ~ ....W-1 • ._. b •!:tlidttkm •$-_. •• ud tbt ..._ ... 

•lrodatecl ba,Cllc to tht camo •~gt. / !he tucl ••- 4ltt'era bW the . 

~1-1 ••te u that a portlta or • ._,.&e: tt> tht• .-69 1a ttie· 

Mt oharge or- toed to .the •181*1. / !he teed #tage la lo•W ..-.... 

between the .top and bOttom •1-tiH,, a.nd it 41"14• the oaaoade Into t.o 

aoction&a· the uppe~ or tmrlc;hlng .-tlon, and 1be ~ _. •trip~!ng 

a. Caa~ Cbal-aot.rlatioa. 

(1) reod tio~h, - Obrloiw17, the 4o~c of·~ 
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all equ!pant baa been mde tca.r tighter than cuistomD.fl'Y tor ~us'trial 

"lntrtallationa, ana,. in addit!On, baa been blanbttod with dry -.1 ... >' I 

. w. , c.~!.'5-etp.inta• • !ho oxtruiely corro•1;w er.toot ot ve.rdm 

tw-.f luorlde has 1-4• n~lftary the · ~oond!tlonine*ot all sudaoecf · 

9h1ch ooae into oontaot with tho ;4"0oea• ga.a.. " ?ri~ to OP,91"1.tion, all 

act!n plant•~• &t'O ~ w tlu01"1no 11224$7 condltione le41ng 

to. the t~ts.on or protitotlw •urtaee ~u ... or li&'t:umted tluorid•· 

11.noo the haatluod.de k ..-0.ti-Yo only..,, a fluoriua&g •ff;eQt; tm.t 

u. lt gtwa \'qi '1~ 'lh1eh -~ the •loatule ot 1illll •W.tal 
. . ~ 

bef.ne· at•dr.ecl.• l't 1!d.ll 110t re.et wt.th •terlala ~ -.~iie4 14th 

fluorine• / By ~leo&g naterkls Which tom stab1~ fluorW.ta tt~,. tM. 
. ' 

- · ..._ttoa 'f&te_ et t.he ~wri&s liaa bemi Muoea tct• . .,,.,, iow · 

.i-..1 

~ C.1M3.l!!w!•1· .. $wtoeiat'ul conditloa.Sns. l'Uult!Ag l.n tbet 

. lotmatlon of an ~-. P!'!O't:Mtl• tluorlde tU.m, .. ,.qubtff ~t • 

...r.oe t4J 'b• tl~t.d lt.nt be.~ totupU~ o'-'n./ ~ 

....... oontamtna t:t® by ti.rel~ •t.t. ... 1.t.u "'° '?,...., ,....._ aon. 

._.t:icm. or ftlut!on, -4 w ~- p1llggtng. / ~-- lW 

bellrier' plugtng ••• t.n4 t• WG ~-- •tM -.. • ~t ot 

bl.mer· ..,._ta. ·i..w been ..-t hrth Sn Yo)mao I. Paa#aPh w •. '" In 
t . 

the ~itloatlon e.nd •ill~ ~ •~tned ·~ -t~i- all 

.Otal equipment Pri'ae• to ba ~ to the p,roeeq ~:;u• the oloefft 
( -

pra~l app.l'OUh .a -.dei "° •~Jal oondlti--. 1 claanlng p~a · 

_llLre 41-d •t ...,lete ~ o-r ctirt, ~e-, o:ddeo• ._l•~ t~, 

and other ~ natter. ' Sudl aw:ria1. ulde ·hora 1 ta tende:noy 

to oOlllfume ur6• Gan vori: J.oo.o end clos 'barrie,., w.lvu. IWd. tnatruMnta. 1 
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C(Ji·,_·r--~2rb .1~r_; 1 'RPJ SEeR~l' v~ .. ; ;w;'.,.r• :.i u .... LJ 
.. 

! ChrJ•l•i- Corporat.1en - tu'bular eonvert.•r• " 
,i illle-Chalaer.a llan\lt&atv.ring Ooll.PU1' - procoaa pwnpe / 

Lllkeu Steel Compt.1l7 - nickel -olad part.a ,, · 
Crane OOlllJ>QT - valve.I v 

fisher Oov•rnor . CoaP4hf - ya]. v•• / 
Republia 1low-Met1r 0ollp8.DT - ftl.vea / 
lbit•h•&d Ket.al J>Joc,duote Coap&D7' - tlat plate convert.ere 1 

A. o. Sait,b ~rporat.ion -. ooolel'.• ,,; 
hlion S7lphoJ' · Coepan7 - bell.owe / -- , . 

. 011!tol'4 KanUJ'aat.uriq CGllpU17 - . bello•• 1 

The Wil.llua Pn.U O.pany - Yal•• / - . . . '. . 
leatinghou• 11."'ric ind_ Kaputaet.ur~~-eompaJl7 - Id.at til\er• .. _ 
!be 1. J.. St.oke• lfacbJ.,ne Ooa~ - ftO\l'U.ll p~ / _ 
Pa\trereon-11117 corporation - oold \rape ' · 
Sobook-Gtiaer . Comp&aJ - •ld \rap• _,, . ... _ 
CoU llMt.rio Com"q - bell••• I 

The ha~•• Co~ - .-"f'acut& .~• / 
CU.pun Valn ·CMJ>anT - ftl.Te• / · . _ 

-, , "-" PNaott• · .c~ -, ~1'.t•nn\ial. pa-ea1w-e~ ~J'aUld\ten .1 

fallq · xroa Wol"ka C•J>U7 - paapa / · · 
fbl 1 llliot c.p."7 - ,.,. ' , I ' , '• • 0 > 0 

0
; ' 

The fat•n A11toaotJ.w lqd.pMn\ COllpaDT..:. aob!.le O.,FJ.6 1m1t•"" 

11 
_ ~ to~ Qorporat1~~ .,. tl0b11• c.,r16 ._,, / , .· -.. . .. .. . 

In th• 0&80 ot ••rtd.n' pipe a1sublle• aad ad.11"11aneo'8 ~ •• , J.t ..... 
1\ ••• toun.411e>n.o•~•t to oarq out ol,MnlQB •pent.lou at \ll• 

- 1-25 pl.ellt, 1it.1. 1
. Tbia oUcuut81l•• l.d \o t.l\e ~ ... alUl oout~oiioll 

ot the eond1\1md.na area (S.ot. ~t).' 

4.u 
~OROE'f _ 

.:,,, 
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SECTION 5 - CMilLl, SCALE TJ:;STHJG OF 1-'LANT DESIGJ'f 

c. 

" Introdution. - The early development. of the deoign o! the. 

gaseous di!!usion plant ~as done wider The M. \;'. Kellogg Company's C~.iP.D 

contract Ol!Usr-406. " With the 4lelect.ion of this com}'any by t.he W.nnhattan 

Dietriot, and the formation or The Kellex Corporation early in 1943, tho 

design and ene,'1.neering ot the production plant proceaded at an increased 

tempo • ./ At the same t~, e.x,perimentnl research and developnent on .tunda-

f'JtYe-
mental probloms ~'*6) centralized at Columbia University • . .,, F;xperimental pilot 

plants con.t.ructed end oper.ited tor the purpose 0£ studying o.nd solving 

problems involved in the K-25 :research program hnv@J been diaoussed in 

Section 7 of Volume 2. 1 Volwne 5 presents an account o! the experimental 
·~· 

opercition ot one o! the pl"ocoss buildings as a '154 stage pilot plant". J The 

prea~nt aection treats ot installatione operated for tha purpo9e of 

deterinini.ng ol" continaing various data utilized in K-25 equipment and 

prooess design • .; All installations described below were erected at the 

Test Floor,, a part of the Kellex Jersey Cit.7,Laboratory • ..; 

5-2. The Test. .Floor. 

a. Conetruotion o! Pilot Plant. - Contract OEMar-406 

provided tor tho. cloeisn ol a pilot plant, to test the separation ot 

uranium h&xa!luoride b7 gas diffusion methods. ; This contract • <l s 

aupple.m.anted to provide for the construction and operation ot the pilot 

plant." Work was started about 1July1942 on tbe buildings to house 

the pilot plant, the control laboratories, and the maintenance ta.oili

tias. ' These buildings ~ere erected within the yard o! ~he Jersey City 

plant of the M. W. Kellogg Campany. v 

b. ConvtJrsion to Test Floor. - Originally, a 15-etage 
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oascade pi1ot plant wa.a pl.am100. with its obje<ttive tlw p:z>ocurement ot 

'ballio ent;inoerinr, data fr'Ota lfhioh a production plant C)Ould be dGeirned1' f' 

JJowwl"', in rtew of the wgenC"J' ot th0 gaseous diftus1oo, p1"0gt'O.m. as a 
' . 

whola, a.nd tho nooe1JS1t,y tw obi.nininr~; qm.ntit!.os of ~56 . at tho 

earliest poealble ~omont, it ·-.s foreseen that th<' r~zs production pb\nt 

eul4 18-w to be deo!.gtlOCl,. and orders for certa!n· eqid.pnmt 'WOUU have 

t;o be placed; b$to:re l t wu·ld be . po&f!blc to ob•ln full and oompl•te 
-

mgineorl.n.t, Cabl h'om • pilot plant. /'!he pilot pi.tit 'lllfla a0oord1ngly 

converted to • test Qoor, 11h$l"o the cl•ai~"Jl ptin.oipt.s ot eel"tl\ln. 

.apectaU•od equipment foi* .the produot!on p1-n1! oould b$ p!'9W4 before 

tull eoalo ~~or th.ae ltens 'a8 'b•em• / 0n 11MN''1h1"3, the 

pilot plant p~ .. placed mtel" the ,tell.ex Col'JPC'ftt!.CU oontre.ot 

w-740~./ 

·•• 9,gei-e.tJ,on .~ !eat .. F!ootr .... Ocms!detable _p8U.mbiar,r 

.n ~ oon4ueted cm 'Vaf"ioua pl&OGfJ of equipment OO!'J.OUttent with the 

4-i~ ot ihe large plant. / !he ~l •tudlea on the ch-18'tr7 

A?ld phyale• of the p..,._, wre d.ao oontbmot. ,/ EJlp)aea --.o plAe«f. 

upcm •rl<n1'1 phUea Gr tb,e. a.porimGn.tal m;trlt, ae tllotated ~ pl"OCG:aa 

a:n4 •ohanio&l 011~;g req~ta. ,/\'be oldot ol>je-et1:w •a to 

get ttto kre,e plant !.nto Opeftltton at tho •I'll.at poaa!ble date• ' 

!h~, the a~l1ebml.tnt of =ore ltmltod ob3e<Jtiwa., •uch a11 

ocr~letlne the teat t"loor enJUM\de. ~~ g;!veu 10\Wr prlo:-itJ"• / 
I 

on aquipt<ent devel_opment for the tull-eoalo plant WIB.G auf*f"ieiently 

advanood to (tive a ree.aomblo probability ot eucoea:i t-0 the unde~ldng, 
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plans were le.id tor the erection of•a ten-stage casoad.e pilot plant. 1 It 

was coneidored advisable to have those manufacturer• providipg the principal 

equipment !or the large plant produce the units tor the teat iloor 

cascade. / Thi• led to some delay in deli veey becauae ot higher priorities 

generally giwn to orders !or the large plant • ./ 

b. Operation ot the Cascade. - In April 194,4, the 

oonatniotion and t.E;~atin.g ot the ten-stage cascade were oomplet.ed, and 

operat.1oria ••:r• atart.ed. / The equipment ot t.hie plant •aa sillilar in 

all important. i"eapect.• to that. beinaaanutaot.u:red tor the produotion 

plant, with t.he exoeption of the dittuera. ,,., The dittuaera did not 

contain barrier \ubee because material tor their conetl"\lction was 1till 

in t.he re•earob •tage and, t.beretore, waa not. available in time tor 

their aanutaoture. r Pertorat.ed tubes were •sed ~tead, eo that tlow 

aondi~iona could be reproduced, although no eeparat1on could be e!teated.? 

Ho•ever, pres.urea and t.emperaturee 11.aula~ed design conditions of the 

large plant, and now coilditiona were aiailar to, but. aligbt.17 lower 
. I 

than, those ot Section' et ~he large plant (Par. 7-8). Operation . 
o! tbe oaeoad• wa;a cont.inned through December 1944 • .f Some ditf'icult7 

wu encountered 111.t.h various mechanical teat.ur.a ot t.he plant, particu

larly pump •eale.~ Th• trequenoy ot aucb troubles was reduced.as oper

ating experience was s&ined, and S1110oth operation was achieved during 

the last £•• months ot operation • ./ A large number ot teohiiioal,men, lat.er 

aoncerned with the operation or the production plant, were trained &t. 

the teat tloor caeaade.· 

o. Results oi Cascade Operat.iona. - The oasc.ade per

formance waa equal to all expoctationa./ 0.tailod results of the t•st 



.. 
floot' c.e.aC(l.de l'JP·~, ticms are p:i.~sentad in o. aetties of ten technical 

repo~ (App •. FlO)./ Amnr, other thinr~. lt mi; d~treted for tiw 

ti.rat time that1 / 

1. Eq\l!pl!l$1t Cf tld.il type .Ntd •™ oou1d be as$hlbled sou 

to bit tnu.a.iiy · ~ tlr:.ht • . tmct ...aw fJO during 

~ operut!on. .,-
. . . *• EqU.lpaent ot th!• t:IP• -.nt es." ooula be ~ ..... u-

..,_b' olMm* auid ~ b$ lllfd.n:fld.-4 b ·fN.et· ~ tJ,on . 

. 4tn"lng ·~~-,,., 
. • 

·L !he ·~ urtaee1 of • Ci\nade flt thia •i•e t'$\ll4 be 

...au1 tluorlmlW• tlnlfer «m-1"~ ~tt.lcmtll tr.r 
\ . ~ 
I o!rouktlon or t1U«trl.nMt!tron;m. ~. 

· s. .Adeqiate o~'l ot· P~t. tfJ~~ tmd now- ooul.4 

be ~1th! With ~ w·~ts ~dlloped tor tM ]Arg:e 

pl&ut1 ·and •li _.,~ 'ffhloh OO'U1d be lnltt4ted b a 

--.4e fit ~- rumber or •taeaa ooold htt qtdokty ~.t. ,/ 
«• 0p._t;lon with ~ ~luorlcle ·-.a no n>H Wf'ioult 

tJan with ·tluJ· het't gUes, 1f' "~ ~®.ut!ona ·Wl'e 

~ . ./ 
1. I~ •sos oould be continually 'P\lt"ged. hom tl'~ ifYeteJn 

by OQld t8rnll or thtl llLUne t'undarneuU>.1 d\l$ign as planned 

fat' the ·~ pliant. / 

a. !he tluoroca.Pbon cooi.nt eiroulat1on ayatem could be 

assembled and .-L"'l'blined sutr1e16fltly olEIM ao tr.at after 



tho r1gld spao1tioat1one. tor chemioal inertness. r-

5~• ?~ ,Teat .!!!a• 

~ors tho put"po.#o Of testing a.tl Alli..Chd4111J$ p-.:->,. a Republio Flow 

~~ ~· J!Slgi.ot!.o clutch ~l.y oontrol .ftl.M• -.n.d a r~ 
' 

Co~ pneU?.atic buttort'l,- eonti"o1 yaJ.ve,. ,,..- Flow ?rQPe~«ts .f:O't! U1'tl:ltun 

heaf~ were desll'ed at w.r!o~, pr-e88Ul"e$ .00 •l•oittea./ ~ttan . . 

ef the unit •l.io PJ'O'rided ttata p_.tatrdng · to the pt'Ob1elz¥.f et -~ 

t.lgtitnea1i and. 1-.k teteatic:m. / ~ piping 4-l• 4nd weldt~ 

toelnlquec "'11'9• incU.oaW. / ftw · .~enoe tn g~ led to ~ 

..-tton .or•~ egtne.e~ ~t (Vol• 2).,.,,. 

b. .~s:P?1 , P!.2 te11t !!!£•, • It 1ll44 Or-lg!.na,.1]¥ ~~it 

) ttat any~~ puqt wuld btJ sut.tabk tor w6 or·ri~ 

ao:rdoe •sfteinr, iho t1Btt J'lf a *1ita'b1e inert oiLt / "-· a reeult ·or test. 

i&tte mi • moc!cel proc!g09d by the K!n..'ley lh~~ CompallY, in whi.Gb 

It,..~· 'tbat !:•15 ~~a& *Pe,clfioat1ona oould f.IDt be~~·~ 

tt.t ~ Plllli? •a not 58!.ly afapte.b.lG to ftldQlf11 for •CUl:ltl tig;tI-. •. 
' 

.... ot the lt~ pump S$ lid-bed to ~ ~ GeMeG• " 

. ._ S
1
to!:e• r9 feat !em·• • A ~ p~ ~oture4 

by the Stot.<:e& Me.nut"e.oirur'tng ~ p~nted a ~solution to the 

ptoblem. /tJpon ~osi~, tho improved. mdel -.s totnd •t$.G~t~~ tor 
-

tluoM.ns $ft'Vioe (Vol. 2. .Par• 5-9) / 

test1nr; a spociall¥ devel<>:""JCd va.euum pump mnuf"aotured by ·+be ~ 

Rusa f.twufaeturi.ng; C®Ii'.la..\'lY (Vol. 2, ''e.1"'. 5-8)/ Data obi;i'!.ined were 



e. . ~ at.chJne De.tense Ptzi;? t:est ,IA>Op. - A ~-,le · 

l"90iproaatin;:: p~ fat" une ip. 'the K'-25 purgo on.oQtida vaa built by the 

~ean l.il.oh!ne DG!fenae c~. rum ms otucltod in urmrl.um h~luortde 

servtoe e.t the 'fe£Jt Floor (Vol .. 2; rv. 5-Gb)."' Ditt1.oult1cao cmoounttlred,. 

partioularly 1li th ~ leakage and CICGOaa1w vibl'tl. tS.on, led to the 

dovelopment or a grreatly a:>tlU'f.ed and ~rowd. cle$lGJ., 1Uh1ob •s usod· .. . 
aa the hwllt for ~tl ty nuiutac~ ot ~tll"Z$ pum:)a by tm V&ll.ey 

Iron l'l.Ol"ks. 

s-a.,. Allla tnals1"s Puai!>. Seal '!\nJtlnt"• • A •.-!es of te~·to wen 

fU1 to~ tilo Ute &ud opera.ting ()bri.raciXtriatlcs ot a~ &1)d. 

41so seals (Vol• a •. Para• CM?). / tt •s eound ~t uie •1eew aeal ha4 

) a tend~y tlQ aelff U1e aha.ft a~ destroy itsel.£ at .~a cJt PUJlil 

lihutd~ / !hm; tn the •looS.tf ~ er loo.GOO R~!f!• ,,.a l~tlf>~ 

•• poor. I fh!& f'L'1dinf4 ~ther "1th tho ta.at ts:ia t tho elon'e H&1 

eould not take ~ Ml d!tteretial trom a~hei-ic to pl'OO$ts prea•W9• 

4laolosed t..tie muruitablltty or the sleeve e•t. / Dlao .-.1 tata. on the 

O"bher tant.t, 4~tra tad •14l'rior l'Ut~88 11.Dd abtltt,y to take tho rull 

p.resaure dltt•nn.t!e.l• and oonr~ the choice of tbs> diaq type aal 

s-e. eo1d Trap foe~· - !Wu ezperiimtmta1 c01d tra?•· bUilt 

nspeot!voly by the Sahool.._3ua'mer Conpan;y, O.:'.d Joaeph :r.opperm&n and sene. 

wel"e ·teated tor eapaoit;v, hee.t t;ft:l.."'l.Sf'er, and ca1•17•0'Ver• / ftw units wero 

atud!od under o. wide ranr;e or oondi't:l.01w in ordsr to coll.Got data wM.ch 



' ':. .r, ::. ~ • mss I iiilrl i~ r, • ,,.,. i e ' {~ D· ' C\.)A ~··~ g !.J ; t L t'=t A 

CO"f'ei" the 1-t tre.nafer- proporli<UI Of th~ UPe prooeas tlu!d end 

m:etaUio ~~on -~ls .or #Ui -table oorrvaion roai•fanoe• / 

) 

/ 
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') SECTION 6 - PLANT SITE · 

6-1. Site SeleCftion. - Immadiat.ely following the decieion tto 

build a gaaeoWI dif'tusion product.ion plant, con.eiderat.ion waa gi'fm'l to 

th• eelootion ot a .Ut.able eite. y Prior to the eeleati~n ot the actual 

eit., and be!ore accurate data were &Ta.Uable regaMina •pace requir.

aente tor t.he process equii:mant., the Kell• Corporation, in collabo- : . 

ration •it.h the Carbide and Carbon Ohemio~I Corporation1 (App. 123), 

which h•d been oelec;t.ed aa the operating cont.ract.or, began t.o tor.muh.te 

id..,, oonctrrd.ng the plant. anU&~t.,t 

a. toc.~tJ.on •ithift. Clint.on lyie••t Worka. - Pr:l.marJ 

ooneiderat.ion •• gi•c \o tb•. 1eleot.1on ot a lit-• 111.t.hU ~· CUn~on 

&lgineer Worke 11il1'&17 re1ervat.1on (o.s.w.), einoe tbil area latA &lread.r 

) been acquiNd (Book I, Vol. 10) tor other Manhattan Dist.riot. ac\i'liiiea.,.,, 

·' 

. . 
The first int.~l aite 1nepeat.1on tor \he l*l'PO•• ot looaUng the 

au•oua dittuioO plant wa• •4'.on 18lar1JU71943 b7 repreeentat1n• 

ot t.he Jlia\l'iot ~neer, Kellex, and Carl:d.4e (App. FZf) • .1 J. ••i"i .. ot 

rot.her -1napeotiots• wu •de bJ lella. pttr#OMel duritag nooeeding aont.ha. " 

In &ddit.ion, •ul"'ffJ'S ooriclu.oted. ~ Kell.ex d1oloaed two ot.b•r nl\4bl• 

looat.!onat A d~e on \he 11& lend ot \be Colmbia Ri•w in th• atate ot 

Wuhington with power a'r&ilabl.e troa th• Ora.rid Coul.41• Dea, and a •it.• 

in ~h• S&oramento llnr Valley in Oall.tornia &djac«lt. t.o t.he Sha.ta 

Riftr ProJeot../ Sm• alight. actrantage uot.ald have obtained an aooount. ot 

·t.h• lower natural huaidit.7 ot th••• areu, but beffue ot the aTailabllit..7 

and suitsbilit.7 of th• c.1.w. area, and t.he appreciable tiae delay whiob 

would haw been involved, it it had been decided to aoquirenadditional 

~ .1 land, th• Diatrict deoided that the K-25 plant would be located within 

6.1 . 

~llGRE! 
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the Clint.on Kngimter Works. ' The de.finite deo1e1on to loca~e the K-2.5 

plant. wit.bin t.h• C.E.lf. reunatton was aade by General Groves in April 

1943 (App. F28) • . The assembling · of .izit~teorological data and 1ntormat1on 

reg~rding 11<>ll ·.oondi t!ona, aburoe1 o! water su.ppJ.i, · and other tac.111 ti•• 

..... then begun. r' 

b. Ket.hod. ot Selogtizw SP;!aitio Site. - The taotors &!!eoting 

selection ot a su.itable aite tor the gasooue dit!ueion plant ld.thin C.E.W. 

bowidarl.ea are brietl.y •tated lMlowr / 

. {l) fopoc:rapbz. - A .tairi, l•v•l ·•it.e •a• desb .. d, ·ot 

eu!tici.nt ai•• t.o a.cooowodate the plant,. •1th pod drainase, and with 

good !oundat1on1. ' 

(2) sat•t-1 ta.t.ancea. - It wa1 de8Md ach'iaable~ and 

re~mmendad by !.UU.1 t.hat. a •atet7 diat-&no• ba proYided ot three 

odl•• with natural l'idp protec:tion, or tour Jllilee without 1"1~ pro

t.ecUon, from other plant• and pemaneatl.7 1et.tled aenter1 ot populat.1on~ 1 

Thi• recOlllllendation was .baaed upon eeourit.7 oonsideration• and upon the 

poa1ibllit7 ot bomins at.t.aoka~ 1 Further reuons to-,. eel.ttQt.1ag an 1101.a\ed 

dte •ere tbe rad1oacti <ff nature ot the process aaterial, and t.he ob"1.0W1 

haaard1 •saoo1ated with th• handling or the 1'orkinc eubst.ano•. ot atomic 

boaba. / 

(3) M•eeraion. - Bunching or et.night-li~ng ot 

plant.a wit.bin t.be Clinton ~glneer Works •• t.o be aYoiasd it possible, 

a• a 1a.tegual"d agairult poaeible enemy bombing aotion. 1 

(4) Other Conlidarations. - Rail ael"'Yioe, wat.er, and 

power taaili tie a were required. "" 

c. Original C~iae o! .Prooeaa Area Site. - Nineteen site1 



-) 

J 111th1n the Clint.on l!ligineer Works area. 11ere initially conlidered."' The 

application ot factors l; 2, and 3, above, to these narro:aed the number 

ot suit.able ei tes down to ti vo • ./ These were •tudied in detail,· and a 

site in the nlle7 due south ot McK.inne7 Ridge, near Wheat School wae 

t.ent.atinl;r aelect.od in .Febru&rJ 1943 {.App. Fll) • .1 At tbe time ot thia 

deei•ion, production plant deaign waa at • stage ~hiob indicated that 

all required power could be obtained trom the Tennessee. Valley Authorit.7. ,"" 

d. . Power Plant Sit'•· • . · Ae diea••••d 1n Seot.1on 12, su'bie- · 

quent eBt.iaa\•a of power raqtdrement• led to th• 6ec111on to aonet.ruot 

a 1teu.-eleatria Po•er gen•ratlng ~t \.<» . "~ . the ~ction plant. ~ ./ 

!'be aite tor \he po11v plant. wu •eleot.ed b7 Kellex td.\b Ute apJ>roT&l ot 

General Oroft1, on 3 Uq 1943. {App. r29)/:tb .was situat..d roughl7 .one 

mil• aoutJnittlt of the process area, and imecU&t~ly adJaoent. \c> the 

Ollnoh Ri ftr, on the ftsti•m ext.re~t7 ot a bend jut. abo'H ·its int.er-

seot.1.oa with Poplar CJ"8ek.1 Thi.a eit.e was ebO•tn because 1t p1"0Yided 

a aeana ot obt.atnSng cool oondenaer water fra11 th• 011.noh River, .~ ot 

discharging it into Poplar ONek, •here 1t would not. atteot. the temper:-. 

atureo! the water at tb• intake.1 lt alao bad .auitabla ~rrain teat,ures 

tor rail tac1litiea and ooal .torage.I 

•· Final Ohoioe ot Prooe•• Ana Site. - Attar th• eite 

!Qr the K-25 pl.ant. near Wheat School had bun •elect.ed, it wi.a deter.minecl 

that an estimated aavJ.ng ot OY•r one and one-halt ailllon dollar• oou.14 

be made it the min plant ••re aowd trom tbe llheat. School a1 te to a 

location cla.e Hat. W Mc~ey Ridge and near Poplar Cnelc • ./ Fvthermon, 

as aore definite knowledge beoaae ava.il.able ot the apace requirement• 

tor prooe .. equipment. hou.eina• and etructuree, detailed atudies diecloaed 

) that a eoaewbat larger aite than that. originall;y choeen would be de-

Lb 
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eirable • ./ The newly proposed locatio~ was also 1BOre accessible to rail-

: ; · •. . ,i; ! ... .· . • · • 

road eid1nge, and closer to the po~er plant Bite • ./ Conscquentl1, on 24 
I 

June 1943, the .new site was form.ally approved, after the concurrence 

ot the Kellex Corporation and the Carbide and Carbon Chemioal.1 Corpo

ration had been obtained./ I!. description ot the terrain and. a. diaousttion 

ot ·•it• preparation aot1dt.~ei a~· ·present~ in .YolW11.e 4. / Various mapt 
,· . ... 

· . ' .' 

and plot pl.ans <ttt.be K-25 area are. eht')wn in Appendix_ A ot Volwae l, and. 
. 1 .. • . • • • : · • • , . 

B ot·Volume 4. /Photographs a~ :•h~*1 1n Ap~ndix ! ot Tol~ _3, E Qf 

Volwne 4, an<l J> ot '\tC)lua• 5~:· . ~ · : .. :/{ '·.· 
6-2. Sect.ional Site. Deatm4tion_!.. .. - For r•terence ·and--acc~unuic 

parpoaea, \he K-25 plant aite h•• been l>n>k•~ doe in\o • aabe,. ot 

notional pal't•; ea.oh oont.aining ·a group ot buildings •h1oh serve re

lated tunet1ons, o~ ~hich are acces•or)" t.o one another./ .The numerlaal 

eection .d~aignation provides a. •1 tor nwabering ind1ddual buildings: 
\tuvi,h·ea(~~~.,.+ "au.,t-1 .. ed,! PQ""l-

t.he .t!:?•t di~" of a building nwnber !a identical w!t.h the .~~ ,dJ,g1.t 

ot the a•otion nua?>ar. v".':Tbue, building K-704 is loeat.ed. in Section 700. 

Section de11i6El&t.iona '" ahown in Table 1 • .1 This a,.at.em. ot .ident.iticatioa 
' 

1• .used throughout the .remainder o~ Book II.I 

.. 6.4 
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. 1 's.ECTIO!I! 7 - 1 'l<OCES.S D.ESIG!~ 

7-1. Introduction. lt i::> the:oreticully irr.possibl~ to produce 

e product of 100 per cent.. iaotopic concontrat.ion of ll-2J5~ by meurn of 

th~~ gaseou3 diffusion met.hod • .1 ln order- t.o accornpU~h the complete 

separation, an infinlt.e number of stages would be required, or the 

production rate Kould haYe to be lo~ercd to an iD-finitesimal ~alue.~ 

There vdll alMy!! be present ci.t least a. trace of U-238 in the product 

of any actual gaseous diffusion plant.~ Houever, this trace can be 

lo¥-ered, by su.ltable plant design and operation, to as low a value 

(above zero) as may be degired or required for an;r partieular purpo5e ••. 
• 

a •. _Original Desib!l· - Early in the investigation of the 

ultimate uses ot the end product of the plant, it appeared that a 

uranium Ccil'lpound in Mhich U-235 a.ccount.ed tor 90 per cent of the tot~l 

uraniun content wou),d be satisfactory. / The g'd.5 diff.usiori production 

plant, as conceived on 15 March 19431 and described in The Kellex 

Corporation~'• ,. Pirnt Progres~ Heport 11 (App. F2), w.as accdrdingly de~igr.ierl 

to produce l kilogram per day o! material.at 90 per aent concentration 

of _Urauium-235 (App. ·fl5).""/-. 
~---..;,..__··--- --~----....-J~ 

D£LETED 

b. Need tor further Investigation. 

were based upen preliminary de~ign data./ Although the general overall 

design o! the plant was in the blueprint atage, there rcnain.ed to be 

performed a considera1le amount o! inveBtigation and experimental work 

·catni1 o&D1r1At:fftrt 7.1 

.. ·.•,. 
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before the µlana could be translated into a working plant." As related 

in Volumes la~d 21 especially difficult problems ~~~eared in connection 

vvi th the corrosion 'o.f.' rnet..als and other plant materials by the uranium 

hexa!luoride process gas. ' fk,rrier dev,. lopment required the exploration 

of a number of materials and manutacturlng methods •. / Process design 

necessitated intensive research and development, especially tor those 

units required tor tho upper stagea or the plant handling mnterial 

higl~ly concentrated iii Uranium-2J5 • . /Plant design. was .turtber ccmpli

cated by the precautions necessary tor the protection o! personnel 

against the procees gaG itaelt, which is 611 extremely toxic chemical, 

and also, emits certain types o.t injurious radiations. v In addition, 

protection against poasible cha.in-reaction hazard, tho extent of •bich 

was uneertain, bad to be provided !or by appropriate equipment design. · 

7-2. Major Polhioy Decisions. - Delays encountered in t.be 

research and development •ork mentioned above materially a!'tected the 

decisions that had to be made relative t.o the sil!Se of the plant, and 

the order 1n which various atagee o! the plant were to be designed, 

developed, and conat.ructed • .; The progre:tso of design calculations 

involving cascade characteristics and number o! stage• necessary is 

diecuesed in the Kellex Completion Report, Section III, (l) B. Major 

deciaiona o! District policy a.re suwmarized below in chronoloi;ical 

order. 

a. Decision of l? AUP,Ust 1943. - By August 1943, a 

good many of the various detailed. equipment problems were partially or 

wholly solved. At thia time General Groves asked the Kellex Corpo- . 

ration to report on the probable cost and completion dates for 51 15, 

7.2 



,:36.6, and 90 per cent production p1~nts (App. 1''16). l3ased upon these 

data. the construction of a ,36.6 pl:'; r cent, production plant was author-

ized by the District fa.r.gineer on 18 Augu$t 1943 (App. FJ.3).' Des:i.,'?.11!·. 

engineering, and construction a.cti vity was nov1 limited to equipment 

required !or the 36.6 per cent plant. ' Dev~lopment work however, was 

continued on a_ small ~cale i'or the higher sections ot the . plant, in 

case construction of additional stages should later be authorized in 

order to produce a ~tigher concent·ration product. / The significance of 

the )6.6 per cent point/ is that ~t this point design calculations 

abowed that radical cha.nges would be necessary in various imp:>rtant 

features of process design.' At lower concentrations, tubular converter 

designs are JnOst etfoctive; 1n higher seotione, the ti.at plate type is 

preferable. / Similarly, in passing from plant sections handling .material 

o.f concentration lower than 36.6 per cent, to higher eectlons, the moat 
-practical stage pump desi.gn changes from a centri£uga.l type With rotating 

seals, to the gas bearing type (Vol. 2, Far. 5-J). /By concentrating on 

the lower oections ot the plant(up to the ;36.6 per cent point) it would 

be possible to avoid all ot the process and equipment designs peculiar 

to the upper sections, the lower plant prograJn could be carried on at 

an accelerated pace, and the first production of partially enriched Uf6 

could be rtw.lized .at a much earlier date.·/ Furthermore, euccess.t'ul 

design, oonstruetion, $nd operation o! the lower sections might very 

well provide a logical basis at a later date tor turning attention to 

the new problems i:wol ved in the e~d.ension of" t.he plant to higher 

concentrations. / 

b. Decis!o1..:,;_ £>f 16 Janua1:;y 1945. - On 16 January 191+5, 

7.3 



when 'ij1e firat cells of the plnnt '\.rere about to eoiw into operation 

(Vol. 5)1 Tll,t'l Kell.Gz Oorporation '\'".J.s n.uthori~d to prooaed. tvith the 

ou~~"nserine; a.ltd proot1Nl111wnt or critietil ~~terialo f)..00 eqid~::rt 

nlitOO:Jsru"'J W extend th~ p:hlnt £or produotion oi: r$..~rin.l At $6 pl't.W 

o~ minua 5 pe:r oont oonoentl-ation (App. F20)• 1 1h1s ~1.on was to 

be desif?."d e.s Seet'ion 61 a Jl'lfl'rision or the orlg!m.l~ pla.n.ned Sootions 

5 1\nd e of th~ 90 per cont p:bmt ,ln tru.-.t only one · trPe of' e..1ulpmnt 

wa.s to be uaccl in ~u ot the trJo typei'J ort~ml~ OQn't:omplatad• / 

C• Deal~ ~ Of 8 !111.l"Oh lM.6 • .;. tJUlf.a«.,..'1'. tho 
1t · ~~p ·pg h F • ~ .. 

latest a,•ilAhlo daia.1 am ih$ most ertoetiw am •~'W. •thod• ot 

doalgu -~tion. SGotiou 6: wia ohl.nged on 5 ~ ~5 °h'J ~ing 

the ~r ot. •in~ from 1008 to 1440 (APP• Fil). / 

a. Dooiaion or 16 -.rc;h 1945. "" On 16 ~ 1945, atte .. 

) tn~iw •tu.dy oft~ ~rtonai• ~ oe.peb1Utle~ or both the e:lootro

mgnetio plant Gnd tbe c.bri4~ ~Wll 41tfUBion. pla.n't, the ple.ns ro~ 

tt-.e C011$til-uet1on o.r Section $ ·of th~J ~ d!ttuaion plant ioo p~ 00 

P<W' .cent mt.'barial. we.re e.~onod .(App. m>. I' 

~. ~tion or K-2~ Pa.01113(• • On ;\l ~ 1945,. the 

District Engineer autbor1-ed an 6.ddition to the plant oo%1$18ting ot 

5'0 stages e.s a s1do f'eed, -..hioh ~tly incroo.t.teCl l'bl output o£ $6.6 

per oeut lSl.'b::trle.le 1'11& addition w.s known c.s iAhe K-21 plant (APP• FM). / , 

V..S. Phnt OaP!;oi$i;. 

a. pee1e careoity;. ... '1'1-w. t portion or t.11e gaseoua dif• 

t'uGion plRnt ol;"igiml.ly construo'OOd (l.o., tlle K-25 p~nt p!"QpOr, 

exoludi.ug K.i.e7) v.uc daoi~d 'bo pI::~ooae 960 ldlogt~'l1£ por dAy of m.i.'11"il..1 



S~ll a product oontAimJ i~o kilo~ or Ure.niuta•235 J!Otal or 22 per cant 

o.r tile U""230 initially presant iit tho feed" "1Jnder suoh e¢nd.it1ona. tho 

t"Osidt10 01· t*JUoto contains o.ppro~itiiiitel;r 0"6 por oent or the 236 

i~otopo~.,, 

b. F~11b;u~ . or ~¥t?IJ!l~ ... 1.hJN u OONJU~blo 
flmd.b1lity Qt opon.t.iOn tn.'lulront in tbs doaifr}l of tile '15.tfuelan plan~ 

'lbe _..pe.eity' or the plant "111 ."'"7 wtth the !aotoplo ~its.one ot 

~e ~od::U!)t and wnfite~ aM. with the quamtity ct )l.«mtluoriO. ~e•-4 

por ~· /!.be reln'. tioMhip 'bo~n WO ~'boP& Sp. OOOf'-• tot' 

pl.U'p(Jaes or U.l\lst.ratlon _, ~1- uoy ~ ott.a. ,,.With .~ teed re.tie 

...-bdng uxal~"'d _..t "3Q . kllG~ per· dai.v; b\lt -.J.th tho leotoplo 

4~t1on or. tho P~uct ~ to 10 p.r cent• ini.•1 d&Qto:t 

ca.3.0"".ile.t!ona ~Nd1oted a p_..,,duot 3tlt o~ 9~1 Jdl.o~ per 4Af .~ am.
.tluoride,. ettut•~t to J..t Id.lo•~ or urani.~5 .--.i. / sw~i,. 

na.tntain!tl.z b pr"4•t f#CmOOntn\.tior,1 e.t . to ~" cont• and .~sing 

th& ohargo rra.tG to 1430 kilo~ per da.y41 tha cle•it11 produot ."'-"'° sa 

lnc1"$e.~. to s.e kilor,ra.ma ot beaa:rluondo or i.s ld.logrrwns et~ 

ass mte.1 per dlt.y. 

'1-4. '!he Plp;nt ~spa&t (soo~~oP 80Q): 

•• Id.eai De#!ft• • ~ IOSt eftloient plant 1J:t aoCIOfDpl.Uh 

tllC d.lJtligi s~t1on, 1 .. e.,the plant ~ulrlnr, tho *et pow~r.1 a?ld the 

l•~st btu-rier au:ri'a~, .and h£'.'rlr\g i:he lorJoat inwutoey of iv=t"luoride, 

is ona 1n whicli there ~ no m1:d.ng or ·~ of uneqwl ooncontre.ttona. · 

!n sueh Cl: oar.eta.de, th~ light fraction fro::::. ol'l!:> stage an<l tho hea-VV 



ldontioal oonoenti~tions• / '!'o ec.tiu.~J tJ.1is condition in a plant of 

unif'ol"lll lxt.rrier quo.li~ re11u!raa e v.a.riotion t.n i'lmv il-0111 ititace to 

nta.g(t• i1 ln tho K-25 oosoada. thie v.iould sooan th~:i.t th& upf.10\v would ba.vo 

to decroc.se ft."Oln a w.lue tttlitf t1.r.iss t.t-ic prod.uotion rate at tho toed 

pg1nt, to A ~luo o.t tho topraost stci,g.-e eq.u-,:.l to tho produetion l'O.W•' 

(J.) var~~~o. ?tar ConU-01 vro,s,sure. .. Staga '1pt'low 

la directly pNp()r"tioml t:o ~·~ce cquiprrcnt as.mo e.nd to s~,ge oontrOl 

presaure. 1 A ltrdting plant whioh aould tunotion aG an ideal Ot.\scado 

ou>. 'bQ eono•lwd with oquiptlent ot unitot'lil ahe and w.r!able able0. 

~l P"aeure. " Tho Pta4tioa1 d!s.d~ge• or auoll a dos1;:n fiU'G1 

1. Pre1HJUf'Oa tnt.tSt be ~lled ow~ ti wt.de 1'1lngta• Jroa

tc-45 Operation th'Jl'U 'WQUld be Ci. IOJ,000 told pi"8$~ 

a. ft 0petatsd at ~tiw~ lQw' p~m1\U'.O. the .oqus.p. 

mnt at tin> .mde ot tlle Meoatle la ~oe~ly ,..,.f#i 
and t.henf'ofiO une«1nomloa1. ,. 

a. xt oporated at e~tl·.~ hi!ffel preasurea, oon

Wl"tor et:r!oJ.eroy· la adversely ..rteetea. "' 

(8) 'VU'Pt.~l~ ~nt Si•,•• A llOetmd q,>e ot 

id.al. oa.aG&de would lnwl• wu-labla equlpD)nt •tu And ~-.nt s'b:'i.ga 

control preo.sur.e. i1 Um largoct au~ suige would be at the teed po1nt, 

and eaoh euoooedin.t; •~ca. 1n either dil"ectton. would be sU.dltly 

h!om owr 22.000 oub1o feet per minuoo flt the teed point, ix> J.Qss than 

2;000 ou'bio foot per rrl.nute at thr1 top or the plnnt. All oth9l" 'lxl.aio 

stu.ce ele11f.lnt& would bc9 atnd proportiomtlly. Obvlously, csuoh an 

v.s 
.(~T1QRJ:S·r 
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b• p,<iUQ.l~G Ple.nte • A third !'undo.montal . ~ipe or pl.ant U 

a. oql:tl.t"e ce.oonde 1rl which the e>qttipJOOnt is e.11 o:r." id&llti~l 11ue and tht> 

uptla:m is tho ·ea.me for all Gfu.ges~' A pknt. of tli1s typt> requ1raa a. 

oonw:rt.&1· tube a.~ many til:tlGs that re(]itired to't' an !.dea1 eastwld.tiJ, bow

owr, and the tilW required for tbla plar1t to o~ to ~uil!.bt"!uro. 4uit1nr; 

the ~nod .attar ~ plAn:t ha.e 'befJn ettu-'9d ,but. ~f'ore pl'OduotS.on oe.n 

~ef.n,lt,t much ~tat' tllAUl foJ" e..n ideal ottsce.dt*,, The ~!pe.1 ad.• 

-.ntag,e of the •qw..l"e (Ml.SQade le etmplioity of deatcn aud .,.ration.~ 

•• 
comblning teatta-e3 er nQh ot t.he thrie tund~ntal dos!.P•" !he ·•~-40 

) ls cU:d.<led lnto rd.De IHtction.. y Eqnlpt'ltttt •i• atXl pti'OSB~ ~1 ~ 
· ~ ••ot!on to aeotton (~. M).v ~ •ct!onalblr.l.g 1tlo •qtd~nt,. 

it bas bf:lun poaslbb.:t to a.pp~ clo$ely tho mout •t'tloient ,Jant, UBI.Jag 

only tt~ •bes or. Mntri.tu~ •om;>rvs'°"'' and tom- ill~• or tllf't\!Oon." 

. !he K-25 oaaoncle 1s ~"d ~ph!Qall~t wUtt the i~eal cascade a.nd. tlie 

sqmre 0$J;load9 1n tt~ 81 11.l Which inb!Jl'nbi,~ flow ra.telJ f.\?'$ plotted 

horlzon't1>.lly1 ·and stage aerial nuta.'>Etra wr-t1~lly. v 'nt\$1 for th~ aotta.l 

rt-25 plnnt, NJprtJoant.ed by tt-ie blook d!a ~. each l"ectanr;l~ otam~ f(!)r 

a oasondo si:iot1on. with its laugth proportfo:ur~l to the intorstnge fl.ow 
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\ installed· stages. J All are arranged in a aingle eeriea, with 2622 above 
' . . . . . 

the teed point, and 270 below.' The K-27 plant contains an additional 

S40 ditiusion stages ot which the t~p 12 to .30 m.ny be uaed tor purging 

purposes. / Tne rem&irdng paragraphs o! thia section deal with the main 

oasoade and its •uxiliarieGJ . description ot th• K-27 p~ant 1e pre~onted 

1n Section 14. / 
.. 

e. TzP1Cal Four-St.age Cascade. • .. Fi£'P'• .3 presents an 

isomet?1,a drawing ebowing the batic ~lemea~• ot tour at.ages ot a dit- . 

tnsion cascade. / Fixing attention ·on anr one etage, the d1t1\teed aa• · 

leaving t-he •bell ot t.he di.tt'wser,_ ie picktd up and coaip;reased by on• . 

o! the t•o centioitugal co~preasore, the "A." ~p. Thia 9t,r-eaa join• 

the '1ndU.tueed traction from \he i .eeond higher ata.ge, and the 111.xtve 
. .. . .. . 

ie compressed further by the '~B" pw;.p ot the 1iace immediateq abo.f., 

) . wbere tha gas 1• •u-jected to an additional 1oparat.ion. The residual 
. ' . . . . 

at.ream .froa the et.age under. conaid.erution 1• t.htott.led b7 tlowing . ' , . ,'. . ' . 

"' . . 
through th• control yalve. The eipanded gae Join• t.h• dit'tuaed traction 

. . . 

.frOia the .eeoond et.age "low at the •uc~ion 'ot ~be RB" pUt.Ap ot t~~ •t.•g• - . . . 
. . 

immediately below. .At this at.age. ~be; aepa.rati~n · 11 acili .-epeat.ed. The 

diti'uaed tract.ion trom ·the 1tase '\>elow, and t.lle res1d~l .. fJ"act.1on tram 

the stage above, join at the suction ot the "B" pump ot the et.age 1n. 
. \ 

q\lestion to form tho charge :tor ihia atage• " The ·tl'w pattem for all 

normal stages ia the 1ame. v 

7-5. Stage Dea1gn. - The t.erm "atag•" ·is. applied to the iunda-

~tal operating unit within the K-25 pl.ant (Fig. 4, facing p. 7.9). 

a. Banc Elementll ·. 

(l) Di!tuser. The di!tueer (also known aa "gas 
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ol the next higher stage. /Process pump research, developmcm~, and 

design is covered in Volume 2, Section 5, and Volume .3, Paragraph 8-6. 

(4) Control Valve~ - The control valve (far. 8-12) 

11 ot the buttertlJ' type, eepecialJ.3 l\Oditied to suit. the needs ot the 
I 

K-2S planti. "' It accompliebes the regulation o! proceee atace presauree• " 

b. . Stage Instrument.ation. 

(1) ·Converter T!!p!raturc. - For measurement ot 

converter temperature• a thermo...elem.ent 1a aet in a well in the "B" . 
stream line l•&Ting the d~t!u•er. 

(2) Int.er...stap Flow. - Tho llo• rate ot put,iall7 

depleted process fluid leaving a converter is indicated by the position 

ot the stage control T&lv~. In moat ot ~he at.ages o.t the plallt, a 

'1811tur1 aethod. or meaau.rtns \he tlow rate is alao a:vaila.ble 1 baaed Uj)OA 

t.he ua8111".-ent ot impact. preseure at t.h• "A" pump diacbarp; and the 

dit'fer.nae 1n pressure 'bet.•een tbi• point. ~d the •A• 1?'111P suction .. 
I 

(J) St.age Pl-e1sure. - Presoure 1a iaeaaµred ud ~or:J.~ · 

t.rolled at a point 1{l ·\)'i• "B" . at.ream line ol'U'171n& pan1all.7 et.pletecl . 
· ~ i' ~ ~ ... . ~ . 

aa.t-erial troin ihe etage toward the •ct.ion ot the .'!B11 ~ ot t.he .•tage 

below. The 1eleot.ion ~t this point. tor the oont.rol valv• if ~•ed upon 

\he tact that- pre:scnire lo•" in this line 111 .Wla'YOidable, and no proc••• 

~ettioieneT ia caused b7 the introduction of a tlo• ros11t.ance at thi• 

point. Located anywhen olae in t.be s tap pipin& •1atu, it -.ould 

:reduce the prea1Ure ratio &Ol"OH the barriel" tor t.be eeme pwap oapacit7 

and brake horsepower, and thus reduce the enrichment per it.age tor 
.,, 

equipment or a given aise. For possible future use in pressure aeuure-

ment, blanked ott taps have also been provided at t.he "A" pump auction,, . 

7.10 
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7 7 I I 'RS ,...,., .... , , .. ~. . r . , . r, . • ;. .... J ., 
C .. ,.... . .· ;; "'ii ... 

' .. , .~ •• 1.1 .... ,,,.,. . .. . 

begf.nning with a n3tt {Pa.r, G~)• 'lbs speolt!o ~ tor'' each oaffce.de 

uotion is abown in Appendix Bl. The eeoond ~ 1• obta.1-d •b!plf by 

J:);Umbering the buildings oonooutiwly within eaoh eootion• 1'lU$1 ro~ 

example, W<l'l would be the pretb: tor aey- bu11dlng 111 Hotton ~· and 

M~ would rater to the ~ bta11dlng Sn tb.11 ~tf.cmt A 4-e!d.1 

tae"'1nolosv 1a aometSMN tat-4 to ln41oatie o•1U,. fhWJ Jr1iiloa-4:t5 Wu14 

fl'flt•r to ·the tlttb •11 tn the tourth bt•.lld~ ot tho 10! ·teotl.On 
I 

(neUon la)• ~ JlUllibll't.ng tho 1eotiona1 the om adj&Hnt to. and &bO•, 

the .teed pcJ!nt !.I S.ot!on 1. "- .hl&Mr •nrtcthlng ....,tiou an~ 

oonMoutt•11' ... t0Uon1 la• lb• -.. lb, •• n. ._. and •J>" dftl~ 

-.ts.oat lnd!.oaw·a 4lt~ ln oPtttating 490Qd!t1cm1. ·•1:heti ti-.n ot· 

equ!pt.ent 91*it 11hloh la tlit 41atbotlon 'be-.n ._uou 'ot 4Ut•fftt 

numbel'ih Stanlr:ig at the food point and pJI04iGotH.ng ~.i the 

) •wlpptng #Htslona ..,.. U\'llibe&iOcf · .1, .a. -3• ._ tov •iff• ot ~pmilat· . 

--4 b1 the main au.Ue ..- ~oe.137 ~ to the •eetion In Whleb 

1llef a1'9 lut&UM.. ._, tor --.1e, •lie a ~t b ..a. lu 

Metldl -a, la• and lb:-. Stgdft.oant 4-Mr!.ptlw t&ta to'I' ouflild# 

•••t!ona are prenntt4 In !fabh •• 

•• ~...,.Mt!.091 !Sui?'!n~ • -. •otlon -. ltl • 

•ov.r ot ....S.ble ~ P....,,• Pl'O'd•lon •a -4• ,_, rapl4 

laolAU= ot Portions or the plami •Ol'Wd by tndi'14w.1 ....... ot 

powe .. , while •lntalnlng atable opezia'blon In 'the N•t ot thtt .. oaa.. 
Ro pt0..S.aloa baa been ad• tor b:f-pi.11lng •ot1ona 'beeauae· ot t.be l&J*f!li 

lime nqu!nd,. am the UD!est.r&ble mixing. whioh would be ott.lleC11 et 

pi"oee•• atieew eontalnine wide~ differing conoentratton ot UJ'anlum-

216. 

__ .,,,...,.-"-
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(i) V&lWlo ~ lt>~J'&.ted "block w.l"feo" (PQi• S-11) 

are ln81alled on the four 1!neo eonneot!ng adjMent aeott~. i!lh 

tao!U:ta~a l'llpid taolat!on of •~tions at tl• rd ..,rgonoy., 

(!) Plow ·~!l¥o1 !iU.1~ • Flow la oonti-olled .. ~ 

all jt.tnotd.ons be'M9n aoot!ona •bo~ seotlon 1., 'l'ble pro?Mlts the 

po•atbilitw' or O'Vffi.¢itig the bottom •tage or the 1e~on oontalxdng 

paller equlpiDtmt.. 

(~) lrlWrHatiomtl Oel.Ja. • Sl.Jrl' Of.P&Cdty 11 

pnYlded by• •riot d.r'l.-.whloh tun at •rtabi. preaeut•• ·-11'oH"

P~• wh!Qh bloft&at tb$ oapa.ol ty ot tb.e 4J'Umf to tl.b8Qi'b ohan~a Ill 

SnWntoty. !h1e ~paent ta ~.a. tn ti. •tnw"8ttl<ma.1 .,u .. • at . 

tl\\t ~ ot .,, .Httto~ (rte• 7).. A ••ond W. ot tntei-eootlotal 

~ll- ta 1"atod at tho top or •aoh aeot1otlJ an!I. oont•dnit ~. nqcl# 

11Mu, va19H1 an4 oo~l• tn~ to pm-~ tho .rd.trOent --~~ ' 

6t i:he top of the, notion "41e~ lt le lto1Atlt4 ,,_the .. .a. (Fig• 8). 

lat'8l'B••tlona1 etU. (pha'tm ~ b~k "cilangl.• bl AppllJl!lS. !ll). oont-.ln 

no ~rto:tiJ. A 4«1al~ d.eaorl.ption ot 4ff1gn tLtM1 o~tton ot 

lntnloetttoml •1'•• h ••U~llle ltt Volume xttX ot 'the Kt1)c OfM'ra1W1g 

lll.nvaia. 

C. ~~*1 ~•,:ole .~•i• • Sedtton ~ tws "'" 
ori.gblaU~ prn14ed, oonmeting the top or eat.m Motton w11b tite bo~ 

.so that~ during •otlonal opettat.ton. n!tl"ogg;n ~tdcm, whioh 

- 1110Uld othem..e build up at t.'ie top of ~ Motion• oould be •qualt.aed. 
,, 
This -.il tlon.e beaause it -.a t*ou~t .... pi'OOf44 pumpe could not 

oporatie -.tutaaixlrily at hi€ti nttJooeen oonoentre.tiona. '!'he pumps -~ 

subcetq~ntly tou.nd iN!tabl3 !'01!' uao a~,'ansr nttrogen oonoentt'9:twn,. 1be 
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aectional recycle lines have therefore been ~moved • . 
7-9. Feed Puritieation ~ystezn (Section 100) •. 

a. Pu.rJ?2Ae. - It was originally eon1idel"f:d that !cr~d 

stock tor the K-25 plant 11ould have to contorm to the aaxhmm impurity 

epeo1f1eations summarised in the second ~olumn ot the tactllation shown 

below. The tirat oolumn ewam.ariaes the t.eobnioal grade epecitioations, 
"'!'"~ 

· the highest degree ·of purity •hioh it wae t.hou&ht reasonable to expeot. 

ot induet.rial li.anutaaturera of UF61 

Teabniaal 
Grade UF6 

I 

Hl 0.03 wt. par aent 0.003 w.t. per ~en~ 

Uol'6 
Nen•Volatile lla\ter. 

Fluorocarbons (aa 071
14

) 

Q.01 0.001 . 

0 .. 2 0 .• 02 

0.1 0.03 . 

A teed purification plant was \here.tere oonstrun•d 11.t the site in order 

t.o prorid.• tacilU.ie1 ~or nfird.ng the t.ec!mioal material to the 

' 
b. Op£atins statu1. - Befol"• t.he etart-u,p ot operatione , · 

in Section 100, it became apparent. that. th• teed pur1.tioat1on plant 

would not. normall7 be required. Experience in U1• production ot technical 

grade UF 6 •howed t.ha.t the aanutacturer oould aeet. more rigorou1 speci

ticationa than originally &l8Wlled. Furthermore, it was tound t,bat. 

cascade .teed aa.terial epecitieat,ions oould be 10.111ewhat. relaxed. Speci-

!iaationa tor technical-grade UF6 •~, aooo~dingly, changed to the 

values tabulated below. Material o! t.hie degree ot purit7 wae then 

accept.able as oascad.e teed without retitling at. the site 1 
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100" 

TOWEP..· 
~~ e_~10~ · .. . 

Y!'.NT 

DI . 

.. . ·· · ·-· -30 S · 

1000 STD. CF/DAY 
DP.YAI~ 

P.G.-
_INDICATOPI 

F-110~ 

DESIGN DUTY 
10,000 BTU/H"', rot• 

o~r;"r.o. x It ~o .. . 

POTASH 
J-I04A~e> su.P..GE TANr\ 
8,'Z.SO*/H fill. . t5'0GAL. CAPACITY 

.POTASH 

SUP.GE. TAN t'\ 

F·llbA 

ACTIVAT; 
CA~e>OI'\ 

ABSOf\6f 

TO 
WASTE. 

HOTS P.G P,, 1.1 ...__ __ .....,.. ___ __,~ 
ISG.P.M. 

DISPO~AL. 

OUM PING 
O~UM 
~-IOIA 

REPRODUCED IN PART 
FROM 0Vl(G.4'ZO·GP. 
OATED ll·?.0·4S. 

HE-AVY 
WASTE. 
0 PiU tv1 

WATEJll. 

TECH. GP\AOe. 
FEE..O OP..UM 

f~ IOI 
4 ~-o• l.[).;i O ~ O" 

DlllY 74 . 

C-104 

NORMAL 
147#/HR.. 
CESl<ltJ 
7~00~TU/H , 
184~/M"· 
~SZMW 
'2.17° 

FEED VAPI 

'z.!.O"r. 0 . 

NOTES: FLOW QUANTITI E.S ARE ' 
I - NORMAL OPERATION &ASE 
'2.-DESIGN flATf! FOR PURIF 
3·0ESIGN RATE FOR FEED 

( lN ORDER TO PERMlT 
HEAT EXCHANGl!R5 ARE~ 

Me.AT LOAD RESULTING 



AY 

---~· ...,_ 

DP..Y 74 
·30 5 .TD . CF/DAY NORMAL. S':}11F/HR 

DESIGN 7401':/HR 
'2.~0 M.W. 

3.'2. M. P.H . 
NORMAL 0 .44°*/H R~ 
OE SIGN 0.55 •!HP.. 

90 M . W. 
::>, 00'-2.. M.P.H 

C.ALC. 'Z ~. 5GO e>TU/ Hr>-, 
DESIGN 51,000BTU / HP-. . 

C · IOI 

STP..I PPI NG 

iOW E 11\ 

160° 

Z.. 7, IOO""/ HP... 
HOT 5 P. <3 P,, 1.74 
1680 G . P.H -

F-llOB_ 

rT1 
~E FLUX DP..UM CALC 15.400 BTU/.if'-. 

"F O DESlGN 3 0.000BTU HP. 

E-112 
P.E.LIE~ VALVE 

F·IIOA SUF'.Gi£ DRUM 
e·-0"1.o . ._ z-z'-o" 

ACTIVATED 
CAP-le>O N 

AB SO I) BE !Li 

NORMAL 
aa.s•tH 
OE.SIGN . 
110.51t:/HR 

HOT SP.GR.3. 
'3.<01 G.P. H. 

F?..OM 
F\E\..1?:.F 
VALVE. 
sys. 

" -1 2. 

1~2"1.D,><S~o· 
NORMAL 

NORMAL 590'11=/HR. 352..#:/HR. 
DESIGN 73~•/HR. DESIGN 
HOT SP.GR.. '3."2.G 44011'/ HR. 

'2.7.'Z. G.P. H . 35'2. M.w. 
l.'2.5 M.P.H. 

STP..IPPING 

TOWEPi 
E-101 

'20~0 

NORMAL 881'/H~. 
DESIGN 11 o-t;.; HR.. 
HOT SP.GR. 3.42 

NORMAL 
2<05-*/H R. 
OESIG~ 
330#/ HR. 

HOT SP.GR. 3.<08 
lt.OG.P. H. 

NORMAL 
es:t1=1 HR. 
DESIGN 
110:#°/HR.. 

HOTS P. G FV3.I08 
3.G5G.P.H. 

r 

'3. BG G. P.H. 
CALC. ~5. 810 BTU/HP.,. 

F·IO~e DESIGN 31 000 ~TU/HP.. . 

CALC. 14,eoo e:>TU/ H ~. 
DE:SIGN 31,oooeTU/H~. 

...-~__... So~ GA. 
r&121'7 6 

=EEO VAPOPllZEP-!S 
'2.~0"l . D . ,.4~o· 

IE.SARE .SHOWN FOR.: 

ll'JTE.P-IMITTENT 
~GAL/ MONTH 

TION BASED ON FEED RATE TO THE. MAIN PLANT OF '2.,108#/ DA'(. 
=oR. PURIFICATION. EQUIPMENT '2.5°/o ABOVE NOR.MAL. 
=oR FEED VAPORIZE.RS BASED ON FEED RATE. OFl5',00Q11=/oAY 
PE RM IT FI LL I N G E. Ni I RE CA 5 CADE I N 4 0 H R. 5. 
~R' ARE ALL DESIGNED FOR APPROXIMATELY TWICE. THE. 
:suLTING FP..OM DESIGN RATes OF FLOW· 

TO & 
C· I 

1 4.100~/ 
HOT SP.G 
';?)70 G . P. 

f 



C n ... i ~"J z; !l! JTL\l?ili> a . 

TO&., FfllOM 
C·I04 

VENT 

OP.Y AIP.. 

t 4-.'100 .... /tt Pi. 
HOT SP.GP... t.74 
'?; 7 0 G . P. H . 

C.L.LC.44,~IOO P,iU/HP\. 
DESIGN ee.~oo !HU/Hl'I,.. . .....__ 

COOLANT 
SUP\GE 

D~UM 

F'· IO(Q 

C-103 
41,zoo:lt/HP.. 

'----"' t-tOT Sf'. GP... I. 74 
J-102 Z850 G.P.H. 

PUP..IFIE.D FEED 
NOP.. MAL 
BS•/ H ..... 

35'2 M.W. 
O."l.5 M.P.H. P,EP\UN TOWEPl 

Pl E F' LU.)( DP. U t--1 
f-!Q?i 

0 1-10"1.-:;~-; '2.'-o" 

P.UN DOWN OPIUMS 
F-104 A, e>, C. 0 
·z:.0"1.0.x~~o" 

l 
J-IO'ZA 

TO 

DESIGN 
GZS •/HP... 
:;5'Z. M.W. 
1.78 M.P.H. 

FEED DIFFUSEP.. 

FILTEP-15 L-101 t, L-IOIA 
BUILDIN~ K-309-·I 

PUPilFIE 0 
FEED 

IG5° 1co5• VAPOPllZEP\S 
F·IOSA ~ !i 
4~0" 1.0. x 1 o~o· 

::3 '--_. c ::3 .__--' c 

NOP.MAL. VAPOll\IZ.ING 
o·UTY: 3&00 P,TU/1-1,.,, 
DESIGN VAPO,..IZING 
DUTY :'Z.C.,wOO&TU/H P,. 

TlTLE- PROCESS FLOW SHE:ET 
FEED PREPARATION UNfT 

THE. KELLEX COPiP. 

C-107 !i 
NOPIMAL VAPOP.lZ.tNG 
OUT'f: !600 bTU/HPa. 
DfSIG"' VAPOPilZING 
DUTY .. 'l~.(900 6TU/H Pi. 

FIG. 9 
SCALE.~D"TE: 1~,._P __ _ 

o"' NL 0 r"' .:....F..11:D:__ __ _ 

cl'>o. ___ No. '2. 0 'l 0. D. 

( 



aoher·~\ tic t'l<m cJ:.c.r-'c contn5.nin:~: clr;-iif'ioo.n1; do:iic;n do.ta f'or tho f\1oc1 

with elaotrlonl jc.okot heaters. 'lWo VU?Orizere (0.1"0 eloctrioo.ll:l 

co11donsu:,10 ca.9c1c are wnwd to e.ot1w.toc1 carbon u.haorbers, a?Y.1 thenoo 

to the h~'tlrolysi::i to-• .,dre Coooenaoc Hqui( proooas nnterio.1 i'or the 

opora.tes esoertially at Ei totti.l roi'lt~ ro.tio. '1"110 00..oo cf' fu(:> tower 

volt.tile lrt>m-1t1eo e.19e1 rar:~wd :L"'ltcr:::..i.t.tontly tJ:,r d.""awinG of!' re-r-..m 

supply tho proooss oosoad"• The coolin:- s~""Ste:: fo1• the oondanaortJ 

Spooial Conn:lclort.\t!ons. 

·,~ . I 
; ·. 'I··: 



:f.'or ; .,., ~ .. ,1~~-1 "" r-1·1 ' in t 'no 1~ 1.,1'' 11 ,..i...,+.,. "'.'l._L,. t'""· cc',r1·0~~-"0!1 :.', ..,..·.·Jler•" ~.,""" ....... " -· ~ ..... I ~ .... 6 ... .• .. ':), ,_ ... , ,1 ·~ (,I; ~ vv • ...... I - • • ,. ..., ""' ""' .. " 

z;urif'ioo.tfon pknt dcsi r:n is d.i.:Jcuoood i n th•) lf.nllax Completi?n Rorort, 

Section III, (1) c, u:1c e. f'!.~11 <lecoriptivn. of' the i':!nnl d~Gi,c;n fo 

preso:ited 1n Voltlr'.Y-) VII o.f' tho I-:01187. OpGra.ting ?.'12.rti.xJ..loe 

point in thv OO..:Jca.de tendcs to Get up f! trc\in o!' pres1nu-e wo.voa or CU:\ "CU 

dosi[710d to a:moct.n out fluotuaticns in proooao otroru:; fl<m ?'!\to ane 

waa to l"r:i. 'tE-J v1t1c CJ 3tnblishctl at rm pou.."lds p(:.11" hour wi ti ·~ t:. 1:~~.rr.11!1 dosir;n 

.: . : 
:-· 
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piped h'om th$ S$qtton 600 msto eyste1Il to ohlorino-type cyltntlers tdth 

a oapac1t'rJ ot. 6000 poll!ll1$ or w6 eaoh. sutria1ent oyl!tlder :storage 

•?&Oity' waa provided tor holcU.ne 'the anti4ipa.te4 qtant1t1es of waste 

np90wd. pi-lor to Mf plAnt openit1QD.. 

a,. 

bott:oa ot ifi4I eaaQILCl9,. When pi.uuro ••• ~ ln the •Bo&f•,. ae a 

ruult or a cl .. ~ th proaea• con6lid.GM at "oma pout. abliona~ 

h!~ or l<m ti. oaOurl from. tho bottom stage ot ~ oa10fl\do to tbt 

naenolr ..,_re the pfts&W't ••• a;e ·~ '1ht tin ot •wnal 
t.cl 'bl.ok 'be>~~ 1tia~ t'IO'm. tbs ~ir lJ Mid OOJUftant --4. 

J.~lit of the 'Wl.111Dg «ownflow' tQ ~e '918.-Wb'a ~ tttt~t U _. 

~ 1,taMUAt!tm., aa! abhrpt1on Qt t'luo•tto-.., 

4• pe~ • A •oheatt.o t1ow dta.~ le ·thelm ta 

) ''"'" 10. n. ,... _... c<m11at1. •lMntkll\Y or a ~·• ot pt11p11 

(4ttP• BS). a._., tlNa.. e.iid i2ul Moe"*17 a.p~. to-, oontl-01 

or ri., .-.. uon. ~gtng. e~t1Q.n ~ .OOJ.lnt,. .·••• 'JM ••<ht 
.,..., t1"4l1•• a u.r1 ~. a 1t.<J.U1d nr0 ~,,._.., and ~ 

Met...,. ltma and ..i-. te7' tf.111.pg 'th• 8blpptn.!; ~- AU ~p. 

.-nt le ~i.te:l1' •1*"4~ Comwotlon to th• -1.n -~ 1• DOaalJt 

-4• ilhl'oup t.n1an~:aa1 •11 W11-1.1 (App. 81)• A -owie~ 

deamp~lon -.y be toun4 ln Volusaa XXI '1P the KeU. ()per& ting lkmall. 

1·11. Pur(!M !l!,!!!! (8•~!.on I!!~•. 

e.. !!!'i?~!. • It ia tl}{t tunctt.on or the puztg!.11g syf!St:em 

tor~·• oanttnuoua~ tJ'fm the process ·~the w.r1cru1 ccnmdm.ttng 

:&aeos ('*light dilUf!.ntlt'*) 1dl1oh tlnd tbeil' my 1nt.e the proO'bas syat.m 

p~ily tl'Qm th9 £ollowi1.1r; souroo1c 



i. Ain'bunt a'filnoe.phen aUl'TQ\mdt.ng process 4quiprnent 18 

l!alntalned at a pre.ensure •llghtlq abc)vo ~t.J:!ilo 

piteaturo (IV. 1<>-4) • ~aa pl"$ss\U*e lo belc1rt 

atimapi.i-t.o. h ps-es8!10e ot &U'JY ~11 txte~l leak 

1n the -.t prooesa ayetem will roault S.n tnleekag9 ot 

au tnt-o the ~·s ·~ Ekbotate i>n•utlona 

taken haw insntmlffd tht• •ouroe or t..nlecamgo, tm-t the 

~ •U. and eompl.e:d:~" ot the plarrt Pl"9Wnts 

i"'tltri aw~ or a •re.tn -.\Jilt or ,..-.t!Ollp 
a. Jlttto•n -.. .. • •1• ·tm4 pump -.~11 ,...". mw 

h pro••• .~, mt rt•Wua1 mW.gen in •• _. beltsg 

plaeM on•~ l!lf.xe• 'With h p~o •ttn..i. 

8. S.U ~ of "8Utill t~ ...,in, k) pr-ooetl 

) ~pm11t . .,_.. oomi:Uonlug • 

._ t~gen tl.,rid• ruulta bom the ~tton o£ p)'O.-u 
911 'With N\V' aobtur• whioh ~ pezwttate into the plwooeu 
IJyl ... 

"• OliJ!!l~ • . ..._~tie oaaoad.oe euro -p~, -e 
'ldth a oa.pe.oity ot 8000 ataaiard oubk tuft of ld.trio~n piW IAt•· !he 

itWS- qat:eut ·-.a deaig'Qlf4 • ~- a purp4 4i1U9l:lt oontllt..lnlng 1-a 

than o.t>CJ2 ml pel' oent w6• !hi# would oo~ w a io.e ot not 

..,,.. than 0.0032 poun48 pet" day ot UF8 at the tlMl!lll. P'WEJ' rate of 17'0 

atandari oub!cs f-Mt per day~ !hla na'btl"ial ms not ~1J.v to be 

"Joat'*, 11.zlpe tt. tt:dt gues "" ti.st to be pas.-d thPO.ugh oarbotl 1:1'aPI 

to ntatn the we• 
o. De•te Prinot2ies. - TM opel'attng pnms1ple ta the 

C :.' .....,· I"" •. ":" ~-.•·· 1 "' .--......,, , " ~-·:• r•1 ~ r · -1 Ii ~ R. , ~~-,. ,.-
. · . I '• ' ' . '~ <• . L ,. """· " 2 t .. . " t ib 



) 

·) put'gfi eectlon u the ome am th~u~out the prooeea Ol\.Goade a ge.seoua 

dltt'u1on. '1'ht t~ but.a el.mttsiita ~ tho purge ata&N a.:te ,tho .... 

m ~1ncipl•1 &8 tor the process 1Ui.gea, but the d•a1gn 1• 41tta:re11t 
• 

in ilhe tollofd.ng ft~ota· 

(1) nut1.11Mr• • Ea.oh purge ditt'uffz- Ot>ntalnl 100 

•quan .tw'b or burier ... ~ in the aha.pt Of nat plml11-1 

plate•• !!dA s.. }>#lorab>.. to tuww oonetruatlou. lwo&US• "~the 

•ll t.nt.r uw, t>vge O&Soad• ooi.?Nrber ddlflft 1• .U,•ows•od m 
Paragr11p11 ·M,i 

(I) C.1#• • 9't .olen ·.re Nt.ier-lor to h 

"'1Wr'tltd ....... tbQ;· lm;ctgtwt.l with ~ tf)J! ~ .... ot ~---. 

(a) .la• • e. P111'P p_,. .,... oi- th• Ndp.-ttng 

...,.. qd .,.. 'bf1~1H. ~,,. •lt .... Pt.SIP l• • ., Pill' 
.. 

•te.P• "21"8' ~ ft.Mare.h NSd d9'•1gn la «~8". bl .Paralll'l'Ph ..,_.t. · 
and 'Volumt a. P.arllgn.ph w. 

... --~pf4~ . - fhe purge --4• 11 hoQffd Ui hotloJi ii:i'iiWn . 

iU, 11hioh. oontal• ~ \utlClbgl. (App .• Bllt ·laoh but.King ..... 

ti Gillb. Baab eeU ~ t.o tilant•• h 8 atage• ot •oh · 

bu.\~ ton a ~- ..,cad•• ,_., or tbs 411.-t nli:t'ol'# and •lit 

•ni>ul tht pl"OOM• qatiea at the ~ piU't or the •tn _._. 'lliheWJ 

"ut~t •1 .. s •N kl'P• · In o:rde w pi'OT.lde • ··ll'IMiUUS rQ¥' remo~ 

U~t g&a•• hom. tho Pl"OOt!ISll ftream Won they naoh the top ••otlon 

~. tile ou4&da wbtlN •qui~t 1a ea111 ~ purge bu11dbg oe.n be un4 

tor pUrg!ng the ain Pl"00.8•• •treatn a1i an ~late point• A Heoad 

bu1ld1ng S.a Uffd f'or p\U"ging th• top of tho plant. and a thh'd 1' bold 

in •inn4•br• . Process gaa JrAy" bo sent trom aey one ot ~ top tbrM 



. . 
Altomattw p\W'ge ~ oona1a.m are &tacrlbead tn the Ke11-

Comp1-Uon !tepC>t't, 8eOti9ll ll:I1t (l) C., A ooq>lete deaorlpt1c>n of pgrp 

oasoad• d•s!gn •nd optJ"atlon _, be tound in Volume XXVIII ot tho Balla 

Opeta:t!ng lluluaS.. 

f•ll• ~--· · ~· ~ !D"2B. ... 
-. .~•: • Deetoi or tJl9 proona •• ~ flY'I'* 

to't' ••O'tlcm IOOt th• JZ&ln . .-oe.4•; -... ~ &t proft.cllr1g a -.ms t0r1 

•---tlng -1 .t1uahS.ng p,._.• po ~ ~at 'fn 1-·~ tori· 

111Unt19-., Md ~ NO«ne~ thta -~, ·~ lt ~ltv't 

and. rafnlmins lt tc> the \tfi•aadt!t~ It •• aleo pJa.Q:w4 that p~• ... 

,. • ...,.,. t.ot1ltle• ehou14 be abt. '9 ~ as al~w ~- ta• 

elUtle• In ifle ••nt .r an _..&'mo.Y f.n 'tdttoh th• h~on .112 ~t 

.. ) purge C\llL&toadeS ld.gbt be-. ~l.y ua&W.11-bJe, A8 dtttoribed tli 

Volurmt s., b;ll'tt'84 .thods of eperatlC>D haw bMn ~bd out,e1lm!nl\id.ug 
. . . . . " 

,._ use .or thf ~"• ge.a ,.oowq .S1'tam .~t b tpeolal o.lt1t~ 

.~ .. 
h. . ~l!f\!ft • origlm.1 c!eal~ 911\JoulaU.S WN m.&d 

era tM· ~tion ot a ...... uu6 putial pnaaure CJ~ ~ .,-.,,_ 

phone tn equlpmtnt about to be opened to:- tepo.ir, Jt as Clea!H4 to_. 
po••lble the NJX>•1 of' UFe tr'Ol4 a oe11. and its Ntutn to pl"OffH 

equlpmnt. within ti w hov•• the tigure or thll'"ty hounl •• oonal4el"f!t4 

a l'e&Somble ti.mo ~ reoowry ot 1lP 6 tJllOm a btd.ldlns in ... or ~ 
larner eeotionl• and. •btV boura reoowey time tori tho ~nttre plAtd 

we ooMt.4ered •t!ataotol"y. Plams wel"O -.de tor taotlf.t!ea whioh 

would permit ""'"9J"Y ot •1Je~la1 ti-Om iavo oo.119 ot a buU41ng 8i1Au1-



NOTES: 
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A-HEAVY LINE SHOWS FLOW WHILE COLD 
TRAP A IS CONDENSING AND COLD 
TAAP 6 15 BEING l-IEATEO. 

B- COLO TRAP REL\E.F SYSTEMS 

.. 

IN SECTIONS -a T~RU 2b ONLY; 
BY-PASSES CARBON TRAP 
IN SECTION 2b ONLY 

-·., 
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taneouelJ'. APwdDg that an awrage ot '2.f. oella would haw ilo 1-

eerdoed daily by prooua c-. noorvy eqmia-t, a rate ot loa ot 

me per oeat or ~1ohld light 0C111pmen't prodwsect )Jy ~ plant per 

day wu oondd•nd. 1>9ndulbl• In l"ttooney opera'dona. 

o. ~dp Prtno1p!!!=. - Paokec1 ool.a ab...,W. '°""" 
.,....._ wn ••.S.dn'e4, but .. ,. 4110d4d ~eoaWMt ot the oe111plm• 

.tnwlv.t 'both in ··qm.~t &11tgn em4 !n operailbg prondur••• ._ 
•0014 iarq" Mtihoil, ehOllD fanead. inYOlW• tbl ...._ti.OD Of 9Cfd.Jt

_, by a pa., whloh dlt0haJ'g•• to a rttrigeraW ,_.,,.. ••~ ...,_._ 

ti. UlPa i.a ...-4 to aoli.4lty. 

d. P''°"'~ • 4 IOhr1Uo t1• u.- et • tnlo-1 

JrGOe• ca• reocnery .,.._ l• acne In rtguN 11, .m a photogrQh •t 

) a 0014 trap raca Sn ~ JM. the ._uua puap u 1ooa1*1 ah9ad ot 

tM 'bnp l.nnla4 of atialr s~. altbaigh th9 latter .,.- would baw 

aft148d b ••••l ty ot dine loping a 11P9Gi.ai pulll1l aapable ot hanciU.ag 

ur1• tt.. aliKmlaw .,..._ woulcl haw ~e4 a mob 1__. -., ' ... ,.. 

.-.... an4 plplag 11114 trap.,.., •• WGG14 ... had to bl Sr!onued '° 
ld.Dillll• pre•anrre dl'ap. rvtballlON• tb9 nmlt.nt 1~ beat..._.,_ 
eo.ttlo1enta would haw required gnat.er eooUng area. Id.cl*"_._, 

wlghta, u4 Adciitlo.nal rehtigeratlon oapml•• All oella 8ID4 prooe .. 

Unee Sn ti. -.1n ouoade Whiah om be iaolated ..... equipped wl:tih 

naouatt.on and Di tropn purging· ocameotian•• Suh btd.Jd!ng waa pro

dded w1 th a reooney rooa oontataSng two oold trap1. 1'wo prooes1 

gu T&CN\8 pump• wre tumilhed in the oold trap rooa ot a building 

u8hlg aU• a or 'equipamt, Uld in the purge bulldlllga, throe ~ ta 

1N!ldlngs udn& alse B •CJU1i-it. met ftNI' in the l»uildinge fit &.>~ .• 

.• . ..... ~ . , . . . . ,. .. - ~~ .. ('~, !Ii : -·· ~·~ l'Y:.:r. 

L S'! .. ~ b ~· ~,; ·.i u ... ~~Jn t!J ~~T ·· · · 
~25 



) 
I 

. . . . ·... . .A C ,~.. r Tli 'W',. ~'jiilil) 

1 and •1• .iaoh pump wa1 prO'tlded with an o11 al.t tilter to recluoe the. 

oil DarJ70'9l" at tm pUDtp 4180harP• IHOft17 roou oontdn IUttlot.eat 

""- nonp oapaotv to hold the ••n plant lnftlltaey. Cold thl .._ 

alp l• de80l'lbed ill Pan.graph 1-11. fhe re•aroh Dd dewlopalllt,... 

t1Snt•g to the prooe• gu YM\al!ll pu11p1 i• treated Sn Volw. a. laNgnp1' 
~ 

w. PurtJMrr cU.aoualan~ the &-21 Foata•• gu reoCJ9917 .v.ta. Sa Pall.able ---
t.n ism le11-x Ooap1etlan Report. lltotiori III. (1) o. ad irl Yot.. XY, 

fart x. ot th9 &ell• Opentt.ng ,.__,, • 

. (1) ._. oo1 1atr1.pratton UJd.'-• • . lltrS.geratton or ta. 

ooW _..,, ot • prooel• cu~- srl'-• tlw •nt..i;·•· .e. •1• . ' . .. ;· . . . : . . . ' . . . . 

. 1. •4 la during ..... ocmdeaatng 010i.. -1 oooling or the trapa atW 

1lbtl t.atiag •1"1•• I• uompl11bt4 • .thtl. d!nc1s· exp.nil~ ot oar• 
' . . . . . . . . . . . 

4tod4e. COz• .._ 09Dil"al_C.°a-1"- U'9 prcrddM. ~ . are - ldetlnl 
. . . .. -. . .·: : . ' . , · ' · ' . . 

tm4 haw • retrlgeratlon 1apaolty ·":~ ~ . t.-... Jlaob .it oGQellt1 ot a · 

high ~ture .. ~• ·uabg ~11 u .._ ntdge,_t,. -4 a lc.w ..,..._ 

atuN etag9 •inc COze . h Oal'bcn c:Ucd•. l• ~d tbrou.p ....,.al 

las ~·._,. 0014 tn.P• •here ,_ -.,wa•• ail -uor. 1-t i:hell reinlr'u 

to i:ba r•fri&eJ'•td.cm wilt wbltre . l.t t• 0001" by rn .. 11. 11hioh ia in ..,. 

oooW ••*at ucrr • .._,l.,. 4eeorlptb ot JIUl'P•• plptng,. a1'd btat 

aolteac- equlpmat l.1 ...s.lable la Vol.me XV. fart; II, ot the leU• 

o,.ratSDs ..,.,.11• 
(2) lzO Blttrlgerattan trn1t•. • ReMpratlon ot .a. 

oold tnp• hr 11Ht1aaa lb, a.. lb. '• md tlall purge ouoade•,, i• 

aoo011plllbed b7 41.reot upaadcn ot altrou. •14•• lrfJ• Ta oentral 

laO unit• are pl"O'dclN. All are ••aentialq 9!ailar111 but ditter 1D 

equity and ill detail• or •quisamt arrang~. Eaoh unit otala11te 

.. .. . 
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PRODUCT VfITIIDRAWA.L SYSTEM 
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i. -- p_, vnlvo. 
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1. " " IUl.t> II 
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·, 

or two ••e;ee, th& hl~o:r teqtel"fi'~ ••• uelng Preon .. 12 as ste-b'-l~railt, 

ancl t.hfJ iower atage uaing lfaO• Pn-ooe11-d Uq\114 lfaO tloYni to the 

oold traps wh8re it 1• ••pomtod at •llOOF. !be 'a0 then~ to 

the reb-1gtiratlon unit \th9ro it ta ooolff by Pi-eon-12, 11b!oh 1• in tta-n 

oooiad by water at &&OF. FirbcluS.• a1,oription ot tu1llt1oe 1• 

••ll&bt. ln Vol.um xv, hrb. III. ot the r.11a Opvating Mlmale .• 

7~Ja. P"4uoiJ 1fit1utta• .. 1 .SY!ftnn: ,.. ·n. tbiAl ~t ot ._ K-16 
-~· . . . ..,..-::;;: . . 

pl&nt1 urantua ~ll.lortd• •m-lobet1 !n leotiopl~ OOD06nttw.t.tlon ot 

knl--215• u ·~ ott at a pobrt ~ th• · ilop or· t.he -.11oac1e. 
er.tllM'12¥• ·the ·of'J'll.tlon 11 il'JIU!'fted .out tu Ml<tiug WOS-7'e .th* 

·~\»ti Wtth4...a1 J71tt= l• lbown in •chM\tf.o tam by Fl~ u_. "
••-- al-. provJA•4 tor •o~tlag pro4wtt cv-lbiten. 1'hl'1i are· ·.-. 

ot •1~ •11...,r, or, .Or. o-.m17t ••1 ••1• tb9 ~lnel'f 

) aw t~ ~ f.tM1 ~ bolt$4 ... -.~ ta place •Ing • high 

...Utq ~t o.cmuotlon.· A •ohan1oa1 •O\l\IBl P1'DP (pn'-ot:ed 

· aot.tnat _..... ot or1 1'y ~ ot ·• If)' 1- •lulh .trap) u UIM to 

.w.o•• e. oomaS.:r w •••N.1 lldorou. li~pn P'"? lbie1 are· 

· aW.!Jabi.t (bdi.oatad ln the cliapm by the oocl• ,.. tor Jalt'IO&$~ Gi!t74). 

~t pl'Oft1a •teri.al tl#n iihroU&h the Ofl!.ntler Wh!Clh U .._zt-1 

!# llqu14 nttrog8n. fhe p~t oontld.mr aota as a trap. •Wf.trlne 

ur8, and a11<*'1ng ~ondeuabt. 4f.1uent 111.1101 to le&w by~ ot the 

:Outlet Um. nw &nlot N14 outJ.'b line• u. oomseoWd. ·to the U. 

reoord•r -.m,le nanltol4 {Vol. a, lV'• w). DltteNnt!al pJ'OOt•• 
P1'988UJ'8 aiws the pro••• •terlal Ulto tho prodtaot IY8tem. and u. 
litflt gu.ea baok ~ 'tll6 11- Noorde .. anitold. A thenoooup1" gauge 

and t.mioawr are provided as •hown f'ori IDl'IUuring prese\U'S within the 



) 

~uot 9Yllt.m. Produot oontatnet- •i,')IU)ity !o ao d.er.d.pd -.a to pre'VOJlt 

the pottib111ty of MO'Dmlatin~ danm&l'OUS quantitl•• or t!a$lomble 

•tet-ial. 

'1•14. !!!£'!'!2'Z ~I! .a:f"l P~uot S;'!~;• 
a, ~e~, 9J!!!il-1on. .. • tn. ~ tio obtain tNlt1l••t .and 

of . · 
tulle•t \lttl(satlon

4 
the we plant, pol'tt.om of' the ea1"'4.•· wre -plaoo4 

into opel'lltt~n u tt0011 •• oompleted. 1he pl'Oduotion opctre.ttona •n 
tbua «*J'rl~ en UD!leJ" tlw AplU"Qte • ...... whloh tno1u4e4 ~ 

' 

••01d<m1 Ml t.'bulattd •low• 
' ' 

C&lf X S.OU• 4,, '*' 
Oe.ae tI 8"tlon& -e, "'• la• l'b 

.Ql.M XII S.Ot;lom ...&, -a, •1, 1, Ba,. fb 

.Oaff xv s.ot1t:ma .a, ... -i. 1. -~ lb, .... lb 

StotlOJW •• -a, ·N.1 1, la• t11, k 1 11':, ' 

(t.e.,. •.n~ -..014e) 

A 4leouaa1on of' _,. opne.ttoli ta Pl"fGenW In V•"- S. 

\., ~- ot:. !9•!!!7 ·Pui'f! ... Prif4'¥9t !D.... . .. 
~o.t purge _,oad• ot SeeUon 111 •• ~ •~ tot' oo...,1-tlOil' 

during .. pc.a-lod ot C..• I, u:, er JXl opel'tlitl.._ ~ pVp 

and proc!uot IJl*talll •N thet'9to.-. 4••1pd ua ~ at the top ot 

ffOtion la (wbioh ••the ~ ot the operattng oasoade durlug .cu. ?), 

aa4 at the top ot Hotdon lb (wb!.oh •s ihe 'top o~ 'tho oparatblg 

oa.aeade durlng C!ana tl and III). !he Section 2a 1)'81'1Nil pro'fide• the 

tollowtn.g •rrloea1 

1. Co~ purglng trcm the top ot Seotlon aa 111!*1 tllllt 

buildh+ cace l an opetating u • un11J. 
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2. PitOduot wS.thdtawa1 at aome clwn rate t'e>r'O..ee I ope~tton. 

le Purging Cror.1 the top ot Seo'td.on -z. 1• Ol' 2a• ln the 

event of &n:J' 8'f0t!ona1 operation, Cu$ t, C&•• II case 

III, •to• 
'• Retum .r purpd prooe•• sa• to the pr"OOQa ai;Nlua at 

top or aa. 
!h• lb ~•a U.i&Md to • .,.... atmllar PU1'1>0ff• t1triJ:lg CU. II 

and nx Of*"lttoia. 

o. U..V!f!!!!i - tt. oPtfl'&tbg prlnalpt. flt the 

~fl ,_... •--4• (Senion ill) h gaeeo• 41ttulllozt u IA th4' 

etagea ot the proe•• •....a. JJ'Ol'ti'~ BowWir;t~ the ~ .PWll .,it 

pro4uot ..... ·~- ll&ft' ~--ble a1--. t'I!-. the 

troo••• .. ...._ by o•••~g ttie w6 P""°'' N3"tf.ng "* wuw ...... 
·am~re--pWt•tnc la!~ 'tibf Ufi4Ulium ~luorf.4• to tbe •~• 

!the t'ollotdng a .. ertptlon appU.1 to ~ •"'1tm. k _,..._. A 4nalW 

4liaeU.11on ta ~ in Voi'*lt xvr ot ttw hllex _.'1tlg Jamab•• 

· the SMtt.on lb .--. h the ._. tn pr!ntlph1 dl.thrf.ng ... a..t t.n 
' . 

equlpmniJ •SO a.114 ~t• Detallo -V 'be tod lt1 Vola. mI 

ot the bllu Opnatlrsg *'11.alt. 

(1) ocm..l!J !z!1-. • ~ ot -.. ••llab1e so 
•ubtCt hft per atnute w.oUUlll pmpe take their 1uo'bt.on tram •lthe,. ot 

two eoaaon hlo.4•ra (ftg• U ).· the p\llipa tUaoharge throUgh llUt tllten 

lnto ••J?&ft.1111 ctbob&rge b9a4•Mt The - htMWS lead tQ tho thN• 

oold Wei.pa. The ~let eaa hom the oold tl'aPll tlon through a 11.ngle 

Madel' to t.o ot tlu-ee oarbon taapa oonn90ted f.n N1'l••• The th11'4 

18 oonnoaiH only to tbt producrt wliJM.a•l ~utpment. 

1.11 

("or· ,--··'1":f!FP us ... ..JC.,, 1 '- l 
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h-chitect-Lnt:lnee.r- or deslo1er, the v;;rl01.rn suppliers, and tbt; final 

costs. 

8-2. i.t0JE. of The l':elle..". Corcorc.ti·.>n. - Under t.hc te.r·ms of their 

. . e :i u.J.r·;:~c .. r.t. 

B • J. 



C8f EFl!!·1!!13Tlfcl!;'R8 
.fir:J.•S under t.lie generc.l supervision of ihe Kellex Corporc..tio!1. ln 

mmi,r cc:.sc~, t.he individuz.l projlt..:s c :.mld be t>olvt:d only b;1 Llie joint. 

efforts of i;ever£,1 CJntrzct.oro. V.ost. of t.i.e equip;.;K:nt w8.e obt.a:i.ned 

a.s the C:)ntncting 01 iicer' s aut/;~ri:c.ed represtnt.<!t.i ve on .t.ech.tiical 

p!1ases of the \'\Ori: , ir&Gpection, f.J1d tests. Cantn;ct 5j:.ecificdio:rn wei:"e 

prepe.red by The Kcllex Corporation or b;.' other !i.rills i!.:1d in5tit.ut.ions 

\rorking under their general supcrvleion. 

8-J. BP.rrier. 

~. Selection of &;rricr Tvne. - h description of the work 

on re5c::!.rch, develop::uent, and evolution of tr.at.i!riel~ End mct:iods !or 

b5.rrier manufr..cture, is presented in VolU1'1e 2, Section. 4. As the re-

sult of this reseerch, the 111 or fforris-Adler 1 type of be.rricr r.i..6 

selected for initial s~ll Beale production and. .!urther ~t..udy in pilot 

pl&nts. 'I'nis was later supplanted by t.he D/1 barrier. 

b. Preli.Ir.in~ry Ji.ndnecrins. 

(l) Houd?.ille-Hershey Corporation. - 'file H;:>udBille-

Hershey Corporation, under contrnct ti-7405-f:ng-55, hnd constructed 

6 pilot. plant in 6 portion of their plMt at Dec~tur, Illiuoia. Their 

contract u.leo called for researcn end develop:nent of barrier, &~d the 

operation of tile pilot plunt !or s:uall sc~;le production. Previous lab-

story production of t. ~;.ia berz·ier indicatecl that it '••ould be satiefect,ory 

!or use in the t:-25 plant. The procfaction of the barrier on B. le.rge 

sc::?.le wns therefore undertuken, and Another co:1tract, \7-7405-eng-149, 
·-----~~~--~~------~~ ----""~~ 

wns ncpoti{'lted 'l'lith the same firIA / ' <ID~ r~El\ - _ _ _ ·..... j)·4·;~~ h - -" 
nEI~ll --- - Ulr.J1TBD 

_ __.,_...,,.._.-,;,;_..._ _ _.,..~--------------~-,=- -·~·--=- '-"-'-'= 

8.2 

·. GQDllili~fJqilAl~/f.i'B i (S~~-==~I=~? . 
· '· ··- .. 

. : ~ .. : . 
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CGt ! Fl !E!f JTIAl!/RD 

r--·· 
DILBTBI> 

--------· 
DELETED 

' 
\.--.--------------~· --·-·---·~-----~·------·---4...----tb1:.t i·scilities e.vailable e.t the Hoadallle-Herehey ple."1.t ;<;ere insuf-

ficicnt. The co:Jtr•~ct "'·e.s therefore .;uodified and s. Govcrn:.iont-ot.-nec 

plent -Y1as crectec:i by t.h•; George A. fuller Co:.:.pany undtir contr~ct. 't;;-740;,-

erie-1.31 ( l•PJi .. El6) . 

(2) The Sharples C::>m::>ration. - Tue Sharples Corpore.tion_, 

(.3) A. S . Canpl>e11. Inc. - 1 

--~-.-.-. ---~----~ ~ DELETED . 
D&LBTED DELETED 

( 
. .......---- __________ .... ____ _ 

j They installed and operated c. e.-nElll test · plant · fo1· the pro-

duct.. ion of t.!1i6 tubi.n.g on· e.n experiroent&l ba~is . · The manufacture of 

this s_pecial tubing was proven to be .feasible if i·eguired !or the upper 

sections of the· plant . 

c. r-r.:>duction. 

(1) finnl Choice of Barrier. - As indicated in Vol.wue . . . 
FlS),, 
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crntJ ~-1 ut.h!Tlz\1Jao 
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l l>BLBTID · 

DZLBTED 
.• 

DILBTED 
\ .f\tG 
I JI 

I -· ·-- ···- · -~~ -~ -- .. ~. ~ .. . ~· 1(~) l_..--___ rz,oordingly• plo.ns "Wr" liade ror the !mediate oonwroion of' 

the plant to the production or tile K•l or DA ~ cf be.tT1Br • . {3art c-.r 

d.uotion w.s attained ln ten anotit.hs• i 
- ·· --·-----~..(; -

~· (' .. ~- , ~ 
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Oi i I Pl:i1it ITl?lb;'RQ 
SSCR~T 

·---. . ..,., ............. --- ·• .,' "°'r.?-.. ~ . . ~_....._ ___ _ 
~.::zur:...;a1:-~~·~iJr;ys·r0 .. - - -"' ·--"'·--·~·_.. -.-., --··-. -

DELETED DILBTED DBLBTED 

--~~·-·----- . 
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This subcontract lfBS canccllL-d 16 Januury 19441 when the 
~ ..... .,~ .... .. 

r 
I 

decision was .made to ch&nge !rom. the A barrier t.o the K-1 b~rit:r. 

Subse:iuent to the cancellation of the 6.00Vc subc~nt.ract, t.hie 

!iru; lf<;:s 6.Werdcd several additional· subc,mtract.a for eqtUJJ:r.ent 
. / 

requit-ed !or the manufacture of t-1 bi=.rriers • . · 
··- ~ 

DILBTED nZLBTED 
: -~· : • ... - ·. 

DELETED·: .. : .. ·-: . .. 'Jl• .. . -: ... : .. ·: .-. -..:: .. :- --.- --- : r,LBTBD· · .. · .. - : -- . 

DBLBTED 

·~r:. 
.·.• .··. 

DILBTID 

;_ 

J 
·:t 

·' 
! 

ii 
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8-4. f,roces~' Converters. 

e. ~vcl:om"-"lt_of r>ast&i • 
... ------------------:::-:.•. :: .. :-:: .. :._::_::_:: __ ::_:_~-· .... ·- -~ 

DILITID 

DILITID 

·-------~ .,... 

c~?" _______ '_;) 
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\\ a 
H 
:t 
:~ 

~! 
~~ 
5 i 
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DBLBTED \I 
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: t ..... lii;~t1 · .. -) _......_ , 
'.... - • \ f · , • . .-• u\5-' .. , .. _, 

DILBT&D · 

ULBTID 

planned: at cma "time to build the ·converte:l" •' ~ooler ~ and . pumps into a . 

conman stage ouing with the whole enoloeed 1n an air-oanclitioned •bell. 

praotioal dittioult·i~~~ ·-~~ ~t 1n the. ·working out 0£ aaanuf'acturing 
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(~ f~'c'1 ·r··-, rr _... , 1 ' 
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pump manufacturers. It waa ultimately deoided to arrange the pumpG e.u 

separate and distinct units £ran the converter, but to include the gas 

cooler inte{;rally with the dif.f'usor. An &dV'Biltagc in this decision, 

whioh later became apparent, waa the relative ease v;i th which tho several 

changes, which were subsequently Jllade in pump design, could be incorporated. 

Anticipating problems in tho repe.ir end maintenance or cooler tubea whioh 

might fail in eervica, th8 Carbide and Carbon ChElmice.lB Corporation, oper

ating contractor for the K-25 Plant, auggestod that the cooler also (in 

addition to tho pumpa) be removed from the diffuser 8nd fabricated as a 

separate, and tberefcro mare accessible, unit. The deaigner (lallex 

Corporation) believed that such a change• at auoh a atage in the progress 

of ocmverter design, would be likely to disrupt delivery schedules. Two 

important changes were incorporated in a modi!'ied design which, though 

a~ • ( retaining the cooler an integral part of the converter am. therefore re-' . 

quiring a minimum amount of cho.nge 1.n manuf'aotu.rin& procedures), effected 

great eimplii"ioation or maintenance. Wbereais the coolant inlet and outlet 

lines were previously located at diaine'lz"ically opposite points in the pro

oe1u1 fluid entrance head {coolant tl0P1 dividing between two aomi-oiroular

banks or tubes)• the coolant outlet waa now relocated to a point adjacent 

to the inlet, and all coolant f'low . directed through a completely circular 

path. 'Jhe second ohange ocmsieted of arranging a small bolted (i.e., r&n 

movable) cover plate at the ooolant oanneotiona. This ~a poaaible the 

tea tins and blanldng off of defective tubes without cutting away the anti re 
' 

converter head. Som 896 size 2 converters had been built with the old 

style coolers before this change was made. From that point on, the new 
. 

type was manuf'aotured. Appendix Bl shows the distribution of converters 

installed at K-25, oles6ified according to type or cooler. All cells 

-·1,g ' ... 
• • .!! . 
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c.&-~· IJ!iiili?lTl 0 k/R8. 
)'1 there designated by "Ji" ocntain oOllWrters of t.he new type I.a .,_.&eribed . . . 

above. · 

b. F~l Defii§I!• - Final aQlVerter design ii llhocl in 

Figure 14 and !able s. facing page 8010. The b&rrier tubes are supported 

by oiroular tube aheets at the ends • . l!Jld by two pla.ties at inten-ening . 

points. The whole ia .lll&de rigid by ri'bs on tho inside or the tube sheet . . 

attached to a ostitral oare. Pipe 1truts running ·be'twffn tube 8heet8 

at'f'oi"d turtber bracing ot the tube bundle. One. •n;d or the tube aheet 11 
. . . . 

tree to anove in thermal ~npanaiw. . Jio . appreoiable ditterexioe exi~e be- · 

.......-twe_en_._th! __ •x_ci_•a.ns_i_on_o_oe_· _r_ti_o_1_.n_t_• ..... o .... r..,,. ·-1h .... • ...... _•.~ ........ _ . .;.,.,•.,,, .. ~·~--th._;•....:. · ·-·~~P~~ oore. . . D~ . \ 
-- " " '"'"""- b ls...) 

( 

D!LE/\"ED DELETED _)· DIL&"fED 
• nm•R ·n • vv. P"Cr" 11111 12 . s t ntt ntii' ".'9'~ · 

. . 11"~~ .me1 '1•· uaed 'tor croq aver. conr~- All 
·----· -

) other parts are ni~l plated. t'h~ · cooling coils had to be brued . into 
. . . 

a tube eheet. Thie repi"eaented • bOttleneok unt~ a" ~e, ·~·oially . 

desigm;d for this purpoae, WU ad0pt~. An l.mportant feature , of . tm oon• 

- ~rter design la the ab•.~· or any poOJceta ·which would be dittioult to 

olee and drdn. 

o. Prc>duotion. 

(l)' Dnel~t Cmtrei.ot. - the Cheylll.er Corporation · 

was awarded oc.ctraot W-74'06-eng-56. an .~• buili or r•imburfftllt~t tar 

oost including an overlwad allow.noe• t'hi• omtraot prcwided. tor tlw . . . . 

dnelopment ct th• baeio lellex design. And lliethod• or prOC*!ure ·tor imti . 

. Tolume production or dittu.ian Uni ta (with .. ooolere installed.) azld tor 

the detendnation and deaign ot tao111t1es appropri&t. tor: •aoh pro

duotion operation. Chryaler produced all final detail Md a•Hlllbq 

) designs UJ:d dr~e., and worked out the detailed pr~dur.1 tore.mt 

C'1l Fi Fi ii EPJT hRhc'R 9 
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aaruttacturitlJl atep. ~ta data. wae atudi49d. and apprond b,y Kollex, 

Carbide, and ~he Jlanhat.t.an Diatriot. The c:ont.raot. wa• mod.1.fied to .in

clude proviaA.on tor .the eonatntotion of pUot. plant.a, end t.he t.rainina 

ot peraonnel .tor folwne producUon. 

W-7405-en&-12? n.1: •arded tbie tirm on a c=oat-plu-tixeQ..tM oa1ia~ 

ftd• 00nt.ra.ct pf.'oVided tor the tollowin&1 

l.' · ~val ot P:1.8Un& operation.• in the oontractor• • 

··· '' .·. Lj8Cb Roa.cl PlaAt in Detroit, Ind it• ~enovatJ.on 

tor·•• !or t.he •tm~•ct\U"• ot di.ft~•· 
' . 

2• Con~l"UGtioti of a niMr - ~li.din& . bT tb• 6oYernment 'o · 
·. ~~.additional t~Oill,.1•1, known u th• "Jfomul 

-.·:· 
lloadtf Plant. 

3.' ' · ~~t and inst~tton ot prodv.Otion ~t.. · 

· 4. ·· .lilA'U!ut.ur• ot approltiiaatel.r J)QO dittuaer uni\1 111 . 

. totd .1 .... 

'. ':'(;j,) tlM\ F9'.lity9 . .... ~in& the ' •U"lT llqO~~ationa, 

. lt ••• oon~etplated that a bv.ilding ot, appl'Oxi.Mi.•lJ 800,000 tquare lMt. 

would be re~ecl tor t.hia eperat1on. ht., in Yin ol a War Produotion . . . . . . . 

Board r•quaat that thi• eonetrucrt.ion ~ t.h.e l>etreit ~ be avoided, 

it poe,eible, other arranc ... nt.a wer• made. Ohz71lor apeed to "H 
' . ' . 

1\1 LJnab Boa.d taoilitiea, which •re ~hen occupied by ot,her work, tor 

oonvener a&nU.taoture, provided t.he GoYemment would pq t.he oost ot 

re-locating '111d aov,lns Qi.ting equipment to other tacll1t.iea of th• 

contraotor. Bew· ooaatruot1on wu lim1ted t,o a buildin& ot approximately 

lS0,000 1qunre !e•t whiah wu to be provided by the OovomlZLeQt. on thtl 

s.10 
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'r contraotor'e property adjacent to .the Mound Road Pl.ant. All ma:ter1.al 

requti-ed tor the ilanu!aoture o! the di!!uaer unit• was contra.ctor

procured, ex.aept. the barrier. tubes •hich 11ere tumJ.ahe<l by the Cove~t. 
. . .. . ' 
under separate·.contract with the · Houd&i~e-Herabe7 Co~ration. Albert 

K&bn, Inc,, actad as architect-engineer tor the p~ conetniction Under 

contract W-740.S-eng-l.29. · · I 1 

s-5. Purge -ConYertere • .. ::~_: · Flat plate oonvertera we~ origin&l~ · 

de1igned for inetallatiori in Sectioas~5 and 6 ot the gueoue dit!uaiori. . . .· . . .· 

· plant• . Thea• ••ct.lone .were Jievo~ 'biirit, but t.h~ cleeigil ot .these . c~n.:. 
. . . . . . . . 

. Ve~en WU used without aaJof .obange tor •ervlce h the purge -.e&l!l~~e. 

a. Ded.ga. - Appllcatian ot the theory oi Tieaoua fiow :. 
! ~ . . . 

indicated that 8 3/32 t:noh cl~ance between plat.ea. itoUld reeUlt iii . 

adeq~te a1xing ettioienor• . With sUCh a 1&&11 clearance, prees_ure .drop 

corudderations limited the 1'~• pat.h tO l~• t.hari two tee.t. ("" _____ _.,.-.-___ _ 

DELETED 
DILBTED DKLETED 

t.o t.he ~DT•rler. Jn •~COWlt' · ot t.he ··~i"-t.ion of Pall-1• •t.&&• deaign · - . . . .. 
. ..,~... . .. . . . 

iaq ·be tound in th• K~llu: Completion Report., ~eat.ion IIJ;, 
~....-----~--~~~ 

'b. · Production. ;;.: r-· 
(9). 

D&U'la...t.1 

DILBTED DBLBTED 

·. 
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8.ll. · I 
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,_,. lF..921a1ff!ll52.!• ... An account haa been. pnnnt.d in Yelt\IH 2, 

Paragraph ,._.l, of \h• naaarch, dev.lopment,· and eYol\ltion ot proaea& 

pump deaign. Thia paragraph outlines the hinory ot the prooe•a pump 

progr-arn trom the pOint o! Tin ~. proour8lllent. 

... rn\lif.1.n!.rz Bas!ne•tiaJ· - Th• •arl.1 cie•isn ot th• proc••• 
paiap• m pef.torae'd b7 EeUoas und•r .osu ·eont.raot OQal'-406 (App. ·n) 

with technio&l. a1eiatance t~ their suboontraot.or Ina•:raoll·Kand· 

At the. same u.. the Xell.ogg group worked with th• llliqtt Co.iapan,y 

(App • . n9) Ott oen~ritqal blow.r and Mf.l de•ign•• .TM W•at~gtaOUlt 

Eleotr1c and KaimtaC$tur~ Oompan, al.0 cl•sigried and - ..... loptd a1x gaa 

bear1• eealed aotora tfl't' •.zp•riut.ttal ·un under contract W..74l~ria-6l. 
! · '" . . . 

··.·Lat.er Kellog ooi_iebera\ed •1th the AllJ.1t-9ha1-i'a Jlan'lf'aot,urlng COQIJav 

1n the final -dHi&n of the pi-ooeea pwipa. tbt~ th• 'enne ot oontraet 

) · w-74os-ena-62,, wtdoh n1 neaot~ated on _~he ba.S.• ol reillb\sr .. .-nt tor 
·.· .. . . . I 

oolt inoludihs an oftrbead allowanoe, AlU.,.Chala•r• wa• t.o prari.de to~ 
. . . . 

th• d••ish, dnelo.Pn*ent, and manutaqt.~• t>t \went,.y oentrUqgal pupa 

and drinrs tor ti.• pilot pl.m- of the. Kellex Corporation. T!ae 4#ontraot. 

wae eubuqu~tlT dt.en«ed tNa Augu• l.?43 '111-oqh D•.-.r 1944, .. ~ 
.· . . . . ' 

1nor.aeed t.o \went.1'-two pumpa. The "1>~k p•rfof'Md J.tnder t.h1a •ontract. 

led to a .Jiabl• de•1gn tor ttM large aealA product.ion l'equil"ed tor 

the gaaeoue dittua1on plant. 

b, fmdswMen. 

(l) liant Fagil1tJ.es. - Contract W...740.5-ena-34 1'89 

negotiated ati ... a ao•t.-plua-tiDd-tee baa~· with the lllle-Chalmera llariu

facturing OompaJ'!1'. '1'h111 oontraot called tor the oonatruation by Bub-

. oontraat ot a building (App. 119) •uit~bl• tor 'h• aanutaot,ur. ot epeolal 

•• la 
r ·· ~" "' .Ji' · ~ -·~ ,....,,, ~,.....,~ "' " f~ f'tm 
< . j - " , • ..... 
;,1:: .. ., ._,. ~ ... ..! I "'···: . : ' . •. SeGRET· 
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) pwnpe and d..""ivers, and the proeurement e.nd in.otelle.tion o! tho nece.

es.rt m.achiuery and equipment for manu.f act.uring operat.ion. Subsequent. 

modification provided !or the installation of eome ot the eql.lipment. in 

the contractor'• olfD. pl.&nta, the aubcontracting ot the machinery in

stellation, and the installati,on of e. cleanin& lln•. 
\ 

(i) · frodµct.ion Contract.. - Contract ri-7405-eng-6,3 wao 

aleo negotiated with thia lira on a eostt-plua-!ixed-tee baa.ia. Thie 
contract provided tor the manutaeture of ~102 pumps 1n live aizea, 

•aJ7ing from 11,,200 C1K (cubic feet. per minute} with an 8.5 horaepOWer 

motor, to 1200 CFM with a '·' horaepower motor. Tb9 Or.>ntract WA8 .au.b-' . . 

eequently raodliied aeveral tim.es, !inall.Y proliding lor 6lS5 pumps and 

5S'72 motor• varying troa l.00 to 7-1/2 horsepower, ' ' epecial lubricating 

qatems, and changing th• tAOtora f'~m a totall.1 eneloa.d type t..o a 

) at.andard t,P.. 

(~) Kickel Cla<a Stock. - The Lukens Stea Comp8fl¥, · under 

e-ontract W-740>-en~7, tu.rnisbed tacilitiea tor the 1Jiat,al.l.at1on ot 
. I , 

GOvernment-owned equipment., .and tor th• manufacture ot siickel clad plat;;ee, 

bare, and cylinder• neceeear,y tor the pumps aanuractured b7 Allle-Cbalnlera. . . 

Thie ct>ntract wae negotiai•d ~n • unit. price baai• wit.h per1od1c. adjua~ 

ment provision•. 
. . . 

a-7. Servlce Pump•. - For research, development, and final deaigus 

evolved, re!erence should be $DB.de to Volume 21 Section ;. Procurement 

activities are outlined in thi• paragraph. 

a. Pyrg• Pwnpa. - The Valley Iron Worka, under contract W-

7407-eng-49 dosigned, developed, and manu!actured 140 bello-e-eealed 

reciproaating piston pumpa aud base plate& !or the purge cascade syateia. 

·, Thie contract was negotiated on t.he basis ot unit price with proVi5iona 
I 
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) tor periodic adjuatmente. 

b. Condit.ioning Pumps. - The llliott, Cola.PSJ\7 tum11hed the 

oonditfoning pumps uo.der oont.raot W-7421-eng-14. 

c. Cool.ant. !\!v?S· - The coolant circulating pump1 wen 

manu.t'actu;red under contraot. W-7401-•ns-85 'b,- Paoific Pupa, Ino. 

d. Vacuua . .Pupe. - Proo••• gas Yacwm pump• ••re su.ppli•d 

under oon\raa\ ·W-7415-•bg-'4 .bJ' th• Beach-Kil•• Ooap81lf. nuo:rin• 

nouum ~· ••r. aupplie4 under cont.r•ot W..-?US-•nc-21 1>7 \h• F.' J. 
. ~ . . 

$t0ke• Haohine 0epaDT. ·Rip Y&a"1.lll J)QIPll. ••re •upplled under oon\l"&CIJ\ 

W-1418-ena-40 b7 Weati.nahou•. 

8-8, Prooeae eu·Coolere. - In lddi\ion t.o, t.be internal 1&• 

oool•J'8 (one ot wbioh i• looat.•d at.tile· inle\ mad of ,a.oh p~o••• lta&t 

ioriv~ for t.ht pul'J>08t ol J"MO'ling beat. ot coapnaa.ton) and t.he inalogou.1 
. . ' . . ' ~ ' ' . . ' ·. 

ut•:ma.l purge etas:• 006l•n, external ooolen (••"1.ag a appl .. ent&rJ 

purp0a•) are looat•d at Yariou point.• in Ult oa1oade u tollowaz 

1. One i®•ro•ll oooi.z:- on t.h•.clJ.tobuge aide ot t.!Ma 

""" pump at \he \op ot nery oell, lA th• liM 

t••da& t.be 11m bl.Per cell.. 

2. . On• 1ntiaroell oool1tt on tih• diaob&l'&41 d.d.e ot J>QllP8 

in 1nt.•Z"Jtot.ional 8"1"1• CJella. 

a. Deaip. - All proo••• pa aool•r• Qae pertluorodiaet.hy... 
. _..--· 

le7clohuane ae the ooolant, mediwa. Th• ooolera are ot 1hell-and-t,ube 

deaip with proo••a gas tlo•ing through t.bt abell6 and ooolan\ ll.o•inc 

\broup \be tube1. Integral copper tinned t.ubing ~t J/8 inch diameter 

... ohoeen.. Th• ~t,ercell oool•r• (Fig. 17) alld purge ouoade nae• 

ooolera (.Fig. 16, facin& p. 8.14) were ded.gned nt.h "U"-•haped tinned 
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t'1b••· The shall oontaina a t.rand.tion pieo• troa th• oircular 

pipiq t.o t.he 11quare oro•• "et.ion o! the cool•r propGr, where the gu 

Jl,09• outllide and acroaa t.be "011-ahaped tinned tubes in one pua. The 

gu lea'Yi.nc tta. int.ercell cooler pas••• through anot.her n1 table 

t.rana1tion piece to t.he outlet. piping. In the purge oonnrt.er cooler, 

exit IU fiow1 d1rect.}T int.o t.h• G.Oft1'8J't,er • . In all c&H8 t.be SU tlowa 

tbroqh t.he cooler in onl7 one paa1:1 • . The ooolant tlowa in •ix paaa•• 

, thl'Oll.gb 110at. ot the coolen, and eight. J>U••• in t.he nm•1nder~ 

b. Produotion. - The external ooolera ••r. anutact.ured 

under eont.ract W-741.5-8118-35 b7 the A. o. s.1.t.h ~. uaing tinned_ 

tubea aupplied by the \'fol nrine t u.'be Caapen7. 

8-9. Coolant. Cooler•. - Coolant. ooolen are inat.Allecl for 

t.be purpoa• ot ooollq th• prooeets coolant. b7 nmoYi.ng t.he beat . 

of oompreaaion 1n1U.all.7 t..nnaterred tram the prooeaa gae. Each 

oell i• pro'fid9Cl with it.a om coolant circulation a79t.• cont.&1n1ng 
-

prino1pall7a puap and at.orage drum, •ix 1\ap ooolera, one inter-

..U oooler, and on. ooolurt. oooler. Tbe cpoolant a79tea (Par. 10-2) 

toraa t.be connect.inc liAk bet.•Hn t.be p.roo••• •J'8t.• (Sect.ion 7) and 
I 

t.be ceollq water a79t.• (Par. ·10-3). Tbe Whit.look Kanutaotving 

C0.?U7 tumiebed 490 ooolen uder oont.raot. W-741~25. 

8-10. Pn>ae•a Pipil!I• 

a. .R!guirwnt... - The l-2S ouoacl• required abov.t. lW mil•• 

o! pl'OO••• piping in Yarioua 1i1e1. · Since tJi1• ••• t.o be upo1ed t.o · 

nuorin• oondit.ioning 1u. and t.o uranium bexatluorid•, and aince rwre 

8.15 

r 
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than the .merest trace of corrosive action wae intolerable (Vol. l, 

Par. 5-3), all proceaa piping had to be fonaed froia., or lined wit.h, 

critically ecRrce metals o! ext.remel1 high resiat8llce to ch~oal 

at.t.ack by Ul 6 and 12• F"1'ther requirerucnta were those o! rigoro111 

cleanlineee and t.1&ht-nea1 ot the fabricated installation•. The·actiYit.1 

ot the proceae gae, and the lack of prior induatrial apericco in hand

ling it., ude it deairable t,o proYide an 'leotroplat.ed nickel 0oat.1n& ot 

eneral all• t.hickn•••• wbereaa1 induatrial ;>latlng practice ia ordinarily 

1n the range o! 'J./10 all, rareJ.¥ exceeding 1/2 ail in t.hiokneaa, and 

i• aeldom applied to 1nt.ernal pipe aurf acaa. 

b. Dtn1ownt. - Prel.iJD1nar1 reeearch at.udiea and initial 

piping atreu oalcu.lat.iona were carried 011t earJ..y in 194.3. Ck\ the baaia 

ot corrosion reliatance, mechanical at.rengt.h, and coat conaid8rationa, 

u well ae avail.ability ot t.he yarious types ot piping, copper tubin& 

••• 1n1t1all.f chosen tor the material ot canatruct.ion in t.be large pipe 

aizea. Uonel. _waa t.o be uaod in the aall aizea. The uae ot an.y 'Silt-

ioal metal tubing auch u copper or JD"Jnel required t.hat the pipe wall 

t.hickneas be t.he ~ poaaibla without remulting in pipe collepM 

under ncuua. Durin& t.he latter part. ot 1943, t.he abort.ago of copi::er 

naulted in the chanein,g over to nickel-plated pipe for lisea ot S to 

16 inche1. The available plating methods we:e not applicable t.o amaller 

aizea., but there was enough m-:>nel to be &pared for aisea up to 4 inches. 

(l) iltctrqplatiM Het.bodp. - lo c™'9l"Cial proceea 

was available for niokel-plat.ing at.eel pipe. The Republic Steel Corpora

tion worked on deTelopment ot a method inYOlving plating of ateol followed 

b,y rollinE; to torm tu.bee. Bart. Laboratoriea deYeloped a novel method 
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l4'r niakel plaUn& ·tinish-4 pipo in .U.eutera above tour lnohe1, · and 

lm&th• up to ·22 leot.. !Mir •t..~od uaed the pipe it.Hlt •• at.auk. 

!he 1olutian Wall p~d tbroulh e.t hish Telocit7 t.o prn111t deplet.icD 

ot nionl· a\ t.h• catbodio pipe face. ?naolubl• plat1D&ia-loat..d eopper 

anod .. Wr9 •ed ill order to aaint.ain coruitant and unitoa eu'l'Ut ...._ 

ait.1••· The· pip4J ''° b9 plated ••• rotated diariD& operaU. 1n ._JI to 

obt.ain a mitom .thiokH•• of d9PC>d~. 

:•. b:Rd!d\.&s· 
<i> llnl NWaL - 11ou1 t.abina ot ..,_du'.' _, .. td_ 

... procured trol& \he ln\emat.ianal. 110kel Coap-.r dur1DC the lat.'-r 

balt ot 1944· md .t.he tlrat. t.wo aonth1 ~ 1945. lpeeUieaiaa• NqU1red . . - '. . · . . • ·.- ·: . . - ' . 

\hat. .• ilioori':a.nd··~ oaat..i\ ot t.h•. mt.al be beld '° a etntNil, .... 

theee aubst.ance• . U... •8J>8ai•l 1T eusoep\il)i.e ·to oorrollion b7 fluorine · 
~ . . ~ 

(~) m.mt-;1&14 as..11 P1e'P'• - Bar\. tabora~n.. 
. ' -,; . ,' ;. ~ . . - . ' . 

nre ••arded .. oon\riot.• W-1409-eag-19 w,s~~7U~'9 tor niok-1 plaU.C 
~-~.. ; ·.:~. . . , ,.. . 

.r fiailbecl pipe ·ill diaMt.r• UoYe f~ 1no11e1, and lupba wP \0 22 

t••"· Work W.. ·.;.-&qn !n Ptbruart 1944. ·. BeoauM ~t 4eftlo~ p~biem, 
, . . 

md l•alc ot unuta:otvq· aperi~•· . pro4uot.10D reached ODl¥ 15 per· ,_. 

ot •lhedule b,f lq 1944• leTertheleu, . ~he t,ot.IJ. IWquir-..i\ 88 in

orea'9(l troa·230,0oo \o over uo,aoo ~ t .. i wit.bout Ohqe 1a t.aaa 

.ooirpletion dat.e. 81noe.qualit.7 ot t.h• elMt.ropl&Uni na pod, anci ·&a 

order to. Met th• neoe•1&17 pl"Oducti.on •Ohedule1 t.he mmuf~uriu& .

ganiaation wa• increued, and additional plating tae.t.111.ie• wen ~al.led. 

The equipment waa obtained and pl•oed 1n operation by Sept,uber 1944• 

,290,000 t19t. ot pipe wr• oomplAt.ed by Janu117 194So The tJLl~•• of 



the plate averaged 0.0035 inch••· 

(a) Produqtion ProbW!• - In this •ork severe 

oorroaion problema were encountered. Acid corroaian continually cawsed 

the breakdown of the plating _machines and the Duriron* plllp•• OYerload 

md acid tuma1 atfeoted the electric .motora. The heat ot dilution at 

aulphuric acid used to weah out pipe waa eo great that tinall.r epecia1 

ntrigeration equipment bad to be !natal.led. ~o heat exchangers tor this 

equipment were al.ao oorrod~ b7 the acid. Altbou.gb all pipe waa to be 

rece1Ted in 22-!oot len&th•, it waa tound neceaaar;y t.o accept a large 

·amount of odd abort lenct-h•. lt •oul.d have been c;u1te inconwnient to 

ad,Juat th~ equipment t.o plate this size and, U tbia were done, it would 

out down coo.aiderabl7 on the production rat.e. A tS11por&17 welding ahop 

01 theretore aet up to weld all ehort. lengt.ha into the at.andard aise. 

d. ln!t!l 1 ation. - All nickel pipe was tborough)..J cleaned 

at the aite prior to inatallation.. The treatment included 80lvent and 

acid nahing. ImediateJ.r art.er cleaning the pipe, the enda were capped 

and kept eo until the time Whm the pipe wae nlded into poaition. It 

wu decided to ••14 or bard-aolder all Joint.a. Vacuua tight joint.• were 

known to be poaeible, but the Ute o! the•e joint.a waa omprediotable. 

Pilot plant experience (Vol. 21 Par. 7-S) •hawed that 20 leak• per thou

.and teet or COJllllercial •hop arc welding waa t,he least that could be 

upected. Thi• amount waa intol•rnble, in n.- ot the tact that. about 

170 za.ilea ot welding waa reqllired ~n prooesa gaa pip.in& at the l-25 plant.. 

Pilot. plant e~erience furthor diacloaed that appro.ximBtel,y 20 per cent 

ot all eilTer soldered jointa in •mall copper tube llnea would be detective. 

On the baaia ot a total ot approximately 8001 000 8i.lver solder Jointa, 
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thi• would mean the re-ma.kin& ot 9()119 160,000 joint1. Furt.hor di!ticulti•• 

tor•••en with the use ot 001111ercia1 welding and 1olderin& t.echni1uee, w-.re 

oontamin&tion ot inaide sur!ace• with llvx and weld 1patter, ~rittle&ent 
·41-_ 

and poroeit.7 (oauaed by nickel piok-up), oracking of monel and high niolcel 

oopper ~0)'8 with th• us• ot 111Ter 1older (eauaed b7 intergra11ular pene

tration ot the oadlliwa 1n the 1older), d1tt1cult7 in !1.ndi.ni .. t.hod• 1u1t.-

. able tor alloy 11eldina and joining ot diadailar Mt.al•, trainins ot 

welder• in these aet.hods, and the control and u•e ot T&riou t.;,pea ot 
; 

••ldinc rode and 1ilwr 1olders on a pl"Oject ot 1uah 11.Se. StlacfT and 

dev~lopment ot these probl8118 led t.o seTeral. apeoiallaed welding tech

niques and design• (lel.lex Coapletion Report. S.oUon llI, (9)). The . 

J11d .. 1t Piping and. Suppl.7 Comp&1l7 waa awaJ"dad oont.raot. "-7421-enc-12 tor 

the npp1,- o! 6200 tone o! pre-fabricated uacbliee and prooeaa piping. 

Thia cornJ>an7 •a• also responsible !or erection and installation ot proo••• 

piping under auboontract No. 26 which wu let b7 t.b• J. A. Jones ~•true

ti0n OompaDT under prime contract W-7421-mg-ll ('ol. 4). In order to Met. 

t.b• rapid dellYery and 1.net.allation eobedulea, and t.be •\rinpnt Ught.ne11 

and quality requirwnts, the ••m•111m uae wu aa4e ot lhop tabriaat.icm 

technique•, and part.icularl.T ot automat.1a welcling .PJ"OO•dure•. 

8-ll. Proo••• Valve•. - Approx.illAt•lT om ball .U.U.on T&ln1 an 

nquired t.o operate the K-2S plant. The7 T&r7 in ai•• troa 1/8 inch to 

)6 inche•, and in t7P• troa eonventional cl.ob• ftl.Ye• for water and air •~ 

Tio•, t,o 1peoial unit• cle1igned in accord&noo with \be &oat. r1gid apeai-

tioationa tor cleanlinee•, oorroaion reaistanoe, and tight.nee•. t.o gen-

er~l t7.P•• ot •pecial pl"Oo••• T&lTe• were req1lired1 1hut.-ott or •bloak" 

T&lwe, and pre••~• aont.rol val-vea. Tb• latter tJPe (1tage control TalTe) 

1• di1ou.eaed in Paragraph 8-12. 
8.19 
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a.. fitauiremmt.1. - lxact. requirements tor K-2.5 valves vaq 

depending upon epecitic application. The larger type block valvee tora 

the moat important claaa; 1peci!icationa tor these are t.ypical1 

l • . The YalYe must be vacuum tight, Doth to the at.m!>a-

phere fro&:l without, and acroaa the "at1 within. The 

procoa1 apeci.fication permitted a maximum 1nleakage 

rate to the bod,y ot 0.1 to 7.0 micron cubic feet per 

bour, deplDding on the a1ze ol the YBJ.ve. (At a rate ol 

one micron cubic l0ot per hour, it would t~e ~ar• 9 ts' 

tor one atandard cubic foot of gas t.o leak through.) 

2. There auat be a a1n1.aum pressure drop t.broQ&h t.be 

YalYe when ope. 

3. The material• ot 1'abz,icat1on must not be e.xceaai YelJ' 

attacked by nuorine or uranium bualluoride. 

b. J?t!t1oDMJlt. - Special valve development waa .t.art.ed b7 

Kellogg in t.h• apring ot l9Ae2, and eari, in 194) a special departaent 

ot the Xellu Corporation waa organized to accelerate thia work. 

(1) Earll Dt•im•. - Initial deaigna (e.g. •t.ear drop• 

and "rotar.r plua" t.ype•) ••re intl"1enced primarll.r bJ' c1n1mwo pna•ur• 

drop 1"9Quirementa. In the apring of 19"3 t.be st. Paul. Engineerin& 

Compaey worked on the "teaz-drop" type YOl'Ve, and t.he Ham.11el-Dahl Comp&113 

dneloped the "rot.ar1 plug" type. Diacuaaion of these _uper.imental model• 

ia preeented in tbe Kellex Co;upletion Report., Section III, (9). Proar••• 
on this work wae not. encouraging. In June 194.31 the Crane Co.Lp&DJ' na 

a8ked to work on these twes, and· was given an order to aupplJ' the 'YRlve• 

tor t.he Jerae7 City Teet Floor (ccntrnct ?:-?4].8-eng-17). 
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(2) l&RM R••dm•· - After oritioal anal.Tai• tv- Crane 

and IC.Uex, th• \ear drop and roteq plug cleai&na are diaCJarW aa --
·• ·,- .. 

aatietacto1'7, Md lurt.ber deYelopMnt wa• m.ainlT oenMad around de91p 

baud on ~d'eomcm gau val'~•· Prellaina17 deaign• proud enooW"aginc. 

'l'h• baaio teat.uru included a doubl~ ••t gat.. with a bQtf er man• ti.

t'lfffD M&te, end a bel.lod-•aled, wdp-t,pe ao\tiat.iq uahanian 

oapable of -rtina naling pN••ure• up to the tat.J.aue point ot the · 

. •tal. 

(3) 1tttm1 la"rifl.!· - •~tot• naw.mt 
..wial, -1.hblAt tor ... Sn 'oant.aat. with pro .... aad eandiUening ,.., 

aact eaplble of tol'll1q a wa_.tight ololU'e, oan.U.hted a avlou8 

.prol»lat ~~ ~· t.M tint •Mr.lal. Mr.t.odq ._, 

....,... tor nl.Ye ••ta, bat eari, eample• ah1b1\ed .....,.. ..W 0.. 

properU.M, and -.U.t vp eleot.roet.atic oharpa 11b1ah at.\raeted daat 

part.1ei •• '° \be .. at. L 1n •&l •• esper1Mnt• .... ~Jd.'11,..A-••• -
,.------~~------------~ 

ot plaat1oa ad~ fft'Jk.in ~~---1-~ ... !J!.6• A D&'-8l Milpoal-
---------~~-·-.,,·· 

Uan (•C- 'nibba) wu ·1oec1 1lldAth -.. oau.tW the ~. r.u.. _________ ._, ... -------~-· ... --.. ·---) ............. -... ,,... .... ..--._.,,,_. . ----......,,.,...,.~ .. ~ .... ---~ -----... 
na a Ml'1a ot \eat• on tb18 aatel'ial. It wu tomd. \hat tllp081ll"e et 
--·-.... -.,. __ ,_ .. ., •.. ~-·-··--,.--~-~·· ........ "'"°"'..,... ___ ..,. ____ .. ,..... •. ~·· ... -·.-- .... '···p--1.....--,,: ... , _ _-,._,. ,., .,,_,,_. .... ..,. ... ,.....--...~ .. ~· 

·~--~!"._~-~~~ .. ~--~!_~ ~-~-~""~~,,~~1!!!!1'!--=~ 
81llted 1n abanin& ot t.be •terial, but tbat. \he atabil1'1 ooald i. 

'----··-· ---- ,. ·-" - - ' - • - ' - •'. - "'' '0 ... • • . • .. - - ·- ·----- -- ... ' ""'•' ~· •• 

llUkedl.7 illrPn.,. bT eoncti,1on1q wi\h tin per omt. tlurln•~ llam 
'······ .. 

·~ -~~-·~!!,,~~~ ... -.~· ~·~·~-~'4--!~_,,~_p~\. -~ ~-~h 
Wft 90llfu.d. ilt.boqb the "C" rubber wa• \be be.t. M\erial \hll1 

...__ ___ .. ___ , • .._,,..,-••• :~·. •• •;· .. -. ' ·-~ •-.,~ .... ~o(J'~• •• • .. ~1...-:-......,_.r"'..,. .•• ,,~~!''"~.1""4·~~"""4; .. >~-:..-:·:-""'"'-'.'';'.~ ..... ~.·'--'!•:;o... 

.. ___ .u_ab_1._, __ ~-~~·~~*·~~=-~·i.-~!~ ~ ~-~~!~---··-
_. lllaowd good .WbU t v, bt.tt. •• "1'1At.Ut&O\or,r .__.. ot low 

lr' '.· ., ,~: ,9l!:!nr . . -· p "-; s ,__. est 



VALVE 

0-l?A 

0-17.Al! 

B 

SM 

as 

Air-Op 

A-18 

A-17A 

ReUe1" 

TABLE '· ... SPECIAL VAUI: 

'fTP~ SIZt': SERVICE OPERATED Ul!:TliOV OF S!ALl RO 
(Inobeta) !!' 

Gate a to 16 UYa Band er Bellon and •tuttlac 
motor baat 

Gate S to 16 t1Fe · Bandar Bella. and atuttille 
aotor box 

Globe l/• tJF. .llaad Bellon 
anlla 
tee 

Angle v•. 111 °'• •nrS Plut1c putiDti nnc• 
(wnnoh) 

Globe l/4 to I UF41 .. ho OODHDtr1o.bellOllS 

Globe l/• to I •1 Haad Two ocmoentrlo '91W. 

GloN 1/4 to I t1F1 Air Two oonoentrlo beU.. 

qi. a to 10 •2 •Dd 8el1Glf8 ud atut't1ng 
b• 

Angle a to 16 UFa ... Bellon and atuttlng 
baz 

a. a ur, S19t.a 
tlolr 

I-port 1/2 t1F41 Bud !WD oonoentrlc bellon 
(wr-.oh) 

Angle 1 UFS Air Bellon ud •tutting 
baz 

SCO - denote• atandard ooamero1al er-••· 
C-11" - 1• a apeo!al tluorooarbon oil (Boak fll). 

er·"· ~ •;·-, .... ~. ,.,,,., ~·-::' i r, 6 ~ . 
.; ... , • "' • LI LL J ; t .. . _ Ji,1~ 

l.DBRICAKT 

c-zu,4 to .~ 
boxJ SCG to -..1. 
C-Z1•4 to •1 
bmtJ SCG to 
wheel 

sea to oap 1 

·::. c-2144 to Pl 
rbJc• 

.. SCO to ftln 

. sco to Yaln 

Sane 

C-21" to at 
bmtJ SCG to 
wb•l 

c-2144 to •t 
bas SCG to 
11hM1 

lone 

SCG to .,.1.,. 

.Sone · 
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l!ILE 4. - SPECIAL VAIYES 

UJERICA~T MATERIAL A'ORKING W.XI~.:Ull 

OF ?RESS URE TEMPERATURE 
CORSTBUC'l'! OR P•••1.a. OF 

'inc c-21·'4 to •tuttlrl& liot-1-plat•d 0-30 160 
bozJ SCG to hand- at.el 
wheel. 

'lne c-Zl44 to atutring Jfiobl-pla t.d aao 
baz1 sea to hand- .t .. 1 
wheel 

sea to cap thnad• ~oul 0-126 

1D19' c-2144 to paoldq lfcmel 0-IOO 
rinc• 

111..a SCG to n.lft •t• !lozwl 0-76 SQ() 

111-· sea to val .. •te. Steel boq.· O-U6 200 
atell!t• 
.. t. bra•• 
bell.a 

·llowa lrcme Koml 0-76 IOQ 

1ng C-21ff to atutnac Steel b°"7 • 0-116 200 
baq SCG to mnd- bran bellOD 
••l 

'1ng c-214' to •tutr1zic Jfi'*•l-plated 0-30 2SO 
boss sco to band- •tHl bod7. 
wbeel alum1a1 broau 

... , taae. aoml 
bellowa 

llok:•l-platecl o-ao 
•teel 

llan SCG to TAlft at.a Uonttl 0-75 

1ng ~.;. llonill 0-1&5 300 
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oarbon wax. Impregnated "C" rubber ftlve •ea.ta were inatalled in a por

tion or the X-2~ plant~ Two new plaatioa were later tound highly inert 
.. - .~.·--· . -- ·· - --· ··---- -· .. .. . ---- ..... _ 

to ur6 and tluorine. llFP-101 and oopner-filled Poly TFE. The former i• 

a highly fluorinated h)'drooarbon polymer. The latter ia the polytetra-

tluoroethylene which bad been studied earlier. but with the addition or 

•6 per oent or oopper. A prograa ia Wlder way tor replaoing all rubber 

TalYe aeat• at I-26 with llFP-10 aooord1ng to aohedulea laid out ao aa to 

aTOid 1erioua interruption or plant operation and produotion. A more 

exten1i'f9 aooount of the development and procurement of val.,. eeat 

11&teriala 1• pre1ented in Book VII. 

o. De1oription of Type1 U••d• • The tinal delign tor pro

oeu block valY•• ot ai••• tour to 11xteen inohea waa known •u t11>• 

G-17A. llearly 10.000 or t.heae T&lve• are installed in the 1·26 oaaoade. 

A deaoription of thia -...lTe and or the other apeoial t)1>81 deTWloped tor 

auxiliary plant purpoaea i• preaented in the reaainder or this para• 

graph. and 11 aupplemented by Table '· Further detail• .. y be tound in 

Voluae X or the ltellex Operating llanuah. The apeoial Talvea tor the 

1-26 plant wr• prooured froa the Crane Company under oontraot W-7,18-

en~-18. 

(1) G-l7A Valve. - The 0-17A prooeaa blook valYe 1a 

ehown in Figure 16. Two p9.rallel disoa are moved in and out ot• the pipe 

line by the valve atem. To •k• a oloaure, aeat rings in the dieoa 

oontaot metal tube aeata. In order to provide for aoourate ali~ment 

of diao aeat and tube 1eat. the d1101 are attaohed to ~ides whioh 

foll aw ~uide groove a on the aide of the valve body. Aa the valve 

item i• moved downward in the olo1in~ direction. the two TUlve diao1. 
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_With the mpr•ad•r• to which. they are attt.ched, are rut.rained 1'l"Olll 

moTing axiall,y by tw Yert.ioal and parallel guidea, terminatin& at 

the· center ot th• valve run. 1lhtn. th• c.nter at the di.see reaoh•• 

the centerline ot th• nlft nm, t,he spread.era are pnvent.ed troa 

t.raY.-ling turther down bf hor11011tal guide groowa at. each aide ol 

tt.e YalY• bod7· Colltinued moUon ot the et .. and wed&• the oauHa 

aoTement. of ~he ftlw d110 al.on& th• ax11 ot the val.Te Nil• During 

thi• moft.un\, th• d.1101 are gW.ded b,r _tJw hori.santal. ll"OOfts. Ccn

tinued oloain& of the Talve aaueea U:.e central wed&• to loroe the Y&l.Ye 

. dieo ageinat the wlft eeate to etloat cloaure-. When th• valve 1• be

ing opened, ~· rnvrn eoticn tiak•• place in wb.1.ah ttw valw diaoa 

and epreaden first llOft !ilong the an. ol th• nl.Ye run unt.U t,hq 

an drawn baok owr Ute .nda ol th• p!lre.llel horizontal &Uid••· 1'.Jl'

ther 110TM111t. ot th• "81Ye n.e ei:.IAMI the enti.N wdp aaaembly, 

mpree.den, and di•as, t.o .llOT• upn.rd and eatirely out ol the atresa. 

An indi~tor rod at th• ~P of thfl nlw dlvw• the Yal.ft poaiticm. 

!he val.Te st.• acntrol.1.iJ\I the d1.c1 aq be actuated •it.her b.r a 

b~el or b7 eleot.rio A1iOtor. llc>to~ operat.ion can be arranged b7 

a.tending the nl.ft •t• troa the pipe. gall•rr up to th• operating 

noor, 01' th• mot.or UT ber dirfft,-cOMect.ed. '?he •tea speed ot 

moto~rat.ed 'Yal.Y•• i• approxtmatel,y 20 inch•• per llinut.. 

(a) Sja\ Rin&•• - The required tigbtnea•· was 

aohi••~ with Mt&l to metal aeat contact. BonTer, it wa• not. knom 

whether t.hi• degree ol tightness woUld be poaaible on a production 

baei•, or ~l the ~~tneea oould be maintainod under plant 0C11d1t1ana 

.· ~ operation. !here.tore, it was decided to obtain awn Sl"••ter t.ight,.. 
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ness bf in•~~. ~ re.ailient seating ring (disouaaed above) into the 
.. -------·-· ·---· - -----~·· . - . - -

valve. dioc, and hl'ving th1• ring DLak• the initial contact. with the 
- - ·- ... · - --·- -~ ~·- ··+•------ . .. .... _, ··- · ·· .. . ... ~ - , . . .. . 

J11t2l tube a~at. ·~ 

__ ..... _ . ,. 
(b) ltllqg Sea_J:. • n,. G-17A valw 1• made 

vacuum ti&ht to t~ aU.Ospbere b.r Jteana ot a bell.on aeal inaide the 
::o,Jy'. 'Ml• bellow~ i• welded to th• valTe bom.t and to th9 nlve at.a, 

.thaa preventing 8Il¥ aoceaa ot proceaa gaa to tti. gland a\ the valft 

bonnet. throuidi wblQb the at• mat pa... Aa a eatet.7 preoaut.J.an agdnmt 

a broken or l .. kf bellowa, there 1• a strutting bax on tla• bonnet. and 

a bsck seat on the val'Ye at•. For eight-inch ftlft• and larger size81 

the etnndBrd one-piec• bellOW'B wa• un~table ainoe the requind e.. 

pan1ion ratio could not be obta.1necl. A iaul.t.ipla manel wlded dla

phrat71 bellow& WU dnelopecl b7 the Cook Bleot.1'10 Collpm,. fo OTU'W 

the probl• ot edp-wlcUnc' ttw· thtn. o.oas ino!I bellowa plate• into a 

vacuwa tia>t as••J.T, a method wae mrked out. inYOlYing the ue of · an 

atomic hydropn weld and special ji&•• The bel.lowa • tabrioated baa 

an 9J1pe.nl1.on rat..io ol nearlJ' ) to 1. 

( o} MJ?£ Zant•: - The butter sane betnea aeata 
. 

CM be prea81&l"ed wit.h nit.rogm through a aonnection in t.h• TftlT• boct.T· 

On snail tdze•, t.hie aonneoUQn 1• ud• into th9 aide ot the bocb', 

while on the large model1, it ia inserted into th• bormel. Ck\ .soma 

inata.llation.e, th• aonneotion is a permanent nitrogen lin•J in others, 

8 portable carmaotion .l?UlR be made. . B,1 .p"8atlring the batter 110ll9 

with n1trogeu., out!eekage ot proa••• g•• through the oloHd Tel.ft ia 

prennted. Azt¥ leakage will be 1n the fora ot nit.rogc l•ald.n& put · 

the valve Hats into the eyata. 

j 
' 
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(d) J2sit• - The bod¥ ot t.he G-17A valve i• o! all 

welded fabrication, including body run, tube eeat, and bellowa. The 

material tor the welded body and the diec a.at.a ia nickel-plated at.eel. 

The guide and wedge uaubl,y are aaat aluminwa bronae, while the at• 

and bellows an m.ontal. 

(•) Ll&k Ttfi Conneot.,jpn. - In 3 t.o 6 inch aiaa 

a copper. tu):)e bellow• leak teat connect.ion ia pr0vided (F'ig. lS). 

Larger aiua have a apecial connect.ion known aa a Malina Yalve. If 

a leak teat i• aade, and it ie found that the ftl.'ft ~eatsor bellow• 

are leaking, the "ld at. t.he top o! t.he bonnet i• out out. bT •an• ot 

a apecial ail.ling cut t.er deaigned apeci!i~l.Y tor t.hi• purpo... The 

nl.'" aan t.lwn be diaa••ubled and repaired. 

(2) 0-l.7.W YalYt• - Thia ftl.Ye 11 the same aa the G-l?A 

t.tpe, but. doe• not. emplor rubber di• ring•, and i• auit.able tor hiaher 

t.emperatun ..rnce (Table 4). 

()) ft Jal.ft. - The ff Yalve 1• a wll inatnvaent line 

nl.ve with a1n1aua internal ~lUM and aurtace area. Seat. contact 1• 

ode by man• ot a hi&hl.T poli8hed ball tilmd on t.be end ot the ftln 

at.a. Globe, &n&J.•1 and t.ee deaign• wer. a&,pplled. TM knu.rled amp 

(Fig. 19) 88rYea ~ a handwhael. R Val.TN have a l/4 inch llOCket. and 

aonnection1. Port. opening• are either 1/8 or 'J/16 ot m inch 1n 

diameter. 

(4) l&w Yt.lJ!• - ~nia type (Fi&. 19) 1a a aoml .. \al 

angle type v8lve deaigned principall,y tor eervice on drwu. It i• in

atalled b7 welding the bot t.oa inlet to a port.able dna noszle ~ and 

inserting an tldapt.er and pipe aaaembl.J" into the aide outlet.. The aide 

outlet. 1• held in place br mearut o! an adjuet.able clamp. The YalY• 

8.2~ 

Ji~,!~, w·r-:- :· , 
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can be adapted tor · general •erYic• 0, removifli ti. clamp and makin& 

ainor adJ\l.Btment•. The •p•cia.l feature i• a plastic ring behind t.he 

-aeat., whioh ia oo.wprea•ed a!t•r t.be utal aeat.a make contact.. 

(S) Sil YtlYt. - The SM YalTe (1ig. 19) 1• ai&U&r t.<> 

• conventional globe -.·alve, but uaea a oonioal plug diac aaainat a coni-

cal eeat. To ... t. rigid leak-proof requil'eillenta, it 1• equipped with 

t.wo ooncent.rio bell.Ow• u a double eeal, in.t.ead ot t.h• WAi&l. atut'!in& 

box. It. ia u•d on prooeu pa lln•• ot two inch and m.aller d1M8t.era. 

( 6) 1§ Jtlg. - Thia type ill a1mSJ ar 1n deaign t,o t.h• 

Sil YalYe, but. ia int.ended tor Mrvice with nitro&en inatead ot uranium 

~luorid9 .. anct, t.beretore, ia made up of di.tterent. aat.ari&la ot oon

atruotion (Table 4). 

(7) AiMp•rat.!d Val.Yip - Tb9 air-operated Yalft ccn

a1.t.a ot the bod.11 8t.4ili.1 mid bellon a.aembl.7 ot 111 Sil type Yal.n, but. 

inat.ead ot the hancblbeel, an ail'-operat.ed 91>r1ng and diaphr ... ••~1¥ 

11 used. Br nriat.ion in apring deaign and air preaaure oont.rol, t.heM 

valve• can be adapted t.o ait.ber open-and-ahut. Mrvic• or t.hrot.t.ling 

MrTice. 'nw toner t,1P8 1a d•aigned eit.her to cloae .in air tailun 

(u shown in IJ.a. 20) or t.o open Mi air tailw-.. The throttling t1P• 

wq be operat.ed either b.Y dir~;;t cont.rel, or thr°"'h t.he uae of a 

Yalve poaitioner. 

(8) A-38 Yal.U• - The A-JB YalTe {Fig. 21) 1a aiailar 

to a at.andard ID&1.e val Te u.oept. that it 1• equipped with a bellow• aeal 

in addition to t.he convent.ional stuffing box, and a alene t1pe seat 

inat.ead ot a at.andarci t.TP• ..at.. Rubber ring• are uaed !or et.em packin&. 

Thia YalYe ia auitable tor uae on \hree to ten inch niirogen linea. 

(9) A-17A ValYe. - The A-l?A valve la identical with the 

t 
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' A-:rn Y&:l.ve except in material of construction, since it is demigned 

tor e.,rvice with Ui'6 inatead of nitrogen. 

(10) 9.b•ck Va).ft. - Special check valve• (1ig. 22) 

were mMutactured in eeunt.ielly ate.ndard desi ,~a but internall,y niakel

plll.ted for re•ietance to attack by Ul6• Tu.ii Talva 1• uHd in the 

auction line• ot all cold trap vaeuulll pump•. 

(11) Tee Valve. - ~ tee valve (Fig. 2.2) 11 a 8J>ecial 

l•ak-proot TalYe deaigned princip~ll.Y tor teat manifold a1eembli••· 

It baa t.hr .. port openings which permit •t.raight through !low with 

aample take-oft. The monel bellow• meal 1• t.be same as tor the SJl Yalve. 

(12) !!flier Valve. - The apeaiel relie.t valn (Fig. 23) 

1• a monel angle valve held lhut by an air motor operator ot the cloae

~n-air-tallure t¥P•• A preaaure t.ranimitter, incorporated in t.he line, 

operates a rela_r YalYe which auppliee sir to the air mo~or operator. 

The val Te body 1• ot the SK t.¥P•. fheae ftl. Vee are uaed tor proceaa 

relief 1n the oold traps. 

8-12. JD!trwMntet. 

a. Caacad1 Inatrumentat.ion. - A large nuaber ot highlf 

apecialized aeaeuring mnd control deYicea are required at varioua point• 

thr:>ughout the K-2S prooea• cascade, t.o aerve auch purposes aa procea• 

stream analJ'ei1, leak detec~ion, iaotopic asaa.,y testing, and proa•e• 

pwnp sealant !low aeaaurement.. The complex technical nature or theH 

items, and t.he &baonce ot prior industrial experience 1n deeign and 

application, required a large amount ot reHarch and development. This 

work, together with e description of the finAlly evolved de11gna and 

methods o! operation, ie treated in Section 6 o! Volume 2. 

s.27 
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(1) Centr&l Control Room. - An os~ential ~vaign feature 

of the diftuaion 0&1cade ii the providon for a ma.•ter oontrol •tation. 

centrally looated. and containing equipment and fao111tiea !or ooordinat-

ing operating aat1Titiee. Suoh a oentral control roo~ (al10 o~lled 

"emergenoy control room") h&a bo•n 1et up on the operating tloor l•-.el 

at the baas or the oaacade "U" between BuUdini;a 1-:503-7 and 1-305-8. 
o.'\. 

The pr1no1pla feature or the room 1a the oentro.l oo:itrol board whioh 

oon1i•t• ot an array or 84 panol1 arranged in tho forJr. of a 1eai-oiroular 

aro. ThHe panel boards are olaaaed as 1'ollow•1 61 standard builcling 

panelaa a purge building panelas 7 intereection11.l panol•1 l liurge &ad 

...... t• pan•lJ and E ldaoellaneou• panela •hiah deal. reapeotively. with 

aiao•ll•neoua prooeas ••nio• aontrola. and the 1.ntaroormeoting •ymtea 

between I-26 and 1-27. The panel1 oontain the tollowin~ t ... tur•s1 

a. IUaic p1p1n' of the aain proaeas header• (exalu-1-.e 

ot oell oonnectiona). 

b. S)'abola tor •quipaont 1n. or oocnected to. the 1Ml1n header•• 

o. Reiaote oantrol of ••ah motorbed valve in. or oomieated 

to. the main he.cler•. 

d. Autom.&tio poait1on 1.ndication ot all •l.,.6 1n item (o) 

aa well a1 other iiaportant nl TOI in. or oonneoted to, 

the aain btad.•r•. 

•• Auto.atio •on-otr" indio&tion tor booster P\.\llP• in inter-

aeotional oells and the purge bl.lildinga (1-Zl2). 

t. Reaote preaeure 1ndioat1on tor a urge druma. 

g. Position tneioation or important control '99.lv••• 

h. Lin• reoorder 1la-..1 tor oont1nuous indioation of prooeae 

1trea~ oonoentration. 

~'r··,·~1~ - ,n, 
f ,.. ._; ' 
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1. Telephonio (aound powered) OO!tti!unio&tion eystemo. 

By 1118&01 of this equipment. oentral control operator• can coordinate 

the rapid detection and i1olat1on or various type• of inleakag• (alr. 

nitrogen. coolant. eto.) into the process 1yatem. and 10 prevent the 

epreadin;~ ot prooeaa di1tu.rbanoe1 throu~hout the oaaoade. In addition 

to the nor1111.l plant telephone 1y1tem (Par. 9-7). a publlo addreaa ayatem 

and a Yoioe-po .. red telephone •Y1tem are provided tor u1e with the 

... rgenoy control board. A detailed de1orlption ot the oentral control 

room 11. an.Hable in Volume XXVII ot the k•llex Operating llanuala. 

'b. Star Pre11ure Control Zquipri.ent. - In oonnention with 

1tage 1n1tr'Ulll9ntatio.n (Par. 7-6b). the prenure oontrol q1t .. 1• 

worthy of 1peoial de1or1pt1on. The ba11o prooeaa variable to be oon-

trolled tor etteotiw clitt\ldon plant operation 1.a atag• inTentery or 

prooen material. Thia la aooompl11h•d by aeana or a va1t ayetem ot 

presaur• tranazd.tting, reoording. t.nd oontrollin~ devioea 11hioh are 

in1tal1' d aa an euent1al part of tlw 1-26 plut. The prenure control 

in9trumentat1on tor • single diffuaion •tage i• depiotAd aohematioally 

in Pigure 2•. The pr•a•ure ot the oonyerter tails 1tream aotuat•• a 

pNHure tranamitter (DBU) • whioh oonTer-ta a fixed range ot prooesa p.1 

pre1aare (e.~., 0 to 6 p.a.1 ••• ) lnto .. f1x"d range or air pressure 

(!to 18 p.s.1.g.). The tranamitte4 pressure 1a charted continuously 

on a prea1ure reoorder (PR)~ ·lt then teeds a pre11ure controller, (PBC). 

the tunot1on or whiah 11 to aend a air,nal to the control 'flll"Ve (CV). 

whenever the presaure h not at the Ht point. Th4' nlve will then 

me>Te to a new position 8" •• to oorreot the preuure l•n•l. The 

8.29 (1a!Tt..., Ci.,...,·: ~ -·- , 
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valve ie equipped with a poeitioner which guarantees that the ve.lv• 

will come to the ex.act posit.ion demanded by the c,")ntroller, despite 

triction and h,yatoresia et£ect.a in the valve mechaniam. 

(l) Tran119dtter• - I.. achcr.iat.ic diagrBlil ot tha trans-

mitter is shown in Figure 25. The inet,ru;nent may be represented aa tour 

idonticel moWlted bellows attached to a be.lance arm which pivots on a 

tulcrwa. The upper lett bellows 1• connected to process pre1aure {P), 

the lower left ia loaded with a d&tum pressure (PD) which ie greater 

thau proceaa pressure, the upper right. ia loaded with the minimum pre ... 

eure in the output ranae (.3 p.a.i.g.), and the loMr right bellowe 

ia ot the tranamit.ted pressure (PT)• When the instrument ia in balance, 

a fixed quantity o! air (about O.l cuoic foot per rainute) escapee 

through the nozzle, which has a clearanoe ot 0.001 inch trom tho ba!!le. 

:U process pressure !alls, the balance arm imnediately pressea the 

battle closer to the nozzle, forcing air into bellow• Pr• The pre ... 

eure PT will r!ee until the lever arm ia balanced, at which time t.he 

belanoe arui. will again be horisonta.l, and approxiuate.1¥ t.IJe 8EUJe quan-

tity of air as be!ore will be eacapine; through the nozzle. The 

tran1Vid.t.ter i• innrae act.ing, talllng process preasure cau.eing a 

rising tranemission, and Yice Yerea.. 

(2) .Q9ntroller. - The controller {Fig. 26) is ot the 

proportional plus auto•llAt.lc reset type. A reset cutout allows the in-

atrument to be operated with or without tho auto;uatic reeet !eature. 

i'iit.h reset removed, the controller is a proportional instrument, end 

operates the 88118 as the trnne:;d.tter previously deacrlbed. In thie 

made of operation, the reset bellow• is loaded manuall.Y with some 
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(3) C::.irct.rol V&JJe Uli ? ositiyrua:• - The coutroller out-

avoidine ti.I(; !rict.ion inherent in a st.:.d'fir1t; box desigl. Il. io driven 

by a pneum.atic ~otor- whose uir ~upp1.J is c::.i.at1-olled 'Wy t.he po•ltiomsr. 

Th~ function o£ the voaitioI!t.r ia two-fol<!: 

l. To reduce the b,ystez~~is o! t.hfi 'YcUYe (OaWied princ.:.pall.y 

2. To p1X>vide an accurat«: iw3ic&t.ioa of t.ho poalt.i1Jn of t.he 

valYti V61"·"· .,) 
c~·1? 

The cation of the posit.ioz~er-valve calJiin&tion ie &a loll.01'8,f When 

cant roller out;n.;.t pr~t.Sl!re, I'c, l' i.beiti, t.hc podtion.e1·· beillllf.a Wlntoa, 

cwsi.ng the plctt: to v-;i.ieh it. if' at.te.c}1t:cl tc. awYo Ufi\1a.rci and co:+re11a 

bellot1s is balanced 'by the d~mnwru-C tcrcc C.:H:licu 1.J7 t.he ;;;.c;t.or t.hrcugb 

the di"lphr~~ he::d. 'I'he pos.-:.t!.cmcr !.1L.int.c.:Jls u lin~r rt:lHt..:..cnahiJ; 
' 
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between controller output pressure and vrJ.ve Gtem position. The posi

tioner input pressure ie,consequentl.y, a good indication of stem position 

which, in tum, in almoGt & linear function o! vane angle. ActualJ..y, 

there may be a oaall amount of lost motion between the at.em and the 

vnne of the valve, but this ia quite negligible. 

(4) Datum ffeedez:s. - The control system described above 

is duplicated for each o! the 3432 stages of t.he K-25 and K-27 ca•cades, 

and operatu in conJunction with a nitrogen datUUl header ay.t.em (Par. 10-7), 

which BUppliee a very aocuratel,y maintained datUtiJ. preaaure which 1• 

used as n re!erence !or meaauremBnt of stage pressures, making it 

possible to take accurate readings of process pressures over the full 

rsnge (0 - atmospheric) required bl production, conditioning, and 

process gns recovery operation. Individual cell da~wn header• are 

connected to a Dlain header !or each procese building. A preasure coo-

trol a,yat• ie provided tor the building header and !or each cell 

header. The a.;retem is valved ao that any cell in the entire buildin& 

11183 be · opereted !rote. a datwi. set b.}' either the cell or build~ con-

trol systems. Each daiwn •.Y•t.em consiaia o1 a Yacuwn control valve 

( "invert.ing booet.er relq") actuatod by a preasure controller, which 

ie piloted !r0£l the datwn pressure. A full deecript.ion o! t.he etage 

pressure control aystem may be .fowid in Volume XI oI t.he Kellex Operating 

llanual a. 

c. Procureimt.. - Design and developatent of the special 

instruments required for K-2.5 was handled b.Y a nwuber of manui'acturing 

!ir.:ns1 with the Kellex Corporation participating actively, and !urnieh-

ing overall supervision. Suppliers of major import.anca are diecuesed 
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below, prime contract summaries are included 1n t.ppendix A. 

(1) General Electric Comi'any• - The General Electric 

Compan7 engineered, designed, and produced mas ~ spectrometers:, leak detectors, 

acoustic gas analysers, •r•ce recorders, and differential µr~ssure panels and 

tran1mitters. The develo1~nent work waa ado1iniatered under contract W-?405-

eng-70, whioh ·•&s made broad in scope in order that. Yarious phases of the 

instrument. i:.·roblema could be a5aigned to thie company !or developnent by sub••-

quent inetruction• from the Cont~acting Cttioer. Under contract W-7i~l5-en.q.-

40, the General Electric Company eupplied 485 di!!erential pressure panel• 

and 6)18 di!.t'erential preasure tranamitt.ere. They also aupplied 16 acoust.ic 

gt.e anal)'Sers, JO mass apeatrometera, and 324 leak detect.or• under cont.ract. W-

7418-eng-SJ, and 6 apace recorders and 116 recording gu ~alJ&er11 under 

contract W-7405-eng-271. 

(2) Taylor Iutrument Coropani••· - The Taylor Instrument 

Companie• widert.ook to deYelop, design, engineer, 11anu!acture, aaBemble, teat, 

and delinr Yarloua process and experimental instruments, and to procure certain 

additional inat.ruments lrom others. 'l'aylor also provided procurement, to super-

Tise the testing and inspecting of the instrwnenta procured trom othera. They 

manufactured aever&l type~ of te•t !loor instrument• and pnew&.tio instnunenta . 

tor th• proceaa plant, and warious other apecial 1t911la together with aome or 
standard deaign. 

01'1 .. J negotiated u "T 

Thie work wae done under contract ~i-7418-eng-14, which was 

unit-price baaia witl1 provisions for periodic price adjustment. 

(J) hepublic .How lleter Company. - The Republic Flo• Meter 

Company, under contract :\-7418-eng-52, deaigncd, tested and manu!actured 684 

.four inch magnet.ically operated butter.fly control valves, to provide tor 

automatic control 01' the !low of the proceas gaa. 

(4) fisher Governor Company. - The f'isher Governor Company 

S.J.3 
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was awnrded contract W-7J.21-eng-l.3 which provided tor the product1ao 

o! butt.ertly control valves, n.rying in aise from 4 t.o 12 inch••• bellow• 

aaeem.bliea, and variou1 ape.re part• tor these valvee. 

8-1.J. Cold trapa .... The cold trap 1• a device developed tor the 

K-25 ~lent to serve the purpose o! separating ll1'6 troa non-cond.nll&ble 

aaaea. It operate• b7 lowering t.he temperature ot a gaaeoua .mixture 

below th• 10llditicat1on point ot uranium hexatluoride. It. waa d.

•i&ned tor UM in th• proaeaa gae recovery ..,at.• (Par. 7-12) and at. 

point• where waate gu••• which aight oont.ain t,racea ot or6 are to be 

vented io the atmoaphere. 

a. p.nlomn\. - Cold trap• wore first. propoaed tor UM 

in prooeaa gaa reaover1 in Septeaiber 194.3. ltlioi.ent oold t.rap uaian 

depend• upori"proper arran1eent ot heat tranater 8Ul"t&ce• and , •• now 
paaaagea to eltect depoaition ot eolid wit.hou\ obatructin& either he4t 

t.nneter or tlow ot gaa. Aa with other t.~• ol proce•• equi,PMDt, the 

cold t.rap• have been ct.signed in tour 11is•• correepondin& to t.be ca ... 

cade eectiona in whioh t-b•.Y are inet.alled. In January 1944, the Kellu 

Corporation began work on tabrioAtion drawing• ot cold t.rapa. 

(1) In\fmal Vtrtical T»be Tzpt. - The tir•t iaport.ant 

cold trap deaign oonaist.ed ot a round horisont;al 8hell with Yert.ioal 

t.ubee to be kept tilled with Nlrigerant troa a Jacket oomplet.elJ' si

oaaing the shell. Tubes were •paced tarther apar\ at the inlet end 

than at t.h• out.let, in order t.o accommodate larger d•po•it• at t.hat 

point. Thi• principle baa been o"rried oTer into the tinallT accepted 

design. Dieadvantagea were enaount.ered in exoeaaive weight. and di.tti-

cult.ie11 or labrication. 
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(2) ;rpt.1mal. Jtrt.ioal. Bar tml• - The deaign waa tirat 

moditied by replacing the Tert.io&l tube• with mild bare. Since t.he 

line were mount.id •it.idn t.he int.ernal •hell, all Joint1 bet.ween t.he 

prooeae and Nlrigerant region• ware eliminated. For a given oent.ral 

pipe •1•, available vol\IM tor aolid depoait. waa inoreued. In June 

1944, the Sahock-OU.-r Compaey lurni•hed one plant-eiH unit. baMd on 

t.hi• deaign. 

th• uthod• ot fabrication, it. waa deaired t.o place the tin• on the outr 

aid• ot the •hell rat.her t.han the in•ide. A n• design was t.here.ton 

prepared, in'fOlYing radial tin• ext.ernall.r 80ldered t.o t.he oent.ral 

Mell. The tina wre oooled b7 refrigerant. enporat.in& in t..he out.er 

Jacket. and the o'1toer ebell wu cooled b7 pipee eolderld oiroumtsrent.1.all.7 

t.o the out.aide. Batta plat•• .. " J10W1ted in th• exit. t.ube Uaeaabl.7 

t.o oat.Ch entrained aolld or~. A ·drawbaGlc waa preHnt.ed bl' t.hi• d•aian 

in the poa11billt7 ot nlriprant. leaking int.o t.he ahell, but when 

it. became urgent. t.o produce cold t.rapa for t.he lir•t port.ion ot t.be 

plant. to be operated, ea .. I, tabrioat.ian ot t.hia t;,ype, which, o ... t.o 

be known aa the t.wo-abell radial tin type, wu Wldert.alcen bt 

Joseph Kopperr48n and Sona 1n l&a¥ 19J and at.rial aold t.rap wa• de

livered t.he following 8ept.Mber. 

(4) fitveraion to Sindt Shill raralltl lin Tzpt. - In 
4· 

June 194:/ it waa planned t.ha~ the Sobock-Gtiuier Oomp&lll ahould begin 

production ot t.we>-ahell radial tin t.7pe trapa 1n aiua suitable tor the 

upper Hot.ion ot t.he plant.. a.fore the manut'aat.W'W ot t.he•t ~ap• n• 

begun, it waa realiaed that t.h• de11gn would entail apeoial aate\y 

a.35 
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hasarda wWiiaa the inner ahell oould be CadllaiW'l cont9d. Thu•, 1n the 

higher sect.ion• or t.he plant, the accumulation of conaidnrable quanti

ties o! liquid Ol" aolid UF 6• h1CS'J..r enriched in ieotc..pio concentratian 

ot u-23.5, preaent.ed t.h .. poaaiQilit,y of approachin& a critical anae. The 

oadidum would act t.o absorb neut.r1Jna and pr•vent t.he oCCurr«lOe of a 

chain reacit.ion. How•v•r, auoh an int..nuU. eoat1n& would otter aerioua 

dit!iculties, bot.b in initial depoaition, and tut.ure ir&1pection and 

aaint.enanoe. I.Pro•ed awt.hoda ot tabr1c&tina t.h• a1ngl• •h•ll parallel 

tin type trape had been dewloped in th• •ant.i.M,and it. wae t.here!ore 

decided 1n .Jul,f 1944 t.o reYert t.o thia d••iF tor all Section ) aud 4 

oold t.rap1. Fabricaticm drawing• were re&dJ' bf Auguat. 1944, and t.h• alse 

) desisn ••• acoept.edJ ti.be Ilise 4 de•ign, .t.1ll t.oo lOU& end tieo.v, 
needed further reY-.iaion. Radial design was ret.&ined tor C&M I and II 

purp cold trapa (Par. 7-14)1 bu.t Caee II t.r6J)I at.ill re~uired th• in

t.emal oadmia ooatin&. 

(S) Fyrt.htr Mediticatione. - BT Ocrt.ober 1944, t.eet 

reault.1 in the uper1-nta.l t.rap indicated t.h• need tor additional 

cooling eurtacea, Thi• need wu oonfira.ed in De,c~r bJ' teat.a in the 

trial radial fin t.rap dellYe~d by Kopperman. The tollowin& •t•p• were 

taken& 

l. At \hi• t.ime, all CUe l traps had been delivered. The 

neoeaait.1 tor ahan&es waa el.Lidnat.ed by 1uttioient. al-

t.eratiar1 ot proce•• condition• to &chieYe aat.iatact.ory 

functioning. 

2. The t.hree CaH I trapa (which had been delivered) were 

aen~ baak tor alt.oration along with t.he untiniohed on••· 

8.)6 
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Checker work fin rings wore added in the front end 

ot the Case I and 11 wiite, and all !ins were replaced 

by annular di1c bat'fles fixed in the inner shell. 

3. for the Case II &ro\.&Ps,, cyclone separation WU.ta were 

to be inatnl.led aa separate itema at the cold trap 
·• 

outlet. 

4. The large,, Section 1,, radial tin type traps required 

onl.7 the addition ot battle•• 

(6) Fw Rtoovm. - In February 194.5,, results ot tume 

carr;yover tests ahowed that t11M loaeea from t.be section 4 cold trap 

would be serious. A t.hree-f Jot end oection wea added,, containing a 

new and larger cyclone aepnrator with a special collecting tank below. 

Thia waa tollowed by a nickel wool tilter tor trapping last traces ot 

UF6 ad.at. The fabrication drawing •as ready by March 1945. 

b. Final P111g. - The three largest sizes (ot 19,, 16,, and 

10 inch diameters) are ot the double shell radial tin tTP•.1 and are in-

stalled in procea1 gaa recovery ayatB1D.o of Sections l and 2,, and tam-

porary purge and product s11t.ema ot Caaea I and II. Parallel tin,, 

single shell traps (o! 8 and 4 · inch dinmetera) are installed in the 

urper sect.ions or the plant. Cold trap design ill illu•trated by 

diagram in Figure 28,, ond b,y photograph 1n Appendix. E). 

(1) Radial Fin Tn?e. - The radial !in cold traps con-

eist of a thin round copper shell,, sealed on either end by monel heads,, 

and supported on 110oden blocks in a slightly tilted position. The 

outer shell encloses a second copper shell with groups or copper tins 

attached radially. The .fins in each group arc evenly spaced aroWld 

s.37 



the inner &hell, but the number 01· tins in each group increaf.les toward 

the outlet end 01· the shell. The inner coppsr shell is closed at the 

lower end, and has a cooling jacket on the in&ide with retrigerant con

nect.iona. The process ge.a mixture is pwnped in at the lower end of the 

cold trap, and passes along the tina between the inner and outer ahell 

until it reaches the upper end or the trap. The gas then reverses di

rection of .Clow, and passes inside the inner shell between tho refrigerant 

jacket end the outlet tube, which i• projected down the middle of the 

trap. Tihen the gas reachea the end of t.he outlet tube, it reverse• 

dire~tion again, and leave• the oold trnp via the outlet tube. 

(2) Parallel fin Tm• - The parallel tin type cold 

traps are aimpler devices, but are aimilar with napect to outward shape, 

inclined position, and outer copper shell capped on the .ends b,y aonel 

heads. The tina, however, are ailver soldered to tin rings which are 

then slipped inside the shell and soldered to it. All refrigeration 

ia accompllahed bT cooling the outside ot the shell with refrigerant 

pipes. The tlow is atraight thro~ tho trap past the parallel fin 

aectiona. In most ot the eight-inch trapa, bat!l•• are included to 

increase the tlow rate per unit area croea aection, and in moat 4 inch 

and 8 inch trapa, a amall c_yclone separator ie placed at the upper end 

of the trap to help remove an~ eolid UF6 aiat present. 

(3) Heater El''!'nt1. - On all cold traps, electric 

Calrod heaters are attached to heat the ahella. In the case of the 

radial i'in traps, there are additional heating rods in the inner re

frigerant jacket. The main purpose of these heaters is to melt and 

drive out the Uf 6 when discharging the trap. A am.all amount of power 

8.)8 .. I : J 



is alao ueed to warm tho inlet C1nd of the trap during the condenaation 

opsration to prevent plugging of the inlet with solid UF6• The neo

ea1ary themocouplE:;B and pressure connections ue proYided on the 

traps BO thnt the operating conditions of preaoure e.nd tel!lpere.ture 

can be recorded. All cold trap" &re heavily insulated with aebestoa 

felt ot th.ick:neae varying trom 8 1.n.ches to 10 inches. 

e. Procurement. - A description ot aa.nutacturing t.ecb

nique• ancl progross 11 pr•aented in th~ Kello. Co.:upletion Report1 

Sect.ion III1 (9). The Schock~~ Co."lip8!J3 produced the ain£lo-•hell 
7415" +'3 

parallel !in type under cootract W-'?418 .. en&~• The P4tterson-Kelle¥ 

CompaJ\T produced the double-shell radi&l tin t~rpe under contract i'l'-7418-

~. 

s-14. 9arbon Tf&p!. - Carbon tra.ps are installed at & n.wnber ~ 

point.a in tho plant to eupplement tho use o! the cold traps in .recovel7 

of Jf 6 !rom. vent. gaaea. There are two carbon t.rapa p:l,ped t.o:ether in 

aerie:a in ev~ry cold trap recovery •:stem. ~ae sane to trap out 

an.r 016 which waa not rotainod in the cold trap. Thus, carbon trapD 

eervo the following tmiction1u 

l. ThD clean-up ot tJF6 in the ,2aea leaving the cold traps. 

2. ':l'h• absorption ot 1.he 016 content ot ono cell in nn 

emergency when cold traps nre out ot service. 

J. Tho absorption ot ur6 blown int.o a carbon trap by the 

cold trap relle! Yalve in Seotiona -.3 throuih 2a. 

F'unction (l) is the norm.al •eMice tor the carbon t;rapa, but this eel'-

vice does not sot the design !or carbon traps. It dc>ea,, however,, 

deter.nine the normal 11.i'e of the ohar~e. The c12rbo~ t.rapa have been 
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·sized and the chnree specified on the l.Jssia of function (2), the ab-

eorption ot the contents of one cell. 

a. Development. - Tost wor~ done in the Kellex Jersey City 

Labor6toriea wns directly responsible for the ultimate design and 

operation ot the procese gas recovery system carbon absorbers. This 

work wos begWl late in 1943 and continued until JW&e 1945• Among the 

•arious eolld Wllter.W.ls te"ted aa Ut'6 absorbents were silica gel, so

dium fluoride, sodium bi!luorid•, 1lorit4'desirt, activated alumina, 

and activated carbon. The latter gave the moat efficient abaorption. 

The poasibility ot overheating and caking or the carbon bed when ab

aorbing gaaea rich in UE 6 led to testa on various diluenta. Cey

atal.11.ne aluinina was f oW&d to be satisfactory, e.nd teats perfon4ed 

on A ple.nt-aize carbon abeorber geve results which deter.:nined the 

optimum cerbon-cU.um.ina ratio, and the met.hod o! 'charging e. trap to 

avoid eegregation ot the alwui.na and 01trl>on in the charge. At the 

•rune time. a eatisf actoey ,cadmium oxide-impregnated alulllina wa• de

veloped for carbon abeorber• to be used tor abeorbing 016 with high 

light componcii;. concentration. An investigation we.a made on the 

efi'ect of various concentration• or fluorine on activated carbon. 

It was toWld that, Wlder certain condit.ion11; an unatablu COlllpOWld was 

formed which detonated on impact. These tests indiceted thtit it would 

be necessary to keep the ~eight of fluorine charged to carbon ab-

sorbers below two per cent of the weight of caroon in the absorber. 

b. Final Desim. - All carbon traps are of the aame basic 

design, di!fering in size according to sectional location. 

Ql) Shell. - Tne steel shell consists o! an l.lpper 

8.4() 
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cylindrical ••ction and a lower conioQl ••otion. The gas enters the 

aide of the conical eection, •hich is charged wit.h alumina, through a 

cylindrical •trainer. It passes up through the cylindrical aection, 

loaded with aixed carbon charge, and leaves at th• top o! the trap. 

The vertical cylindrical ••ct.ion is wolded, at it.a lower end, to a 

cone, 11-J/4 inchH in bottpm diuet.er. The c7llndrical body Tariee 

in diueter !l"OIA 17-1/4 inche• to 28 inch••· Each trap is provided 

with a charging nozsle at the t.op, :ind a dump gate at. the bottom. 

(2) ~ - The conical portion o! the carbon trap i1 

char1ed with 4-meah crushed alumina; thi• ••rY•a u a·non-reaot.ive 

8Upport tor th• abeorbent charged to the 07llndrical portion oI t.h• 

trap. The c7llndrioal portion ia cblirged with a uniform aixt.ure o! 

CJ"U8bed alwdna and high actirlty carbon pellets, t.he alumina acting 

to preTont exoeasi ve telllperature rise. The proportional compoai tion of 

the charges tor Tarioua traps is diacuaaed in Paragraph U-8. The alum

ina charged to the carbon traps in all sections aboYe Section 1 is im

pregnated with 2.5 per cent by weight ot cadmiwa oxide. The carbon re-

move• UF
6 

from th~ g&8 at.ream by a combination ot eur!ace adsorption, 

and chemical conversion to non-volatile uranium fiuoriclea and volatile 

carbon tluoridea. 

o. Procurement. - K-25 oarbon trapa were npplled b7 the 

Alco l-'roduc1.s Division o! the American Locomotive Compan7 under contract. 

·;.-7 415-eng-JB. 

a.41 
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or·~ 1"'-"' ' f' r'T 1"-·' l 2 PJR fS ·~l · -· ·' ' ·••, C. ' . , , 11"'-~ G '9• If' t1-1i.'' ...... ~.,, .. "' ;,,;; .. .;; i,a..., · ~ 

9-1. .Introduction. - Volume 1, pro:sent.~ r.n account of the size, 

cost, mBteri-!.J. of corwt.ruction" and conatruct.lon hi!!tory o! the buildings 

housing equipment and !HG11itfo3 described in for~going a?!d uu!::.Bequent 

sections. TW.a section presents a generc:;.l discussion of the moat. 

ifl',i:•ortant buildinga, namely the ca9cade process build.Jngs, inc:l uding a 

typical description or a single ,uroceas building 0nd n r~:rume of the 

building utilities. !.~jor utility instalJ.ations of direct and ;:·rime 

foportance to the production process, such as the po•1cr plant (Sect. 

12) and the process coo::.lng water system (r·ar. 10-J) aro described at 

other points in the text. Utilities covered in this section are o! 

indirect service to the procus.s, chie!l:,,· systeus required !or m[;intsining 
' 
::ractical lfOJ"i:ing cond.i lions, and facil1 t.s.t.ing production a..J.d mainte-

mnc•3 activities. A more det.tlled description ot i;roces13 buildings snd 

utilities may be found in Vc.•lume !X o! the Kellex O:)arating Manu.:,.13. 

9-2. The Cascade "U"~ - The geometrical ~rrangement o! the 

main procesa area plot plan has been mentioned &nd illustrated by meana 

or Appendioee Bl ~nd 92, and t.he various plnns shown in Appendix A ot 

Volume 1. In ext.omal appearance, the process plant proper (excluding 

auxiliary structur~s and the K-27 annex) appears as a huge "U"-shaped 

structure. /,ctually, it. is mnde up of a ~erios o! 54 contiguous 

b1.uldifig?, thre• of which hou~a tho purge cascades (Section 312), and 

51 of ~hl.ch house the isotope separstinr, etagAs. 

9-J. T:pical ?roceo~ Building. - These latter buildings (as well 

as those o! K-27) are nll eimilar in tom and general aJ:Taneement, 
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dU'f'ering in ahe aa outl!md. in PaN.gro.ph 7-7 • I.Dnc;i twiilltll n.nd oroae• 

aootional v1em1 n.re shown in Figures 29 and 30, raapeotiwly. Tho renaindor 

o!' t.hie pu&r')'ph deaoribe• tho generu.l design am. ~nt ot ea.allot 

tlie fOUI" lawlo or a typioal building. D.raw1.n[;,"S ah.mm apply speolf'l• 

OAlly to Build1ng K..a02-3e 

a.. Basement. "' The basement floor la apprmdllate~ lowl 

with grade at om em of tho bu!ldt.nc;, nnd about 15 .teot below' g:re.do 

at the opposlto em. !ht.a ~ mbs It oonwniont to mow 

equipment tao e.nd troan the beui .. nt ara a.t tho J.owr gNde lewl. '.12» 
'6 

toll.owing equ1prient loo&ted 1n the be.tJeJDent (Fig. !l)a 
fl. 

Coolazit OOolero 
Coolant Drain Drta 
Coolant ~fer Ptql 
Wlrioa ting Oil Ptsnp 
IAJbriaa t!ng 011 Cooler 
I.u.brloa tint: Oil Drum and .Filter 
Operating Floor Ventila tlng Fant 
0.11 FlooJ" Vent11Atin~,: Fans 
Cold rrap am Ew.aua. tinr~ ~· 
Air Flltel'll 

( 1) Tl"anat'on»r Vaulta • - A tra.nstonar •ult ls 

pzeov!4ed to .. ""' eaoh pair of adjaoent build!nga• am le 1-ated. on the 

buement Jewl ln beween tho two buildings. F..a.oh tftmtoraer •ult 

(App. E6) 18 emloaed by oonaretat oil'lder blook -.u... and oontaina 

.uelable am. OOlllta?t. f'nqu.noy t:ra.ns.f'o!'t1Dl"8 1 nitohgeo.r, and tra.n,a .. 

~'l"f»'f' •ult wtttUat!ng tam. 

b. Ce 11 Floor. • 1'be oonwl"btre, ea.oh w1 th l ts ,. A" and 

"ll" p\mlp•• are looated in t;roupe of aix on the coxrnrbor oell floor. 

Ea.oh group o£ •ix oonwrt.r•, toeotJ19r w1U1 intloroonneoting piping and 

am11!.aey s~oe 11nsa. 1a oontainttd ln a cell oampe.rbmnt -.do up ot 

1G (1Lllge steel pa.nel.s. 'this aheotin: 1a t1i'f1t~ welded to pro'99llt f!ll8 
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Jab.ge f'rao the oell and baok 41.ttwllon of' J1¥>lature into the cell 

(1) lbt»r AP!l,:, • '.l'he oells are &rJ"Q.ng8d 1n two 

pan.llel ron w! th an •qual number !n each row, am an alley be'trotDen 

oalled tho motor a11-y, or esoape allq. lk>tora tor 411.vlng one halt 

ot ihe prooHa Plll'P8 are looat.d 1n the motor a11-y, and 1paoo la prov14od. 

tor workml1 'bo cheok pertol'l!BllOO and oflen. tinr; oon:U tiona. An owl"hee.d. 

Wolley 19 pJ'OTS&N1 1n the oenter of the allay, to be uaed tor remDTS.zle 

llO'bon and puq>a tl'Or.I the bull41J26. 

(I) Wl~l A.115'! • h l"Clain&Sff et b P1J1!V 
aY't.-

.,_.. ~ looailed beta:sen the oe11 bank and with!ras1 all9yl, with a 

ebd.Jar ~t. ftguN II 8how9 tbl gemftl plan of a oell floor, 

11blah. ln BulWlng w.,a-a. ocmtatm tilD oe1i.. 2he wltbdra•l au.y.,.. 

adjao9nt am pa.pallel to 1ho long •!do• er the bu11d1Dg. 'lbe withdrual 

all9y rJoora are loo&Wd about 'truok bed beldtt below the •11 tloor 

i.wi. to taollUate mwnt ot equlp1911t to and tJlmll tnob. h 

wt~ alJ,eyll 1erw u ~ on whioh eczu!,pmnt ie tranlporW an 

apecd&l truab Into the •ln bu!Jdinga, and ec:ia:uot 1» ht~ outaidt 

~ the bu!.14lug. 

•• Pipe Clllle!z• • On ~he pll'9 p.llary lew1 AN Joe&W 

plplng and w.l"fH ao pron~ ht·~ oell ann be ~aec.1, 1t 

eonditlolll &11.ae ht moeultate thfil shutting down~ a oeU. !hi lv'

p&a• piping and tho moeu&ry br-1>&8• •1•• are aleo enoloNd Sn a 

•wel pamled, air-tidlt ~nt. A oompu11Dent runs lengthwl.M 

ft"1' •oh POii ot oella with ext»nl1ona to the s1dea wherewr the piping 

PUM down t.o the oonwrilen. The ~riDJntlt an aupplled with dey 

~· · .· -~ ·: 
:' •. . . _. ____ ... 
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air (Par. lo-fa}. in. -.lwa are arranged ao that t.helr •tlem utend up 

through t.h• open.tine t'loor. Figure 33 ahowa a tlool' ~ut or the pipe 

f§l.lleey. ht portion of' tho pipe ~1191'y flool' !J!lned1a.te]v •bow the 

oell •truotun 1• lintd with insulation. 

(1) Wl1kw.l!• • \"fallcw.ya al'*e pl"OV!ded on 'tho plpe 

p.lluy .tloor to giw aooesa !'or Nn'ialng w.lws and pip~ on tb1a 

lewl. 1'hNe •U:ay• 6ay be ~W by Jadd•n Jled1nc; from the 

opffatiJ2e floor ilo the plpe pU•ry tloor. or "3' the aiat.n&Ja JsaAtng 

tram the wU:h4n•l allef to Jand!nga on eaoh ot the tloon. 

•• 9,e ... '!!g Floor: - Operation~ -.oh building la 

oaatmiolled a~ direo111td trom the top tlcor 1"91. Flgu119 H la a plan 

v1n' or an operat1ne tloor ahow1ng tJ.oor dei:ali.t and ~nt at 

equipment. 

(1) Ei'!ip!"!!te • Im1rumntn 1fh1ah 1Dd1oate the 

operat!.n{; eom1t1ona ln eaoh oell &N looaW on a aepar'l\W pa.ml ba&rd. 

1'be lmtr'llllent bot.rd• are arrango4 ln paln •o thL t om opel'B tor oan 

oontrol the operaidon or equti:-zit oontained ln tll'O OODNout!w eel.la. 
{lre, 

A .. 11 tmtru.nt baud, OD 11b!ob l/ lmu:m.d tmtrumant. t.hat 1nU.G&tae 

the operating da1a tor the buildlnr; u a whole• ta looaiJed owr 111• 

bu11d1Dg b;y-paaa p1ptnr; area. Eleotria hi~gear for~ lllOtorB le 

moun1*1 on p&nel board• whioh..,.. loo&W tn pain alone the loag!tudSml 

oenimr-Um ~the op.ft.tine tJoor d!na~ owr the alley he'blNn tbt 

two ron of oella. Variable tnqmnoy oontrol panels tor the moton 1ll 

•oh oell are •imiifarly J.ooatect. Coolant ~·· one tor -.oh o•ll, 

which two. ooolant thi'ouGi th" ga.a ooolen in tho oonwrten. are 

located alonr; the 1ong1tudim.1 .. rrt.rllns or the operatinz floor lewl 
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C~-j~ 1 ,~::!!J7L\!?s'RB _.· ~au>._:_ . ' ' 
' 

'. . ... _i J · . 

M. Pl"OOHI Build!N; Vett..la'1«>n 81!~ 

a. Plfl>O!!• • Dw ~object or wntllation tn tho 

prooeea buildlnr,e 1• ~ d.U.tp&tion ot hlatJ the air o1Pculat1on I.I 

p-e&t~ tn aoe•• or bro&th!Dg nqull"emanim. Thla mats. pmraW 

in tram.to,_,. wimlnga, amwr 1"11D!~, lldit.1 &D!. tl"Clll 90Jaz- hM.t 

~ th• not• ws. t'1 the •ln eouroe or bat omdng tram. w1th!n ibe 

oellll. The ooolant 119'bem bu a raw ae.paott:r ix>~ ott thl total 

heat or proaeu ,_., a41&bat1o OCICIPl'N•s.cm. but ihe ~ -..!nt;e, 
ecmWP'tl9r11, Ul4 ~ plplng ~ auttlale~ hot to llbel'&te Jarge 

qm.nt1 tle1 ot &deli Uom.1 Me. t wh!oh .. t btt •emo-4. ·!bare are "'° 
prindpal Nq\d.remlnt. to be •t by the "911t!Jatiug 8Y•tlal 

i. 

oon!ltlons tD aintaln wUhbt. the oella the attpvla1194 

tmlpftltlll-e ot tbs prooe .. •Wrial, am to ea1ntain a 

~-... outside th• •lla :ln tho al~ am tb9 

opeNtlng i-i.or that -.n 119 toJ.ei.W. 1v the operat!J'Jg 

le fo Ntaln within the W!ldtng11 &8 IUlli mat U poulble 

anh:r •taw wS.mer ocmllttom. or &11 ht la &l•!l"ab:a.t 

dwtng apriDg and tau, am 11:1.11•intalnthe1'1pulaW 

.....,....ture wUbin the oe11-e 

b11 DN11i91 • the tint ot the abow oCIDllt!onll le the 

aoN 4ittloult to .. t, and all •louJ&tiona ~ atr qianttt,u haw been 

ad• on that b&•il• !he axtmm ... lal38d awrace oondltlon or atmoapherio 

a.lr we.a 1almn at t&Or an! 70 J>er cent relati'V'J hwnidlty. h ~mral 

deai~ aalla tor tba o!Jtoulat!on ot an ut>ls qw.nt1t;y or air owr 1hl 

, Ci . . "'Y ' 



_,,,.r ooq>onent pe.rta• Thia ail' abaor'bl heat al'Jd i• cliaoharoged throUdt 

wntUaton ln the root. Die baement 5.a wll aeci.lad from the OODWJ"ter 

tloor. !he~ alley and apaoe owr the oella la ••l.e4 t,,.a the p!pe 

g&llel'f tloor and withd.n.al a11.97a-. · The opete.tlne; tloor ••la the 

opffQting rom hwa the 19st or t.he building. It ~ poas1bla to ~ 

an air tlow 1--.U Vl ... 41tt•l'91lt .-ots.cma by ope~~ ~ and 

(1) lt•-zrt Vn.Uk;!s sn!!!t. !ht atr ·~~tor 

the •lla and .,.,..ttng tloor wntilatbg .,.-.. .Wn at tt.·~ ~ 

....... t ot •aoh buS.145.ng ~ - ~·· whioh imol- .. 

.. I'll-.... Air awN tho pezdlbouNa iliroueh io.1e4 epani'D81 &Jal 

,.. ... tbrrnadi a IOroaed ft11-r 1-i*. tntD .'the bt. ... nt Jltwl atmoa

phwe. H1dio bullc!lng lewla &n aupplied with ta...-nt air by the 

ba1111•Dt wntllatlng ta. (App11 BS), !he tllwr bank oontl•ta ot a 

mllib4lr or ta...a euh •ci••• et anuw.1 '"rdV 5.Doh QDS.111. i. 

IO a 10 x 1 bDh tUtff •rtrS4pa tit Into -.ah ilnlt In MrlH. !lw 

tll1-r aartftdge1 wre npplle4 by o.m-corm.ng Ftber-Glua OorpOJ'aid.on 

u4 a.1...-.h PNauo1ia ee,.,....ts.-. n. a...~ t11-. .... 

..,..._._ or t.DWrJMed daa• ft'beN Sn a grille fliu9. n. a.--... 
P..amilll ttltwr oomlat1 ot a paper l'lltier pa4 ....twS.oW betase illo 

wlN P'ida· 

(2) "9mt.,_l' Yault VonttJattcm. ~ !he~ 

•ult wnt!Jatlon flYltlm bu tt. ~tion or tmepSng thlt 'WC.ult uldnt 

alr tnperatw. bel• •t ll.mtl. Air tJ.aw ta lDduoed ~ e&oh 

•ult by throe Butfalo Forge Ndal flow ram. w.r,ytng In •la tl'Clll 

10 to 16 Saohea, depending upon ihe q.m:lt;,r or a.ir ~. 

'·' (: 1:' Q ! " fi"!' 
• - ,j ·\ .. L . 



(8) c.U V!*latint; satat. - h "oell wntiJatint': 

~tJnl' Ntwra 'bo &tr o1roulatec1 ln UM "5.olul ey- or tho P"09aa .. lla 

u a part oE the buildlng a~. It 1a entlr'eq cU.atlmt ttott b 

4ry' atr aupplle4 to the lnterl.or ot the oelJA (Par. JM). The •ll 

... nt1Jat!ng myabnl heJ.P8 •1ntain the oo.rreet t.ntn.-oell ambi.lmt 

~ratufe, am bepa the 0011 tloor i.mapfttLtun at a l.ewl •ult.able ror 

tha operat!nc ONW. Atm:tepherlo air (atter puelnc tbl'Oudi th• a1r 

ttlt.riac 8)'11t.m am •ntn-tnc tho building baaemei:it) 1s pl.oDd "" b¥ 

the •ll wnt!Jattn.& tam om ot 'llblah S.. loa&W ln ~ bUlllDllnt ~ 

-.olJ .. u.. In the -- or all bulldbgll aoept Uioae or s.otlon '· wh1eh 

oontJaln Wo l'OWI or three fai:ls ... tor the tourteen e•U.. o.11 

watlJatd.ng fa1ll .... ~lied "" the BattaJo ,.. ~. a. '· 
a~. am ~ 8Jow9r c.psw. J1an •p&oiir ..... t.. 

se,ooo., H,ooo oubSo het s-v ld.Du1ie. Airs.a tt.trt.'buW ~ 

the buiW. at a "1"1ee ~ three J.ooatlo:UJ tw eaeh rvw ot .. u.. u 

toU..1 

1. ~the top ot the oella on tho w1tb4ftal au., •14•• 
1. Jn tlw •tor a119Y and a 11 ttlo a bow ·tho OODfllll'bll' tl.tor. 

(6) °1'!'¥¥ J1e!!: VentlJat1an. • !he tams tor t11' 

ope•ting ~Joor an i..c.w at the oent.r or the busnmt .tloor 1Mtbw•• 

the ..... ot .. ii tam. & IUlbeJt ot 'f8Dtilat1ng tau tor the 

opuat.lng floor -.rles with iM 1!.ae ot the 'bullcH.ng. lllth t.b9 .-pttcm 

ot Seation 41 all t.n-oe11 buildlnr:e haw tlw ope1"1Lt1ng tloor tana. all 

•1~11 lndld~"'il oon11a1n tom- tam, and all e!s-oell bulldlngll 

' .-·· _,r ,,._ 



have three opera(ing tloor tans. Each building 1n Section 4 ie provided 

with three operating floor !ans. 

9-5· Process adlding Heating Szetem. 

a. Unit Heat.era. - During extreme 111.nter cunctitions, the 

retention ot beat b7 the recycling proces• may not be adequa~o to 

maintain desired temperature• .tor t.he oper&1.i.ng crew. Heat -.ay then 

be added t.o t.he building• by aeans o! unit t)'pe Trane Comp.an, ateaa 

heater•, which haTe been intt.all:ed in aepa.rate auction duct• in a nWllber ot . 

operat.ing tloor tea in •••q building. 'l'he a.ix-cell buildin&• oontain 

two o! t.h••• beaters. All ot.her builciin&• haw t.hl"ee. 

b. St.eu Radiators. - Lavatories on the baa .. nt. and 

operat1ng tloora each oontain t.wo ateaa radiator• lor beat.1.ng~ Tb• 

b&•••nt tloor proper baa no beating taoilltiea. The rec10ling ot · 

Tent.il&tin& air, and the heat g1 Ten 01·! troa puapa and mot.ore contained 

1n the P&••ent 1• adequate tor •int.er condit.iona. 

9-6. Proc••• Building Light1D1 Sratem. - The building lighting 

and inatruaent circuit• tor each building are powered b)' two ••t• ol 

OOIUltant trequeno7 tranatonaera. At each trans!ormer bank, t.here 1• 

one nol"aMl and one emergena7 trans.t'ormer, and a control oent.er trca 

11h1ch .t'eedera radiate t.o the varioua panels. 'lb• pane la are in pairs, 

one norraa.l and one ••r1enc7, and are located an t.he ba11•ent and 

operai..ing tloora. Each transformer bank !urniabee t.be lighting and 

inatruaent poHr tor bal! o! t.wo buil ding•. 1'"° control centers are 

pro"Tided <.lll<i are each equipped dth an aut.omatic trana1·er 01it.ch. In 

case oI power !ailure, the ewitah activate1 8"&8rgenc7 feeders and punela 

with po•er .trom t.he emergency t.rans!ormor. All eesential it.us such aa 
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10-1. Intl"oduotion. - Thie section troc.ta of process oorvioo 

inDUl.llntiona dao1gnad nnd conatruotod for uo-o with tha U!in Q('.ar,ie.de. 

Additioml fo.oilit1oo, later conetruowd !'or aorvioo with K-27• are 

discuaoad 1n Seotion 11. I.ooa.tion or installnt1ona described in thio 

section ie shown in the plot plnna o.r Vol~ l. l..ppendL"t A. and t.'1a 

photocre.pha or VolutXJ 6• AppencU.oos DlG nnd Dl7e 

10-2. COolant Dry1nr. nnd Stornp;e Plant (Sootion 3,00-C). 

a. I'Ur',::ooo. - S1tU?.tod in the oentrul court within tha 

~in oo.eoade nun. Section 30~ oerws the purpoooo of storin(~ proooas 

ooolnnt11 purlfylnG 1t ao mooaon:ry, e.nd d1etr1but1n:: it to tho proooGS 

ooolera throuftlout the plant. 

b. Dosir;:. 

(1) Coolo.nt Storar?• • F1ve otort.1.ge tnrJ::s. eaoh or 

10.000 r;e.llons ou.paoity. a.re usoc.1 !'or etoro.8(> or CsF'1s• !b.Bae tanl::u 

are ohargod with fresh, dry oooln.nt fron sM .. ppinc drurno • o:r w1 th 

pur1f'.'1ec1 coolant rron tho dryinr:; ayotern. Toix:.l plc.nt 1nvontor/ or 

c8P1a in uae and storo.c;o is owr 200,000 gnllons. 

(2) Coolnnt Distribution. • '!be etoro..,-;e ten.kc a.ro 

oomwoto<l to n coolant header in oach process buil.ainc; throuch a. olosGd 

diotribution loop piped alone the entire inaido or tho oasoe.do "U" • The 

cell oircula.t.:im:. syatarw nre initinll:,r f'illod fror: tho etort.1.,~ tE:.nks. 

Theroo.~.,ter, p~pi.ng ia 1ntol"'l~ittent, amJ neoeasa.r:t only to replnOLJ loaaaa. 

or oontnr:dncitad oool.ri.n-;.; remove(~. i'or purH'ie<:.tion. 

{S) Oooln~t C1rculution. • CsFlG 1o oirculutod throUftt 

Jo (· ,-..._ •""=I. 
'j .,,b g 

10.1 
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1-tiige ooolera, !nilor®ll cool.ere, am inw~aeotioral oool.ero. Eaoh 

oell is prad4ed with an 1D4i'ddm1 ayatem for olroulatine ooolant to 

the •ix 1taee ooolera. and. an lnteroell gas cooler. Act4lt1om1 •yeteme 

are provided tor .tn'bel'HOtloml ooolers at the top of tha •urge am 

••te 8)'81*11 am at the bottom or most oaaoa.de NOtiODI• In ee.ch ot 

these olroulat!on 11711tem1, o8F18 S.. puape4 ham a -.11 •urge 4rm, 

through a •ter-oooled ~t ezobangel" (ooolant oooler), and~ 

th• proou• gaa ooolan, theDoe llaok to Ul• nrge 4rm. Baoh ooolant 

olroulatton ~1-m ooamota to a 1NUdln.g 4raln 4rm (App. Bl) ot 

autttotent. oapaoitf' to hold &111:.be c8Pu of the olroul&id.on .,.-.. 

In the building. Coolant ot.n b9 ~ f'rom 1he dft.tn ~ loot.W. 

tn the baawnt ~ 9&oh building. either baok to~ e!Nulating .,mtam. 

tc the plant •to.Page t..nb. or to the ooolant ~ioatioo am 4J7f.ng 

11)'91*11. 

(•) · Ccmtud.mW Coolant !!"et • Ba.oh bu114lng ta 
I 

equlppe4 w:lth a Van.ttw puq>• iaJdn4: •uot!on troll tb• dft!A drlD b¥ .-1 
of whtoh oontam1mWd oooJant Sa pmped baok to h wt c8ru •Wl'age 

iank In Seats.on 100-C, Tia a apeo!al oooJant "turn plplag .,.-. 

(S) ~ooJant Purlftoat!on aJXI Drz!!g !fftm. • t!'9 

ooolant pmolfioatlcm lya'blm (Plg. 16) l• deslgmc! to Jmw>'9 •tier, 
gnase, 1ubr!.oat1ng o1J.. am otiher nou-volat!le 19"\R'it!••• Coolant, 

which taa beoam1 oontud.sW. beoauae or Jaakll, la p~ tram a t.ed 

tank, throubfl a beet exohanger, am into a •tripping-.... Dl7 car18 
~~ 

l• .. oowrod trom. the botfa:l ot ~taller. and •i»r •por and 1om1 c8F1e 

•poi- an .......,wd t'rom the top. !he top •pore are ocmdonaed to tOl"ll 

a trro-phaae liquid• whioh tlowe into & reoe!w~ whlre the c8F16 phAse 

10.1 



le aeparated from the ••• am returned to the wt atOl'age t.ank. 

Dae aqmoua kJler la .. nt to an amdllary Mp&r&tGI' 11b.ioh Nt110V80 the 

,..!n4er or the c8F18 pnMnt. Wore the •ter l• 4~. Dry 

CeP16 t'ftE the bottam or the towr tlowa by oa..t'1 to a at.m bat.4 

re-boiler, "'1ere It u -~ w3.th ' all DODW10latU• •ilfrS.all 

... lnhag beb!nde !bUI• t.b9 •jor pan ot the •pose 11 wltb4J'DD u 

purltied Ca"IB• and b ,...lnder la ~ to the 'bot:txa ot tb9 

cll•t11l&tlan eolmm. A mn .+Amalw 4Snmaion ot the W6 ooolant 

ept.m -.y be toun4 In Vol,.. II of the ltelln Operatlng u..maia. 

ICM. BNirouJat!.ng CooliDJi Tit.tea- Sy!tlm (Seotian 800). 

a. P\!]>O!!• • !he pl"lno!pa1 f'umtion of the reo!rouJatlng 

ooo1tng •tar ayatea la to supp~ •ter oon~J¥. at a ooatrolW 

~ratmw, to the prooeas ooolant ooolffil. An atenslw ... orS.ptS.on 

ot the .,at.a ~ be tound s.n Vol.um V, Part IV or the lllU-

epe.ats.ng uamata. 

•• Capel!;[• • !be tolloring ta'bl1la'blcm •Ullll&l'Uea t:b9 

.._lgn Htiatea tor plant Nqulnmntaa 

Beatson But.Ming Ma:d1UI Pl.- ((FM) 

lOO l'ee4 ~t!on Plant so 

IOO llLln 0Qoa4• "·· aoo-c Ooo~~Plant 100 

600 Pro4uot ~11.ng 871iml 100 

800 surge am tfaete syat1a 16 

800 111t.'8r S)'a't.m (Um loa .. •. eta.) '° 
1000 1Abonilorla1 800 

1100 Dry Ur Plant 15.ooo 

L'tS ~- i I . i ' : . -~ r' ; ·r; ' ~c·~ .~11 
- ... ~~ .. -

- .. i, 
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Pluorlm Olmrat!.nc Plant 

Con41tlcm1zae Plant 

A\lldllary St.Im Plant 

166 

a,sao 
llO 

iti.AI / 

the to•l ... 1FP lad .. tiabn u ua.ooo CJ>M or ~t owr 110.000, ooo 

pllcm.I per '1Ay, a flaw ap~wly eqal to the •tt.1 •tiff ~ 
, 

mnta or a o!ty the •l• ot Ph!ladelph!&. ot the llJl18'1 na11aal 

••t!aW abow, ._. IOOO (l>}l aa to d.!aolarp to wt.. Adding w 

th!a l800 CFM u ••tS.t.d ew.poiation Jou. and a bi.o.ta.n ot 800 

CF~ il\e plant • ..._, .-.qut.Nmnt •s ta1cn u &100 Cl>JiL. . 

•• DHlet • 9Mt no!Nulatlng ooollng •1-r ay.-. 

(Pl.g. If) Snalu4ee M p1allp homu, illlo •1-P ooollng ._._N, an! illo 

ln4l'ddm1 •tll'Ply am retu.n 1oopa. Loop •A• •rwa tt. Jaboratortea, 

the ecmdlt!onlng M'M, and the ~at 1-g ot t.h9 .. oact• •tJ". · Loop •B" 
. 

Hnu the wet halt ot h oaaoad•• Cormeots.ng tim.a with •lu1• 
tJll'9• &N ~.am ti• liDN wt.th •ui1able w.lftn&. ao a1 to permit 

tif;. oroaawr0<411111otlng tho iMo cSNuibl *911 4ealrw4. COl1't1m:louB ot.Jiou

Jats.on ... •ln1a1md through the "'° loopa, an:! Nllp90tlW prooltN 

ooo-. and oooUng ._.. .. , b¥' ..na or a 1*tt.ry or reotroulaid.ng 

pumpa. Mllal-up u •upplW by-. or a aoond and -.11•• latt.17 

.e ~· !be pmp boulff am ooollng '°""r• are looaW jult nort.hwat 

or tbl •In pzeoaea1 biu!ldlDg •trt. 
(l) !Ja!p=uP P!!f Bouae (K-801). • Water fl'Om Poplal" 

Creek non itu-ou~ an tnteJra ohe.rmel whiah ta protieoW by a tft•h 

raok• atop loga, alld a tl'aWlling HrMD. !he •bi«llUp pump bOUle le a 

tl • 20 toot building w1t.b aoonmodatiam tor tour pumpa. !!..-.. twD-
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·Si-OKEl' 

Paa!fio ~s. !Doe, •oh raW a.t 1000 <l'K ••blat a 60 root beM. 

tbeH puapa c!•llwr water through .12 lnoh c!laoh&Pge oolm90t1om Into 

a 16 inab lab-up wa'-r header. b tlow l• then d:l.,Yed into 1llo 12 

lnob Um• whloh J.ead .... ~.,.~ to ttie ba•lnl or the oooltng toWVlle 

(I) Coo!!¥ town (B-eol, H..eol)p • '-• oooUng 

... I'. 1191"'8 aupplled by the ltarley ~. with tnd\1094 dre.tt 1'.-

. clU.tt.u. pan or all or wtdoh ~ be •hut ott ct...t.ng oold wathl•• 

Figure 38 lhon the genna1 oon#truotlon teaW...• ot am ot 69 '°"""• 
At the bue ot •oh tomae a 8' tnoh ._.. .... -.ID Ntundng trom th9 

......... 4lftc1u ant! teed• ~ - 16 lmh -.sm, whiah in tq.n 

oonneot wl th the wo4 4!1trlbutiOD plplu.g OWi" the ......... l'Na. 'thla 

point. ••r trtaJci.. down and. la ooo!ad ln ti• trawl to the tower 

,..s.m. ~ buim arw oozmaoW b:f tlt1119a to the oold Wri wlllt 

an4er iJ1e reo1nul& ting pwap hoalee Coollng iowr ••• • eomatntng l8 

•lla and tam, ._... ~ •••• CooU.nt; ~r •B", oontt.sDSDg 1' 

oella am tam, ........ loop •'fl'. In ~tton. the._....,. 
4H!pd to 0001 ll0.000 <PK tl'Cllll or 19.r an lDJ.et -.ap.ratur. ot JIJtl'r. 

d8lllD '° 180, wt.th a wt bulb 'tlllee ... _,.. ot ·'8"P. 
(I) RN!Nulatd.ng P!lp Houle (W02), • !he ......._. 

lat!ng ~ boUH 8119Rl1 d!mmlana are 285 by 9' teet. It boua•• 

'blelw wPUoal Pacdtlo dwpwll turbine ~· (ab ftW at J.5CX>O 

CFJJ• am eta ... Wd at '1600 CFK) am tmo t!N •tier pmpa. Spaoe 

aooc111•~tiona are proftded tor addltioral pump• ot the .. u.r alae. 

!be bu!ld.lng alao bouaea llUOh aooe1aorle1 as an ott!oe, el8atrioa.1 ~. 

ohloPisix>r l'OOlll81 and atol'IPoge tao1lltlffe 'lbe '1500 Cl"l! pu:iptl are ~ 

10.6 
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of •75oP dew point air. '!he tollowtnr tabulation 1'1DU'lffa the estil:ated 

~•1gn nquirer:enta tor ·"lfl>r alr ln aianiSard (w\1red a'b erl>F ad 

14•' P•••l .... ) cubto tMt pep 1111mrtie. 

Weld 2-lrage (toia1 plant) 

ProoeH ~ aeall (Seoid.on 100) 

CGmi:ant purge (hots.on 800) 

Valw oaallig aeala• •lw 81-• . 
ocnpNUOP a•la• ete. (whole plant) 

~ pJ&nt nel•t.- or •lwa 
(s.et1cm 1100) 

9»1al loue• 

Purge -.p&olf¥ ('12 Juoge •11- per dayJ 
10 oontlzmoa9~) 

HeolNulatton 

sen -
1000 

l800 

IOOO 

IOOO 

•• l>e•lee • '1tliD 4r'y air ·~'f:lmn ~rt- JIWOSnulaticm 

&!r eoaerueon and oooJ.en. a•-up &1.1" OGlll'l'H80N Ult eooJan. &SJ' 

4rfe1"11• an unmda ~ration 11'8.._ a brim dNulation qa._, a 

•illork or dlatrlbutS.on •inl &ad bfanah plplng moesary tor the 

•upplyinrr and nttrn or il1e dry alJt .. ni••• an.i a by ocmpftaud air 

ayatem tor sq>p~ air to SDlltirmmte looaW wiibtn tho 417 air 

equ!pMnt em1oeure1. n. gemn.1 ~nt ot thta 9111il9m !8 llhom 

ln ihe pNONll tlow d1agrua• Pt.gum 89 and'°• b 1'oial ci...nd ot 

'18t800 8CFK ot ay air ta 41'1'i4e4 eqtally among tbl'M U.md.oal and 

parallel 41\'Uio.na or ih• dJ7 &ir •ywtem. '!he dehtmlidU'ying plant 

1' ·. : l·-·--: y···, :-,..:··.-1 

~·· --··- . - ~. •' .' .. \_ ...... · l .~ .. 



C.FM 
>JT 

_, .. , .. ,,;.lf/f. 

Wo Ru.cT1Wr.T10 .. A111 

' 1'0 "'""°'" 

'D·llOIA. 

ontr•c:t. 
IA 

e 
t 

•-L10.1 .... o-• 

IT • T•11111 /NDI~,_ 
TW THuu•oMc1ua w~ 
F\ T • ~°'- T .. Cl"MOMC,,_ 

* Rue~ ~Tm V•~• 

IPG INDocAT'l"'6 Pll.1a..,q Gr..u .. 

FJ FLOW INOI~ 

• &w.Ao MouNno lwr1111,..un-

0 
DP{; 

-

E.,.,., .... JOINT 

D1,.r1e1nnAL P...,•,•.e-G~ 

F°LOW Wt.IN Oiw1N6 

To "'••litMf• Hvliry•r •e Mtw lwt'il'lfl #«I In ~¥,.ti.ir S.r"I~ 
Clo• "*''*'" d, «llti d 

ft6. Ii 0 

Clos• l.frlwa,....c Ultll 11 
CicHIUm,_,. A 

qo., Wt/,,. e 
q-r U.lw " 
~a llfll- 4' ••• 
5t.rl 61-H•,_. 
Atl/;WI Our~ ,,,,,, /Ot'.,..rl-in FH1•rwi Fr~ 
Opm .Su.in W.lw L 
(I.- £1-eric J.Wt.r .s-.1tu 
Cyt;J. u C'1mphU ,.,,_, t.mpm.turr •f• u air'-

8'-4••· .,. ..... 
HVOl'\YlR U1o.111" 

FLOW ~H•fT 

~ "°' C·I078 .... "°' 
O·J 

I 



F 

e II 

'""> 

· ,,;:..~, ,, ., 
'~ 

AT-I 

I •5 

~· ~-.-

\\0\ 

• I 
I 
I 

11115-4 

Tlf/·3 

Eo.ac""t ..,_" '1' DI 440" 
, PtfNlc 60 Ore&.I 

l!h.OWI."' 
1(1,- G.F.rt. ~F: 

o..... Ao,. tS,!>oo C. F: f"f 
-so· r D1w Pcl1NT 

-•·••C.11'.14· --- ..... c. .. ,.., 

Wsr AMtT1iMTIO"' A111 
, ,_ ATttO&. 

4\ 

c"i ·~os ~-:-
~ . ,. ~ .. ·· ..,_ I 
\ ...._ . . . - . 



Ii 

0-, ... ,..,,.,7 .. ' 
di .:J L -;,.;; ::...,k \I' 

Afc1"cuL.AT11o.1' A1111 t3,ooo C. F. M. c={> -•"""'o..1·tf~------
+ 40' ()iiy &IJLa •"'' 0cw J:boMT 

...... c.~-

I 

HYOAV?I'\ 4-i>\ \0\ 

~CA.Tt-1» fl.OW lt40•c•\~ f 1-l, fl·?.. f l•I,. f ·l·'I., 
12. .. L.OCA1H) VAi.Va.-. ~loS:-,!-f,op,q .. ,A,. f 

.,& "'OSIHI •oA.P.0 Moo.>NTl:-0 1Nt>TlllJMlirN1 'Op()·\ 
A1>0MI lr}l'p ... N•10"' ..lotM1~ '°'T 'i"'1."•" f &, f 
lluoc..o.T .. ti rop MA."'~"'\• 
ll .. Vl'ltlr1) "4"('0IL'(•s.. N-.. 

C,"" "' · ~-If P ms p;; ~ a . Jn-. ~ J . • . . a . t 

,, 

TW 

e1..ow1 •o.- G.F.'1. • 

I C.ompl•~• Unit 11 
1 c.trlpl•te llnit• . 
on SYpplom•nhl 



aa d••igaed toprooea~ air reoe!wc:t tran two •ouroe•1 reoiJ"oul&tion 

air Nturrwtd tram tho w.rioua enoloaure oasinga ot Section 800,. end 

atmoepber4o Ill~ ah- med tor aupp~ loss And pwge Nqu!.Nmtnte. 

(1) Reoil'oulAid.on AS.r. • ReoirouJatdon ail" l• taken 

~ a branoh heac!er in -.oh ot three plant d.!'Yl•!ona by tlvfO reolroQ

Jatton air oompreason, wtdob ocapl"NI U: ham a 1Jl\1P pre11Ul'9 ot I 

lnohee or •tor, to 15 p.1.t.g. (Plg. 80)• It la bn 1ent to b 

•ri .. ~ •wr oooler am brim ohlller ualt p~ tar •ch 

4l'V'laS.OU. whe:re tt l• oooW to ISOF• and le oommW to am ot ~ 

ilR» &ot.i'Wlt.d a1\lldm 4r.Ying udila (~N") ..-OW to -.oh~ 

the tbrM clim1cma or th• 4ry air plant. h atr. wh1oh Sa now m1pct 

with_....., air at the~ to the ff1d.rpr~ ta Jpllt into• tMZ\111 

1--.ma ld.itlln the 417V, am p&aao• throu~ t.o alwd!a beds ~ 

In pualle1 (Fig • .&O). 2he .--- join at the ~I" outi.t, wbere 

tM .....,..ture la asor •• pn1nre 10 , ••• 1 ••• , and the 4- point 

atrm1 soOF. '!1w altenaile ~r ta at.ye on a "gemratlon 0701e 

4urlng nor-.1 opnat!on. Regemration l• aoocaplia.d b;v •tripping 

the adsorbed ••r b,y aeana ~bot atimoapherlo air, wbioh la di.aotarg94 

baok 1lo the ailr.Depbere• b bot 1*la an then oooW with 190, &1r 

bW trm tho N01roulat1on all' 15.m. '!be bedt!I0001lng air ta reoyoled 

'bo . the reo!Jooulat1on 1yatmn atiar belng oooW am reoompre•Hd• 

(I) ~ Air, • A iliiolpheN air !1 dJla1IJ1 thJ"'OUgh 

a glaa• wool tilter an:! an abeor~nt ootixm tll'Wr .l.l'l"&llg9d bl Mrle1, 

am la then oaapnued to 15 P•••t.g. It ti mxts oooled to ISoF, &Dd 

p&J"'tdally tlehumld1tl9d. by • •t.I' oooler am brim ohiU.r. Fl'Om the 

ohlllff tt 1B puaed throu~ a tattled aepare.taa- to ramow an.y ·~ 



oondenaed moiatuN• The Dlal-up air pipoa are then oonmoted into the 

reo1roula.t1on a!r 1tiwm at the t.a\et to the tJ::vcb7w• 

(I) !Wripticm !y!1*1e • A 41Not apamlon 

UJnOnSa compresalaa "Mp.n.tion unit m!n1alna the brlne eolution 

'bempere.turo atUor. 1he NmOnSa OCll!lpP911BOr tab• G\101d.OD tw-om the 

ftllpon.t1Dg •nmmta In the brim oooleN, ror wh!oh peak load PJ"8•1UN 

la 87 P•••f.•gu eoJ"Naponl!iz!g to an anaonit, t.einptniature ot •Or. 'JM 

OOIDpNSIOI' d!aom.rge prell'Ufe ill 100 p.aele&t now ... iflen through 

an oil aepara tar an! a •wr-eooW oomdtmaer1 tl'Clm whioh 1lqu14 

-.on1& J.ee.w11 at a iMlmperatuN ~ 1010F. I'.-- the oon4eJ:ls•• unon'• 

tio. through a reoeiwr and an expam!on -.1.,.. to tho brim oool81"1 

which an. &8 the awoma .. pora. ... now la the tlJnugh .ueticm 

tapa am baok to tbe .-pn•llOl"m• A photograph ot tb8 Ntrigera.tion 

Q'Bt.ll 1a ahOlm in Apponllz BU• 
I 

(') lr'...n1 CINuJ&t.ton. • !ht brine olroul&tlon 

_..-..a ct.as.Ow« tor UH ot a alo1mu ohlor14e eolutS.on of 1.1 

epeoltlo pia-dt;v• h brim el.NuJatlcm pumpa tab ..ntan tram an 

Smul&W br1m ailDl'&ge "*- an4 dlNh&Pge 1llrough th• anaonsa

oeoW brl.m aooJan. !be bl'tne then tlOllll through tbealr ohS.llen 

am nturm ~ t.t. 1-...ge tank. 

(8) l>S..W!bution and Rettrn. • the 417 all" 

41.Wlbutlon 8YBt.ln eonelttl ot one •In npp~ beadol"e HOOrldarf 

aupply Madere J.oo&t.d. in the 1dthdrua1 alleya be"*:11n buildlnp• all! 

bramh Maden to the point. of' f d•U.wr,r. '!he ~'t pioeaaW"O ot 

ihl au oaw.J.t1omng plant (10 to 11 P•••l·~·> la •lntabld 1n the 

cUatl'S.butS.on ayatiem. aDi i• Nduoed at the point ot 4ellwry by ,,..zw 



o-r or:\t1oeo or oozrt.rol wlwa. h ret1mi &yatem oona1eta or 'tari.om 

'bramh .,.._, •ch with a booGtlr fan Ylhioh deJ.iWNS the o.!r to tbf 

ooU.othag min la"lng bl.ck to the ~plant (E-1101). !.'be 

~loeUl'91 am aeoon&Lry rstum ayatam &N held at appro:d.nat.e~ om 

tmh or •ter oollmm ~uge by a oaotrol •l• looa.~ ln the booster 

tan cliaobarge Um. 

(a) lm\rtJlllllllt ..U,... • A Hp&ratl auppq tJyetilm 

hndabaa 417 oompN•M4 air to Sm~t.a ioaaw within the eno1oaUN 

-.abtga. Pry air la t.abn t'l'fll:D. t.he Seotion BOO ldn aupp]¥ Ma4•• 
puaed. throu&b a •mtion n1-.. and. oampnaud to 86 , ... ,•t• U..t 

et oaapreHlcm l• 1 u a Nd bT •~tr at"beroooJnm. !be alJt then 

tlon to a noelwr,...,. lt ta -sn1a!Dl4 at a ocmstaat ,....._.at 
80 p ... l•I• 0.., ocmpnsH4 air ST &lao be t.4 into the plant n1troge11. 

.,. .. (Par. 1CMb (2)) llbouJd t:ie sn•sure in .. n1 ta-ogen 4btrlbutlon 

line tall below• p..-4ewndm4 i.wi. For a lull ctMoJ'S.pi:lon ~ tbe 

1:-U 4r,/ air plu.il....,....... ~be ac1e to Volim YIII or the JilU-

0,peratlng amai.. 
4. 9?9'!!!.DG l'fatua. • It ._. diaoowzied 4'81.Dg ear)¥ 

plant operation that a •4-4 end 179..- 1IOU1d be IDN ettlo!Amt ttiazi 

the l*eOirouJ&fdOD llJ'8'91D. AoooJ'ldtDg~. and.table ehangea WN Ill.de lD 

h piping myat.m and opmL ting pl'OCMM!ure 11<> u to emble opeft ts.on 
WS.itlout nturnlng the air bem the ~roone bu114lngs to t.b6 dry alr 

plant. X.Wad, the prooeaa buUdlngw arv •upl>lled with &11' at a 

oomtilnt preaeme t.Dl'1 eaaent1all;f no tlow (•o.pt that NqulNd to 

•a up tor ... 11 oontinUoua i.eJiage lo&fftl a.rd perlodle 'bl.Mdlnglt). 

At -.rtoua pointa !n the qa-. proT1•1on la -.de hJr bleeding the 
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dry air to the a tmoaphere when the dew point ha• riaen to minu. f/J"r. 

!Ida air i• then replaced with Id.ma 'f&Or air trCllll Seotion 1100. 

10-6. CompreHed Air Plant (Section 1200) • 

... PwJ>o... - The t\motion or the "plant air qmtea• i• to 

deliTer air at a preHure at 100 P•••i•C• to point. ot Section IOO aad 
I 

; 

other part• or 1•26 where it ia required tor lliaoellan•ou' in•trum.ant•; 
. I -

(not looated within the dry air equipant enclosure•), mdJltenenoe. aad 

O'f:iMr aerrloeh A .. oaadary tunoticm la to prorlde a •uppl-ntaey •miro• 
ot ainua B>°F -.r point ail" tar UH 1n oue• whBn tb9 CNtput ot the drT 

air plant (Section 1100) -.y tall below th• demand. 

b. Capaoitz. • b eGllpl"••aor bcu• (1-1101) oontalll• tift 

air oa11preHor•• lnoluding two 1400 C1ll lngeraoll-Rand zit., llDd thr .. 

IOOO Cnl Chioago Po~tio oairpre••or•. (ipp . Ell ) . 

o. De•1p. - Piw air reoeiwra (Pig. '1) ommeot to a 

oOlllllOl.l bead.er whiah cli•abarce• through two att.rohillera lmd two d.JT

ing unit• to the plmt air dietribution 1119iala. The lat11er oonain• 

eHentially ot a loop aklrting the prooea• area and ••l"Yil3g 1be·-.ill 

prooe•• b\lil4ing•• and branoh beadera leading trca ti- loop to au1dliary 

building•• On8 or 110re preHur• oantrol nlwa in -•oh building reduoe 

the air preHure to a deeired lewl 'llhen neoeaaaey tor partioular Mr

rioea. Plant air, at a dew point ot llinua IO°F. • i• uNCI tar all Mr-

rioea not requiring tbl ldnu• '160, din point ompre••ed a1r procluoed 

1n .-otion 1100. !he plmt air 9)'11te d•1ori~•d in thia paragrmph la 

lnteroonneoted with the •peoial oaaprea•d dr;y .air 8)'8t8a (Par. 10-ta 

(5) (a)) at Seotlon• 1100 and soo. At S.oUon 1100, ih• arrangemmt 

ia 8UCh tl:at, mould th8 preHure in 'the dry air header tall below a 

10.12 
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apecUied lenl, the plant air will automatioally diach&rp into the 

dry a1r mystu to increue the prea1ure. At S.Otion )00, the .,.tam . . 

are oomp1-nta?')"J that 1a either .,stem will •UJ>Pl1' the other. Air 

tn:na Section 1200 1a dried to a le1nr extent than that f'rom Section 

llOO, but 1 ta dn po1.nt 1a l.mr enough 10 that it my be taporarll.7 

uaed tor dJ7 air •niou without and• cont.ms nation of Taluable •

t.erial..9. hrther detaile oan be found ln Yolme V, Part. III ot the 

• 
10-6. Labriaatinc ou •rt.ea· - a.oaue the 1aportanoe ot the 

prooeu puape to ~S plant operation ruka 1eoond. onlT t.o that of t.h• 

•tap OODftrtere, and. •iDoa l\IDCelltul. oi-ratlOD ot the• papa 18 

total.l,y "8pendent. 11POD proper 111brioatlon, pl"O'fUioD tor an extenliw 

am caretully duiped lubriaat.ina oil •78'- tomed a buic nquln

•nt tor plant duip. 

•• P!J:po•· - • rac111 U..1 are prori.ded tor atorlnc, 

pmaping, tlltertnc, and ooollng lubrioat.1121 oU, me! tor o1roulat.1ng 

it t.hrouah the 1hatt baarinp ot all prooe•• pape ot the aa1n ouome, 

1ll amber approxlaatel.7 58X>. 

b. De1ip. - Eaoh lmildtnc 1D lecUon JOO u equipped w!:th 

it. om indep.rxlent p-aTitJ' teed oil.1ng .,.tea 1hown 1obwt10•"7 iD. 

(1) Drain Drua. - · A boriaontal, 07l.1nd.r1oal, lubriaat-

1.llg oil drain drull S.. locat..cl 1.n th• bu .. nt ot euh ouoada buildiJlc 

(App. &l) , and S.. capable ot bold1ng the ant.in oil t.m.ntor.T ot ~ 

buU.cU111. Dl"\a 1iae la in proportion to the number ot oeU.. 111 the 

building. .A t.ypioal oai-city 11 309:> pllona tor a ten-cell building. 

10.13 
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<•> Oll comttiomr, - .t. pariab!At oentrltuge bu 

been provt.4e4 tor uae at requ1red po1nta tn ooauiozal oil oleaning 

operatiom, whlah are ..... eary beoauae ot aligbt a1u4ge bu114-ap In 

tM t\re.111 «r-. The anus la a prodmt o~ tM De IA•l separator c~q,. 

am la •p&ble ot ...,.,s.ng •-r and toretgn pantoi.a trra oil at 

the rat. or 100 (ltK. 

(I) O!! P!ft• • !«lo 011 P1111P' are nqu1Nct tor taoh 

buU4lne• Under no~ ocmdltlom, one la operating. and 4-Uwn 16 

per oent es:oeu 011 to th9 Mac!er. Die owl't1- la Nturmcl to tbt 

bu114tng dJl&ln ~ ana ay 'be olNlerw4 t11rou~ a 1tgtit cJua ln tht 

run-4olm Um to tho ba1-.nt. In ..... the pmp iatla to dellwr 

euttlelent oll +-o th• 1-.der, an autcaatd.o tlaat-oonWolW akm an! 

ouWn ew!toh le &etftaW, aDC1 the •pare P\lllP ill •iaa'We !he punpe· 

are of" h cen11rltua&l t,ype, am wN euppU.ed by All~n. by 

the AUl'Oft ~ Campt.IV', Md by h Worthlngt»n P\llJp amt ~ 

Corpora ticm. 'J!le •* ot the 41'!..tng mtmo -.rt•• with ttie mabe1" ~ 

oelle per bo!J.dlng. A typloal ratin~ h 16 hol'NpGwer tor' a tll>=Oell 

buildinr; ming MO Cl'1l ot oil now. 
(t) n1-.. &Ill! swatmra. • ,_.ten paptt.ole1 .v 

ctamage prooeaa pwip •rlnge1 lt h tber9tore bperatlw that the oil be 

apt,.,,.. trcn cttn am t:l'it. folal'd th!• .m, -.ah ws.l41ng s.a equipped 

wltb an oil ti1taer dulg,ned 'bo remow partioS.a lar91r than 0.008 lnah9a,. 

and a •tr&!mr wh1ob Nm0va1 partioS.a down ~ 0.006 inahe•• the tl11-r 

S.1 loaaW ln the dlaoharge llm of' h oil pmp ln the b&eemnt, an4 

tM 1tatmr la looo.t.d in the line 1-ading to the prooeu pmp ~. 

(6) Cool.en. • !tMt lubrloating 9111i9lm,.. 4e1lgmd 



:i.hti±c~· 

tw a aoOF Wq>eJl&ture r1M or the ~11 pu•ing +.bstou~ the bearlngs. On 

the aaamption r>r a ao°P drop oauaed by ra.cUats.cm loaeea ln the 9T11*n.; 

the 011 000191' aa &ta1pd to Nduae t.he oil tieeperature by l<Pr. 1'he 

oooi.n a" nan!ard Sahutte and Koer14.nr, taro-p.a•• •-...011 ii.t 

ezobangers. 0!1 tlOl9througb the lhe11 la a 11Dgl8 pan. Coollng 

wtw l&D1 t.o 1*8"• through tb8 tube•• 

(8) lmtl'\lmntatS.cm. • h lubrloattng oll 8)"1"-1 

h prcrd494 with 1uUabS. ppea•UN• tcipel'ILtlure1 and flow lnH.oat»N. 

(') PlPSS, • '!ht 1ubftoat1ng oll 11)'8'9m ~ 9&oh 

building l• ••rwd b;y an •ldl'M.Dlb pS.pe ha4er rurm1ng the tun~ 

~the 1'ull4lng. and Jooe.W ldm feet, tour.,.,._ abow the GP9J'&~ 

tlow. !!w building '*4er u tltt.4 wUla a k'&DOh tflP ..ati •11• am 
ta pJ'OYS4M with an •B"..iaped rt.nr tn whtoh 1a Joeatlld an owrti. 

Um and a t1oa~1W nttoh 11htoh operate• the ep&N ~· 

Oil tlow 'bl' pa'titv tl'Qll ill• main Mader to ttw oe11 branah --.... 

'llb!oh aupp~ th• prooeu pmp1 ~ be 1ubl'S.Of.W. A •lw jult betON 

the •11 Maden! min1:alm the preallUl'e at ' P•••l•C. At tb1e 

prMnN• ishe ort.ftoe• In th• 1-.l"S.ng teed Uma will •tlr the tJOlf to 

o.a <PM tor the lOll4 'blu1.n.g. am 1. 78 CPU tor ilh• thruat bet.Ping. 

u..r pualng owr a prooe11 pump ii.rt, th• oll Uaobarga• to the 

butlcUng d.lain 4Jl'Ulll ~ a 1/6 lnah ls-. Further deila111 rr1q be 

tOUDI! ln Volm. YI o~ tho blla Opeli&tlng llamala. 

o. Lubrlaatinc Oil. • the otl Uled ln the lubl'loat!.ag 

l)"lt.ri le a turb1m oll with an appl'OZSnate rating ot SAE {>101 and taa 

a apeos..tto grant¥ ~ o.oos. 1he to1al 1mentory or lubl'loating oil 

tor Seo'tlon 100 1• approzbatieq uo,ooo f!J!Lllom. 

', •. 1; '-i .,,-. 
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lt will be ll&te to Open equtpmnt. Purging Of 11.nes and drlDI 111 

bandi.d in a abd.lar -.mer. To awld ooni'u91on ln nt99130latuN. lt 

~ould be pointed out that pUJl"g.l.ng UF6 trcm 9(1uipml!lt amounte to 

•prooea1 ~· reoawrt' (Par. f-U), and la ontln]¥ c!l•idnot tP«J. pu:rglng 

nitl'ogen tram. the pPOONa •tream (Para. 7•11 and 7•1'). !be hla4en 

and branoM• of thl pur• qa11am are 4ea1gmc! 10 that the ttml requ!re4 

to till the equti-nt ~ plplng ln a oe11, b1'0m 1 -.. i'J'HSUN 'llp to 

aflaaepbea-lo p"anre• will not-NOt•4 7 lllnut»ae AU ot tt. oella In 

a ~1•110 .. u ba!Wlng oan 'bo t11W w!tli nitrogen ln •llfJltll' 

(•) ?9 8!!!'M !R!!f'!r • Pmp ,_la &N supplle4 . 

from a 1torat;it 4Ptlll through a sp~ PftanN oantrol •1• and 

• aurge tank. A.a nitrogen ta eomtm94 bT tm w.i., the P"•aure oontrol 

•1w all.owe..,... to bleed tn troai the •iloJiar!I tut, wh1oh ha• b.

dMS.gmd to hold enough nl1ngen tor appN'Jd.aw~ • 12 hour rm. 

Beaaun ot tho .. 11 o~ tmolwct in the pm;> .-i.. lt le n 

.... M!al that the nitrogen be tS.1ile"4 to remow a,.. roa.t.gn puiidoJ.a 

ln 'the llnl. Baoh •11 llflilem la 1upp1le4 with ibNe ttlten tor ftd9 

purpoae. b t1m1 tilter!• •pabS.· ot trapping out partloln wbo8e 

.-••t 4Sm8nllon la 0.000& lmh ... A oho1&9 ln 1M t..a Um to-. 

.-1 l• pl"O'ti.4ed.. •o that ln th6 ewnt or a ltroken Mal the ~Ji:age 

will be no greater than tlMlw ~· the er-teat nornal lnleakage. In 

addition to l'Htriotlne the f'Jow• the ohokle prnldea a oanwnlent .-am 

~ lnd1oe.tlng and Joaating a lwoJmn 1ee.l fl'CJm the !.mn&aed p:reuure 

ctrop &cP08a the oholm (Vol. I, Par. 8-14). 

(8) Butter Zam Sl!tAm. • A butter 1om b9ader 

10.JS 
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NOl'1ENCL I\ TIJRE 

LINC ..$P£t:,, NC~M. HA~ 
Nil. . ..SIZE "1· .JO· TEnP. •r TEHP. 'F 

SE-I .$CETA/JLCI£ 17/J 1'0 Z/2. 
lil£'6 ... 11/J 160 lll 

-
lil£· 6 .J". 171$ 1'0 1.Jt 
liC·' ... 17/J '"" Zll 
liC-10 " 176 '"' lit 
61£·7· :JUtr AS 1///1-ua 176 "" lll 
liC .. ~A.J1'1·- /7/J "" i,;ll 
G.1£-4 ,. 116 160 ltl 
6E-IS r 17411 140 Z.ll. - _,. 1141 J60 ltl 
6El7 . ...,.,~ 11• 160 lll 
6#-16 ,. /70 '"" lll 
&~.,,, ,. no / (.0 t/Z 

IJUILDl/olli TA/JU;.· Pf.J6• TAllLE·IJ• PE-84 TAIJLC "c" PfriLJ TJA.IJL.~ 0 TA•LE7 

CCLL LINE 6E·l 1111r~ 
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,. 
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~.,.lf·OO....l 
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K·J0,·1 l»i<·lf· ......... .I ,. ~,.~, 
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K-J/O ·UJ .JIO·/.lf·otMU 11/z .JIO·l ·ff.OdM./ 

K· .Jll-1 ,,,.,.,,._ .. 17( J/l·l·H«J·AJ.. l 

~-.lll·l·Zt.J Jll-l·~A·l r Nl·l_,,·00-AA· I 
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IUpplier; the burter aonos of the di.rterontial tre.nllmittera ancl the 

proceaa oontl"ol "flllws ot the oell. bee butter IOMO attord proooaa 
. q 

proteotlon &ff'!nat air tnleakage in •se or tallure or a diaphrtim or 

" bellowae A oaplllaJT oheb t1ow ei.m.nt lnd1aia.1'ea ~ radioal ob&np 

1n the ooJlr.iitton or 1"1-· ln the baf'tq aom Um. l'lol9.l~ there will 

be no tlow •!DH the nl'"'Slft ta 4ead-enk4 tn ihe sm~ta. 00-

..... ot tlow ln4S.•'9a a bNelc either to pl"OONa or to ataoapheNe 

(e) B\1Udl;!¥ anct ·Cell Datta !y!1-. • Die •11 tatium 

lfBtlmn (Pv. a-111>(') ) f.• ~ ao ht tt oan be no ... 111' oonmotec! 

to a oomtant P1'9••ur. bu11d!ng claifta header• or, II 4981"4. to• 

eyet.a 11h!oh •l'l•a the dab u tile pl'OOM• Pl'WUUl'9 -nu. ~ 
lntornation la ocm1a!Do4 in Vol,_ III ot th9 a.ii.. Opera1d.ngll!ama1.8t 

io-e. Jlob!le Sentoe uat.ti, • "fal'lom portabl.9 alts haw been 

4eal~ to ..,... ldaoe1lu8oUI ~ purpotJ•e at aqy .. 11Nd polnt 

ln ihe oaaoad•• Ji1UV or th• opeft.t!ne PJ'lmlpln .... 1p. a.nil twoUom 

&N ana1og'OUll to thOM ot 91Zu1pmn't 4eaor!bed ln Senion 8• llobile 

unitll Ule4 at W6 are bl'htJ, 45.aomHCt 1-Jowf at.nslw 4eaol'iptlona 

are a-.Uable ln Vol'U11:9 tv ot the Keli. Operating immai.. 

... ne 1lt.ouulll !:9!¥ Unttl, - bee mite arw ... 

tn Jak a.teot!on work. h pumping eQu!Jm*lt ii 6'eorib94 s.n Toi.. 

•• Puegraph B-101 the Jait.k 4•-.ts.on equ!pmnt ln Volmt a. Paragraph 

ba o-ns SgJr, Purg!~,. &DIS D!!pcel Un! ta. 

(1) ~· • It -.a plazlmd tio teet the pertcname 

or all l1-la or p~•• equipment. prior iJI:'.> plaeS.ng s.n Hrdoo with 

uranl\lll h«atluo1'"1d•• by p1"811m1rary opero.tlon on n-pel"tluorohepia.-
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SECJ.<Jfr 
(oode :o&ma C-TlS) as a prooeae ge.o. ttde won h 4e•or'1bed 1n Volim 

6. Mob1:1e •emoe units wn aooordlng~ provt4ed to •erw the t'ollonng 

purpoeea1 

1. fo ollarge C7P14 into ih• Ml.la• 

1. fo ew.cnate •ll• oonialnlng C.,i"u at operating proa1uiw. 

s. !'o naou&t. oella oont.aizdng lllatuNa ot air ant c.,r18 

a~a~opre1•Ul'9• 

'• .,. purge air am n1 trogen OClllti.lmoualy tram equtpmzt 

operating on c7FJ8 by wt~ a at.nu:N ot as.r, 

..nitrogen. am c.,rw ~inc am eepare.ting tb8 

CyPJa• w.pwtsing It• am Ntuntng lt to ._ operating 

equti-nt. 

(2) l>e•lpt • h crru •1"P~• purging. ... di.9P011&l 

equipment 1• momt.4 on a tati.r. A.ppflmba111 owa11 41-!am u.: 

bell!,fi1s U ~t, JMagtti IS teet, am 1'14itl 8 t .. t. Oo!llSenl ... , noel,..., 
am P1llPI are pyraml4ect Ill tho oeabral pOl"tlon ot the trati..., ananpct 

tor •xi.mm •• ot paT!ty tlow• an! b914 ill posltf.on by •truotmial 

••1 aupport9. 

. (a) 0.11-ClardnG P:s!lflll9'1: • m.n c,r18 u 
to be t9d ilo a •11, tt ti.a trom a •tclrage ,.oelwr to a •poriMr1 

tram wMoh it ta piped to tM eell. The •porlier l8 -4e ot allt.oon 

'bl'oDle, and bu an aten-.1 •2"1lP1•1 11:rip blat.r. !be Noetwr !II 

a 68 plJ.oa drm. also ot a1Uocm bl'asm. 

~.) &lmo•l and Purg!p§ !SulJ!!Dt. • A w.oum 

p\llp &Z2ld w.por oonclenHI' aN used to NDDW tll&90UI c.,r18 h'an a oell 

am llq~.»ty lt. c.,r16 t.e aeparated trom air 01" miarogen by oondn-

$ .. - . .. . •. · - . --~-,,, - is l~ii

V · 22 £$,1., " 63.!L.,8[ r_-; 1 1 ,"'-·~ .. .... 1 T--· . 
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1&t1on whon a cell eollt&1n1ng dilute 07F'JS l• purged. Colld9ml&tion la 

aohlewcf by J7J8&JUI ot an aud.~17 tuo-eta.38 Freon-al retngero.t!on eyatea. 

4!'he c7Fis ~la !.'&de up or a bl'or.ae •bell·~ rtnm4 oopper tubes. 

o. 0418 svi, \Ja!u,, 

(1) f\!P~• • '1he C-418 110bl1- 8q)ply unite are 

.. signed 'bo •U?P1¥ fluorine (oo4• l'Nll91 c-118) ~ the Mlle tor ti-. 

purpoee of oondlUont.ng •11 piping atW1- uNlllb~. 

(I) Deale • nw fluorine .ta auppll-4 to th• · 

pJ"OONI ..,_ ill qllnhr• at either ot iMo oOD1Mntlatlom. PUN 

tl'UOl'iDe i• turniahlict whlD a ot.oulating oonditlonlng prooed.Ul"e le to 

be aHC!• an! a IO aol pttl' <Je~ ldJdna'9 ot tluorlne ln nitrogen llbtn the 

•ia14o eon!ltS.onlng metbo4 l1 ~be med• Die 91Un4en &N tilled iD 

• PN88UN nc>11 •••Hng '° P•••"• •t Seotlon 1100 (Par • . J.1-4 ), and 

munted on a 4o11.y tor ... ot tl'aaapepria id.on w! thin the prooeaa 

1nd.141Dg8. the dolly and 4r\t:1 _. tioanapon.4 be-.n prooua 'bulld1np, 

and 'between the prooe•• ana &n4 s.otion_ J.IOO, 1'y IDKDI ot • •peo1a1 

t::ruok. in. 41"\m ta ocmmoW 1x> the tluor!m blri oomwotton ~ the 

oell w be oon51tlom4 by mana ot a lpMi&l notion ~ pipe &D.'l 

tlalbJ. ••l 11aae. the holding 4Nl1 la. J/6 tnah tlblok llODtl 

07U.n4•• ~ 69 .Wio t.et •pe.otv, 1-1/1 teet tn J.agih. 

4. c-IJa Ol!f?O!!:l Vldt., 

(1) ~· - ,,. o.aie dlapoal r,/llimn .. cltlalpd 

to ab&Ult tluor1-.!tl'og9D ldfture fltolD equlpmnt am piping. and 

trarwport it b:f plpellM t.o the tluorint 41spoP.1 plant. 1•1406 

(Par. 11~). '.ftil• dS.{>08&1 plant-. not aoheduled tor oompleid.on 

4\IJ'ing the ear~ •••• ot 1-26 oper-t1on1 one portabt. 4lapoal unit 

J.0.11 
c:; 
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waa thorefore de•i&J*l to ••rn u a temporary Mana for reaovina 

fluorine from oeU. atter oonditioning. 

(2) DuilJl· 

. 

(a) Permanent s,.t.. - The permanent fiuorine 

dilpoaal unit conai.8t8 ot a a19tem ot .t1xecl piping with portable Taouum 

, pumpe. nuorine-ni~pn aizture ii withdrawn from the oeU. or o~ 
piecM t4 equii-ent to buildtnc Madere. At the tront ot each lNi.lding, 

theae pae1 pae• throup portable ftOUm pmpe wb1oh ara med aill&l.Y or 

1n pa1r8, clependiiic on t.he eiH ot th• equipmnat beiJ>& e'9Uut.d. The · 

&UM diacharged trcm the TaOUm pmpe pu1 tbrouah a1n til ter11, where 

entrained pmap oU 1a reaowd, and than enter a oollecttnc u..ser llhioh 

eJclrt. Ula prooeae area, m1 earn.. the su to the clhpoaal tower at 

luilding 1-1405. Ito•• ftClua pmapa are 11Md u 4-•aribed. in 

Paragraph s-9 ot Yol-. 2. ·A t.;ndoal portion of tm pc'llam" pipinc 
/ 

.,at., and tM portable pampiDC .tacilitt.1, are •hom 1n Pipre 4) 

(facing p. 10.19). 

(b) f•poJ!!7 Unit. - ~t tar t.he tmpo

n.ry unit 1• aounted on a trailer, and an be aOftCl to the Nquind 

looatlon b;r 118&118 ot ~ truot. The t.mporary C-216 dUpoAl wagon 1a 

ehown in pl.an and •le•Uon bT flpN 44 (tao11tc p. 10.20). A __..uo 
41.agra ii 9bolrD in ftaan 45 (taeina p. 10.21). nuorim-Ditropn 

ll1xtun 19 ub&uted fl'oa tll9 eq\11s-nt, . after oonditlontmg, bJ •e&na ot 

two T&Oum pmps · oonmoted 1n pan.ll.el. !he pmape d110barp through 

aitlt tilt.era, where entrained pump oil 1a rmOTed, and then to a alt 

reactor where the fiuorine 18 abeo:rbed, and ehlarim IU 18 released. 

Thi.8 w••l 18 at.r~ooled to diaeipate t.he beat ot the reaction. The 

• 

10.22 
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ettlmnt pa llllt.ure, oon11atin& ot chlorine,nitropn, and. ... fluorine, 

luvu the reactor and now through a •oda l1ae trap where the conaen

trationa ot nuorim and chlcrine are nduoed to a Ate ftlue before 

tM pa 1a ftlltecl to tb9 at.aoaphere. 

•. C-616 Ablozption Unit.. - Two mbU.. md.w •re oon-

•tructed to Mm u a •ana tor eTaC11&ting and diapoeing ot uranium 

.baatluoride (code ...... o-616) rr. Cue I oeli. before the prooeaa 1u 

reoowey •18tell wu brOlllht. illt.o operation. The 110bU. UJ'6 diapo1al 

-1\, •hom ill t.m now diagru., '1car• 46 (t.0111& p. 10.22), 18 aollllted 

OD a trail.er ao that lt M7 be ••117 aowd b7 an eleotrio vutor. It 

oomillw, ••ent1al17, of a tla1bi. boa• oonneat.ion to Mia •ll to be 

eTM\l&ted, a oanon trap, a ftOUla pmp, and tiwo aillt filten. CJu OOG

+,a1 m nc ,.._ 10 to 100 par oent ur6 ia puMd t.hro111h a ...iw and 

throttliDg oritioe' whereu aixture• oont.a1 ntn1 leu t.han 10 PN" oent. 

ur6 aN fed to tm -.rbon trap Without. tbrot.tU.nc. The s-a flow 

tbroup a bed or •'zed aoU:rated O&J't>on am allaiD& 11here, at tmpm-a

t.urea below 4SO°I, ur, ill l'9lOftd tr. t.ba .,.. •tnaa "7 •vf'- aorp

u.on. At higher u.,.n.turee, 11F6 naow with the oar'bon to fOl'll 

DOn-wl&tti. vani• oa.pollnda am. ftla tile oarbon t11IOl"idea. now .. t 
be •topped it the t..perat.un, u Sndiaatecl bJ theNooouplu in the 

oarbon bed, n.u &bow 4500,. Tba uiw •re de•i.pld to abeol'b 233 

pollllda ~ Ul'6· £n u..t>q dr&w1DI ot the unit. 111bo11D ln rt.care 47. 

(~ .rr, ,. "'-,-,. ,._ 
. . . .. :---_·" ·~-·~ .n l • . ., . '"'W ·-. • , . ' •.... I .fl R 
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11-1. Intl"oduotion. • In addition to tho oondit1on!n.r; e.rea. 

proper (des!gna.ted Se~t!on 1'00); this aeotion treats or Seot1ons 

UOO and 15001 alao phyaioally loontoo in the nort:be&st region of the 

tn order to dlatingu18h tacil!tiee in th1e location from thoBo or the 

proceaa, powur and admin!otration arou. tooe.tlons of s1ructul"ea 

mentioned 'below azoe aholm 1n Appendix A4 o£ Volume 1. and Appendix 

D16 of Vo1Ull8 6e t!w ttollow1ng 41acuoa!on o!' oondition!ng area deal~ 

rray be aupple~ ~ rei'oNDOG to Vo1UllD l ot the Jrellex Opera ting 

llt.nuala, Book IX o!' the l'elln EnglmeJ'inr: lleaor1ptlons~ and Seotiom:s 

lII1 (1) am III• (5) of tho Kelln Completion Report. Cmxlltionlng 

area opernt1om are oo"IOJ"Od Sn Volume 6111 

lW. COndlt!07!S5 Build!$ (1•1401). 

a. rurpoae. • '!'he oom!tioninc bu!ldlnc -.a deal~d to 

house equipnant and tao11!.t!es ••l"'l'!ng a •rie~ or purpose•• 

1. . Oond1tlcm1nc of tho tollow1ng ola.saoa or equlpt:ient1 

•• Coawriltl'"le 

2. feating of' equ!pmnt1 

a. Porosity &zid aepcu'tl.tion effio!enoy or oonwrtera. 

b. Vb.cu\.m teo~. 

s. Olee.nSnt or equipment. 



4. Rope.ii- cf' equipment. 

6e Sto1"0.g"C of ape.re equipI(X)nt c.nd part.a. 

!be oOD:lit1onine; building•• thus deal~ basically as an orbenaiw 

and epeo1AM.IOd Jl&intlmmoe plant ubere equipm'3nt could be prepa.rod 

tor aerdoe in tho prooeae area.. 

b• Pre!hd1!!if Eng!merlr!g• • It as moesaary tbo.t tle 

taoS.lit!es llated &bo-to be' a-.tlablo bei'ore a~ prooieaa equipment 

oould be !mtalled ln the na1n prooesa bu11dlngs. Die oomitioni?JG 

'baildinc am acoosaor1ea wre t:herot'ore aohedw.od for ear~ oon

struotion, end had to be en~JW8red ln tho ahortest poaaible tm. 
the building (aoluaiw ot epeo!al equ!paont and aysimll) wa.a dealfP>d• 

undel" oontraot W-?407-eng-19• by Ford• B1.oo!1f an! llcLVS..e tno., \1ho also 

l!ILDI{~ the oonotruotion work. Dooia1ons atteothle ~ut of' th> 

bu1ldln& am tho amunt or equlpmlmt to l» installed. W1"'8 prbar1ly' 

lntluenoed by tMo oonaldorattona1 

1. !be SmtalJatlon would haw to be !Argo enou~1 to 

i.mi. en enan11oua 't'Olume or equlpmnt during the 

ocmatruoid.on •'tnges or tho Jt-25 pl'OgNl!'l w1 t.hout 

beoordnc a bottl.r.wok. 

2. Oterwtairig wu to be &'ft>S&tde ainao lt waa planned 

that event.~ the buildlnr: would be usod tm-

m.inte~ purpoaoe only. 

!he problen ma oompUcated by the unocrtn.in atntus of t.ht owntng 

a.nd oond1tlon1ne developtmnt progre.ma. Am~io or the cloo.n!nc;. 

oondit1oninz• and •intemnoe aotiv1t1as plannod established the ttaat 

J.1.2 

:;;M;e « t~ · 1 r· 
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that a building 400 feet v:ide nnd 1000 feet lon.~; would be requil*ode The 

build!nc would have to be oorlvoniently J.ooated with reapact to railway 
.f~m 

aldin[,8 to fuo!lltate raoept1on of' equ!pc:snt arrivinr~ the li&DUtaoturen• 

plo.nts. It was aho blpOl""tant that aooeao be a•U.e.blo to rza1n hic;hwE.ya 

leo.d1nr; into tho process area. Fo"1.znately, a 1W.l ~rk -.a 

f'oum, of' euHabls •1.ao and deoign• am. pal"tly tabr1oaWd for use by 

another project. A ooru;lde:re.ble uiount or tiDB -.s 1awd by prooUl"i.nC: 

this ateel1 tho tJoanNDrk -.a rapidly adaptod by Ford, Baoon1 and 

Dada to meet apeoltS.o K-16 1"8qUiromnta. 

o. Origi.nal Dealm- • The ocmdltS.oninc bu1ldlng. 

attlated soo teot eut of the oaaaade •tr• i• a too by 1000 root, ono

atoey bu~-ldlnt~ or ateel framet and brlok wall oonatr\leticm. It ia 15 

teet hie)i. and oontalna a partial bnaemBnt or 12.000 8qlru"e teet e.rB&. 

Ovol"head 01"9.l'Je8 •OJ""ie operat1n.r; tloor ape.oe. Floor area -.o origlmlly 

allooat»d as tollowa1 

CODdltlonlng turz».oe room 

Running teat stand.a 

PS.pa aaaembly ahop 

vacuum _teat!nr, area 

Un1 t usocbly 

Storarne • pa19ts 

Inatrtznent shop 

'i'r:::.ns ro:r lams 

M.ooo 8Q1.Bl'O toet 

"·000 
41.eoo 

tu.GOO 

12,000 

28.aoo 
82,000 

2a,aoo 

52,800 



" 'o '. • ;· " " !9 PJ PJI ?!S'Ri Lo.cs 1 - "u .. -. 

Gv.f eterln 

Daoomont 

4,000 

11,200 

60,000 

468,000 

( 1) Conwrtor Comitloning Stancle. - T110 oonwrter 

oondition1ng etands were 4ea1~d to provide a ineans fer pre-trenting 

thct dU'i"uaion abl.ge oonwi"Wrs by olroulnt1!1{; rluorine-c!trogen 

m!zturea, J8ak taatlnc the entire UNl!lbly before tr-ea. ting. and cheold.ng 

t.he ~slty of the barrier tubes before and af''ber oonditlonlnG• It 

111.s moeaSt!!.ry t.o release detailed dl"awin~ and epeolticc.tlono t.o equlP

ant -.nutaoturen bef'ore ad9quatio Jaborntory dam wore a•ilable. 

r.- naq>le, It •a not known 'lfhetnor oond1t1o~; tor a trm boUJ"O at 

sod'F would be preferable to oond!:tlon1n · ~ tor lon~r ti.mo at ~101" 

tenpepa.tureeJ whether a11Lt1o or a1roule.tlng treatmont would be roqu1rodJ 

am whether di:lute or ocmoentrated fluorino ~s oonoentretio1~1 would 

be coat ettioi•nt. 'lbero w.a also unoel'ULinty aa to whotlher the 

p!'e&enoe ot an oxide tUc wuld inwrtere with the tornation of a 

proteot1 w tluorldo ooa tin;'. and 11het!ter mans could be f'oum tor 

:remow.l o!' objeat1om.b1D or~nio 1mpUJ01t1es durinc barrier l!&ml!'e.oture. 

It as possible th.:·l t a eydroG9%1 tlroatamt am/or degassing m1dlt be 

"quired to pr9pan the ban'ior for oood1t1on1ng. In OJ'd•r to provide 

tor all oontini.;enoles, 'tho conwrtar oonditioninr e'hi.ndD were orir,imlly 

deal~ to permita 

1. ¥ro1'1n treatment at tempo"1turee tit' to aoaov. 
2. De{:JIBsine under Mdi •ouuc. 

3 • Conditioning vii th or w1 thout o1roulo. t1on at tempera.-

11.4 
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turee up to Saa°F for u long ao 24 hoW"Oe 

Prov1a1on or oonwrteP oo:cd1t1on1ng tao111t1oo mo based on tha 

tollowing ant1o1patod da1)¥ produotion or oonwrters at the Chrysler 

plant1 

Sbe 1 2 unlta per day 

' ., 
' -

20 

!he l"Gquhted aumbei- or stand1 'mB aet at 18 large slse units (rar ss.e 

1 and. 2 oonwnere) &M 16 1-.11 •1" mdts (tor Sise 3 and ' in-ooeae 

oomertar., &DC! purge conwnel'tl)• Sawre.1 montba ai"ter tho OZ"ders bad 

been placed ror the oonvertoP and ~ oonditlonlnc •iand eqm.rnmt. 

am at a t1mB wt•n tho enetneer1ng or the oondit1onlnt: aroa •s woll 

uDder way, oonolualw laboru.tOey data beOU8 aw.Uablo• Optilu:l 

oon!!1ticm!Dg •11" tof' a t-lw hour o1Poulat1on oyole in dilute tluDrim 

at aooOF. Ifr1rogen treatmnt e.lld de~u!ng wre tomxl to be uzmasee•• 

aaJ'T• Hydrogien 1lren ting taoilltie• wre theref'we ellmlm:t.od• and 

~light 4eo1~ mod1t1oat1ona .. ~ rrnde ln order to adapt the •tams ~r 

t.at opet"llt1on at aoo"F. 

(a) ~a. • !ho turm.ooo P1"0[>8r (lomtec! 

on tho •in floor) aJ"G ot the alootrionlq boated,. ho!"i1ontal bell type,. 

1'1 ttad w1 th rom:>•ble beade to perm!. t aett!nc: tho conwrters in plaoe. 

b turmoes and elaotl"ioe.l ooittrol equipomt wre turn!a!»d. by the 

OBnel'Cll Eleota-1o compaey. F.aoh J.ai-ce f\rraoo (Fi~. 48) ie 1•-11-~" 

ln dlmmter by 1e•..o" in lon::th, and !a pJ"OV!ded with a ga.9-ti~t 

-·· -·-- ~ .. ·-· · ,--. ~ ....... ,~ . ,..._ i VS8 
~lAJ ~ . _:At . J ., __ ....., l~ 11.5 
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wuldod atool oe.slng v11.th 5 1nahec ot 1.nllulation on the csidon, and a 
,,... 

re~otoey briok .t'loor. Heating elemnta with a to1al capacity of 150 

JM exteJXl be low the a uppoM;a along the 1ong1 tudinal axis or the ft.trnloe • 

They a.re divided into t.hJ'oe aepo.ratoly oontrolled Gl90\ll'B of 60 F.l'i 

oapo.olty each. !be boating elemmt.s 82"8 t'i~ with stool ~s1nr,o wh1oh. 

are conneotod to tho auotton of three oant:ritusal tans, 4tnoh o£ 11hioh 

h driwn by a f•l/I hoNepo119r mtor. !he tans olroulate heated air 

~ th& haters and ucn.m the oonwrier !n 1uab manner u to pro-rido 

ett1o1ent bee.t tr.m!'or. n.e Uppe1" portion la a aem1-oyllmr1oa..l, re• 

.,,.bJe 1*\d• A ald.R on the edge or the hood tita into a troutt. aroun4 

tho edge of tha 1owr pori!on of the tm-moe, am pl'OT!des to~ a .... 

aeal to bep the beatect air hom .._plng t.hzo~ the joint bot:aen the 

illo aeotiom. b lClftr portion ot the ouing ii pro"9ided with a Urait 

..S.toh whioh la open 1lhen itse hood ta nmow41 while 1n th1a poe11:1on 
., 
" . 1t prewnta ~ oloalng of tan IOWr and hoatei- o1ll'Ou1t:;• aD1 affords 

proiaeotion ot operatora worklni:; on the turmi.oe, !h:tee 4 tnoh wnt 

•lwa aro plAoed alone one 114• or thG flrmoe. and additional w.lve•• 

~a tnah as.., are Jooa'f.led on the upper portion of ~e hood. hoe 

ue med tor adldttint; air to, am d!eoharg1J3g air~ the tur.aaoe 

in order to auiot ln ooolinr. the turxaoo am the eonw:rt.r at the end. 

ot the oontHtlon!.ng perlo4. 'lbe .all~· an 6•~1/l" x 

12•-0-1/4"• and a1m.11ar tn 4esle;n. 

(b) Ali~nt ~vtoe. • !he lowar poriaon of 

the t"uJ"moe 1s titted with an allgrnimt derloe ror loa&ting OO!lWrbero 

in the propel'" poe1tion. lfhS.. devioe consists o.r t-.-;o rollers with axes 

parallel to the lcmgltudina.l uia of tho .t"umace. and oerws u the 

u.s 
·--.. . - ·- # - . ,., ;···. ( 

. .. . '-· ~ --- - · .. 



auppo~ tor the oonvol°Wl'"• The rollora reot upon mount1ngo at e1thor 

end wh1oh pel'l!d t tho as11ombly to be ahU'ted ls. tore.lly b'J ~ or jlok 

80l"e'W8e 1'be rollo:ra tbom!lelvoo my be J'iJOwd t.cnard or e.wny fioom eo.oh 

other at 8Elch' end. Suoh mo'V9mDnte ehit'-t the points of auppo!'"'t ao u 

to rabe or lower the oon•rter. at either 019 both ends, 1n ~or to 

br1ne tl1e t .langed no1slea to the proper el.eve.ts.on ~or &li.glbant with t.be 

pip~. A dog. with a ~ attaohed to the tr&mrtrork at one em 

ot the turmoe, auppllos the naana tw 8hlffing a oomertor J.ongl• 

tudiD&l~ along the rollen. Adjuawnt ls thia Pl"OVided 1n ~ 

cUrectione• Spaoer pleoea to be mount&sd upon the rollezto are provided 

tor- 'ttie support or the Sise I conw.r1Jor ao as to bring the eleiiatS.on 

or !.ts center Um to tbe 8ams hltlgbt aa tho.t or t.be Silo 1 oonwrter 

when aettinc ! t ln p~oe ror comitioning. 

(o) Ptpti:au. • Moml e1Poulat1nc p!ptng ~ 

oonditioninc gi.e ls traced with aoollng coll.a a.m atrip beaten. It 

paseea thPoul#t tho floor, am oom»ote with the o!roulatm~ pumr•. 

•auum ptr?pll• ~fluorine romo•l ~ to.ted ln tho 'buerent. Alao 

lnst&lled tn tbe maacant .,.. tho furtmloe 1n.etrm1mt pamls, gas tee4 

llnos. ane e~ust lim•· fh1a &JTCUlcem&nt reduoea too rwqu!red bane 

area. am 11erwa tb Mp&nte the opeJ'6t1nc orewo trori tho handlbJe 
orewa . (App . E9). 

(d) ~· • 1'ho oiroulatlne punpa (Vole 2, 
a.-e 

Par. 6-6) aro dr1-wn by '7•1/l horeepowor motoro, am1deolgned to 

clroulato gaoes at the ratio or 350 CFV. 'Jhe fluor1m remo-val pm::pa 

{Vol. 2, rur. 5-0) arc ro~ irJPe w.ouurn Pl.ll\1D or 50 CFM aapaoity. 
to . 

oapa.ble of l"Gduoinc tho presauro 1n the o.ssembly ~ 1 t:rn. of' ~roury. 
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'Ihcr.1 take euotlon from the o1l"Oulat!ng piplng botaten the disoho.rge 

aide of tho olroulatlne Puct> and tho f'Ul'l'J&OOe The tluorino \UCNUrl1 

0 
p~ are lubrloa.tod with apeo1al fl~bon 011. and prov16ed w11f1 a 

Id.at tlltor 1n tho disobarge Uno. 11d11oh lsOOs inix> one or ti.'° fluorine 

diapooal heaclene A high '9aoWm ~ (Vol. 1. IV. 6-10) s.a oomwctod 

to tho "'A"' end of the oonwrlett• and 1a uaed tor ••ouat1n~ tho untt 

prioJ' fx> troa1Jil9nt. In oonjlmotion wittl a leak dotectial" (Vol. 1. 

Pu. M), St ts alao med toi- 1eak i>eatfne of' the entire uaembq 

8eton a ran. Eaob Rll atand la 4tQ.uippod with a 1000 CPJ! w.ouum 

PUlllp• and -.oh lai-ge atand with a to00 CPM P\Zlt>• Appendb: E9 abca 

a pbO'bographio ~or oonwr'9r teat •i:iu:ld turmoe piping and pumpa. 
, 

A 4eta118d deaortpt10J1 or oonwner oondttScm'nc equ1pn91lt -.y be touDd 

1n Vol~- XXlII1 Pari I ot the Jrollox Opera.ting ~la. 

(2) lJ!!' Cond1!d.on!.n&j S1and8, • fMJAty ocmdlti~ 

ablnda wore provided to tao11111atle tluorbatlon oi' prooeaa pumpe. &oh 

oonaist.a prlnoipal~ or a control pa.ml, ~ puq> eub-base. aDd a hood 

tor enolos!ng tho ~ ou!ni~ dUJ'S.ng prooeq!ng (Fig. '9). the hood. 

la -.de Sn two aectlona, tho lcMer aeotion being taatoned to the tloar• 

and aonb1.1n1ng a an!told of' ts.w bel.l.mllt..._led ...i.wa. Foui- ot 

these -.lwa aontzool n!:trocsn. tluorh», ~ aD1 di.lpoao.1 bee.den. 

'l'ho titth 18 looatod at the OOl!IJOn junction or tho othol' toua-. ill 

haw extenalon handles tor opel'Qtlng from out.aide thG hood. A flexible 

tube l"\lD8 !'rm tho la.at-auned •lw to tho 1r.rlalalt tlan(jO on ttie P1Jlll>• 

NX1 & prouauro masuremsnt iap !s provlded in t.'1-da Uzw. Sixteen 600 

w:tt strip heat.era are located in tho lower hood. A 11m1t .S.toh an 

~ heators (open when the hood !a off) is Snstalled tar Rtety pUl"pOM•• 

11.8 
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Tl"!S !ntorior of the hOOd oa.n be wntilA'bxl b".( mao.m or the care eJdlaust 

systerJ wh!oh G"W.Cuntea tho ptanp seals. Ea.oh pa:ip otund hood 1s con• 

neoted into , .. this aystem throuGh a qu1ok-openinf; •lw. Suitable aux• 

111ary aystoca are tnatnlled £or the aupp~,, respootiw~. or i'luor1ne• 

nitrogen, 1ubr1oattne 011.,1.natrur»nt as.r. am elDotrioal pol!OI". and 

for ttluorina diapoenl, seal nnd hood exbauot, and tnatrumentation. A 

t'ull de11orlption ~ be to\Dl ln Voltne XXIII• Part II of the Kellex 

Operating ltunala. 

(I) !ffiS.ng -at Stand&. 

(a) PNHmS'!!'if EDG1D!!!:!nr.• • Whan lt 1llLS 

unoertaln wta t deoliDD 1n mrr1er pol"O&i v would bo norz:al during 

ooawner oondit!.on!ng. and wbother 01'" not tho oondf.t1onlne operation 

'llUDld be OU"r1e4 out UB'!er ate.tic OI" oiroulating oond1t1ona• it 'M1B 

Ot"le1fally proposed that each unit (or a large mjor1ty of the tota.1) 

ahould be teated at'ter oond!tion1nc tJO determtno 1to porosity and 

aepare.tton perf"OZ"J:llUl(M) under oond1t1ons wh!oh close]¥ altr&llatsd actual 

opernt1on. For thia purpoB•• tho •l'Qml~ t:ioat a~" was developed• 

am the oornortier test area rna orlr;iml~ deaicnoo to aoooz:nodate 

nim't.en •tm.nda• 
(b) ~·· • Speo!fiaal~, the oontlmplated 

t'unot1on of tha runninr:; test a~nda uaa t:hree-told1 

1. 'a:» provide a peri"onnnoe t&ot in medor to dO'lOOnS tl"e. bt 

that oonwriere (and prooeae pumps) would opernto at 

ooni'ori:l!ty with plant dea1gn. 

2. To moosuro the poroe!ty of tmits as • i':lnal aooepinnoe 
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ten In thi• r•mpeot. 

a. 'lo -IUN the •eparatlcm pert'armmoe ot ocmwnera. 

(o) ~er -DnelOf! ut. - Wodc .. WS.th a prototne 

nmntng atand at Chryaler • howner • oorrobcrated tm baalo permabi li v 
tnmatoraati~ theory clewloped. and 'the approXS...te ocrreotma1 ot the 

oaloul.ated Motion drop• inaid• th• m1t1 it tollOll9d. tmrerore. that 

.... IJUJ'9JMIZlta ot permab111ty made cm the oonditioning •tand with aitro

PA at aiaospherio preuUl"'9 and low preaaure clropa · oould be aat•l.7 

trualated tbeoretioalq to permablll ty ot prooeea gaa \mder open.tine · 

ocnUtiona. At the ..- u... the leak now thec117 llhowcl that 4-c• 

to th• barrtw oau.14 be more HIUlitiwl;r clltteot.4 b;y 1--pn•wre-drop 

flow •anre•a:ta. 1he b;r •uur.-itm ot deoline :ln Hparation etft• 

oimo7. It al•o dneloped. nb•qt*ltl.;r. that oonditioning ot omwrten 

b;y oiroula't!ng dilute nuortne-nitrogea Jd.zture• would be preterabl• to . 

lltatio treatmnt. now •UU1"9lent8 at th• ocnlit.l~ •tDd wauld 

therefore be &Tillable• md the l"\lmling tellt OC1189qwmt;l.7 beoam un-

Moeuaey u a final 110oeptmoe teat. 9d• wu tcrtunate. •lnoe ex

pvi•oe U4 pl"ond that th• running teat• were tim-oauua!ng. lln4 

nrt troubleacme. •ohanioall;r. 

(d) Teat standa Instal.W. - rcaar nmn!ng teat 

etanda (Pig. IO) wre tinall;y inatalled tar th9 purpoa. ot tellting 

•eparatlon ettio:leno;y ot oanwnera of -.oh ot the tom" Ralldard d••• 

In addition. an• wu proricled tor teating the •A" pUllp V•tur1 •tel'• 
(Par. T•lb) • and two wre ocnatruoted to •rn u "breaJc:lng in" •t.1149 

to detel'lline tm aoat 4eairabl• type ot inltl"\llentation tar rumdng 

ten.. The teat •tand• are arranged. in a row along a V.oh in whioh 

are located o,rus auppq ad return -.in•• nitrogen .uppl;r ad exhauat 

. 11.10 . -· • 



-.tn1. and wawr. 1n1~t air. sid lubricating oil Un••• The 

tnnoh lew to a .. "1oe pit oontatning equipmmt tor nppl7 u4 

remon.l ot c,r18 and c8r18• The .. rrl.oe pit 11 25 x 26 x 10 tMt 

dNp. It 11 prorided with aooe11 l-1"9r1 mid with a nnt11at1cm 

919tm oap9bl• ot baMUng IK>OO OPll ot air. !he o~•ri»r u..-q. 

tar iM tcNr standard Ila• l"\mntng te•t 1tand8 :lnol\&491 a bue tor 

reoei'ring the GOllft!"Wr. An •A• pu11p mud a •B• pUllllp ot 11ae1 oarre ... 

9'i»-b ... 1 at eaoh md ot ta. ooanrier ba•• 

(•) e,r11·aw17 871tea. • a-pertluorahept.w 

Cc.,r11) 11 ue4 a• a ••t fluid. 2b• utili'tie• tor the •l4»P17 of c.,r18 

an 1ooate4 1n tm •rrio• plt tr. whim ten tluld l1 f'ural•cl to 

tM• 1t.n4a t11rouch plpe main• Sn • diatrs.button trmoh. c.,r18 11 

lntracluoed fr• llhipp!ai 4rmll into a drlw. whioh i• llOUlltecl onr. 

and drdu Into. a harlacmtal ebarcJ.ng talc. Frca tb9 oharg:lng t.lllc• 

ti. olrouit 1eadl to the ¥11 tluld Mater. th11 appan.tu1 ocnaln1 

ot 1nen 4aultla-plpe •1-•• aD4 •rn• to preheat the teat tlu14 

with ••• Prem 'tM pNM&i»r• c,r11 l• 4ellftNd to a rebollw. 

the TllpOr C--r&ted 1n i;be reboiJ.w 11 d911T9red to the trenoh di.-

trlbution 111tea. 

( t) Ca"1e l\lppq ~· • Prooe11 ooolant 

(OePu) la ~pll•cl to ti. ooolera ot 0Cllftner1 under wit. 919 

Oe"ie q•tml 11 cleaiped to tm-Dim a ocatinuou supply ot oaolut. 

at oantrollad tmperatir•• to any dngle teat stand. ar to sq n\lllb• 

ot test lltand8 operating 11mltaneouaq. !he 919tea :lnolwla• a .tarage 

., 11.11 
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tank. ooolant 0001 ... cool.at pu11p. and •P ... P\lllP• 

(g) P\!li? Seal Sy.tea• - Prooeclur•• tor the 

te•ting ot oaawrter• an the running te•t •tand• oall tor idle oir

oulatlon ot nitrogen. Yie• and llixt\r9• ot the two cu••· lltr~ 
l• u-4 prinoipall;y u a oiroulat!ng Mdi• tor •and.De the 8JB'tea• 

Dur1Jlg thi• nep • th• •ohudoal wark ot the olrou.lat1Dg pmip 1• om

Tertecl in1io blt.t. and ftrU tke oCllll'ftrter u4 plp!nc• Darbg thi• 

nae•. ld.trogu m8t - u-4 tar •alillg ot 1iha pullp•· llhil• te.tlnc 

w1 th orru or llistuN• ot orru llD4 ld.tropn. 1 t ... important that 

there would 'It• no 411ut1ca or ohallge in tilutl• ot o,ru• !he •al• 
aooOl"d.tngq bad to be nppll-4 with C.,P11 TQGI'• !bu ~

oall.ed tor a -1 cu auppq trm two •cnroe•• •S.ia"ogen l• deli'NN4 

C.,111 l• takm trm tbe -1D npcr line Sa the trenoh la 111doh the 

n.par pn•nn l• I P•••i•C• Sinoe Cf Pu ld.11 oCllld-• at aillo9pherlo 

tr111p•rainr•• wt.n mcler pn•wn• abow 1.1 P•••i•••• the ala l• 

lite• traoed •• are almo tm branohe• leadtng to the •al8 ot the 

JUIP•• At eaoh pmp. tibt a1trog9l nppl7 p&-• throup a cu tS.ltw • 

am branobe• alcmg•lcle the pa11p bue. Ou 'br•ah i.w 41reotq to 

th• pUll(> aiao1pberlo •al1 ti. otbll' jotu tM c,ru 111ppq u... !be 

o~ca liD• ocmmot• ·to the baUr •al ot the PUii(>• b T&O\l\a oluillDer 

'Cit 'ti. •al l• OGDDIOted to a ftOU\8 beaclw •rring all ot •• test 

.tand.8. "'° 11 cna Stab• ftOWa pap• aalntaill the ... 1 noma header 

unmr YaOWa at all tiM• during operatic:m. 

(h) In~taticm. - PrDariq. instr\mmta-

tlca l• prorl.ded tar th• purpoae ot •uuring h ga• tla. rate and 

u.12 
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together w1 th the cOl"l"eapcmdSng rate• ot tlow and prea•\11"8 lo••• 

muter ••tab118hed pre•8UN md temperature oonditlon•• Separation 

taotar te•ta require .-pllng and analyaia to •Rabliah the pe~

-ce• ot nitrogen . in C,J'u- nitrogen ldztmoaa at the !nlet ml outlet 

polnta ot idle oc:anrter. 

(l) B!.gh YaolNa P!!f· - A 2000 en W.•tbchoue 

high Yaoum dlttuatoa pmp oGDMOted to tbB inlet at ti. ·~ •d or the 

~wrter .. ....,17 produae• ti. ft01UI aeoeuary tor 1..t ile•tiDc• 

( j) ld>rioating &rbl!• - l.ubrioatiag oil tor 

ti. pmp bearing• l• piped through lranohea trca the npply D4 ntura 

baader• omneotlng w1 th ih• o•tral 1ubr1oating a79taa (wbioh alao 

.uppli•• the pmp• mder trea'taeat ia th9 OGlmtl'ter oond1tioning ata.da). 

(4) Pip! uwlb!z au,. - !bia area 111u wd t.)' tM 

llictR•t Piping an4 a.pply Cmp~ tor ... .uUag ot proo••• pipiag 

(Vol. 4). 

(I) c1 ... sng Area. • Clelllliag taollltl•• inolude a 

degr•a•r oapable ot bllxlliDg UT unit 41e-u.-bl.7. ftye -.11 

audlial")' re•noir taa1ca tor oJ.aing 110lut1GD•• a aet ot t\anl1llg 

rolh tor oalllliDg large 0711Ddri•1 n••h• water tilter•• md t0tr 

dr71ng unit•• !'be• 1md aold ~. are exhauted by -an• ot fin 

IO.OOO en t.u (Par. 11-Zlb). !he olean!Dg operation• are oarried oat 

in t...lw tank• •&Oh apprmillateq M teet laag. 6 feet wlcle. and 4 

teet dMp. Piw are rubber-lined• and tiu.e &l"9 lined with aoid re

aist~ 'briak. Three ocmtain ma beating 0011•• and •ix are equipped 

11.U 
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tor tcroecl oiroulatton. ill owrtlow to a trenob trym1- depreuecl 

ln th• floor. !be 'tnnobe• are lined with aold-proot 'br1ot. md 

oonduot •.W 01..,.sng •14• to Building 1:•1407 tor neutralisation 

(Par. 11-1). the oleaning lhop oan handle •qui:samt ranging traa 

mall ftlfta to lars• pipe aa..mu .... •d ia equipped tor aol'nllt 

degnadllC. alkaline olaan1ng. •tier $sing • .aid plolcllng. Nl"a'kb 

bruldng. md mrt'llN pu•in.tton. 

(8) Y.oma le!ting .&r.a. • Thi ftCN\a tie1tlDc 

area adjoia8 tM olMD1ng area. It ocmtain• ·111x portable nowa 

n.da tor teat!ng piP9 .. -bli••• Vaou• te•tlng ot •quii-zit to 

be .... 1, inatalled in th• prOO••• plmnt. er re-ln•talled after repair 

91114/or reoaadit1cm!ng. 1• o.rrie4 out ln W.. area. In addittcm. 

llObil• equipment 11 u-4 tor nowa te1t1ng at nrioua looatioJl• 

throughout tb9 building. V.ouua t.1tblg eqmi-et 11 diaou.•d in 

Volum &. Paragrapha 1-10 -4 ..... 

(7) !-it Aa.abJ.r mad Stonge Area. • Thia mpaoe 

ae ued tor tb9 .-.-17 ot prooe•• plp!Dg. Arter orig1Dal X-2& 

OC1Datnaotd.an ud •qu!.i-zat installatlan •1 tiniabed -41 OOl141tiontnc 

et tb9 PJ'O"•• piping wu b•g'Cm• tbl• area -.. oorrnrted tor uee fa 

cU..u..Ul)r or tait• betcr• olellling. 

(I) Matn•ano• ISMl bpalr hp. • l1x cliridOll• 

wre origtnalq inol\ld.ed in th11 1Pao•i machine lhop. 'tOol roo11. i.at 

nohaJ1ger llhap. pipe and wlding mop. sheet •tal ahap. and •l•otrioal 

llhop. h•• taailitlea were oapable ot •akb1g general and mpeo11'1o re

pairs to all ola•••• or prooe1s equ1pm1111t. 

d. Preeent Design. - After omplation ot th• initial 

. T -- _./ -'- \ 
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.at1Titl•• bm>lYed in ol•udng. oonditiontng. ae.-bl!Dg. a4 pre

paring tor in•tallation the largl!---qUintitle• ot proo•H •quip.mt -4 

piping requiNd by the di.ttu.~an oa•oade, a llUllber ot internal d••lp 

mid urangnnat ohange• .. " aade in Building 1-ltol. 1n order to .U. 

aon etteotift ue ot the taollity. !be pre..t 1aput la lhom ba 

Pigure 11. Paoilitie• ourrent~ iutalled my 'be bra.417 olu•lt1ecl 

1ID4er the tollawing lwa41Dg•1 

(1) Cm4ition!ag Stan48. - 8tz ocmwrter nwt• aad 

eight ~ •tlmd• Un be• .--ow4 tn order to .a rooa tor dewlap

._t wort: now being oarriecl aut in thi• area ( ... belw). 

!he• 1ID1 ta .... belllg 

-.s.nta!Md In ~ ocmclittaa. 

(I) Cle!!dng and vaoma tellt!ng rao111tte •• - Thu• 

areu haft aot •dllrgca• important ohqe1 dnae their initial oca-

atruot1on. 

(ft) lldnimumoe Paoilitt.ee. - lldntenanoe taollitl•• 

have 'bem greatly upa4ed. mid a't pr•98Dt ooCNpy the greater part ot 

t!w mtiN build!ng. 81noe the .tart of p~ operattcma, the uaouat 

ad twe• ot ~· work dan• in thD oan41tian1ng builcling llaa 

1nareaMd neadily. with auah or the repdt- work prniou•ly dme Sa 

~orary ahop• •t up at ftl"iou• point• 1n the prooeH area beinc 

transterred to Building 1·14Dl, wtd.oh aow inolude• th• tollOld.ng ahapaa 

1. Carp•ter ahop 

I. Pdnt Shop 

1. Pip• Shop 

11.1& 
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~Q;VJ ri i!l Ef'iif I 1 '1:'"8 . 
4. Insulation shop 

6. Welding 11hop 

6. Vaouum pump shop 

7. Electrical mop 

s. Kaahine shop 

9. Equipment test and inspeotion shop 

10. Building and gr0tmds llhop 

11. ValTe repair •hop 

12. Sheet llletal shop 

(6) ,Re-tubing Area. - A ooa.,.rter re-tub~ and 

te1t1ng area has been set up 1n the ncrthent third of .tblr building. 

EquipJDent shipped f'rom the Chryeler ~ Road plant has bee in-

8'tAll~ tor thia work. 'l'hi1 includes apparatus tor aseembling eel 

re-tubing ooaTerters. test equipment. and the air conditioning 81'8tea 

fornerly u.ed at the Chryaler plant. A process pump .nd ae&l ah0p ta 

&111<> looat.d w1 thin th11 area. 

(6) B&rrier Testing I.bar&~· - A DfM' barrier 

test laboratory 11 be1nr; eat up in 'the siorthwe1t comer of tm build

ing. Ccm1truotion ot the laboratory wa1 •tarted in October 19'6. 11114 

11 now about; 96 per oent oomplete. b dep-.z tmeut oon1i.ta ot ~ 

offioes and i.ndi.Tidual >...boratorie• aca:itdning barrier mmutaoturing 

and testing equipment. which wu ahipped ta l-25 trm the SAM Labara.• 

torie• (Vol. 2) • and the Houdaille-Bsr1bey plant. 1'lw tol!O'lfizzg 

equipment has been 1.!i1tall9d. 1 

i. ( 1.lllen.:1) nr.;·1,mro j:' 
....__ _____________ ., Do~ 

h (3) 
GQfiFHiHiiPJTltrfJs'R 8. 
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c~t ~t lB~JC I L1il!/'* 
\ 

2. ho oentrituges. 

Electric 01'WD8. 

s. Eleotropbal"etio 9q\di-ant• 

., . 
a. 

'S'rft&D · Dl'M&P ~ . ,.. (. 
. = . . . . ~ poe; ~-'· .. " . ... : ... : : ... : ........... : :.:."··: ... : ·>' : .. · .. < ... : ... = . .-.: ... .......... . } . b I~) ~- · 

(' ~ ~=. 
~ .. ·. ~···· - .... - .. - . 

e. 

10. A.~ group ot tlow and presaure reoordiDg uu1tnt-

1:1«1ts tor tos~ efflcienoy or barrier•· 

11-s. Aooe1sory Ccnditioning Structures. - ~ following --.11 

a. Ccntro1·nou.., (I-UOZ). - the oantrol ho\l• 1e a.._ 

•tor;y and bueeum:t; atructw• adjacent to the west we.11 and near the 

north end ot Buildhlg i:-1401. It howlea •i.otnoal and control •quip

PCJ.t tor appQratus in. th• l-1401 .rumaoe room. 

·b. FllD Hou98 (1•140$) • - -:ho tan hOU!le • a cne-atory 

oanerete and hollow ti~ atruoture. is located ju.t ea.it ot 'the oca

di~ion112g lndldJJ>.& olee.1dng area. and hOUM• tiw fi0.000 CFN aotor

driwn tm• which oxhauat the ao14 tume• troa · oleening operation•• 

To e11m1nate azq po11a1hls J"9Ciroulat10D of' t\91el!I• the air and Taper• 

are cliechargec! eo teet above the ground through a mpecial stack. 

u.11 
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o. .A.old ltcrap Hou.e (1•1406). - A atorage .,...._ 'ft& 

ocm.atruotect al.pig the •ut aidl ot tb8 ocmdittont.ng bu.ildiq tor handling 

and .taring h1droohlorio md .w.turio •ida. Two 10.000 gallan tanka are 

looated adjaoent to a railroad •ldlng. Pulll»• and n.lw• are enol°"4 la 

a pu11p ~ tor unloedlllg •id• and tor tnnlli'erriug lt 1PO tbl oleuiiag 

tanke. 

U-t. Pluorllle O..rat!ng Plant (S.cticm. 1800) • . 

•• P\rpo!e• - !be 1-26 tlucrine plat waa de•lped to 

manutaoture. b•uti.. - non the large qumrtiti•• ot •1-•l tluar

lne ca• required 'b7 tb9 Project for oandltlo1dng purpo••· 

arc. 
• •thod• ot prociuoiag tlucrlM k dl•uued in Book VII. !Id.• nrk 

_. ooordinat.d tty the l•llu COl'"pOl'ation. mid inYolwcl aWdiu and. 

inwatlptlau at a llUllber ot iDduatrial ad uniwraity laborawriea. 

1be d8o1don wa• .ad• to prodde mm&taatlrizag taoll1tie• at the alt. 

lteoauu ot til"n. the bportaoe ot • UDJ.a~ aippq ot tbi• 

11P90ial obmioal. -4. •omd. th• clealra01Uty ot avoidialg the pbpl

oal 4-cV• inTOlnd in a'"911pting to truurport; larp quati ti•• ot 

t1w .Un.mo. owr 1-.g 41.t.Doea. f1w , .. rai deaip ot the tluariae 

plat wu wwDcl out lty tbll Boat.r JUeotroohea1oal ~ • 11ho al.ID 

oarrlecl out initial aparationa. unCS.r ocmtract W-Tto&-tmg-268 (Vol. I). 

De't&iled dealgm ud oonltruot1aa dr•in&• nre prepared by Far4. 

Baoca1 an4 Dana. Ino •• who alao managed the omatruotion under ocmtnaot 

W-1..01-eag•l.9 (Vol. 6). A D\ll!lber ot d••ign haturea ot the tluor!u 

plat (e.g.,tn~atim.. aaf'ety 4nioea. am llF re&OYal ll)"lt.11) 

Wl"9 deYeloped jointly by Booker• leUez. mid Carbide. 

11.18 
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o. !PGiV• - the Sn'bend.ttent and ftl'iable u.t\.re ot 

ecmd1t1on1Dg operation• planed. mad9 tluorine ga• requlr.-nt• 

dittioult to pndiot. ••t ••ti-.w• prepared by Eellex; lDdioawd 

that a 8UIJP17 of 1S> pcam4• per day wwld be moenary. an. tlWJS"

SM prod.uotlaa Mll8 WN S.utalled la lhd.l41ng X-lS>l. with lp.Oe 

tor 89Wll .ar9. Buh ean proctuoe aore the llO pCUldll ot tluorlae per 

"-1'• Beoau• ot tbe illporiao• of oolcl1ng oontn4n•tion et equ1~t 

'be!Dg oandltiaud• partiCRllarly th• barrier wrtaoe• ot oonnl't:ier•. the 

tollOldng tluorim gu produot speoltioatl.Glla were laid 4om 1 

Ox;ypa 

~ t1'acridt 

IU.n 

l'lucr!u 

le•• thm 1 per omt 

i. .. thm 1 per' .. t 

le•• tUD 70 parta per llllU. 

creater tbm ti per .at 

•otlcm. lS>O. with a..,.., •• 8tOl"ag9 HpUlV ot NO pO\Sld•• Snolwt.1 

me of tb9 larg•n tluorln .. mcter-pre•Nl"e lutallaticm• 1D tb9 00•1117• 
I 

4. Dedp. - lmoept tcr a •!ncJ.e pilots plant installation 

(look 'f'It). DO iD4uRrf.a1 atil.isation of fiuorlm had enr bee under

taJmn prior to the 1:-16 Projeot. nuorim l• 'the mollt reaotiw ot all 

elwlrt8. INaue ot lt• extracrclturll7 -•lw ohetoal •iNN• • 
apeoial dedp1 Md preoautlcma ..... moeuary tbl"oupout tbt prapop4 

lnstallatim. n. tluor!ne plant,•• ecmatruowd. eODaiat. ot three 

ba1141np ot llteel tr.- D4 briaJc w.11 ocmtruotion. 1ooaw4 '"9ral 

hundred t.et north ot tM oonditioning 1N11d1ng. Certain ot tb9 equip

.at 1• no108ed 1';y briok 'barrioada•• 91»eolal wntllatlon la prod.494. 

-4 mi elabaraw a1ara q.ttea 1• ln.talled to WU'D at equS.:a-nt .talbr•• 

er other -rgenoi••· !he plat 1• briefly deeorlbed below• and a tl• 
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diagraa tor Seotloa 1800 le 8hom by Figure az. In tour pal'taJ 

.turtber di80Ulle1an i• prorl.dad 1n the Kell.ex Caapletion Report. 

Section III. (1) I. 

(1) a.neratly Building (l•llOl). - Bu1lc11q 

Jt-l.IOl bou•• nuorine gcerating and auzillaey •quipmnt. meoha-

(a) lleotrolztio cell•• • Fluarine i• gmera• 

W. by elNtrol.781• at lOOoC ot a 90lut1on ot potueiua tluorlde (D') 

Sn IJ1dropn fluoride (19') • the ompo81 t.iOD oarre.,ceuHn1 mpprasbateq 

t;o 1.8 mah of BP t;o 1 ml ot Ir. Dae • i• deocmpo•d into 111dr'oe

(R1) whioh tara. at b eatbod9. ad nu .. tne (Fa)• whiah tonu at 

t;!w anod8. Baoh •11 Nquiree a •ri•• ourrmt of IOOO 1111p9rea. 

Dlreot O\l!T'ent power at I.I wlta la .applied. trca eight oopper oxide 

reotltlere per oell. the anoct. unabl7 ocm.-1.ta ot 28 oarbcm 'blmde• 

(1-1/Z JC e-1/' JC 18 inohe•) 'bolW to a oopper 'bare A .te•l •n• 
Uapbnga 11U1Toun4• th8 mode•• and 'Wo .W.1 oathod•• are plllHd o\11>

•im tu •Nm. Two per oent li1td• tluorid9 ie added to ti. el-Wo

qt;e to retard mod8 polariaaticm. !bl oella are equipped with WU"ll 

water oool1Dg ooila wbioh oa be ued u ..-.. ooil• at i:1m ot llhut

dOWD to Jmep the eleotroqte molten. the oella operate with ocmtiJauoua 

BF hed, mid oan nm tor laag period• ot time without repl•aent. 

(b) :er Ab•crber•· - !he ol"UM generated nuoriD• 

la ocntew1nated with BF. It i• purified by pueaf;• through eocllm 

fluoride (laF) trq ab•crber• • whioh rectu.oe the !IF oantent to a Talm 

below 1 per oent. Br i• r-owd trca the" ab•orbere perioclioally 111' 

regenerating w1 th hot air 1 reg.ieration off-gu i• piped to the di .. 

11.20 



pol&l 8191- at Bu1ld1Dg 1-1406 (Par. 11-&). !be HF-tree tluorin• 

gu tlon at a preaaure ot aneral inobBa ot water to a BUrge tank 

in IW.lding .l·llOZ u d•aoribed bel•• n. lvdrogen gu waste produot 

i• .-it to a water aorubber to naove 1'", .nd 1• thin 'ftllted to tbe 

(o) Preaaure Ccm.trol • . - All oella diaoharp 

tlucrlm 1ato a •ingl• header• 11b1oh 1• 1nterocameot.d w1 th th9 lodro-

..,, wblll the preann n.rlea ill the fluorine main, tb9 l9'dropa preaaur• 

l• IMljuted to an equal TalU9 b;y throttling. ao that tblt •leotrofyta 11111 

be malnta1ud at the •- lnwl in both b anod• md oatboc!e eo11part

mlR• ot tb9 oella. It thi• .. re not done, the ~opn would ftnd it. 
..Q -

-.y into .the tluarS.e oh...,.r:l nt . 'a •••with a' Naultf.ag explodon X 
I 

that aight breat the oell. It tm pNuure in tm tluorlne main rs. ... 

abaft a pre-detendnecl lewl, (e.g.,4 inab9a ot water), th9 tluortne ..,;. 

lin• i• wn1-cl into the dlmpoaal line. Canwr••l.7. it a ftO\l\a dewlopa 

in tm tl.uarbe llma, ta. autcmatio oantrol QWtea bleed.a nltroga iD11D 

tbt tluariD• bN4er to 'break th• 't'9DU.. thereby pnftllting t}ll8 poaai

bUlt;y ot aol.ture 1nl.eatage into th• qstea. (lloimr• reaiota 

ri.olmtq "1th fluorine.) A a1pal 11ght 9)'8ta attorda 'Al'2linc whm 

fluorine begin• to apt;y into the WDt line, or when nitrogen begin• 

to 'bleed bto the fluorine line. 

( 4) CC111pnaaon. - A prooeaa deaign ohage wu 

et.teated in the method• ot handling tluorim, when suitable 0011preuor• 

beo- anilable. !be .. were installed in Building LllOl, and are 

dimoualed. belos. 

ll;Zl 



(2) Btcrap Bllllding (X•ll02). 

(a) Burge fanbl. - Sm-ge tuka 1n luilcliag 

X•ll02 prorid• duping ot preuun ftl'l~tiom ln the tluorine lln••• 
. ' 

•o u to ldnilli.se tm 1otld cm tbt atollatio oon1orol 8J8'tea• Two temka 

are prorict.d. one ot wld.ob DOl'll&ll)' operate• noatsng cm ti. 11-. iJb9 

otb•r aoting •• a lrJ>U"9• fhl7 are ot lliabl-ol.S steel. 'feet ln 41-

-•. •4 12 teet laag1 smce preuun l• nomalq ...,.nl lnoh9• ot 

•wr. 9':9 gu tlaa tr• ti. 8Ul"ge ta1lb to tm Upf'aotlan cnablele• 

(or oolnpreaaor•)• 

(b) Storage Tata. • !hrH additional niabl• 

olad tank•• each 8 teet lu 4:l-1;er ad 20 teet lang. p-odd9 ~age 

tor about 1-1/1 dap' fluorine pntduoticm. 'ftl8 original dedgn wu 

ba-4 on tht aasumption that the ttmk• would be operated batab-wl•• 

one tank being tilled while the other diaolargea w the ocmditionillc 

lftd.ld!ng, the third.. being a mpare. Bownr. llhould lt laeocm9 deairable, 

they oan be operated tloating an tb9 line. !be tanb are dealgnect tor 

a warJdng preasure ot 100 P•••1•C• and titted with IO P•••l•&• rupture 

dlaoa. they are •quipped. rith n11rog• lin•• tar purging Saw tb9 

cliapoaal pl.ant, 1-1406. and oan lae nuuated troll that point lf neoe••ar.r• 
(o) Preu\11"9 Ccmtrol. - Omwrtera to lae om-

ditioned oumot be aubjeowd to pre18\ll"9a greawr than I p.1.i.g., •d.• 
u a aate't)' preoaution. oCllllit:loning building tluor1ne line prea8\11'9 

as limited to about 1 p.a.l.g. Sino• atorage prea8\U"8 waa to be in 

the range ot 20-IO p.1.1.g •• an air-operated• monel "tr t;ype Talw 

(Par. 8-llo) waa denloped to -1.ntd.n ihe preall\l1"8 belw 2 P•••l•C• 
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.U a double precaution, :ln oa• ot failure ot th1a Yaln, a .. oad 

Taln waa proYided, deaigned. to llhut ott autcmatioally ill OaH the 

pressure mould tend. to r1• abon & p ••• 1.,. To allow tor .....,111g 

tluorill• trca tbt lin•• in tha eftllt ot tirea, er lNtore optlling thla 

tor -..tntenanae, it n.• initially 1ntn.d9d 1lo nm •o•• ea:mieott.on. 

trcn the fluorine pipe• to nitrogen mppJ.7. IAnead, bowenr, at tM 

requen ~ Carb1dll -4 Carbcn Chaaioala Corporatiaa, a high prreaam"e 

aitrog-. o;rlincler, .. panted tr• ti. line by a naptun 41•• wu 

plaoed at the cd ot each 11.m. With the dnelopaezrt; ot ftOUllll pmipa 

to ha:ldle fluorine, adequate mu• tor quiolcq evaouatilag the piping 

(3) Liquetaatlcm. and Bot;t:li!c Buildi!g (1:-uoa). -

At'ter Tariwa mu.a ot hmdllng the tluorine wre oauidered, preanr

ing b;y Upf'aotlcm 'WU ,selected aa the beat oallabl• Mthocl. Other 

altornatiwa studied were aeobanitll ocmpreaai•, p:oe•auring w:liih ad:tro

gen, operat1011 ot naaela and line• mde:r partial Y&OUUa, lllld pre"m"ing 

by retrigeration .nd mating. !he oboioe ot the liquot.atlan Mthocl wu 

baaed upon carudderatlona ot tlez1bility of' operatt.an, Dd win1-w apen.'b

ing ba&arda. Jbrenr • prcwWcm na alao ~ tor .wt•qumit oonwraian 

to meohallioal ompreaa1on 1n the event ot auooeaatul c:tn.l~t ot a 

(a) Liquefaction Cubiol•• •. - 1here are 12 

oublolee 1n Building l'.-1801, ea.oh one ot whioh 1• oapabla ot lique.t)illg 

gu and re-vaporising it either into the atat"age tanks at 1-1302, or 

into portable oyl1ndera whioh oan be placed inside the oubiole. Culdo-

1•• •rs operated batoh-wiae, w1 th cme alwa1'a toll0118d by mother in 

11.P.8 
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9UCh mnner that i<b8 tlow ot gu to ancl trca ih• buildbg waa ocm1ff.n-· 

uou.. b gas waa adllitt.d into 1n all-n1ob1. bcmi) haereed la a 

larger ....... 1 ocaitatntng llcpdd nitrogen. Candenaatt.on or t.be gu 

oreated a Taowa in the bod>. When approximately 10 pound.a or tluar• 

lne had been admitted• u indicated by tbe •oale traa whioh h bGlll> 

wu nmpmcW.. tlw adai•d.on ot tluorille WU •topped. md the ltqu14 

mtropn bat.II. la-reel arq. Jhe wb•que.t 'ftl'ldlag up or 1lw bad> 

Teparlsed the liquid tlucr1ne1 wt.is tba preU\re nao1*1 II> P•••l•I•• 

tb9 gu wa• 'allowd to tlow illto the ncrage tanke at K·U02. Wh• a 

part.able 07Under wu to be tilhd 111 th tlucrim • 1 t wa• brought into 

the eublolA aa a buga. ad till84 h. 1be •- 11u11111• a• • 1tor-c• -*• 
8paoe 1• prorided at t:h9 w.t ad. ot luilcling E•llOI tor qlinder Mia• 

teunoe • U Nquired• and tor 07Under purging. Vaoumt pumping t.olll• 

ti•• are al•o aftilable tor tma0uat1cm or thl 07Undera. 

(b) Canyaraion to Keohaioal C9re•1l011. - '7 

August 19" BoobJ" • dd.ed b7 Kelln. 4"eloped a •ti•taotorr 411rphrap

twe ,,_., • *1oh •• tabrioaW by th9 Wil•Clll M•a•hedeJ' Ocwpl'ry• At 

the direotion ot g.ii.x. Booker~· llada • •nginMring miaqata·wtd.ola 

indicated 'that. trcm tbl nandpolnt or openting •oancm.v. lt waa.ld be 

wey dealrabl• to ohlmg• troa llqmtaoticm to •olumioal ocmp"aalcm. 

Aocordillgly. the tnatallation w.• deaign9d• ooopentiwq. by BooJmr. 

Carbide• md lellez. two oompl"9aacra. w111l related amtrol •qu!.pamt • 

..... iut&llecl ln Builcl1ng Ll!Ol. Aooording to tu rmaecl •tho4 ot 

operation, whiah WU begun in F•bNU7 19•6• generated fiuorine 18 ocm

pre•sed ed &tllnNd to tha stcrage tank• in a •tl"aighttorward pm.ping 

openticm. !he U.~f'aotion in8tallation in Building Ll.308 la DOW in 

u.2, 
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ftan~ at.atu.. !}w pUllp OGDl!lilJtl ot tlro diephnga head.I apaoed. 

.-. diatanoe 111>art and h1drauU.oally oormeowd. !be p01191' aide 

41.aphraga i1 ocmneoted to a reolprooatlng oil pt.stem l"mntng at a 

8JM19d ot IO strob• per ld.n\&WJ the bpula•• are tranmitWd to a 

manel pUllp diaphnp ~ a two-Snob ... 1 pipe tilled 111111 fiuaro

lube MFL. ft. pmp cti111>hraoa trauatw the blpul•• to the n .. nn. 

through a euotion mid d.iaaharge Taln Mad. !be pmpa are looawd la 

a 1P90lal •otion or luil41ng LU01. an4 tm ...,Uon tr. tb9 nrp 

t.mks tn LlJOZ. Plucrtae i• cleUwNCI unclitr pN•WN to tu storage 

tank• at JC-1S02. or to portable t.nk1 at K-UOI. 

(4) Pl11ort.. Dlatrlmtlon a,n... 
(a) D11trS.lnaicm to Ccm41tion1ng Building. -

lino• the fluorine generating plat oould be looated lldj.omt to tM 

oanctt.tle111!ng 'building• an! onl7 GM pontan ot ~ lu114ilz& recpd.re4 

tluonn•. a penmnent piping 1111-.-.. oho- tor W• ff"1•· !o 

iuure reliabilit;y. •d to exoludlt ti. poaeibilit7 ot ocmtP4natioD 

1';y dust. ldat. or air (111hioh would lie lntol.e..Ule. tor nmpl•• 1n gu 

to be med tor oondl tScmtng ot Hn-br 9\U"taoe•) • a wlded. a11.,..•1 

8)f'8tlln •• ded.gned. 

(b) Di.trlbutlon to .Prooe11 Area. - rluartae 

n• to be uaed at hun4reu or 1114•17 eoattered. ml tr.qimitl;y "NZ'T

tng. point• in leotton 800. an! -· to m required la Intend tWnt ... 

exU--17 Tar1a1'1e 90mt11. !he• ocmaid•ratlona led to 1be ohoioe ·•t 

110bile 03'l1nder11 tar di1tributian to thi• area. in1te9d or a pe~t 

piping 8)'81*1 (Pal'". 10-80). 
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11-6. !_luorin• Di•poal Plan~ {..I-1«>.&h 

a. !.'!ryon• - !he tluorin• 41.poal plant was de11gne4 

to abaorb ~ tone mid oorro1b• tluorine end hydrogen fiuarlde ..... 

poaent1 ot Yarlou1 wane f:&ll98 betON 'ft!Ring to the a1aompberth !he .. 

gaee• ariH trca the tollowing 1ouroea1 
I 

1. Kanltold ftnta and oylim•r llaintienano• in luilcttng 

I-ls:>S. 

a. D11h7dr'atS.on. oell purglitg. 11114 • ab1arber repnara

Uon in luild!ng l•l!OI. 

s. !link naouatton and purr;lng tn .ildlllg 1-1802. 

'· vent lbae• trca BullcUJsg• Ii-1802. 1-llDI. ad 1-1401. 

-4 preUUN relief ot t;b9 tlucria• t"4 U... trca 

Btd.lcUng JC .. lJl)Z to Buildiag L.1401. 

•• 
s. 

Dimoharge h'm ft8Wa ~· in lull.ding 1-~1 • 

Bight inah ~ oand:t tiordng gu retwa U.ne troa 

&ection P>. 

b. Pre!!~n!J7 la.ci:1lMr"ige • B99"Nh -4 clneloi-at 

work on ..tbod• ~ di91'01btg ot wew tluwine was dcme 'lt7 Jolm .. lklpldu 

taiY•rdt,'. Pr-ineetan Uninreit)". ed ine Cbrpler Oorpcratloa.. ti. 

studiea were ooordinated by 1'.ellat ommltat.t.ca •rri•• wre ~red 

by Carbide. A di9DW1sion ot iihi• work 1114 ot alternate mthoda oon

eidered. S.• pre881lted in 8eotton III. (1) K ot tbt K.11.a CClllpletle 

Jlepcrt. fhi• paragraph deeori'be• thl ~-26 nuartn• clispou.1 wtalla

tion u oon•U-Uot.d J turther detail• ~ be f'ound in Vol\99 XXIII, Part 

III ot the lellez Operating Mm\1&11. 

u.u 
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o. Cap1tiOlt;z. - !be dlmpo•al plmt wa• designed to han41• 

all fluorine generated in s-otiOli"' 1800 • but la mutrloientl;y tlni'bl• .ao 

.. to 'b• oapable ot operating at 111oh lower rate1. !be dimpo•al tower 

oan handle 78 CPll ot gu ocnt11ntng up to 20 per oent tluorine u4 JD 

per omt h)odropn tluaridll. lfax1•• tluar!De ocmtent ot wnted gu 

•• mpeoltiec! at a parts per Id.Ulan. 

4. Dealp. • !he tlucr:ble dl11Pou.l plant (Pig. II) la 

looated. Sa S.otlon l«X> • nortb9a•t ot the oancli tion!ng 'bulldillg. 

luild!Dg K-140& oetdll• a oamtio · regenerat.tcm 1-lk. n.cnaa pu11pa. 

lime atorage 11p-. an ottio•• and a oontrol labcratoey. Outaldll ti. 

'buil411lg are 1ooated tbt climpoal tmrer. oaust;lo ncrag• tank•· .... 
ourtaticm taak and aettlblg ... 

( 1) D190Rl tw • • TM tluarlu ab•arptlcm tonl" 

l• • alkaline Hrubber ot 900 oublo toot YOlum. lined w1 th oar'bm 

'brlolc•• ud paobd wl iii oarbcm Ruohig ring... Gu now i• mdllta!Mcl 

ocamt.l'GW"Nlltq to a de.oendblg atre• ot 1-lD per oent oau•tio 801ta

t1on tlcnd.Dg at a rate ot &0-100 CJPll. Cmtaot tiM l• at l•a•t •• 

ldzm1:le. Ga• •tel"• th9 t01Ntr at three poillt• 1n it• b-. SUlturlo 

110i4 ..U pot. prewnt moisture tr• a.ttuaing back into the U.ne. 

To aw1d apmtane0\18 ocmbustion ot 1he gu teed piping with the tl.ucr-

1n• • 1119• lines are oe1truote4 ot .anel. Thi• al•o llinia1H1 tit.-

po•i'b1lity ot eoJTNlon by liquid fluoride 1olutimm tarmed in oa• 

ot 118alc clittudan ot water :Into the• line•• Spent oonditioniag 

ca•• trOll1 th• oandltioning and prooea1 bu1lding1 are Milt to the 

tower by • "• ot p~• 1n the• 'building•• but tour 100 Cftl 'YllOWa 

pump• are ln•talled at ~1406 to aene a• -rgenO)' atandby equipmnt. 



(2) ra-rpnoz staolc. - An wrgenoy •W.Ok wu pro

ri.cled to di.po• ot the waste gue• when the ab•arption tORr i• out 

ot ••rrioe tor repair or olemdllg. '!he stack wu oan.truowd ~ ' 

1noh mmel pip9• and e:ztmU '10 fMt abon the llUITOUDdlag gracle. 

(I) a.aotlan flmk· - Btt1'*1t liquor traa tM t;oar 

l• P'wpec\ to a 22a:> gallm Nt10tlc t.nJc wbere tbe 41•aolwd ll04lwa 

tluoricle l• oanftrW to inaolubl• oal.Olua tluarlcle by wa• ot liae 

•lUITJ" pullll>9d. trcm. 90 callm u- •labr· !be 118U1:ralJ.aatlcm ..... 

quire• IO lllmdMta ot Yigarau 91ltats.cm. fbi• reeotton al•o regw

ate• the oauatla. 'lid.oh om then be reo,eW. 

( •) &ntli!J '-• - Reaottcm llcpacr tlon by 

grari.t;r to a 11,000 gall• 89ttUng hDk troll wbioh olear 11qgcr onr

tlon a wlr and i• pmipd ltmok to tlMt 'bolMr. !bl t.nk 1• •quipped 

both with a preblla11er mad a prwaooler ao ht the tmiperature ~be 

adjuted f.n e11iwr 4lreotlcm. 

(I) Caunio ltcrap !.it•· - two 16,SX> callca •• 

heated oylf.ndrioal '9Dlca are p-orlded tor •tcrap ot I0-21 per oat 

oauatio •olutlcm, w1 th pumping t110lll ti• tor unloading 80 per omt 

oaulltio fr• tank oar•• P1p1Dg i• arranged to pend. t tba required 

dS.lutiOD :bl the •torag• tank•· BequiNd .U.-up oautlo i• pu11ped 

b-cm the 8torap tank• to ihe •ttling t.ic. 

(e) Control I.&boratarz. - A oblmoal laboratcry 

waa installed •o tbat a oantf.nual obeok an operattou oould 119 ..m

talned. 

•• Pre89Doe ot UPe :bl Wane nuarlne. • It bu a-.tiM• 

been Moeuary to vent guea oant-1ntng both proo••• gaa and tluars.n. 



' ; : 
! 
.!.. 

to the di1Poaal plat. 'rhi• introduaecl teohzdoal probllu 1lhiah wn 

atudied .by hllez with a Tiew toward prna.ticm ot aaoumlaticm ot 

enriobed •terial md mpeoial attend.at huarda. '.lb• Eellex Cmlpl•tlcm 

Report, S.otion III, (1) B, di•ow.••• •tbod• de'nloped tor prnents.cm 

ot p-1t01pi ilat1an ot proo••• gu in the di1Pou.l aolutlon, •4 tor 

•leotiw r.aonl ot UFe tr• UFcr1'z llizt\r••• In sept.ber lN&, 

lellex reocaamdld temporary &TOidaoe ot huardll b,y •w ot a pan. 

able alumna tnp tor VFe nmon.l troa wutie , .... to be MDt to the 

tluoriae ab8Gl"ption 117.t.. 8u.baequmt]¥, tor permnm.t 110lutlcm ot 

the probla, Carbide propoMCl that 1n ordR to wdni.S• •• oona~ 

laa, tuy would prater to all• UFroaatmdn•t9d tluoriAe ...te , .... 

to eatier 'the ea.old• •d bt naoncl in the purge qstea. Eel.lex stwlie4 

tlw mtbod and to\1114 lt adTBDtageoua. thia nieoe••itat.d. the aubnit.. 

top ot the plmt (Par. 11-8). 

fe Plucrine Dl!J?!aal PiPiz!c• • Oil tb9 baa:1a ot OGD

aideratiana alldlar to ilbo• 'lb1ah argmd. 11gaillat th9 cUatrilution ot 

tluarlna ocmditimiag gu to tbe proo••• area b,y ._. ot a pel'lm'4Qt 

piping ·~· it•• at tirat thought b••t to •buat •d abaori»-. 

waste cu troa oondi tio1dng operatlcm• by •an• ot mobile epparatu • 

and 1 t waa pl.-ed to prooeed with d••ign md oonatruotlcm ot w.nv 
8'IOh um.ta. !hlH, bonnr, MoeHarily 4n'elaped into large, lNlk;y 

.. t. ot apparatua. Carbide theretcre req\ll•Wd that ti. ue ot th11 

type ot tlucrine di91>oaal •q\d.~t be reoanaidered. Atter a 'thorough 

review or ti. probl•, 1 t wa• 4eo1d9d to abandan the aobile fluorine 

C 0 " 5 .. y" iii SW " • , ..... ~ ,., ~ re·~( A' 
I . . .. . 
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c n ... · rrw r .. ,~ .. , a e'M 1 ...,. ' .. . ..,...,. '-~" .; i ;.;,. ~t: 

piping q1-te wa1 then installed to oolleot mpen.t conditioning gaao1 

fl"om both Seotiou 800, and 14'>0 • 1111d obannel th• baok to the 1-1406 

di1po1&l ll)'ll'tea• Standard 1eule11a 1teel pipe waa applicable tor thia 

.. "1oe • and the q1tal waa aet up tor U18 in oapjl.motion w1 th mobile 

nuorln• enouat1on J>UllP• (Par. l0-8d). 

&• Bini Ilion ot Di!poaal srnm• ·• In ~h 1948 • uae 

ot the oau.tio diepoaal tower wae diecontin\led• and the tluorine di1-

_po1al qetem ablpllti•d by arranging tor the oontinuou.a 't'VlltiJIG ot 

all ooadi tloning gu•• dii"eotly to the a'tlao1phere through the -r-

geno7 ataoJc. In the proceH area. oft, .... trma a r•conditiomd oell 

are bled into tho proc••• oaeoade tor ulti .. te ,..,.,..1 1n the purge 

97nem (Section S12) • 1'h11 eli•inate1 tha prubha ot Ul"tlllillll loaa in 

waate omditioning gases. Tba1e prooedurea are made po11ible Moauae 

ot the -11 quantity ot 1pmi; ocmditionbl.g gue1 handled in preMDt 

oper'atlan1. In order to 1-ndle fluorine ga• wbioh •Y ariM f'rom b 

rupture ot a pre .. un control di80 in Building 1-1aoz. a brlak oh1.Jme7. 

equipped with a llonr at lt• ba•• ba• been ocmatn&Oted to 4i1POl8 ot 

-• cao tram thio • ...,..,.. - tho diop .. al -.. -· -f-.. ti. 
aludge oCDtftt ot the settling ta12k (oantainiDg 811&11 8IOUllt8 ot v.-

lua oe11paun4I) waa tranaterred to an underground oonorete pit pmding 

ult!Jlate d11po1al. 

U-8. Aold Xeutralizing Plant (l:•U07). 

a. Purpose. - Thi• tacllity wu dedpd by the Kell.ex 

Corparation tor the purpoae or ditpo1ing ot the aoid waste• tram clean-

ing operationa in the couditionine; buildine: . 

11.IO 
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b. Deaip. - 1be eo1d neutralisation plant (Fig. 6') 

:l1 coni:airi•d in a 25 x 84 toot building looated northeast or Building 

l•lC>l. Adjaoent to the building i• a cmorete neutralid.ng pit llhioh 

lelld• to a holding pond '10 teet lq1 160 t..-t wide 1 llll4 & feet 4"P• 

Lim i• unloaded tJ"Om nill"Oad oars, md .tared within th• build:l.n&• 

It pau•• through a bopper Gld teetWr to a 111.abr tank equipped with 

a high llpNd .,;it..tor. h 11.aDd Um el\llT)" tlm• f'on19d. tlow1 •1 

grarity to a 26 toot diamt.er. 10 toot dMp neutralisatlon pit 11h1oh 

1• Umd 111 th aold-pr~ briok. At Wa po1D:t. lt i • Jdxed with waste 

Micla JaTlng the tollOld.mg llPPl'Oxl ... te llaXbul t11l&179i11 

8'lltu:rio add 

~aoblcrio uld 

•itrio Aotd 

IO per Hilt 'b7 ... 1ght 

16 

I 

l/l pa.a4 per gallm 

!M acid.,.. through a 12 iDoh 1:1.m to 'th9 pit 'llw:re u ... 118\Rrall1a

tion i1 etteoted by ..... or agita:tion with a hepY duty paddle tn• 

ll!Dr •. b Mutral1sed. aolutloa ia di110larpd trm. the pit ta th• 

holding pcd by --.n• ot ._, ZOO GPll ateP ejector•• lupmdlJd solida 

are .. -ttw cnzt1 am ole.r ettl'*1t owrtlon to Poplar or-.k. The 

rate ot rua-ott trm th• pcmd 11 1et. by adju.•t.nt or nlr gaws at 

ll•T • 11 tropa Plant (I-UOI). 

a. ~o-. - !he attrogea plmt -.. dea:lgned tor tht 

purpo• of •uppl71ng Projeot rel)Ui,...ent• tor moi..W.......tree ga•ou• 

nitroga (oode um• 0-'7•) md liquid nitrogen (ooclo nae: L-28). The 

---
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i 
. rawal Shut-Off Valve 

I 

l~~ain Valve 
falve 
/e Valve 
~ut-Cff Valve 

l.s.1. 
1s.1. 

I -
~- ----

LEGEND 

20 Bw-stinc Disc $ct at 385 F.S.J • 
21 :ol<l :onverter Filling Valve 
22 Cold ~onverter Withdrawal Valve "r.2s" 
23 Cold ~or.verter Withdrawal Valve "Liquid" 
24 Inlet to ~old :onverter ,Tacket Ht:ater "'!erott-r" 
25 ~old ~onverter Slowdown Valve 
26 t:aster Regulators 
27 Sa:k Pressure Valve 
28 Regulator · 
29 Filter ~hawout Valve 
30 Filt~r niacharge ~heck Valve 
32 &:ercoid ~ontrol Set at 290 P .s. I. 
33 S'ilter "'h11:wo•Jt Line ~heck Valve 

:!"I Liqu~c :. it:acira•al '/alve 
::s Left F.anc Filters Inlet Fre11s·.ir1: 
:l6 Left E&nd Filters Outlet Pn::sur 
37 P.i~ht 'ianci ~·ilters Inlet l'ressur 
:;s Rifht HRnd Fil to:rs CUtlet !'ruau 
39 Rif" ~ it ' ' !llld Filter Aaser:;bly !>rain 
40 Fipe Line Shut-Cff Valve 
41 Receiver F.erulator 3y-rass '/alve 
42 P.t:gulstor Inlet Sh\lt-Cf~ Valve 
43 Receiver Regulat~r Inlet Valve 
44 Receiver Rei;ulator Outlet Valve 
45 Regulator OUtlet Sllut-C'ff 'lalve 

COLO CONVER7£R BLDG. 

GAS -

LI ID-

GAS 

8URSTING 
-DIJC 

25 

----·. ... 

.. !. '• . l 24 

l 
22 23 

1 ~* 21 21 
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-·- ... --
, 

l 
r r 

25 

l 

-... _ ~ --· 
CONVERTeR # 2 

fll 



RECEIVE RS 

5 Pump 3uctior. V;i l ve 
6 Storage Tank Liquid Withdrawal Shu~-Off Valve 
7 Pump Priming Valve 
8 Pump Discharge Valv'!! 
9 Filter AaaemblJ Inlet Valve 
10 Filter Assembly Outlet Valve 
11 Lett Rand Filter Aaaellbl1 Drain Valve 
12 Filt.er Aaaembl.y Priming Valve 
14 St.orage Tank Back Preaaure Valve 
15 Storage Tank Gas Phase Shut.-ctt Valve 
16 Filter Liquid )nlet Valve 
17 Satet.)' Valve Set at. 350 P.s.r. 
19 Safety Valve· Set at 30 P.s.r. 

------ --------~-

~---- ----- COLD co: 
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DitrOPD d11tribution aystmM cleaoribed in Paragraph 10-7 ia 11Upplied 

trom this source. · 

b. Preliminary BDg:lnMring. - I-26 n1 trogen gu n

qu11"9lADDta were eati.mated at z.000.000 .ubio teet per day. l:ella: 

reca-ended. that a plant be erectied at the aitla to produoe nitrogen 

1:t)r liquetaot1on and auba~quent traotional diatillation ot air. but 

tM D11vlot d.olded again.t auoh an lnatallation beoauae ot the 

•hortage ot oanatructicm peraomiel. OGD•truction ot a plant to pro-

ltu.ation wa• al•o 00naid•red• 'but rui.ct out. 'beoau .. 1011 ot ocmbuatl.cm 

ocm~ol arw even llm11asd periods wauld reail t in tm tol'Mticm ot 

oarbm amaxide. Thi• wu ocmaiM-:red a poulble •ouroe ot 'barrl.,. 

plugging. 'lhare n.s also evidenoe indicating that oar'ban mnoxf.cle 

eould react w1 th fluorin8 to tors a higb'.ly toxlo ompOUlld aalogau1 

to phoageno. Tbe tim.l deoiaion involftd the .. leotion ot a liquicl 

n1 tro,c.m. Tapor11ation my.ta. Proo•H and equ:ipMnt dedgn •• 

npplied by th8 Linde Air Produot1 Cmpa1171 'building cl91ip md 

oonstruotion -.nagewmt wre handl9d bf Ford• .Baoon1 ud D&TllJ the 

wcrk was ooordinaWd b;y lellex. 

o. C!faalty. - The vapcriaation plmt i.. an epproximate 

.. •ign capaol ty or 1600 standard oubio tHt ot gu per ainut. at a dew 

point or -JOOOF. 

d. Deaip. - 1ha h:latallation (Fig. 66) ocm118t1 ot 

equipmant tor reoeiving. atortng • .nd filtering liquid *1tropn. 

npor1dn~ the liquid• aw:l auppl;yin& gaa by pipeline at oonatat 

u.12 
.·,···· .ar .,r-·"i's:',. ... il 
f '·· · !•• I · • •• 
.:_,,; ·,~,. • .. • " ..,,, '"~" . " . " ",,3 . ' 



P"••sure to tbe prooe•• and ocmditicmhag areu u required. It l• 

hou..ct w1 thin a IO s 11 taot. ae-st017 tr- 'building. north ot 

ti.. oonditlcmtng 'building. and eut ot t!w ftuorlne gemn.t!ng 

1:nd.141ng. 

(1) ltarap fanka.- two Tacna.--ln.W.1*1 Rorap 

tat._.. tilled with llqtd.d ll1tropa tr. tuJc UPa 1'7 -- ot 

tnuter JMIP•• 
(I) ,_,. and Fllim'a. - A Win pump u.Uqo 

rtaO'N8 llqdd ll1tropn trca the nonp t.nk, -4 toroe• it throup 

a batw17 ot tllwn to a pair ot oaftl"Wn. 

(a) CCl:l'Nrtwa 1114 Y9arlsera. - th9 •0ClllWl1ier1• 

p-oride -.,ar.,,. •tol'ap• and are -.tntalne4 tmder ellgbtl7 ldp.r 

Jll"9•nN than pipeU.ne NtdNMnta. Llquld tlwa traa a oold ocm

Tel"ter through a ft&>cri•P• md through a pre•\11'9 regulator to the 

line. fwo -11 Noelwr• are proti.ded ~ llOOllmlatS.cm ot 1tll9 

norw.1 4m1porat1on trca th9 oawnera. 9ae rate ot cu pro4uotlon 

1• oaatrolled amic-tloal.17 by a line pre...-e oantrol ftlw. A 

.ti-op Sn line pnanre open• a ftlw 1n the ••• u.-. napcrattnc 

U.qa.14 Ditropza to mdntdn tlbe de•Sred pre .. .-.. Out.ldlt the 1Nlld

tng. t:wo tour lnoh head9ra bruoh trca th9 aatn a1 trogen ca• nppq 

header. !he" wppq Beotlaa.• IOO and 1«>0 rempeottwi, • 

. u-a. Carbm lddng P1-.t (1•1'10). • In a larp maber ot 

aarbm trap• throughout tM plant. the oarban oharge mat be diluted 

by alUlllna pellet• in order to anid o.tl.ng ot the oarbcm in th9 nent 

ot a tlOlf ot ocmoentrated t1F • When oarban and alumlna pellet• are 

a1alltseoualy poured into a wuel. or when a \lllitol'll lliztlare ot oarbcm 

n.u 
l -, -;· · ri 



I 
' I 

Dd almd.na 1• paurecl into a waAl in nob a way u to allow a 

ocm.loal pll• to 'bm.ld up at the oenter. a na~ •gregation ot 

the oar'bcm ooour• around 1iw out.1119. Ocmaiderable oare S.•• there-

obarging a oarban trap with b llixtlr•• to avoid tbia •crecatioa. 

•• Pm-po•• - It la the tunotlcm ot taailiti•• in 

lu1141ng K-1.UO to prori.de an adequate inwntaey ot properly llized 

oar'ban •d almd•a tor obarg111g the oar'ban trap• ot Seotlou 100. 

aoo. 800 and the llObile 4impOllal unit•. 'lb8 apeoltia •rrioe• 
proricled artl I 

1. Yolw. ldzbg ot oarban mad almilla pellet• 

bd;o ••nlP 4nm1. 

I. ftonp in V.. md barnl• ot oarbcln, al1•1na 

m4 111D4 oarban-al1wtna bi.ut.. 

9aree Jc1D4a ot oarban al1Wlna ldzture• AN prepand • 
l!S. 

1. '- "i.,. ot I-& •* alumina to an• yol--. ot 

I-• •lh oarbaaJ ...s Sn •otlona 100 aa4 eoo. 

le 0ae md. ane-half YOlmea Of I-• •ah alualaa to 

cm• Tobae ot 8-8 •lh oarbcm.J UHd in all proo••• 

a. OM and cme-haU YD1\W9a ot 2-• •8h almdna oaatecl 

with 2 pv oent udldua b;y •ight to cm.e Yolua• ot 

8-8 •ah oarbaaJ und in all prooe11 .building• floca 

K-IOl-1 tbrqh 1-112-1. inoluding tmparary pUl'ge 

myatea at 1-110-10 and. att;er Ca• II operation. in 

the purge qst:em at lt-302-6. 
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b. De•ign. - Builc:lina 1-1410 18 a •ingle etory 68 x 1.22 

toot bulldi!lg. It la not located within the conditioning area, but ie · 

approxia tely due ••t or proce1• building 1-)06-7. Dnm1 ot carbon 

and barrel.a of alUllina are receiftd tor atorap at. t.he loactsna plattora • 
.. 

lhen nquired tor ob&rp -.ka-up, eaoh dna 18 trucked to t.ba aixing . 
equii-ent (rig. S6) under a trollq and electric hoiat. ~ teed bopper 

ii prodded tor oarbon, and o~ tor al\laina. Proa the• boppen, b 

two aateriah drop to reapectin Tibrattna feeder deolal, 'llhich dellwr 

to a ommon blendinc hopper. The •ixture ill oharpd to dr\IU through a 

tl.aible aook. The cl.rm ia aanipula ted by band clur1ng t1ll1n1 •o u to 

prewnt ooning, 11b1oh would O&UH Hgregation ot the oarbon. l&oh dr111 

18 til.JAM1 tightly to atniwtu joaling ot the oontent.8 duri.nc later 

handling. A aore ut.euiw ducription MT be tol.md 111 Vol\1111 UIV of 

t.he lellex Oparatinc a&nuala. 

ll-9. .lmdliarf Stea Plant (Section lSOO). 

a. Purpo!!. - The au:dl.1.&r7 •teaa plant ~iabe• •team 

tor bnUdtng and prooe•• heat1q JNrpoHa to the procee•, oonditioning; 

and wtwtntevat.ion anu. 

b. Cap!c1!«· - Tbe ar1ginal oapaoity of the •team plant 

(1-lSOl) _. 120,000 po~ per hour at a PN••ure ot 17S p.a.1. With 

the addit.ion of the 1-lS)l anrwx, preHnt tot.al 0&paoity ii 270,000 

pound.I per hour. 

o. O.eip. - The bu ting plant ii loca t.ed. eewral hundred 

7&rda east ot the north end. ot the conditioning buUdinc. The origiDal 

facility contained three 40,000 pound per hour boilere, one 17S toot 

ohimey, and equ11:.1nt tor •ter treatment and aiaoe~oua auxiliary 

u.35 
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· :i aerrl.cea. When the 1-2:1 plant wu oomtructed, it became neoe1aaey to 

expand the 1teu pnarating taailitiea b7 1mt.l11ng three additional 

S0,000 pound per hour boilen (11h1ch wre housed 1n a 1t.ruoture tormd 

by extending the erleting building eastward), and b7 oonat.ruation of a 

second chilnne7. Additional auxiliary equiJBent wu homed. in a et.rue-

• 

ture !ol"Ud by extand1ng t.h• watern portion of 1-1501 in a aout.herl.y 

direction. The ti.nal layout ~ •hown 1n Figure '!>7. the tinal OY81"all 

atructure la 197 feet long and 43 teet.1'1.de, and oont.&1ne a '2 x S2 

toot wing. The et.ea ·plant wu de11gned b.r Sargent and I.u.nd1', and 

'built by the J. A. Jone• Oomtruation C.pan,y, under leU..x •upemaion. 

(1) Coal llandling !J.u1J11!1!t.· - Coal dallwnd to the 

plant by rail er truest ta cl\llped into one ot t.w:> tract bopper1. Con

w70n located in the bu•ent accept ooal troa the hoppen and deliwr 

it to Ol"Wlhen. The a rubed ooal 11 t!wn p1clmd up by the •le• ton 

11hioh in turn duap lt onto 1orapel" aorrn70n located OD the root. Tbue 

dump the ooal eit.ber into tbe boiler bunken, or through a d18charp 

ohute leading to the ground, 'lbe:re bulldosen aow lt to the etorap 

aru. The coal handl.1!2g equii--nt ta ooapoeed ot two JO ton Dita, Mk

inc a t.otal capacity oty60 tona per hour. 

(2) ltoken. - laoh or t.he t~ 1tokar1 looated on 

the main floor reoeiftl ooal troa the bunkerl through a ooal diltributor 

which teed8 coal to the grate through teeden on the front of each 

et.oar. The 40,000 pound per hour bollen haw 70 ton tNnkan and three 

teeden per boiler. The SO, 000 po\Dld per hour boil.en han 85 ton 

bunker• am tour teedera per boiler. 

(3) Aah Handling lquiJ!!!nt. - The aah 1a collected in 
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a hopper located 1n the basement under the •tokera. A Tacuua •19tAm 

nmovea the aah to an outa1de •torage bin which diachargee into railroad 

cara or trucb. The Y&Cuum is created by a a team r10111a 111hicb dil

obarpe to the boiler breeching of .either •tack. A•h handling capacity 

S.. 7-1/2 tons per ho\ir. 

(4) BoU..n. - The •ix boilen (fie· SS), unutac-

t.ured by Coabuat.ion &ng:tneerinc Ccapan;y, Inc. , are ot the two~, 

bent-tube, water--11 t.ype. Thq are ted rl th au°r tMCl •ter, am 

operate at a •tea preeaure of 175 p ••• 1., and a •uperbu.ter outlet 

taperature of 4770,. The thrM aaller boil.era (each ot 40,000 pounda 

per bour capaci t.7) an 241-4-'1/J• 1on& b7 14 '-9• wide, ad are •paced 

on 2a'-9" cent.era. The thne larp bollera (Meh of 50,000 pouzdl per 

hour capacit.T) are 24'-4-'J/4• lone b7 17 1-8" wide, and an •paced on 

JO'-<>" cent.en • 

(S) Chiwp. - The two ahillne19 rue 17S tHt. abow 

the aa1D tloor lewl. Tbq are of radial brick o0mtrac\1.on •upport.d 

on a nintoroed ooaorete tcnmdat.1.on. Tbq haw a cli-ter ot apprmd

-te17 17 feet. at. the bue, and 9 t .. t at the top. 

(6) ec.buUon Coatrol. - IMM•U7 oontrol equip

•nt. 1• pr"OTided •o that. the boiler• aq be operated either autc.atic

ally or aanual.17. The Mthod8 are an•logou to those ued in t.he poar 

plant., hction 700 (Par. 12-Se). 

(7) •ter Treatmnt lquipaent. - The •tar treating 

equiiment oomiate ot two oamplete and •'•flar •yataa, each ocapoHd 

of a •oftener, three tiltera, a deaeratlng heater, U..-eoda feeder, . . 

phosphate feeder, tluh tank, and lwat exohanpr. The ..U-up •U?PlT a 

u.37 
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t.akan troa the reairoulating cooling •ter .,.i.., Section eoo. further 

detail.a 11&1' be found in VolUH v, Part. I or the lellex Operating Manuale, 

and Book I ot the lell.u Engineering De•criptiom. 
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C2iT J .. '!E'! ~ .,iT~llb'AD 
SECTIOU 11 • POWER Pl/l..~JT DESIGN 

u-1il an.rial. - !he,_... plant ..... (cle•S.~1*! S.Ot1on 700) 

b om ot the laPgeat 1naia11Attom at the aiiali, oown appl"CllZS.Date~ 

ISO acrea, and ta J.ooe.tld on tho -.t bank or the C~h R!wr, about 

9800 feet aoutt.mest of the •!n prooesa area. Powr gemration tao1U1d.u 
~ 

are dealgned to ~11 eleotnoal power or ntnr411¥ high 4epenUbllliV 

taotor at f'llequeno1•• •ryine from 65 to UO oyolea. total clu1gn 

•pao1tq la na.ooo JD'fe An ad41tloml 1101 000 IM at ttie tSxed 

trequenoy ot 60 oyoJ.a, baa been acSe a'V&!Jable by oollll8otion wiih the 

!em»._ llalley Authority 1Y8tmln. 

II.a. Dntp Bit.Ha.• Aa aoon u ~•ID te&W..1 of" the dlt• 

tu.ion oaeaade am lts audUariea had bMn talrq •11 ea1abl1ahed., 

lnitial eatbat;ea or K-15 eleoWiaal paa.r- Nqu!Nmenta were .a.. 

•• Load R!qubenta. • tt -.a OJ"f.glm.1~ ealoul&W 

t.tet the total •Jeeirtoal lead wu14 be appPmduaw)¥ m,ooo Dr, ot wbiah 

1000 llf .. to be 140 oyola SI'S.able tNquenoy., 4000 IFf 1llLa to be 120 

oyole w.rlable tNqueoy, 1101000 IW •a to 119 80 0101- ~le 

tnq111nay, amt "•OOC) Ill' •a to be 60 o,oJa OOMtant ~• It 

.. oamtdered tmt 11,000 Irr (ot the oomianb tNqmnq ic..d) oould 

be or nonaal ln4uatrle.1 dopendab1ll VI all o~ the rena1n4•r would haw 

to haw an a~)¥ hlgh NU&bllltu t'aotor. When plans ror ttw 

oomtruotion or See,,tlon 5 or ttto 41f'.f'ua1on aaa~• •re eanoelled ln 

lat.rob lMS, the 140 oyole powal" blook •11 eliminated • . OrigS.cally 

••tbated power ~ts (App. Fll), rs.ml d••1gn .. tua••• am 

aotull installed aapaoity. aro 1abulat.d ln Append.ix Dl. The BO oyo1-



band ftrlabl.e fNQ'.ueD07 load .a to be di.etributed uong ••'ftn different 

frequenaiu ftr;y1Jla troll 4S to 6S c;rol.U. The 120 o,ale band load wu 

to be diatributed bet.wen two different tnquenciea, ea.ah ot wh1oh llilbt 

baw U7 ftlue tr-. 90 to 130 0701.ea. It aa mo•NrT t.o be able to 

obanp the treq•no7 ot each, am to aintain &D7 deaired fnq"Ueno7 

which might be tomxl ao1t IUitaba, 1n order to operate proou1 pmi:- at 

ao9t ettioient apeeda. 

b. hlecstion ot POIMJ" Sow. - Careful 1tAd'n wre ud8 

to deterid.m the beat 1ouroe ot ,_... Colllls.deratlon wu stwn to pro

nrillc J>OW9l" tram the Tennea1M Val.ley, Authori v, and to oomtrwst1nc a 

•tea powm- plant at the 11te. The d9oiaion wu aade to obt&in powr 

tar the aall, DGD-Yital, t1Dcl fJ'8ClUllOT lomd b7 •au ot a U.-iD with 

the T .V .A. 81St..- (App. n7), b\at to b1lil4 a poww plant witbin the WS 

aru. to oarrr \ha Tit.&l &bd •jor pcrtion ot the lOl4. Reuone tar t.b.19 

dllci.eion, u oppa•tlcl to draw1nc all power tna TeDDelllM Y.U.7 

Authori t)", 91"8 u follon a 

1. An lnterrup\ion ot po..- nppq to tba 1-25 prooeae tor 

. 
a •••rel.7 cUanpt.iw effect upon plant p.roduot1Yit7. 

2. PJ"oteation ot tibe ,..r atation 1a 11aple1t tor an on

•1'8 J)OIMI' plant., and .uppq trca an out.aid9 aourae 

inwlwa tbe pnaibilit7 ot tran..181lon Um illter

ruptiln l'MUl:U.111 frca aabotqw or other futon• 

J. l&U..taotor.r operatiol! of the p.HCnll. dittaaion plant 

dwenct• a w1da nnp ot ftl'lable frequeDCT ,_... 

4. Jaceptanoe ol atandard 60 0701.e powmo tram an ott-.ite 

12.2 
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•ouroe to ~ tbe total ~' load would DHe1•1tate 

oonwraion of thia power to w.riou And ftl'iable tra

qmnoiea in larp quantiU.., and would require a 

larp aomt ot o•pl.ioatecl rot.atinc elAOtrioal ROhiner;y 

and control equi.JIMllt. luoh an arrugment would poa••• 
diNdTaD\apl u dlaeu.1ed below. 

5. The aftilabillt;r tit ponr trm mat.in& T .Y .A. taoilltie• 

_. lbdted beoaUM other ar-t.S.. utiTiU.. within t-ha 

Clinton laci.•er lforkll area and lldjaoent rastom had pra

ri.o•lT ablorbed 1arp bloolm ot pn9I" troa t.bU 80lll"M. 

o. ltade ot Po.r Oemration. - After the deoiaion wu 

..S. to oomtruat a pG119r plant. at. the 11'9, it. wu •-8&1"7 to ohOOH 

betwen pDel'ation at the ftl1.o111 requ1nd fnq•noiu, and ue et 

t~-ohanPDI apparat.u. 

(1) Comiderat.ion ·er lota!.il!l l'!"!quuor Cbupn. - It. 

_. not felt \bat \h11 •t.hod WQu1d PN•ent the depeDd&billt.7 dm•nded, 

•1.noe oomiderabla nn dewl.opMnt wort would be nquind 1D crclezo to 

wrk nt. equiime~ de11pa oapable ot proctuoinc 1&rp quutiti.u of 

ponr at tnquaDCiu whioh oould be ftri.ed at wUl. hrtbarmora; t.he 

equii-ent would be htplJ' oompla, and wuld tnwlw oomiderable 

attendant huard t.o eeni.oe. 

(2) Comiderat.1.cm ot &leotronio l'!"!qugor Chupr!. -

ill ot the larpr MDUfaoturen with aperienoe in tbia flfld wre 

OODlul t.ed. The OOIUl8D8\18 ... th& t an undul7 loac period. of experi

•ntation, dHip, and clewloi-ent. would. be moe8H1"7· ConatruotiOD 

IOheclule• therefore u.da t.hia • t.hod 1m&0oept&ble. 



-
(8) Geieotion ot S~wn ~ratore, 

DiNot pl"04uat1011 at trequenaS.e required aa deoS.494 upon,. einoe th1a 

mettiod provS.4•• tbs moat rell&bi.t powei- eouroe, and the ab\lleat •cn.atoe 

ot w.riable ·treq1*11:Y1 OUl'l'ftt.t Equlpamt requiNd would tmolw 

1tandal"d des1gnat and would theref'ore be llllOllt quiokly obiabable• moat 

••1ly opnw.b1e, and baw higheat alw.1;19 w.lue. It 1IWld alao cUaplaoe 

lna ~aent1a1 equ!pNnt 1n ln4•trtal dLDUfao~ra' lfhop9 tlsn 

~ oth•r tn-• MoNowr, a tuUv eqUipped bo!ln plant, ald.•ble hll 

the •3ar pWtd.011 ot the propoe~ tnlta1Jat1on -. a\iaUabl8t aal 

plant towdatlOD am plp!ng ~ WN MfleDt!al~ .oa:api.tillt. !hi 

ooet ot t:he GQlelto •r-Sable t'NCJ.WIDOY polllll'· gemratdon •tbod ulttma.t.)¥ 

.. i.ctW .. mt mlulf' ..... than ttat ~ othel' •tliocla· 

(1) ki.ot!on or ~ Szatma. • 'VanOUI 

poulble ~ ot power ...,,_,Mlon _,. ocut4eNC1• the 4epl!DS&bllltr 

requlftmlnt nW out ow"-4 tiranlld••ion beoauee of' the upwW 

pro'bablU 1V ~ oeoulosl oatagea reaultlng hem Ugbtzd.ng and o1b• 

wahr oontlnltml•• 

(I) Choloe ot t;abJ8 'D!• • Comt4eratlon-... glwn 

to the •• ot olWi11ect aab1"1 oable• oarr!ed SD ol1-ft11e4 pl.pea, 

... -n.lled oablea, and thrae-oondUDtor, paper-S.mulated, 1-.4-oowrect 

aabt.a. !hi rsnt t.o (o1W11W) types llhOW9d a larger O'fel"&U ooat, 

and proaented operat!.ng 418adw.ntagea. !!w gu.ttlled oable ta ~t1· 

aal~ attraot!w tor th1• aent.oe, but pNv!OUI -.age had bMn Umit.dt 

lt _. NjeoW 'beoauae ot lta ~1 mw... '!be 11mpl1oS.ty cl 

lnlta11atton and opuat!on or the thne•oon4uotor, paper-imulaW, 
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lead-oow"4 cable, plua lte "l!ab111t¥ (pl'OWD by •benalve prior 

tndUll'trlal aperiome) led to lta adoption for ponr trnnllmiaa!.on trott 

tho K-a& po119r plant to the prooeas area (Pare l2•10o). 

(S) Chotoe ot Tra.mmiea!on Voli•G!t • Uoet ot the 

powr •1 to be gemrated at u.soo wltae It •a 4eo1ded to t:rt.Jwmit 

tt at the ...., wltage lewl 1n ordff ix> &"f0!4 tho ~•ity tor boih 

~ ta-amtoJ111111H1 tao1llt1ea at the power hoUM• aD:l h!~ wltl.git 

ftitDhing ln the prooeu area.. Furthel'lllON1 total N&Oianoe bebuen 

geD1J1ator and load la lNe at a 11.eoo triannd••lon wltage than at 

higbw i.wi.. Iii the oaae ot the SIO 01018 pa1111r. twne'tlatcm w 

to be at the genmltlon lewl of 41 160 wlt.. 

•• s ..... •• !'S'd..._nta, • Aw,...,_•2¥: i.eoo,ooo 
poun48 ot •team per how .... requbied tor nonal operation ot 1he 

turbo-generator plant. It-. 4eo!cted to !mtilll ~ Y&O.ooo poUD! 

per bolll" • ._ geDll8ting uatta, -.0 or whloh wwld be ,.qubec! tr.tr 

norml OJ>8"-tion, the third &oting as • •pan· 
ia.a. 

•. s-.. OlmNat!ng Ur&lta. - "'° bolJen at the deal."4 

'7'Pe and oupaolty W been o*"4 by th9 Ci1•a:alth Edlaon CODIP'l\Y 

tof' Sta Ps..k Statlon In Ohloag0. but th1ll Ollder !lad beea oamelW at 

ihl N<IUIR or the war Produnlon Board. & ~t d9al ~ 1llOl'k had been. 

ocmpi.tld. cm ibeae un1u. hollewr, am. u their •la titJte« W6 

requlnmmta wry nS.oe~, !t wae d.eolcled (and &pPf'0"'4 b;v .WaJo Produotion 

Baar4) to pl'OOUN bff bo11-re, tbenby -.king &•ilable a lars- amomt 

ot pNTS.ouely oampt.ted detJign work. and greatl1' UCHtlera1'~ ttw 

• 



constructed, identical In deaign with th« first two.
b. Turbo-gemrators. - Ten turbo-genaratorn were installed

to carry the 60 cycle load (oonstant plus variable f requeney). Ifaat of 
tha machines uaad had boon ordarad by prospective purchaaora. and wra 
in various stages of fabrication. By direction of tha War Production 
Board thay were re-routed to tha 1-25 Project. Four additional turbo
generator were obtained fro* tha Allis-Chalmers Ifcnufsctaring Company
in order to oarry the 120 cycle load.

0. Bgulpewnt. - Specific items of pomr genera
tion and distribution equipment are discussed in the remainder of this 
eection. Procurement eon tracts, with sansarlsed information pertaining 
to effective data, cost, scope of wvk, etc., nay be found in Appendix A. 
Design and engineering for the power plant were handled by Sargent and 
Lundy (contract W-7418-eng-13) under the general supervision and direc
tion of the arohitect-engineer, The Ssllex Corporation. A schematic 
contract chart illustrating procurement channels for power plant equip
ment is shown in Appendix C5-

12-*. Coal Handling fiystsm. - An extensive system of aoal handling 
equipment, furnished by Robins Conveyors, Inc., is deelgned to perform
any of four functional

1. Convey run ooal from the railroad track hoppers
to the ooal breaker, and raw crushed coal to the boiler 
room bunkers.

2. Convey nins run coal from the railroad track hoppers 
to a screen, from whioh the fines sre conveyed to the 
boiler room bunkers, and the larger aisee are conveyed



to a storage pile*
8* Convoy mine run ooal from railroad track hopporo to 

the storage pile without processing.
A, Convoy ooal reclaimed from storage to the breaker, and 

the boiler room bunkers.
Provision has also been made in the area design for a conveyor to be 
ins tailed for unleading river barges* Capacity of tho ooal handling 
system Is 350 tons per hour*

a* Track Scale (K-708E), • A railroad track scale with 
a capacity of 150 tons* is provided for willing in ooal received*

b« Coal Track Hoppers (K-70GA)* • Coal is received by 
rail over two duplex track hoppers with a combined capacity of 400 tons. 
Each hopper delivers to a duplex shaking feeder wider the hopper pit 
which feeds ooal to conveyor Bo* 1*

o. Coal Transfer House (K-708B). «• Conveyor Bo* 1 
transports and elevates the coal to a Junction point* where the ooal is 
delivered through a chute to oonveyor So* 2. A scale Is Installed at 
the foot of this oonveyor with a lead indicator in tho boiler house*

d. Breahsr House (K*706C). • The ooal is discharged ty 
conveyor So* I to a haaaenaill breaker* which reduces the ooal to a 
•lse whioh will pass throu^i a 1-1/% Inch screen* and rejects foreign 
material throu^i a discharge chute* The breaker consists of a drum*
12 feet in disaster and 22 feet long* driven by a 150 horsepower motor. 
The paddles are driven by a 60 horsepower motor. Conveyor Bo* 8 (fitted 
with a magnetic pulley and sampler) accepts the crushed ooal, and 
transfers it to oonveyor Ho* 4, which, in turn, transports and elevates

18.7



HO* BSHCnn BfiLT WIDTH
mmmm (f— t) (tnoh»»)

1 167 «
2 522 42
3 86 48
4 173 86 
6 860 86
6 85 42
7 1*55 42
8 98 42 

B°pp*rFeeder 7 42 
Stnoter
Boon (2) 88 42

SPEED LIFT DRIVE 
(ft»/nln») (f— t) (h«p»).

280 48 40
280 68 40
250 Irvtl 10
860 88 40
880 88 40
278 22 15
250 Irwl 78
260 Irml 10

40 levsl
800 10 7§



it to ft junction point with conwycr Ho# 5* The latter eonveyar carries 
the ooal ik) and Into the boiler house whore a 86 lnohc taotor-driven, 
travelling tripper discharges it into bunkera#

«, Screen House (fo»70QD)» • C?oal intended for storage 
is reoeived from conveyor So* 1 (at the function point with oonvoyor 
Ho* 2) through a chute Into conveyor Ho* 6 which delivers to ft screen* 
fines ftre discharged to conveyor BO* 8 which transfers then to conveyor 
So* t, the latter delivering to the boiler house bunkers* Screened 
lutp coal is dlsohftrged through ft hinged chute onto the reverting 
staoking-end-reclaiming conveyor Ho* 7*

tm Stock Pile* • Conveyor Ho* 7 is equipped with a 
s» tor-driven travelling stacker with two boom conveyors which form 
initial piles on either side* The storage piles are then formed Iqr 
bolldosers* Coal is rsolalmed from storage into a motor-driven 
reclaiming hopper located behind the stacker* Shis hopper Is fitted 
with a belt feeder for regulating the flow on to conveyor Ho* 7, which, 
In reclaiming, is operated in reverse direction, and sends the coal to 
the boiler house bankers by way of conveyors Nos* 8 and 2# the exterior 
storage pile is ftpproxiismtely 1100 feet long by 800 feet wide, with ft 
conveyor running longitudinally through the oenter* The storage area 
Is thus divided into two stock piles, each with a capacity in excess 
of 138,000 tons| yard storage capacity exceeds 1 1,000,000 worth of coal# 

g* Supgitry of Conveyor Data# • Table 8 suaraarlses the 
Cteraeterlstlos of the ooal handling system conveyors# A typical 
conveyor is shown in Appendix BIS#



I2-G# Caabuatlon Systesa»
a. Pulveriser Feeder*̂ , • Each boiler Is served by ft 

1000 ton capacity bunker* Raw crushed ooal is delivered froet tha 
bunkers* through autooatio ooal softies* to feeder® which deliwr ooal
e.t a controlled rate to the pulverisers*

b* Pulverisers* - Bach boiler is supplied with pulverised 
ooal by three borl stills* BStnufactured by tho Raynond Pulwlser Division* 
Combustion Ensixieoring Cojapaaj* Ino, Coel fed to ft mill falls to Hie 
center of the revolving bowl, where It is thrown by oentrifugal force 
beteeen the rolls and tho grinding ring* Priraary air enters o»r tfie 
top of tho bowl* picking up fines and carrying the* through deflector 
openings to ft classifier which swcycles overslse particles*

e* Burrars. • Pulverisod coal is carried out of the 
classifier in the prloary air stream, by suction fron the exhauster 
(App* Eld) through a SO inch pipe* Xt is discharged tangentially 
through tnelve burners* three at each corner of the furnace, fhe 
prinajy and eeoondary air is supplied to each boiler ty teo 06*000 
CPU forced draft fans which draw warn air from the top of the boiler 
room* discharging it tiunough the air heaters*

(1) Conversion to Oil Service* • In order to 
provide for emsrgenoy operation in oase of ooal shortage, one of the 
boilers was adapted for oil service in the spring of 1946 by suitable 
nodifioation of btsrosr facilities* and four 25*000 gallon fuel oil day 
fra-rfr* were moved in frora the adjacent S«60 area, now in shut^doro 
status (Book VI). Sis 6*000*000 gallon fuel oil tank farm, also 
available in tho S«60 area, is in us® for storage purposes.



d* Gas Hardline Equlpsjottte «  Sorao o? the giam  m y  bo 

by^p&sasd around the superheater t o  prevent too  h i$ i superheater 

tss'fjoraturo. A ll the gasos pass through an econonisera a ir  heater, 

tind f l y  ash p re c ip ita to r , Itx? two induced d ra ft  fans o f  167,000 CFt£ 

oaTOoity f o r  each b o ile r  d isci ic-r̂ re to  a ■toelwa fo o t  dl&neter s to o l  

sta ck , ftie three staoks extend 102 fe e t  above the roof*  «h:ic"n in  txrn  

is  ISO fo o t  above the basenent f lo o r*  

e« Conbustion Control#

(1 ) l&tfoods* -  Tlio ecEfcustion con tro l systen is  

designed to  permit operation by any o f  the throe raothoda narod below*

Tlio choice is  independent f o r  each ox’ tha three bo ilers*

(a )  Automatic C ontrol, -  Pressure lEpulsec

from the m ln  etretin header oauoe regulator a to  fu n ction  which proportion  

fu o l  fe e d , a ir  an3 b o ile r  feedsator f lo n , so that oonstant otoan pressure 

is  nointained* With auton&tic co n tro l, the operator rsust m bs obser

vations and f in a l  ad^uatoonto fo r  p recise  oenbustion con d ition s ,

(b ) B oiler Ifanual Control* «  In ttiis saethod# 

the boilers ore regulated manually and ind iv idually  froea con tro lle rs  on 

th e ir  resp ective  oon tro l boards, Sie operator nrust tasks continuous 

Observations anti adjustments f o r  precise  con tro l o f  combustion conditions 

and a toon pressure*

( c )  Hand C ontrol, *» The individual regulators 

are operated separately (e ith e r  d ire c t ly  or through the b o i le r  oon tro l 

boards)«  Tbs operator c?ust nuts observations, regulate stesn  preoaure, 

regulate each co n tro lle r  separately in  proper sequence, and m bs 

adjustnsnts f o r  desired combustion oonditionc*
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(2 ) Variables*
(a) PuoX end Air Food* « Fuol food Is controlled

through regulatoro on tho nlll feeders, anti primary air by regulators 
operating esdiaustor inlot dampers* Totel air flow is controlled by 
regulators which position control vanon on tho indueed-draft fans*

(b) Furaaoe Draft* — Furoaoe draft is controlled 
&utoratioally by regulators which control tho forood-dr&ft fan suction 
■gunas. Those regulators are actuated by impulses from tho furnace 
pressure* They nay also be controllod manually frcca tho boiler boards*

(o) Feedwater Lewi* *• Control is accomplished 
by two-element feedwater level regulators, whioh position the foedwater 
regulating valve in response to wiationa in dru. level tmd steam flow* 
Each feod«natcr regulator nay bo rcmotoly controlled fron its partioular 

boiler board*
(<1) steam Tempor&ture* — Proper a boar, temperature 

is maintained by proportioning the gvs flot? through i3*5 superheater by 
naans of a damper* this damper is positioned by three oil-operated 
regulators which are positioned from ono hand wheel on the boiler #iuge 

board*
f. Poller ?‘otor Xnterlooks« • Tha mo tore driving fens, 

coal pulvoriaing, a«3 feeding equipment are electrically interlocked 
to prevent tho ooourronoe of dangerous or undesirable furnace conditions 
as a result of improper operation* and to prevent damage to these mo tore
and tihoir connected equipment*

Hlootrical Precipitators* - Ash content, of the ooal is
about 15 per oent* Tho gises paaoinr through tho boiler, carry half of

12*11



tills  ash . about GO por oonfc o f  whio’ ; w i l l  pass through a 325 mah sermon. 

Ths C0_ in  the fit©  fqaocn m rios  from 10 to  10 por cent* and the uabumsd 

carbon losa is  about ono'-fcalf o f  ono por cont* An c ic a t r ic a l  p re c ip i

ta tor typo o f  dust c o l le c to r  ia  Installed  In the «p.s duot between tha 

a ir  heater out 1st and tho induced d ra ft  fan in lo ts  o f  ©cch ba ilor*  She 

dust c o l le c to r  is  used in  ardor to  jnintai*© the asaouat o f  ash passing 

throurjh tho induood d ra ft fane oauoia- abrasion and wear, and to prevent 

a lo c a l  ntdsamo resu ltin g  froea largo amounts o f  f l y  aoh being discharged 

from tho staok* P recip ita tion  ©qulpnent (supplied b7 Research 

Corporation) con s ists  o f  tho fo llow in g  f o r  each b o iler*

1, A train gas-tlcJit ehambor# containin’- four prooipltator 
sections*

2* An upper cas*ti$it oliarnber containing; the higjh tension 
bus boons ishioh aro eonnoobod, by nwans of t̂x̂ Dora 
through insulator bushings, to tho hl^i tension terminals 
counted in housings on tho prooipltator roof*

S* L’lrht hopper bottoms bo low oaoh precipitator* (There
arc also fear hoppers bo low tho inlot duot and four below
tJw outlet duot*)

4* Blootrioally oontrollod, air-operated, collecting 
oleotrode vibrating ay a tecs*

5* Hi$i tension leads fron tho prooipltator substation to 
tho housing on tfrp precipitator roof. Baeh load is 
provided rdth an oil reservoir connected to tfcc tominal 
located at tlxj prooipltator*

0* A ronotely  located prooipltator sub-station  inhere 440



volt alternating eurront is converted to uriiirectlor&l 
current In the range of 65,030 to 70,000 volts, for uao 
in tho precipitator sections#
FXy Ash Disposal S y ston #  - Ply ash from th o  hoppers 

under the proolpltators, an£ fron hoppers tinder the precipitator inlot 
and outlet connections, 1a transported •through a system of piping fry a 
TBOuun produced with two ejectors operating on service wator# Oi©
®ater passes through a **lng of snail no*s3»o set in the ejector bodies, 
and con-gorges JLn the Venturi throats. air and dust drawn through
the system nixes T^th tho water* and is discharged into a splash pan 
in an air separator tank, chare tho air is liberated and released 
throu$i a top vent connection# Ihe mixture of dust and water io 
d i s c h a r g e d  fron this tank by gravity to a point of disposal et a low 
region in the area approximately 000 feet from tho building#

Ash EaaSllnr: systen# - Purnaoe slag runs continuously 
throur* two w&ter-ooolod slag holes in the furmoo floor to vjatar-filled 
tanks# The slag die integrates, upon falling into the mter, into sr»ll 
gmnular pieces# Ihe tanks aro emptied periodically into a pit at tho 
south end of the boiler roon baoenent# From the pit, the slag is 
pucped through an underground pipe running from the ash collecting tank 
to tho sarso disposal area ao t}io fly ash#

12-6, stean Generation Syaten#
a, 3 tear. Gene ratine Units# «* Tho boiler house (K«*70i) 

houses three Combustion Engineering Ccapany tangontially fired steen 
generating units, ei ch designed to produce 750,000 pounds per hour of 
superheated stoar, at 1325 p.s.l# and 935°F# Viaoh unit oonuists of a
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three-druc, bent-tub® boilor equipped v&th water-cooled furnace mile, 
a superheater witJi by-^aas oontrolp an eoonoeiieor, and a. tubular air 
heater (Pig* 59)* The approximate distance from tho bauonsnt floor to 
tho center line of the upper drms is 120 feet*

four staggered rows of 3 inch tubes*
(a) Lower Drum* • Leaving the 1 ceer 50 inoh 

drum, these tubes are bont upward end toward the rear of the unit* where

top of the unit the tubes arc expanded into a round header#
(b) Separating Prur.. » This header is connected 

to a 64 inch separating drun by means of 5-1/fe inch finned tubes which
form the roof of tho boiler* The 80 inch drun is connected to tho 
separating dnri by two rows of 3-1/2 inch uptake tubes at tho front of 
the unit through a round header and its oonnoctinc tubes* Tho outside 
tubes are finned, and form the boilor front wall* The separating and 
lower drums are also connected by two 10 inch doonoomer pipes*

(c) Offtake Drvcu - A 60 inch offtake drum is 
located in front of the separating drtn and 0 inches above it* These 
drvns are connected by neons of five rosra of 3-1/2 inch mter circulators* 
Tho GO inch drun is also connected to the 80 inch drun by one 10 inch 
downoorer pipe*

Use front, rear, and side walls are water-cooled with throe-inch bore 
tubos on oloao centers* These tubes are of blfuroatod construction! 
that is, t**o vfill tubes are forgod together at top and button into one

(1) Boiler* - The min boiler tube bank consists of

they are oonbinod to forr. two L rowa in tho sane plane* At tho

(2) Furoaoe* - Furnace voluno is 47,600 oUbio foot*
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nip pis, which is expanded into tho headers* Tho furmce bottcjy is 
wateredoolad by three■•lnoh trubou vrith oaat Iron block oovoring.

(a) Dlstributlnr Header. - At the lamr front 
of tha unit, there la a largo round distributing header which la fed by 
six 10 inch dawnoonor pipes, four from the 54 Inch dnsn# and two from 
the 00 inoh drtsn. A systa© of 3-1/% inch tuboo from this header feods
tho mil and floor tubes.

(b) Front Vfc 11 Tubes. • The front will tubes 
connect throu^i an lnteraediate header below the 50 Inch drum to 5-l/i 
jrwh riser tubes which pass through and above the rain boiler bank.
They w e  arranged In synr»trioally staggered relation to tho boiler tubes. 
Thaae risers enter a square header at the top of the unit which Is 
connected to the 64 Inch drun by 5—1/fe Inch tubes located liaaadiately 
above tho roof tubes.

(o) Rear V'h-ll Tubes. - The roar wall tubes are 
fed by tho floor tubes, and connect through an intermediate heador wit*i 
the upper rear, or riser, tribes to a square header at tho top of tho 
unit. The outer tubes are finned and form tJjo rear boiler mil. The 
top header is connected to the 64 Inch dnsn by 5-lA Inch tubes which
form the top of the boiler.

(d) Side Wall Tubos. - Tho short side wall tubes 
at the rear of the furoaoa connect with S»l/2 inoh outside risers through 
an Interrediate header, and the long side wall tubos connect with tho 
upper side wall risers,also throujfr an lnteraediate header* These 
risers are 3 inch finned tuboo ancl form tho boiler side mils. All 
side wall rlsor3 discharge into headers at the top of the unit Tsiiioh
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aro sonneoted ty  inch tuboo to  tho 54. inoh drua* Tho m to r  m i l s

aro suspended fror tho o to o l g ir t  juot belosr the lo v o l o f  tho 80 inoh 

drum# ao that <he furnace tubes oon ex-and doronsaird end upmrd u n ifo m ly  

fyom tho p oin t o f  support# Ihe fron t and rear w alls are t ied  tiirou&h 

the f l o o r  tubes e The sld® walls ero hold In p os ition  against the f l o o r  

tubes by means o f  tio rods and springs*
(3 ) Superheater* «* !lw superheater is of tho 

continuous loop type with 2-l̂ fc inoh tubos. Saturated steam from the 
offtake drun enters tho saturated header through S-l/% inoh connecting 
tubes, and flows dovsrasard, oounter to the gas flow* The steam loajoa 
ths superlieater throu^i a single 12 inoh ocmeotion on t4ie outlet 
header* She superheater is divided into three sections, the top and 
intoK»d late sections sooerthat shorter than the loser section. mis 
arrongenant Is made to provide a by-pass for tho Raoeo sway froci the 
upper sections for tho regulation of the supertieat. A vertical sliding 
damper is located at t*>e boiler outlet, en3 is arranged so that, aa it 
opens the by-pass ooonsotlon, it also doses the norml £ps outlet.
This danper is divided into three esotions with on operating cylinder 
for each sootion. the cylinders are aotuated by a caster control on 

the panel board*
(4 ) Eoopcciger. - A continuous loop typo eoonan&ser 

is looatsd a t the roar of tho unit. I t  is arranged in two sections with 
separate in le t  and outlet headers. The vmter enters a t tho bottaa end
flows upmrd, oounter to the gas flew.

(5) Air Heater. - A tubular air heater is located
a t  the rear o f  the unit undor the eoanondser* Otxa flow s stra ig h t through
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284
5
6
7
8
9

10
11
12
IS
24

TABL? 6# - TURDO-GCIE!

STEAK EXHAUST OILISJPULSE REACTION PRESSURE w > . PRESSURE CAPACITY ccFACTORER STAGES STAGES P.S.I. °F IilCSES GAL*
AC 1 83 1260 926 29 8200 HydrAC 0 61 1260 926 29 8200 HydrCE 19 0 1260 926 28*6 2400 HydrGE 19 0 1260 926 28.5 2400 ItydrW 1 29 1260 926 29 2400 HydrGE - 19 0 1260 926 28*5 2400 Itydr
1? ;• 1 46 1260 925 29 2400 HydrTf 1 46 1260 926 29 2400 EfrdrGE 34 0 1260 925 28*6 1000 A1
GE JA 0 1250 926 28*6 1000 AtAC 1 29 600 750 29 880 A1AC I 80 600 726 29 880 AllAC 1 80 600 726 29 880 AllAC . 1 80 600 726 29 880 A*

BOTE i AC «* denotes Allis-Chalnars Lfenuf&oturing Cctnpany 
GE — denotes ftenorel Electric Comparer 
W - denotes ftoottngjiouso Eleotrlo and LamuflRoturlng Cocpc



J3Ig 6« - TUR30»gEIfcmTOR3 

>UST OIL
I30RE CAPACITY COOLSD _____________ OUT PB®
IBS . G&U m --- " H r ~ W — ’"TOg " w w m m ■■ ■“ 2
> 3200 Hydrogen 35,000 0^ 43,750 13,800 3 45-68 38
1 3200 Hydrogen 25,000 •8 31,250 13,000 3 45-68 38•5 2400 Hydrogen 25,000 ♦r 35,714 13,000 3 45-65 36
1*6 2400 hydrogen 25,000 .8 31,250 13,800 3 45-65 38
1 2400 Hydrogen 20,000 ♦7 28,570 13,800 3 45-65 36i.5 2400 HydroG»n 25,000 •8 31,250 13,800 3 45-65 3®i 2400 Hydrogen 25,000 •8 31*250 13,800 3 45-65 3®i 2400 nydrogen 25,000 •8 31^50 13,800 3 46-65 361.5 1000 Air 12,500 •s 15,625 13,800 3 45-68 36)
.5 1000 Air 10,000 •a 12,500 13,800 3 45-68 361

330 Air 1,500 •7 2,348 4,160 9 90-130 3®
330 Air 3,000 $r 4.286 4*100 3 80-130 381
330 Air 3,000 *7 4,286 4*160 3 90-130 361
330 Air 3,000 •7 4,286 4,160 3 90-130 36(

ring Company 
2 UanufUcturing Cccnary



fjpoia top to b o ttc c , oounter t c  tho d ire ct ion  o f  a ir  flew* A ir enters 

a t  ihe botton  a ide, and taakea three p&sooa aorooG the tuboo, leaving a t  

the top*

(G) Cleaning Equipment* - Special eara Isas been taken 
in  the boiler design to prevent tho boiler bank, eupsrhe&ter, and water 
will surfaoeo fron being foaled by alar; and dust, end a eanplete eye ton 
of mcchanloal soot blower unit® hao been provided*

b* Boiler Feed Pucpa* • There ere 6 ei$it-inch, six- 
8tape Worthington centrifugal puraps looatod on the nain floor of the 
boiler room (App* E15)* The capacity of each pxsap la 600,(XX) pounds 
per hour against a heed of 1600 p*a*i* Tvto are driven by 1540 horoe— 
power '.vostinfjiouae impulse type turbines! the others are motor-driven*

e* Pressure Beduoin™ and Destroerheatinn station* - Turbo- 
generator unite Nos* 11, 12, 13, and 14 ( and a turbine-driven exciter) 
use etoan at 600 p*8*i* 2hia stean is takon from the hifjh pressure 
header through a pressure reducing and deauporheating station* which 
w il l  pass a maximum o f  100,000 pounds o f  steen per hour* She desuper
heater admits hifih pressure feed water to tho steam# thus reducing its 
tiwnperature to 750°P* TSio water flaw throu^i the not ale is controlled 
autonatically, throuf^i a bollawo-cperated valve, by a thermal oloxnont 
located in the piping approximtely 2D feet downstream®

d* Condensate Pucpe* • There are a total of twenty-four 
Allis«Chnlners condensate pupps, ranging in capacity from 40 to 600 
C3PK, and with discharge heads ranging fron 640 to 900 feet* 

e* Via te r  and Stean C ircuit*

(1 ) Boile rs *  -  Viator enters each b o ile r  (Pic* 60)



through tho eoononitor, viiore its toraperaturo io  increased by tho heat 
retaining In tho flu© gases, The heated water than enters the offtake 
drun, Vfeter from the bottom of this drun flows throu^ tho water mil 
downtak® pipe into the lower distributing header, then rises through 
the furnaoo water wall* Tho nixturo of steam and water enters tho 
separating drum froa which it oiroulatos throu^i t!» boiler tubes* After 
passing through tho moisture elicdnators in the separatin.™ dm*:# tho dry 
Btean is ooix3uoted throutfi tho <2iree sections of tho superheater to ttie 
outlet header# anti than to tho main stean header* from which it is 
distributed to the individual turbines, flow being regulated by the 
respective turbine governor oontrol wives*

(2 ) Turbinab, • Uni to 1 to 10 have extraction steam 
openings for three-stage food water heating and evaporator mkeup. 
Turbines 11 to 14 eaoh have one extraction opening eooh for feedwater 
heaters.

(5) Condensers. - The exhaust stecaa from eaOh turbine 
discharges dirootly into a oonflenser, and condensed sbsem is received by 
a deaorating hot well* Fron four outside storage tanks, the condenser 
hot wells also reoeive tho required note-up mter, which enters tho 
systen at this point*

(4 ) Condensate P\aaps, - Condensate pumps take 
suction fron tSio oordenser hot trails, and discharge to the feed-viator 
heaters# These putaps also return any excess water in the systen back 
to the* storage tanks,

(6) Peedwator Ilea tore, • *5ho cold side receives 
condensed turbine exhaust, which, after being heated, flows through
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tho boiler feed purap suction header# The hot side recsslTQB attraction 
steam frora the turbines. After condensing it is either pyrapod back to 
tJio condensate eye ten, or flashed back to tho condensers#

(6) Boiler Feed Ptrpg# • lfce six boiler feed pucpo 
take suction fpoa the boiler feed header* end diaaharge into a common 
holder supplying the boilers* through tho eoononisers#

(7) Evaporators# • Shyoe 25,000 pound per hour evapo
rators are Installed far furnishing the necessary ra&ke**up water to the 
syaten, >

(a) Got 3Ida. - For heating* either extraction 
8tear, frou the main turbines is used* or eoshaust stoan frora the boiler 
feed pixip ttr bines# This steam* after condensing in the evaporator 
coils, is pinped back to tho boiler feed pump suction header*

(b) Cold Side# - 1'nko-up water fron the Clinch 
Hlvor pasgog throu$i a deaerating heater# and io pumped to the evaporators# 
The resulting vapor is condensed in the intermediate pressure fee dim ter 
heaters, ayiri then punped baok to the condensate header, or flashed baok
to tho condensers#

(8) T&tor Treatment Plant# - A Peroutit Company 
75*000 pound per hour cold carbonaoeous process v»ter treating plant was 
installed in order to overoarae difficulties encountered with raw water 
sludging in the deaerating heater and evaporator feed pubos# This 
treating plant takes filtered and chlorinated vjater fron the reservation 
doneatic water supply# Hhe eater posooa through feokarb* tanks and a 
degasifier, thence to a concrete storage tank, fron which it la supplied 
to tho deaoruting heater#



12-7. Turbo»gensrators. - Thoro are fourteen turbo-genorators 
(Anp. Elf>) Installed in the turbine roots (K*702). Characteriatioa of 
these machines are sutxarieed in Table 6# All are provided witti 
separate motor**'’'onorater set exciters, and with suitable lul?rioation 
and ^vomir^ faailltioa» A spare stean-driten osciter Is also provided 
to serve any tvrbo~gonorator in tin© of enargenoy. Tho turbine condensers 
operate at -sacuuns of 28 to 29 inches of mercury, and have & total 
heat transfer area of 224,870 square feet* Total condensing capacity is 
1,737,040 pounSs per hour, uoing 254,000 gallons per minute of cooling 
«ater#

12-6* Cooling V&ter Systwm#
a. Crib rsotiso (K»706)# • Clinch R i w  mter is drawn in 

from a fifty-foot forehay, protected by a steel grill which screens out 
driftwood an3 debris, and passes through tho crib house whioh contains
four travailing screens*

b. PtEip Houso (E»706), - Tiator flows from the crib house, 
through an intake tunnel, stop logs, and sluice gates, into wet wells 
under the punp home. Cooling water is punped to tho turbine condensers 
by means of throe Worthington vertical shaft, propeller pumps (App, E10), 
eaoh punp with a capacity of 82,600 CPI? and discharge head of 30 feet*
The pumps are driven by 700 horsepower 2S00 volt motors. An eleotrically 
operated rubber-eeated butterfly t»1vo is located in the discharge lino 
of each pimp# Five service water ptnps, and two ash sluice supply pumps, 
are also installed in this building. The circulating pumps discharge 
into a 78 inoh header throu#i their respective 54 inoh discharge lines#
The punp discharge header feeds a 66 inoh condenser supply header In



the turbine room* fShen the S-60 plant was in operation, its process 
cooling «at@r waa supplied from thio purphouss (P&r. 12-9),

Co Din charge Flume (K-702A), - '.lator leaving the condensers 
is discharged into ten wells oonneoted to a 10 x 10 foot reinforced 
concrete discharge tmnol 1006 feet long, T&Ioh connects with a 2200 
foot a tone-lined flue© 25 feet deep* The f luno connects wiiii a second 
10 x 10 foot reinforced concrete tunnel discharging into Poplar Crock#

12-©, Steam and Condensate System for S-60, - The construction 
of the K-25 power plant waa completed well before its full generating 
capacity was needed for operation of the prooess plant and auxiliaries 
(Vol. 4)# In order to advance tho overall fxinhattun District pro gran 
by utilising the available K-25 steam-generating facilities, the Liquid 
Thermal Diffusion (S-GO) plant waa constructed adjacent to the K-25 
power house in tho latter part of 1844 (Hook VI). The bulk of that 
plant's requirements for process steam* oooling water, and eleetrloal 
pcnor was then supplied by the K-25 power plant (Vol. 6) for appraxi- 
raately one year, until Its full capacity was required for K-25 operations. 
In order to adapt tho power plant to this servioe, which was not origi
nally contemplated, It became neoessary to design and Install equipment 
for sending 1*500,000 pounds per hour of 1250 p,s,i, stean at 925°F to 
the S—50 Plant* and for handling tho same amount of 1000 p.s.i. hot 
water return at 545°P.

a. Section 750. - Two heat exchangers to cool the hot 
water to 550°P, and too pressure reduoinr valves to reduoe the pressure 
to 250-500 p«B,lo were installed. Tho oooling raodim In the heat 
exchangers was condensate fron the turbine oondenser hot wells. Iho
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cooled water was pacsod through a preosuro reducing valvo, and then

oonbinod with this eondomate, This stream wao fod to tho boiler food
punp uuotion header* Excess hot water that could not be cooled by the
available condensate was diverted to flash tanks located outside the
east turbine room mil, The hot water was flashed to ataospherle
pressure# ao! resulting steam and condensate sent into tho nain con*
densers. A relief valve; leading back to tho flash tanks, m s  installed
on the boiler feed pucp suction header for tho protection of tho con-

«/
donsato systen In case tho pressure calves should bo accidently opened* 
Belief wives were also installed on the flash tanks to protect the
rain condensers fron overpressure*

b* Seat Ion 780* - To supplement tho equipment of 
Section 750, additional evaporator and condensate handling equipment 
was installed and identified as "Section 760".

12*10* Electrical Distribution Systen* • Ebe power supply to ttie 
prooess area is divided into two general systems* tiie first supplies 
oonotant frequency SO cycle poaer# tho second is further divided into 
W4nft different sub-oysters, seven of which m y  operate at any frequency 
between 45 and 65 cycles, and two of which may operate at aay frequency 
between 90 aa3 ISO cycles* Utilisation voltages are 2400, 400, 200, 
and 115, the latter two levels serving principally for limiting, heating, 
and miscellaneous erull no toro. The reminder of this paragraph pro- 
sonto a brief description of the K-25 eleotrio&l system* Further 
details m y  be four*! in Voluno Part II o f  the Eollax Operating 
Î anuals, and in Rook XI of the Eellex Engineering Descriptions*

a# l&ln Switch House (K-70-1), - Tixo mln switch house is
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a ihr««-story brick building. 635 feet long by 46 feet wide, located 
approximately 150 feet from the turbine house. All electrical newer 
used within the K-25 plant (exclusive of 1-27), either generated in 
Section 700, or received from T.Y.A., passes (via underground cables) 
through K-704, which foraa the control center for the transmission 
system to the plant area. A caster control station, and the required 
19,300 volt switchgear are installed on the top floor. The ground 
floor is used for bus connections, potential transformers, die-connect 
and pothead enclosures, and miscellaneous auxiliary equipment. The 
basement is a conduit and cable room (App. K17).

(1) Auxiliary Switch House (K-707). - A four-story 
brick building, 200 feet long by 30 feet wide, and located behind the 
boiler house, contains electrical switch gear and controls for the 
regulation of power supplied to the power house area Itself.

b. Outdoor Switchyard (1-709)» - Connection with the 
T.V.A. system is made through a switchyard northeast of the main switch 
house. Power received is stepped down from 154,000 volts to 13*800 
volts by means of three 40,000 KVA power transformers, eaeh of which is 
equipped with an accessory regulating transformer to permit changing 
the voltage ratio under load. The low voltage sides of these trans
formers are tied to the 60 cyul* oonstant frequency bus in the main 
switch house. There are three incoming 154,000 volt lines to £>709* 
one direct feed line from the T.V.A. hydroelectric plant at fort 
Loudon, one tie-line from the lb. 2 Klsa Sub-station, and one tie-line 
from the 1-27 switchyard (£-732). The 1-27 electrical system is 
supplied entirely from T.V.A. sources, and is described in Paragraph
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14-5* Further details of tho general C*B*W* electrloal Systen, and 
T*V.A. simply connections, are presented in Book I, Volume 12»

o, lb in Transmission Linos* •» All power is carried fron 
tho main switch house to the utilization area by means of underground 
cables, enclosed within fibre ductc, and encased in concrete* The ducts 
are grouped in of six* and provided with manholes 500 feet apart#
Thirteen duct-banks (including spares) are Installed be^men the switch 
house and tho junction mnholea near the prooess area# Fran the 
junction mnhole area, seven duot banks ore carried along the east side 
of tho prooess area buildings, and seven duots along the west side# At 
a point just south of the end of the sain prooess buildings, one bank 
branches off to tho right, and continues north within tho cascade court# 
Fran tho junction nanhola area, ono run also brandies off to supply the 
administration and conditionin ' areas# 'Hio generation and transmission 
voltage on tho constant frequency system, and on the variable frequency 
system in tho 45 to 65 cycle band, is nominally 13,800 volts at 60 
cycles, and proportional at other frequencies* The cables which carry 
this power to tho utilisation area (14 for -tho constant frequency 
system and 36 for^5«60 cycle frequency system) aro of the S-conductor, 
lead-covered type, insulated wit* l/i inch of impregnated paper* The 
noniml voltage on tho 90 to 130 cycle band of the variable frequency 
system is 4160 volts# The 8 oablos which carry this power to the 
utilisation area aro of the S-oonduotar, lead-eovored type, insulated 
with 3/l6 inch of varnished cambric* Shielding; is provided on all 
cables in order to equalise tho voltar-e strosc on tho insulation, and 
to assure that most faults will be phaso to round faults* Cable sises
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and layout fi.ro shown soheaatioally in Figures 61 and 62.
«

d. Constant Frequency Syoteru • Tho constant frequency 
system (F ig . 61) is  supplied fron a double buo In the rain switch homo. 
Each feeder cable leading to tho prooesa area is provided with two 
breakers so that, in case thore 1b any failure of equipment on either 
of tho tao bus sections, tho other will remain in servioe and oontinuo 
to supply the load. Kaoh of the t\ao buo sections is subdivided into 
tv/o ox tiller portions by a 0 per cent 55,000 KVA bus tie reactor which 
acts to limit tho flow of current in tho e-vent of a short circuit.

(1) Power Souroe. - She constant frequency bus is 
normally supplied with power from three turbo^genarators, one acting 
as a running reserve. In addition, as described above, a connection is 
made tJiroû i the switchyard to tho incoming ?«V*A. supply linos. A 
25,000 KVA synohroaoue condenser is installed in the switch house for 
use in improving potior factor and controlling voltage at times tiien 
all constant frequency povror is being drawn from the 154,000 volt 
?«V(A. eyaten*

(2) IntraWirea Distribution. • 'Throughout tho uti
lisation area, a network distribution system is used. Four transformers, 
each supplied from a different cable, are paralleled on their secondary 
sides to form a 400 or 2400 volt bus. Each 13,000 volt oable and its 
associated transformer normlly feed one group of switches, but four 
switch groups arc oonnected together by means of low voltage buo ties, 
and function as a unit. Tranofortaaro and cables elses are so selected 
th at, r/ith one transforraor or i t s  prlmaiy feeder out of servioe, the 
remaining three oan carry the full buo load.

12.25
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e. Variable Frequency Gyp ton* - Eaoh of nine different 
variable and adjustable frequencies io a implied from a sopamto bun in 
tha switch house (Pig* 62)* These buooo aro equipped with one breaker 
per venerator and one broaker per feeder#

(1) Power Source. - Bach buo in the variable frequency 
systen is normally supplied with power fron a particular tuî bo—gsnerator 
which is assigned to that buo and to that frequency, A sparo turbo
generator is kept available so that It oon pick up the lead on any of 
the busies in 45 - 65 cycle band, should the generator no molly supplying 
that bias be out of service* Two spares aro provided to servo either
of tho buses in the 90 - ISO eyole system.

(2) IntraWlrea Distribution. - Variable frequency 
power is used at 480 volts* Transferrors and switohgear are located 
in tho prooess building baoenent vaults*

(a) 60 Cycle Bani* • Two cables and transformers 
feed one hank of switches, and two of these switch banks are oonnoctod 
together by nsons of low voltage bus tie cables* when necessary, three 
of tho four oables and transfonaers in any particular group can carry 
the total load for that group*

(b) 120 Cycle Band* • In Section 4 of tiie 
diffusion cascade tho "A" and WB" motors aro rim at different speeds,
a a r o  supplied by different buses* The circuit breakers which supply 
the "A" and "D51 no tors for a particular eell aro interlocked so that 
they are both closed and opened at the sac® tins* In caso either
breaker is tripped autorjfctioally by relays, both breakers will open.

05-In Section 4 the transformers aro operated in groups tj6 tt*o, instead



of in groupo of four aa in othor B e e t  ion** Each transfcrcer supplies 
o n e  bank of switches# and two of theoc arwitoh banks have their low 
voltage buses ©onneotod together, Bach ordtoh bank Bupplies "A ”  aril 

wnw motors for two sella# eaoh cell being applied through a separate 
circuit breaker, Hornally# both transformers will be in aorvioo, but 
in an emergency one of tho two tranaforraera of a group can supply the 
entire load,

f, Equipment*
(1) Transformers * - The atep̂ ioran power transformers 

are pmotioally all of tho non-liquid filled, air-cooled type. Primary 
voltage in the 120 oyole bt',nd -variable frequency ays ten ia 4, ISO volts. 
In the 60 cyole constant ana variable frequency systems# it ia 13,600 
volts* Secondary voltage ia 480 volts in all cases# except for a nunbor 
of cone bant frequency units# which deliver power at 2400 volts. Trans
former a isos are shown in Figures 61 and 62, Tho two EVA values are 
the self-cooled and fan-oooled ratings. In general# the self-cooled 
rating is adequate for no real requirements, but tho fan-cooled rating 
allows three transformers to carry the entire bus load normlly 
distributed among four, Transformers in the constant frequency ayeten 
were supplied by Allis-Chalmerai those in the variable frequency system 
by Vieetinrfrouae,

(2 ) Switohggar, - All of tho switching equipment is 
of tho metal-enclosed# air oirouit breaker type with removable cirouit 
breakers. In Section 500# the transformers and switching eqtdpaent are 

located in long vaults between tho prooess buildings* In the putap 
house, air conditioning building# and other niocollaneouB b u ild in g #



Tt&Ui 7 .  -  PROCESS P i lT  I3QTORB

CASCADT3 SHCTIOII T5?PE PUKP IDTOR P/iTIITO ETM3ER OF
bobber L’OTORS
-3 A 26 45

50 9
«S D 50 54
-fl I 60 2^  A 60 126
.2 B 100 126
.1 A 60 90
•1 B 100 90
.1 I 60 2X A 60 222
I B 100 222
2a A 60 276
2a B 100 276
2a I 100 2
2b A 80 652
2b B 60 652
2b I 60 2
Sa A 15 268
jBj, B 80 288
3a I 15 2
5 b  A 10 706
5 b  B  20 706
Sb I 25 2
4 A 7.5 676
I B 7.6 676
4 1 7.5 2

SO©:i I denotes Inter*ectiooftl call pw?>#

I ?*s 9f w fT**r •?p« '  !"V. !? r ? =  * SMB



t ’ K3 transformers and switching equipment aro located in  sp ecia l rooms 

provided fo r  that purpose*

^  Efofr°rs» - The variable froquenoy load oonsista 
of pon©r drawn by induction motors driving the d if fusion staji*e prooess 
pumps. She 2892 etur^o of tho main oaocade, eaoh with i t s  "A" and **3” 
pumps, require a total of 5784 sta^e pirap motors. Tho sise and 
distribution of these mbfcors, together with thoso installed in inter- 
seotional oells, are shown in Table 7.



SECTION IS - THE ADMINISTRATION AREA

15-1. General. - The designation, MSeotion 1000n, is applied to 

include buildings provided at K-26 for administrative and sdsoellaneous 

purposes. All of these struotures (exoept as noted in Par. 15-2) are 

of a temporary low-cost type. Most are looated within the administration 

area, which lies southeast of the main prooess area*

15-2. Laboratories. - Pour laboratory buildings are provided! 

I-1004-A, -B, -C, and -D. The first three are permanent two-story 

oonorete blook struotures, and are connected by a corridor. Their 

combined floor space is 60,000 square feet. The fourth is a one-story 

wood frame building with a plan area at about 16,000 square feet. All 

are air-oonditioned. Activities and equipment in these laboratories are 

described in Volume 6*

13-5. Administration Building (K-1001). - The administration 

building is a two-story, four-wing building containing over two acres * 

of floor space. It is the Bain office building for the gaseous diffusion

15-4. Industrial Relations Building (K-1032). - As a supplement 

to the administration building, building K-1052 was constructed on an 

adjacent plot of ground to houesoffioes having to do with industrial 

relations and similar matters.

13-5. Field Offioe Buildings (K-1029, K-1034). - Two two-story 

field offioe buildings are looated just south of the cascade "U". These 

were designed and built for the purpose of providing offioe facilities

plant.



c
for a portion of the administrative personnel of the J. A. Jones 

Construction Company, The lellex Corporation, and the Manhattan District. 

They are now used by Carbide to provide office space for the Instrument, 

Equipment Test sad Inspection, and General Engineering Departments.

03-6. Personnel Facilities. - The following personnel facilities 

are provided(

13-7. Miscellaneous Buildings. - M»erous warehouses, change 

houses, pay stations, first aid stations, guard houses, and garages ars 

located throughout ths 1-25 area.

K-1002 Cafeteria
K-1003 Dispensary
1-1005 Payroll and Safety
K-1015 Laundry
K-1026 Bus Terminal
K-1027 Bus Repair Shop

13.2



SECTION 14 - THE K-27 AkEA

14-1. General. - The K-27 plant is a structurally separate annex 

to the main cascade of the gaseous diffusion plant. It can be operated 

as a separate unit, but is normally operated in conjunction with the 

main K-25 plant, the two process areas being interconnected so as to form 

a "cascade of cascades" (Vol. 5). The decision to construct the K-27 

plant is discussed in Paragraph 7-2. An extensive description of K-27 

is available in Volume V of the Kellex Completion Report.

a. Contractual Arrangements. - In practically all cases, 

specific portions of the K-27 work vrere performed by the saae contractors 

(App. A) who had handled corresponding phases of the originally designed 

K-25 plant. For example, overall responsibility for design, engineering, 

and procurement was vested in the Kellex Corporation under Modification 

No. 2 of contract W-7405-eng-23.

b. K-27 Plant Site. - The K-27 plant is located within the 

K-25 Area. Site selection was governed oy consideration of the following 

factors:

1. Minimum disturbance to existing structures and services.

2. Proximity to existing utility supply facilities such as 

electric feeder caoles, sanitary water, lire water, etc.

3. Ease of drainage.

4. Proximity to the K-25 plant.

5. Availability of cooling water make-up supply.

6. Proximity to existing eduiinistretive and construction 

facilities.



7. Ease of grading and soil preparation

8. Accessibility fro© other parts of the area

\ K-27 buildings occupy a sixty-acre plot of land just southwest of the 

main cascade "U". Thus, the K-27 cascade is situated within a deep bend 

of Poplar Creek, and ia bordered on three sides by that stream. Plot 

plans of the K-27 area, and of the overall gaseous diffusion plant area, 

including K-27, are presented in Volume 1, Appendices A3 and A5. Photo

graphic views are 6hown in Volume 5> Appendices Dl6 and P17.

c. Peaien Principles. - Design principles of the K-27 plant 

are identical with those of the main K-25 plant. In order to expedite 

the speed of construction, and since K-25 plant operation had proved 
successful, the general policy was followed of extending the diffusion 

plant process facilities by constructing duplicates of one of the main 

cascade process buildings (Vol. XXI of Kellex Operating Uanualsj* Only 

those changes were made which were absolutely necessary, or by means of 

which significant improvement could be effected without delaying the 

progress of construction. Accordingly, discussion of K-27 design, as 

presentsdoelow, follows an outline similar to that used for the main K-25 

plant; emphasis is placed upon points of difference between K-27 and the 

previously designed K-25.

riched feed for the K-25 cascade, and thereby increases its daily produc

tion of U-235. It tvas contemplated that the K-27 extension would result 

in a 35 to 60 per cent increase in total rJ-235 production.

14-2. Process Design. - The K-27 cascade consists of 540 diffusion 

stages. As in K-25, six stages are grouped to form a cell. The cascade

d. Capacity. - In effect, K-27 operation produces an en-

1/+.2
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Is housed in nines contiguous process buildings (designated Station 400J, 

each containing ten cells. The process equipment essentially duplicates 

that of Soction 2a of the Main cascade. Figure 63 depicts the method of 

process Interconnection between the two cascades.

a. Feed and Purification System (Scotion 130). - The K-27 

feed and purification system (Vol. XL of the Kellex Operating Manuals) 

differs in several important respects from that originally designed for 

service with tbs k-25 cascade. Feed to K-27 is obtained fro* two 

sources:

1. Fresh, normal concentration, UF^ supplied by the Harshaw 

Cheaical Company.

2. Partially processed uranium hexafluoride recycled from 

the bottom of the K-25 cascade.

Experience with the cascade feed purification program had shown that 

it would be mnecessary to provide purifying facilities for the fresh 

feed stock received from Harshaw. Accordingly, no equipment correspond

ing to the 0F£ distillation towers of 8eotion 100 was provided. It was 

decided, on the other hand, to provide purification facilities for the 

recycled stress from K-25. The K-27 feed and purification plant, as 

finally da signed, is subdivided into three distinct systems which are 

discussed below.

(1 ) Fresh Feed Vaporisation System. - Fresh feed stock 

is vaporised directly by innersion of drums in hot water baths, and the 

vapore are sent through feed filters to the K-27 cascade. This is 

essentially similar to the method ueed in the feed system for the sttin 

cascade. Four hot water baths are provided, each serving a bank of four



cylinders. Total vaporizing capacity is on the order of >2,000 pounds 

of UF^ per day.

tion, housed in a separate room of Building K-131# cqntains principally 

a packed tower and re-boiler, a still pot, condenser, and reflux drum, 

together with process material containing drums, and water bath vapor-

impurities picked up during processing in the main cascade as coolant 

and light diluents, and was designed to reduce CgF^ concentration to 

a specified 2.14 per cent by weight. An extraction and separation 

unit is provided for removing traces of UF^ frora the coolant re

covered in the purification operation. Process piping in Section 130 

differs from that of Section 100 (which is traced with calrod heaters) 

in that It is encased within electrically heated air conditioned enclosures, 

which confine leaking process material, and permit of purging the leaking 

area. Also, whereas the feed to the Section 100 purification system is 

vaporized by electrical heating jackets, in Section 130 the feed to the 

batch still is vaporized by hot water coils clamped around the shipping 

containers.

in Building K-132) removes UF^ from vent gases, purge gases, and relief 

valve discharges by absorption in water. The resultant solution is re

turned to Building K-131, and agitated in a tank with a 10 per cent cau

stic solution which precipitates the uranium as sodium uranate,

The precipitate is filtered in a plate and frame press, washed, and 

charged to barrels for storage. The filtrate and washings are transported

(2) Batch Still Purification System. - This installa-

izers for feeding purified UF to Section 400. The system removes such
6

(3) UF/ Disposal System. - The disposal system (housed

'S S  h iJt& w U d H v; iitii.-'

14.4



by tank truck to the conditioning area for disposal.

b. Surge and Waste System (Section 630).

(1) SutkO System. - Similar in design and purpose to 

Section 600 of K-25, the K-27 surge system includes a bank of twelve 

large drums capable of absorbing an inventory fluctuation of 3900 pounds, 

which is equivalent to 15 per cent of the K-27 cascade inventory.

(2) Waste System. - The waste system, with a design

capacity of 9300 pounds of process material per day, withdraws process
/

gas from the "3" line serving the surge system, and compresses it to 

33-50 p.s.i.a. by means of two special pumps (Par. lV3d(l)) connected 

in series. The stream is then liquefied by heat exchange with process 

coolant, and collected in one of two waste accumulators from which it is 

drained to shipping cylinders for storage. The K-27 surge and waste sys

tem is completely spared (Vol. XXXIX of the Kellex Operating Manuals).

(3 ) Ventilation System. - A carefully engineered ven

tilation system has been provided in building K-631 to furnish the fol

lowing services:

1 . Protection of personnel against toxic gases.

2. Limit and control surfaces requiring decontamination in 

case of a leak.

3. Dissipate heat*

The ventilation system i® unique in that certain areas of the building 

where procesE gas is handled at super-atmospheric pressures are main

tained at pressures belo*v atiriospheric so that leakage of process gas to 

the atmosphere will not cc»ntemanate other parts of the building. In 

those parts of the building where process gas pressures are below atmos

pheric, the pressures are held slightly above the norael barometric level



in order to minimize further the flow oi conteuuinated atmosphe're into 

such areas.

c. Purging System. - Design of K-27 purging facilities was 

considerably simplified because of K-25 operating experience, and because 

of the fact that the process stream at the top of K-27 is not very highly 

enriched in light isotope concentration.

(1) Alternatives Considered. - Two methods were considered. 

The first involved a design similar to that used in the temporary purge

and product systems at the top of Sections 2a and 2b of the K-25 cascade. 

This method would possess the advantage of simplifying K-27 product re

moval, but would necessitate relatively complicated plant purging oper

ations. The second alternative was based upon the use of normal cascade 

cells to produce light diluent of high purity (aoout 1 mol per cent UF^). 

This would permit separation of the product withdrawal system from the 

purging system.

(2) Final Design. - The letter method was chosen because 

of its simplicity. It also made possible the sparing of purge system cold 

traps by recovery system cold traps. The highest on-stream cell of the 

K-27 cascade normally operates on direct recycle, and light diluent is 

concentrated in the top 2-5 cells to 99 or more mol per cent. A purge 

stream is taken from the "A” stream of the uppermost stage arid coiupressed 

to atmospheric pressure by means of a 3each-Kuss vacuum pump of the type 

used in the process gas recovery system. The stream passes through c cold 

trap system housed in Building K-413, ^ d  is refrigerated with liquid CO., 

at minus 55°F. It is then run through a carbon absorber end exh&Ufcted to 

the atmosphere. A control valve in the vacuum-pump suction line regulates



the flow of purge gas so that the UF6sN2 ratio in the process stream at one 

of the stages near the top of the cascade remains constant. Refrigeration 

is supplied from the 002 refrigerating plant in Building K-402-9 wiiich al

so serves the K-27 process recovery system. For stand-by purposes liquid 

CO2 for refrigeration can also be supplied from cylinders. The design ca

pacity of the purge system is 2400 standard cubic feet of nitrogen per day.

d. Process Gas Recovery System. - The process gas recovery 

system of K—27 differs from that of K—25 (which was equipped with recovery 

stations scattered throughout the main process buildings) in that a single 

central station is provided. This design was chosen after study arid dis

cussion between Kellex and Carbide. Three two—pump vacuum pumping stands, 

placed at equal intervals along the cascade, exhaust the process gas 

from the process equipment when necessary, and discharge it through mist 

filters into a header which runs along the front of the process buildings, 

and leads to the central station at the front of Building K-402-8. At 

this point three cold traps are provided, together with auxiliary carbon 

traps and controls. Recovered process material is stored in five liquid 

storage drums and returned fcs needed to the cascade by way of a return 

header which runs parallel to the evacuation header. Operation of the 

K—25 cascade has sliown that the Allis—Chalmers stage pumps can operate 

at lower pressures and smaller suction volumes than were originally an

ticipated. This information was utilized by eaploylng these pumps to 

evacuate the contents of a cell, and transfer the process material to 

another cell, or to the main cascade stream. In this wqy, a cell c«i 

>e evacuated to less than 10 per cent of normal shutdown pressure, the 

emainder of the evacuation being taken core of by the recovery system, 

hich thereby carries a greatly reduced load. In the K-25 recovery rooms,



a storage drum, after being filled, had to be disconnected from the piping, 

moved, and replaced by another storage dium. In K-27, storage in the cold 

trap room is provided for by stationary drums which collectively can hold 

the contents of one Duilding. These drums are manifolded and encas«d in 

an electrically heated box designed so that the UF^ can be held in the drums 

either as a liquid or as a vapor. Lxtra storage capacity can be obtained 

by vaporizing the UF^ from the recovery storage drums and sending it to 

the product room in 3uilding K-413 through a piping connection provided 

for this purpose, and condensing it into portable product drums. The 

piping arrangement also makes it possible to use the K-27 cascade re

covery system for evacuation of equipment in the surge and waste system, 

or as a spare purging system when the normal purge system is shut down.

The K-27 process gas recovery system and purge and product system is 

described in Volume XXXVIII of the Kellex Operating JUanuals.

e. Product Withdrawal System. - The K-27 product system 

serves to transfer K-27 product to K-25 at a metered rate, and provides 

a means for operating either the K-25 or K-27 cascade when the other is 

out of service. The principal difference from the K-25 product system, 

where the product rate is relatively low, is that the K-27 design product 

withdrawal rate is 4400 pounds per day. Final design of the product with

drawal system was fixed after consultation with Carbide. Product is 

withdrawn from a cell near the top of the K-27 cascade where the light 

diluent concentration approximates three mol per cent. Product may be 

withdrawn tlirough any of a number of connections installed between the 

converter outlet and stage control valve in the sixth stage ol une third, 

fourth, fifth, sixth, and seventh cells from the top of Building K-402-9•



V.

that Building K— 402-9 m ;->y be taken off stream. Product is normally 

transferred to K-25- in the vapor phi se by means of ii tt erconiicctIn£ piping

system is housed in Building K-/>13 aloiig with the purge system, the two 

cysteine l>eing separated by a. partition wall. On account of the process 

pros3ure differential between K-25 and K-27, no booetex- pump mechanise 

ie required. The product header discharges into any of a number of feed- 

paints in the K-25 cascade.

(l) .Alternate System. - facilities are also available 

for liquefying the process material, and transporting it to K-25 in tared 
drume. Rben this methc-d ie used, {e.g., when the K-25 cascade is shut 

down) a stream ie drawn from the product header, and co«3>res3ed by means 

of trco special pumps (Par. 14~3^ (1)) connected in eeric3. The cofiipresaed 

geo passes through a condenser where it is liquefied by heat exchange 

against C3ri6> the liquid flowing by gravity into run-doxn drums, from 

v;]iich it ie drained into tared shipping druaa. These drums have a com

bined storage capacity of 15 tons of UF^, and provide a stockpile for 

supplying the K-25 cascade for a considerable period, in the event that 

normal flow of K~2? product is interrupted.

14-3. Equipment Desl/m.

DSLETKD 0BLETED



b* G2P.Y9rt.qro. - The converters of the K-27 stages are iden

tical with the Size 2 converters of the K-25 cascade (TaSleJ, facing 

p. 8.10). Tho use of « higher quality barritr a&^s possible a liighsr 

operating pressure in K-27 (Section 400) than is possiole in K-25 (lection 

300). A typical K-27 cascade "£" stream pressure would be eu the oitier 

of 3.2 p.a.i.a.} a soaxiaua pressure of 4.0 p.s.i.e. ia possible. This 

rajdjau® pressure fixad deei^n coolor duties, electrical power requirements, 

and eone of the instrument range®. A typical “A" etreaa £lvm rate tnrough 

K-27 barrier is 637,000 pounds per day, a® against 490,000 pounds per day 

In Section 2a of the K-25 plant.

®* rtffifrfe* "* Because of the relatively high pressures

end increased interstage flo*. at which the £-27 stag** were to be operated, 

the stage-punp motors had to be capable of a higher power output than was 

necessary in Section 2a. The "A" puap laotors are rated for continuous op

eration at 75 horsepower, and the "B'* pu^p ootors at 150 horsepower.

d. Sgry^qq ftfapq. - The Various special puaps developed (Vol.

2, Section 5) for K-25 service were used for corresponding applications in 

K-27.

(i) Waste ami Product Ptyyp- - It was necessary to design 

one new pu^p for the K-27 plant. The K-27 waste systen required a positive 

displacement pump to compress UF^ to 33-55 p.s.l.a. prior to liquefaction* 

the K-27 product V atoa involved a similar puqpiug service. A Beaciwvuss 

pump (Vol. 5, Par. 8) was tested at the Kellex Jersey City Test Floor, and 

later et the plant site. A nuaber of design jaodiilctiion® were aade, and 

a two-stage unit was developed with increased cylinder clearance and an 

i/proved lubrication syatsa.



e. Froooc^ C«a voolsra. - The stage coolers are identical

with thosd used in S-~25« K-27 contain* no intarcell coolers, however,
'•i ' - • 

the need for these being eliminated by the uae of MFP-10 plantio valve
are

sosta, which ie capable of withatEnding higher oporating t(vrperaturo * 

than the n0* rubber aosQ.a originally installed in tho aain cascade* 

Pracsos - K-27 process pipe is identical with

that used in K-25, with the excaption that tho th^ce and four inch 3i/ae 

(as well as the larger dimeters) are of nickel-plated steel instead of 

raonel. 3 j the tine that the K-27 plant was constructed, Bart laboratories 

had extended thair plating techniques to permit of handling these smaller 

sizes.

g. Proceas BQlOcJg Valvea. - The 0-17 block valves in K-27 

are equipped with JfFpulO soat rings instead of tho "Cn rubber seating 

;.wtsrial originally used In K-25,

h. Inet rutasnt at Ion. - .Tnstrusentatlon changes were made
¥>

primarily in cases where it was found possible^ frffeot simplification or 

improvement without delaying the program. Speoific detail* ere described 

in Section 5-III (10) of the Kellcx Consistion Report.

1* Stage Control Yalvas. - A* in tha K-25 plant, butterfly 

control valves are used to regulate stage pressure* in the K-27 plant. 

Since complete closure of a control valve would result in process dis

turbances which would overload th* pump motors, it wsa decided to provide 

special seans for preventing the valves frou closing beyond a pre-deter- 

snined amount. This was accomplished by controlling the tijr supply for 

th* diaphragm motors of the valves to that pressure which would permit 

the valves to close to a specified position. The valves have also been



fitted with stops to limit the degree of closure. The relays used in K-25 

were supplied with two degrees of "reset"j this has proven unnecessary, 

and the relays used in K—27 ere designed without the reset feature.

J* JSpM JteBI. - The cold traps used in the K-27 purging 

system were salvaged from cancelled recovery rooms in Sections 3a and 3b 

of tho j\-25 cascade. Those used in the K—27 process gas recovery system, 

however, were specislly designed for the K-27 plant. Representing a modi

fication of the radial fin type trap, they are larger and somewhat simpler 

in design than any type used in the K-25 plant, containing no inner re

frigerant shell. A feature of these traps is a nickel wool filter in

stalled at the outlet to remove entrained UP .̂

k' gflrttti Trfgl* - k-27 carbon traps are similar in design

to those of K—25# but generally somewhat larger in size.

14-4. ErfiM.se Service Installations.

»• fro cess Coolant System. - The C^F^ coolant eystem for K-27 

(Vol. XXXV of the Kellex Operating Manuals) differs from that for K-25 pri

marily in the following wayst

1. As mentioned above, intercell coolers are not required.

2. An undesirable upward thrust obtained in Section 300 

coolant circulating pumps is eliminated by drilling the 

impellers of pumps in Section 400.

3* In order to reduce coolant loss, the inert gas blanket 

pressure on the coolant system was reduced to £ inch of 

water column gage, instead of the 3-5 p.s.i.g. originally 

specified in the K-25 ooolant system.

4. A pulsation dsrnper has been placed in the coolant circulating



pipe discharge pressure gage line in order to minimise 

the effect of puqp vibration on the gage reading.

5. Tho ant ire temperature level of the ooolant a/ate®

(except for the inlet cooling eater temperature) ia 

higher than in the K-25 plant, beoauae of the higher 

specified proceaa temperatures, 

b. Recirculating Cooling (SoffUon $30).• - Some

eon aid oration was given to enlarging the S-25 *y*tem so that it would be 

able to supply the cooling requirement* of th* K—27 plant. However, It 

was *oon found that thia would require major revision* of th* existing 

plant, and would requir* th* Interruption of procaaa operation*. Th*

•chaa* wa* therefore abandoned. A **parat* cooling tower (H-832) i* 

provided for K-27 aervio*. It i* a 14 0*11 induced draft ina tall at ion.

The recirculating system i* similar In principle to that of K-25. D**i*n 

capacity ia 55,000 0PM, and indicated load ia approximately 34*000 GPU.

It waa originally expected that the K-27 ay*tarn would requir* it* am make- 

vp water *upply facilitiea. However, operating result* at K-25 ahowed 

that the make-«p requirement* for that plant were running 1*** than 

estimated, *o that it wa* possibl* to f**d K-27 from th* K-25 *yat*», 

and a tie-in waa made between the eupply main of K-25 and the return 

main of K-27 to carry make-up feed to the latter qr*t*a. Late in th* 

d**lgn of th* n*w plant, and at Carbid*'* *ugg**tion, faoiliti** were 

added so that make-up water can be fed to both planta from the aanit&ry 

water *y*tm*. This provide* a atand-by aource which can be u**d during 

periods of low water, and when the raw river water i* *xcoptionally dirty. 

Because of the higher process gaa circulating rates and pressuree in the
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cascade of the K-27 plant, the quantity of heat to be carried away per 

building is greater than for a similar ten—cell building in Section 2a 

of the K-25 cascade. It was therefore necessary to increase the dif

ferential pressure between the supply header and the return header so 

that each building would receive the required supply of cooling water.

As a result, the recirculating pump discharge pressure is higher in the 

K-27 plant, and the sizes of the supply and return mains, and of the 

building headers are proportionately larger. Further details are avail

able in Volume XXXVXI of the Kellex Operating Manuals.

°* to. Air SyfVW* - The dry air system of K-27 serves a 

function similar to that of K-25. It was designed to operate as a dead

end system, since experience in the main K-25 plant had ahown^to be* preferable 

to continuous circulation. It was originally intended that a dehumidi- 

fication plant should be set up in Building K-1131 for producing the dry 

air needed in K-27, but it was later calculated that the existing K-25 

dehumidifying installation (Section 1100) would be able to supply the 

needs of both process areas, with both operating on the dead-end system.

A connecting supply line was therefore installed to supply the K-27 plant 

with dry air from Section 1100. Construction of Building K-1131 was dis

continued, and later resumed after the bulk of the nore urgent construc

tion work had been completed. The building is now used for miscellaneous 

storage and maintenance purposes.

differs from that of K-25 in that there is only one system per building. 

All air-actuated instruments and controls are supplied with minus 70°F 

dew point air, whether located inside or outside the dehumidified equip-

(1) Instrument Air. - The K-27 instrumont air system
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ment enclosure system. The air Is drawn fro& the main K-27 dry air 

distrioution header, and caapressed to 10-55 p.e.i.g. by means of four 

compressors in Building K-1231, and then sent to the procsss building 

distribution system. At the front ol each process building, the syst«n 

is connected to the plant compressed air header in order to make avail

able a source of emergency supply. A full description of the K-27 sir 

distribution systems may be found in Volume XXIII of the Kellex Operating 

Manuals.

d. 9amJTS£X±J^SLpIMpJB^ “ Th« "plant air" for K-27 is 

fed from the K-25 system (Section 1200) by means of s connecting supply 

line. No additional compressors were required; existing facilities were 

espsbls of carrying the added K-27 load.

e. Lubricating Oil System. - The K-27 process pump lubri

cating oil system is similar in all important respects to that of K-25, 

though minor changes were made in the method of feeding and venting the 

main building supply headers, duplex filters were installed st each stage 

pump Instead of single filters, and the size of the main feed header was 

increased in order to provide a greater emergency supply of oil (Vol. 

XXXIII of the Kellex Operating Manuals).

f. firy Nitrogen Supply System. - The sizes of some of the 

stage pump sealing systems were increased in order to facilitate vacuum 

testing of these systems, trace indicators in the seal exhaust hsaders 

were eliminated, and the method of controlling seal exhaust pressures was 

changed so that they are regulated differentially from the seal feed 

pressures. Further details are available in Volume XXXVI of the Kellex 

Operating Manuals.
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14-5. Power Supply and Distribution (Scotlon?3Ql. - The K-27 plwt 

was designed to run entirely on constant frequency 60 cycle power. This 

made it possible to draw all power directly from the T.V.A. system. 

Accordingly, the entire K-27 electrical supply system ie considerably 

less complicated than the K-25 installation*

a. K-27 Switchyard (K-732). - The 154,000 volt line between 

the T.V.A. Watts Bar generating station end the Elsa No. 1 substation was 

looped through the K-27 switchyard, thus providing;in effect, two sources 

of power supply. A third source was arranged by means of a 154,000 volt 

line frcm the K-25 switchyard (K-709). Any two of these three sources 

can supply the entire K-27 load. Power la stepped down to 13,800 volts 

fcy means of five transformers in the K-27 switchyard. It is then trans

mitted to the K-27 switch house by means of underground cables.

b. K-27 Switch House (K-731). - The switch house is a 

steel and concrete structure, about 400 feet long, 50 feet wide, and A0 

feet high, located adjacent to the switchyard, and south of the K-27 proc

ess buildings. The switching equipment installed In the K-27 switch house 

is to that used in K-25. It is of metal enclosed design with the

phases well isolated.

O. Daalgn Load. - In order to provide for possible future 

expansion of the K-27 plant by construction of three additional process 

buildings, sll 154,000 volt transmission line facilities, switchyard facil

ities, power transformers, and 13,800 volt switohgear have be«i deaigned 

£ q x  s  n \i&  load of 150,000 Kff. From this point on, the K—27 electrical 

distribution system is deaigned for a total load of 100,000 KW, which was 

the estimated load for full operation of the nine K-27 process buildings



and auxiliaries. The bulk of the power is utilised at 480 volta.

<1. Distribution Svataa. - The 13,800 volt cablea froa the 

awitch houae to the proceaa buildings, the low voltage ewitchgear, and 

the low voltage cables are all deeigned to take the full load rating of 

the motora, and are rated for a atream efficiency of 100 per cent. Thla 

rating waa baaed upon experience at K-25 which ahoned that the estimated 

stream efficiency of 87 per cent aaaumed in that area was decidedly con

servative. The 13,800 volt bus in the K-27 switch house la divided into 

two sections* A radial distribution ayatem with four cablee to each 

vault la provided, all four of these cablea being aupplied froa one bua 

aection* Bach cable haa two breakera, one froa the main bus, and one 

froa the reserve bus. Adjacent vaulta are fed froa alternate bua seotiaos. 

The two bua sections are not tied together either at the ewitoh houae or 

in the prooeee area. The stage puap transformers and the auxiliary trane- 

formera in a given vault are fed froa the ease cablea. Any three of a 

group of four 13,800 volt cablea can carry the full load in energenciea* 

Furthermore, atage puap tranefonaer aizea have been eo aelected that any 

three tranafonaere of a group of four can carry the full load when nec

essary. Cables end conduits carrying power from the K-27 awitch houae to 

Section 400 are of the aame types aa uaed in K-25*

14-6. Conditioning and Adalniatratlve Facilltlce. - The K-27 plant 

la aerved by Seclione 1300 and 1400 in the aame way ae the main K-25 

cascade.

a* Stoaw Plant (K-1531). - The addition (K-1531) aade to

the original K-25 proceaa at earn plant (K-1501) in order to aupply K-27

requireioenta ia diacuaaed in Paragraph 11-9. K-27 is supplied with steam 

through a separate line which connects with the main ateaa header supplying



the K-25 plant at a point near tho southeast comer o£ the conditioning 

building. This steam lino croseee the K-25 area end extend# overhead 

to K-27. Drenches connect with the various auxiliary buildings, and to

e. header which distributes oteaci to the nine process buildings. Con

densate i» pu®ped back to the heating steam plant through an independent 

condensate line.



SECTION 15 - A5SI83MJCR HROK BRITISH SCURC'38

15-1, Introduction* - A number of design calculations and 

preliminary investigations of tho gaseous diffusion prooess wore made 

by British scientists. Various conferences were held vdth this group _  

relative to Dost practical polloies, nothodo, and procedures* ^Contacts 

„ with tho British group developing diffucional separation prooeaoeo 

may bo grouped Into tho following four periods*

Period 1* Preliminary d i s c u s s i o n s ,  Fobruary-April 1942* 

Period 2. Review of gaseous diffusion plant design, 

September 1943«January 1944 (App* F14) *

Period 5, Assistance with theoretical problems,

February-JAiy 1944#

Period 4* Development of scraper oold trap, July-Ootober 

1944*

British work on tho development of "C" rubbor valve seats has been 

Ecntion&d In Paragraph 8-llb, 'BWffil' "TTTy"

1S-2, Preliminary DiscussIona, - The main topios dlsouscoc 

during tho first visit of the British group to this country w r o  

principles of diffusional separation and alternative types of plant 

structuro. Tho discussions on theoretical

prinolplos wore helpful to Anorioan workers in disclosing tho na^or 

desire problems and suggesting design methods* Bio views of tho 

British group on plant structure, however, were too divergent from tho 

American plan to bo of much practical value and were, therefore, 

rejected for reasons indioatod In the following paragraph*



15-3# Review of Gaseous Diffusion Plant Design. - At the sug

gestion of She Kellex Corporation, tho British group was Invited to 

orltioite the design of tho gaseous diffusion plant* A series of 

conferences m e  held at which the following subjects wore dlsoussedi

a# Barrier Materials. • The British investigators 

reviewed the relative r»rits of barrier naterials under consideration, 

and aided in the selection of the BA barrier.

b. 3tage Recycle Principle# «* In December 1943, the 

British investigators proposed that an irrroGti^.tlon be mode of the 

"rabbit principle", a stage recycle method. In this plant, converter 

diffusate fron only the first pass is advanced to the next highor stagej 

diffused gas fron the retaining passes is recycled back to the same 

stage. The xaarit of the raethod lay In the reduction of required number 

of stages to obtain, a specified product concentration, but, at the

sane tir*^ total barrier area requirements mere increased. A change 

e w r  to this method at the current status of prooess do vs lopne nt would 

ha-we seriously delayed tbs completion of tho plant because of increased 

oozaplaxity of converter design and stags operation. The method was 

carefully reviewed by Kellex engineers* and it was decided that prooess 

advantages which might he obtained could not justify its aooeptanoe.

The British group later concurred with this decision.

c. Cascade of Cascades Principle, - At tho suggestion

of the British investigators, oooe consideration was glvon to designing 

■the gaseous diffusion plant as a "oasoade of cascades". In such a 

design, the plant is not laid out as a clrple, long cascade, but, 

rather, is eonportnontalijied, and consists of a nuraber of smaller



groups of otagos, eaoh in itooIf Bet up as a alcplo cascade, and each 

connected with its neighbors in a manner analogous to tho intorcon- 

motion of individual stages* Thus, there io associated with eaoh 

unit casoado a food, mote, and product strean which correspond, 

respectively* to the "B" inlot streara, *BH outlet etrean, and WA" 

stream of an Individual stage* Eaoh unit cascade ia fed with a nixture 

of “product" from tho unit eaacade below, and ’’waste’* froa the unit 

cascade above* The waste from tho unit oasoade under consideration 

is fed to tho unit below, and tho product ia fed to tho unit oaaoade 

above* Such an arrangeraent would facilitate purging at a msafcor of 

intermediate points in the casoado, and opportunity would exist for 

independent operation of tho unit cascades, and for localisation of 

operating disturbances within these units* 2&e disadvantages involved 

increased complexity of the process piping ays tea, and leas efficient 

utilisation of diffuaional equiprjont, Discussions on tho adwEJitages 

of this type of plant structure were helpful in su;$ge3tin£ noons for 

controlling opera tin:* disturbances and in devising alternative purging 

cathode, but the plant m o  not converted to ttie oasoade of cascades 

principle ainoe tho American plan appeared to be satisfactory and 

deal3a w&b progressing mi achodule* Tho nethod of aeotiouBliaing ttte 

eirpls caooado, which was finally chosen, permitted sufficiently rapid 

ieolation of proooss disturbances, and avoided the oaraplexity of the 

cascade of oasoedes layout*

ds Purge Cascade* • IV10 British group cade a valuable 

analysis of possible difficulties with tho purge cascade syotoia, They 

pointed out tfiat if tho oosnpressors of tho purge casoado failed to



VTOrk, t h e  p lt iX lt  a s  t h e n  d e s ig n e d  TTOUld 1X5 w i t h o u t  DOClTlfl fO l*  p u r g in g

llff it gaeoc. They suggested that tho control of tho purge caooado 

n i ^ t  present social difficulties, and offerod to undertake a detailed 

tLmlysio of this problem* Altiiou^i it vxxe later found that control of 

the purge cascade was relatively simple, tho discussions instirtited 

by the British t-rero Jielpful in understand inf tho problems oomeoted 

with it#

tho nothod proposed for control of stage pressurea and roeooraended 

the use of laminar resistance in place cf autonitic pressure oontrol 

vulvas. Althou^. the British suggestion was net adopted, the criticisms 

raised concerning the m e  of automatic valves -were valuable In eliad- 

natinrr potential difficulties with this type of equipment.

construction of the British difTuaers appeorea pcrxocwy

■hbc not adopted because tho American design  -noil under way, tj&s

on schedule, and ite performance m s  considered satisfactory.

number of valtnbla suggsstions concerning tiio design of oold traps.

In particular, they suggested that trouble rd^vt bo encountered in tho 

Kellex type of trap fro n  low heat transfer coefficients and process 

gas funo losses. Both of those criticisms were subsequently proved 

valid by experimental tests, aa3 tho cold traps were modified to include 

tho installation of mist filters.

e. Pressure Control. ** Tito British group criticised

g. Cold traps. - 2ie British investigp-tors xsade a



15-4. Assistance) vrith Theoretical Problems, - During tho period 

from Ifcrch. to Jirao 1944, certain raenbers of tho British croup# I'esora*

C, F. Hearten, P., Peierls# K* Fuohs and R* Skymo, wore stationed In 

!}&w York# and, on request fron Kellex, end with the appro^l of the 

Yfer Department, undertook analysis of the following theorotioal problemsi 

1( Cascade of cascaded flosr sheets*

2* Exact calculation of equilibrium tlno*

3* Loss of separation due to surges.

4* Control of main oasoade (e*f>, frequency of use of 

automatic oontrol valvwr. )*

5* Control of pure© cascades*

Reports of these theoretical studies wore sunsnarised In a series of 

reports (ftpi ■ l*CQ, and have been helpful in anticipatinc problems of

plant d e s i ^  > ~ { j  &  N  5  U  )

15-6, Development of Soraper Cold Traps, • Tho British lnvosti- 

gators had advocated the use of a scraper cold trap In an altemat-ve 

swthod for process streara purging in case tho diffusion purge oasoade 

should prove inoperable* In thic type of trap, solidified tutorial is 

oontinually removed ty scraping, thereby nalntalnin" hlfh overall 

heat transfer ooeffloients* To Investigate the usefulness of the 

scraper oold trap, the British workers invited Tho Kellex Corporation 

to sond representatives to Billinjjhan, Bn^landjto observe there tJie 

operation of an sxperinental nodal* Dr* W* I* Thompson and !&•* E* A* 

Johnson remained in England from July to October 1544 for tills purpose* 

Upon their return to tills country, Tho Kellex Corporation# .with the aid 

of the Jfctioml Research Corporation, able to ooraplete the engi-



flooring design of & scrapor cold trap (App* F25)» Itowovar* it vrae 

later dooidod not to uno this trap booauao of the difficulties antici™ 

petod in controlling ita prooose gan inventory. /
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SECTION 16 - SAFETY m-j SECURITY '

10-?.« Safety Program.

a« Organisation*

(1) Here York Safety Corcittoo.

(ft) Fuaotjons. - Tho IJeer York Safety Cozaiittoe 

was organised in Dececfcjer 1943* at the request of the fknr York Aroa 

Engineer* to servo in a consultant and advisory capacity on safety 

problems involved in handling fluorine, uranium hexafluoride, and 

other hasardous chenioals used in K-25 work*

(b) Cccposltlon. - The Cocmittee was composed 

of taenbers of the Eellox staff representing process, engineering, and 

research, a liaison officer froa the redio&l Section of the Ifcnhattan 

District, and a xaenber of tho SAH Lahore, tor ies staff*

(c) Activities. - In the perfona&nce of its 

duties, representatives of the Cocnittoe visited all laboratorieo and 

other organisations of the K-25 group working with hesardous tutorials* 

including those under contraot to the Uadison Sqmro Area for develop* 

jasnt and production of special chenioals (Book VII)#

(2) Transfer of Responsibility. - Sjy the end of 

February 1945, tho bulk of the safety work had been oonpleted, Tho 

Manhattan District Engineer’s office was so inforaed, 6a’ the rooon- 

Bendation mde that the responsibility for continuing these activities 

bo transferred to tho Carbide and Carbon Chenioals Corporation at the 

plant site. In letter dated 20 litrch 1945 (App. F26), tho New York 

Area Engineer was infomod that instructions had been issued to effect



the transfer of r e s p o n s i b i l i t y  for Safety Cosaalttee activities to 

Carbide and Carbon Chemicals Corporation. Actual transfer was completed

early in April 1945*

b. Safety lfcasurss. - In the course of its activities, 

the Safety Committee prepared for the New York Area Engineer a total 

of fourteen safety bulletins, revisions, and supplements (App. II) 

describing the hazards entailed in dealing with these dangerous special 

Materials, and prescribing regulations for their safe handling.

16-2. Security Program.

a. Organisation.

(1 ) Dig trie t Organisation. - A full account of the 

•volution of the District Security organisation and its activities is 

presented in Book I, Voltne 14- In Iferch 1943 a security officer was 

assigned to the few Iork Area office. With the development of the 

Ifexftiattan District intelligence and security system, the functions of 

the Area Security Office changed} from June 1943 until Ihy 1944, this 

position mainly required liaison between contractor, area, and District 

Intelligence and Security Sections. As sub-areas were created, under 

the jurisdiction of the Hnr Iork Area Engineer, it became necessary to 

assign security officers to the Decatur, Milwaukee, and Detroit Areas.

of these sub-area security officers was directly responsible to 

the respective sub-area engineer and also, as in the Nsw York Area, to 

the local District Intelligence Officer. After the District Intelli

gence Section was reorganised as the Intelligence and Security Division, 

an officer from the local Branch Intelligence and Security Office was 

substituted for the Area Security Officer. Each of these area security
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representatives then bocane responsible for all ooourity and intelli

gence natters pertaining to his area, and to contruotors therein* They 

reported both to the respective Area Bngineors, and to the local Branch 

Intelligence and Security Offices* In the caoo of the 7ks\? York Area, 

thla systoia took effect in Hay 1944*

1942, with the signing of tho Kellogg oontract, the Personnel Director 

of the Um W* Kellogg Conpony was appointed Security Agent for that 

oonpany* His duties consisted largely of initiating clearanoo of 

personnel, and of setting up the security requirements to be fo lla&ed 

by ttie contractor in accordance with District instructions* In 

February 1945, tho Personnel Director of Tbs Kellex Corporation took 

over these functions for Kellex, and a Cevr days thereafter a full tine 

Security A'rent was appointed by Kellex to assune for tho corporation 

responsibility for security of all operations of Kellex end its sub- 

contractors* At this tiros, the Kellex Security A rent reported dlrootly 

to the View York Area Security Officer* This systen continued in effeot 

thereafter, with aone variations as the District Security organisation 

was developed* During the latter period, the contractor security agent 

reported both to tho Area Security Officer, and to tho local District

Intelligence Officer*

(b) Other Contractors* - In Itay 1943, Kellex 

was relieved of the responsibility for security over prime contracts 

which had been written at their instance, but over Ttfiloh sub-areas 

had been creatod* In November 1943, Kellex tmn relieved of the re-

(2) Contractor Organisation*

(a) The Kellex Corporation* - In Deoonbar



sponslbility for eeourity involving other prime contracts evon thou$x 

not administered by a sub-area. This juried lotion was assumed directly 

by the Security Offioer of tho Area Engineer. Bellox then re-tained 

responsibility only for its own organisation* and for its subcontractors 

and vendors# However, Boourlty agents wore appointed by all prime 

contractors and all important subcontractors* In general* these agents 

wore the personnel directors of the respective organisations # end 

operated on a pert-tiee basis with respect to security* They reported 

directly to the responsible Area Engineer and to tho local Intelligence 

Officer#

b. Seourlty Measures* <•* A complete soourity program was

A  established for those facilities and subareas where a greet amount of
“ i O'

classified informtion was looated* or where production was of panaount 

importance. The Carbide an3 Carbon Chenioals Corporation* General 

Eleotrio* Weotin^iouse# Crane Company* Dakelite* Petals DisIntegrating* 

and a mnriber of other contractors wore then governed by ‘‘itf* security 

regulations described below (App, 12). Prims contractors of lesser 

importance either fron the standpoint of production* or of possession 

of classified information* wore subject to this security program with 

•wryinf degrees of modification. The complete program oalled for the 

establishment of procoduroa for personnel clearance and visitor control* 

educational programs* plant protection* and deei^aating c~ certain 

restricted areas*

(1) Personnel Clearance* • Clearance by investi* 

gation* of all military and contractor personnel v/l 10 were granted acoess 

to either classified lnforration or restricted areas, was bandlod by
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the District Intelligence and Security Division. Tho defree of investi

gation was dependent upon tho facto rovealed in the poroonnol clearance 

foms, and upon the position to which the individual was being as signed* 

In order to expodito Project activities, a systen of interim olearanoo 

was worked out by which personnel olearanoo forms wore screened in- 

mediately upon submission, the the individual either granted or denied 

clearance on this baois. The ooraplete investigation which followed 

determined either tho oontinu&noo of the individual in his position* 
jf

or in the event of derogatory information, his termination or roes** 

s i grsrent.

areas were designated in 'which either important classified documents 

and information were located, or work of groat importance waa being 

carried on. Admission to there areas wae granted only to those who 

were specifically desi;rnated and had received proper oloaranco.

was established which eallod for tho issuance, by the Area Security 

Qffioer, of Manhattan District passes to those who* for approved 

specifio purposos, vrishod to visit a roc trio ted area or a oorapany which 

had received a contract with a classification of hi.-her than "’Re

stricted” »

(4) Eduoatloraa.1 Pro/Ton. - An educational program 

vwis established to insure that all personnel were aware of the importance, 

and the moana of hardlinp^Vj^ classified information. This program 

was carried out with the assistance of the various area security 

offioers* 'Eho media of education wore notion pictures, lectures.

(2) Designation of Restricted Areas. • Restricted

(S) Visitor Control. » A system of visitor control

t - ..



11 tortituret posters, and regular contacto v/lth personnel ashore necessary* 

The program included specif io instruction as to tho proper olaseJjPi- 

oatlon of correspondence and Its safeguarding t*nd handling, Dpot- 

oheoks were conducted at regular intervals by tho security officer and 

by the security agonts of tho contractors#

(S) Plant Safeguards# — Plant protection Erasures 

were adopted at 'various installations, fron tho standpoint of safe

guarding nilltary informtion, and for the protection of research and 

production activities# These neasuree included establishment Anri 

instruction of guard forces* fencing of areas, pass and bodno control, 

and fire protection*

)



SECTION 17 - COSTS

17*1* Introduction, «* An ororall eortpilatlon of oooto attribut

able to tlio K»25 Pro^oot 1b given in Volwne 1, Seotion together with 

an explanation of tho principles involved in tho method of cost presen

tation used* Costs inourrod under tho special chemicals development 

and procurement program are treated in Book VII, Tills section presents 

total ooeto oh&rgeable to all other phases of the K-2G design, ongi* 

neerlng, and procurement aotivitios,

17-2, Cost Dreabdoan, - A detailed breaMown aooordln;- to prim 

contracts is shown in Appendix A, which also prosonts original and 

modified contract estimates,

17*3, Cost Suaaary, - Total cost figures for K-25 design* engi

neering, and procurement, effective as of tho end of the fiscal year 

1946 are as follows i

Fixed Fee Payments to Date

Material Furnished by Government to Date

Contraot Payments to Date $246,598,661

9,069,9X8

Total Contraot Costs to Date

965,401 (credit) 

255,672,175

Estimated Total Costs for Cample tod Contracts 275,449,699



SECTION 18 - OKGATJIZATIO'I AKD PERSONNEL

IB—1* Dlstrlot Organisation*

&• Ovorall Orpanlsatron* - The largo number of con

tractors Involved, and their wide geographical dispersion, posed a 

difficult administrative problem which was solved by the creation of a 

number of Manhattan Diotriot Areas, so located as to permit clo3<3 

association with all contractors. This organisation served to ad

minister contracts and expedite the solution of procurement problems 

arising within a particular Area,

b* Line of Authority■ • The Hmr York Area Engineer was 

responsible for the supervision of all Kellex design, engineering, and 

procurement activities* TO facilitate the enormous task assigned the 

Hew York Area, additional areas (actually Msub-a.roafl") were established, 

to handlo administrative details. In Milwaukee, Wisconsin! Decatur, 

Illinois! and Detroit, Michigan, V?here major pieoes of equipment wore 

being fabricated, responsibility for technical and procurement activi

ties and decisions was retained by tho How York Area* In oertain 

Instances, other Manhattan District Areas not primarily concerned 

with the Diffusion Project rendered supplementary services. Chief 

among these Is the Madison Square Area, whose role Is desorlbed In 

Book VII* Appendix C20 shows the Dlstrlot organisation for admini

stration of design, engineering, and procurement activities oonneoted 

with tho K-25 Project* Solid lines show tho direct lino of authority 

as it applies to tlie itovr York Area activities* Dashed lines indicate

18.1



tho relationship of other areas and fcSanhattan District offices which 

aro only partly concerned vrlth tha diffualon plant* Contractors super

vised by the Milnaukae, Deoatur, and Detroit Areas are shown in Ap

pendices Cl# 2, 5, and 4*

10-2. Ikrer York Area#

a# Ornanlgation* - On 7 January 1943, Lt* Colonal 

J* C* Stowers was dosignated both as Unit Chief of tho K-25 Project, 

aa3 as Area Engineer# Hew York Area* One of his first assignments as 

Area Engiasor was to organise a Hew York Area Office to administer 

Tho M* W. Kellogg Company contract, whloh had become effective on 14 

Deooxaber 1942. By 81 !5ay 1945, the New York Area Office staff had 

increased to four offioers and fifteen civilians. *so of those offioors 

were assigned to the Decatur and Detroit "projects” as distinguished 

fron other Kellogg-Kellex activities. Separate Decatur, Detroit, and 

Milwaukee Areas v/ero later created to relieve the Hew York Area Engl* 

raor of administrative duties connected witft noudaille-Cershey Corpo

ration, Chrysler Corporation and Allla-Clialnera Ifeaofeo tiring Connany 

operations. The first published organisation chart of the Bow York 

Area, dated 31 Hay 1943, is shown in Appendix C6* As of 31 March 1945, 

the Ifew York Area office consisted of 12 offioers, 4 enlisted personnel, 

and 51 civilians* The increased scope of activity required a more 

eorrplex organisation, which is shown in Appendix C7. The Hew York Area 

was dissolved as of 25 August 1946*

h. Personnel. - Lt* Colonel J* C* Stowers served as New 

York Area Engineer fron 7 January 1943 until 28 February 1946, There

after, the position was held by ifâ or W. C* Canpbell* Additional



lnfornation conoern1nL~ brJ personnol of the Item York J:-.roa. la giwn in 

Appendix Jl. 

a. OPe*aat!o,-q. • Tm Allh-cbalt.wrs lro.nute.otur~ 

CC>mf*Z\Y 196.s engaged on S February VHS to manuf'aot1JN p~e tor the 

K-a5 Project. In order to e.dnd.nister the mnui'aotur'!J::ag plant oon

•truotion pl"Ogr&n. n projoot ottlco wae opened 1n Vle8t .:Ulla• Tllaocmaln, 

and Lt. Colonol n. c. ONgory we.a aa11\gnsd aa Project Eng!.DHr on 28 

Febrtaey ~. A etaf'f' of' ODD additional ottioer am niDI 01.villam 

-.a &.'Jsemblod• Tho .\roe. o:'1'U!i&at1on aa ot 1 JU!lli 194.S la ehown in 

Appon4h ca. on &1 i&~h 1945, tho area •tarf' oonaiated of" rour 
military and tnelw o1'dUan D!mbe:re (App. C9). 

b. P•Nonnel. - Lt. Colonel n. o. atiegory was auooeeded 

on 15 Ju~ ~ by C~ptain R. c. n11111ho asauned the position ot' AN& 

Enr,1DHI'• He •a in ·t-..:tn euoooedod on 6 August 1944 by Mljor J• L. 

~Con:d.ok, Jr. who •eril'Bd u A.."91A Eng1neor mtil 14 Bowttber 1940. 

tbe~P tho position ..a belcl by Capiain J. D. Andoz;son unt!.1 the 

U. .a d!aaolwd cm SO thm9 ~. A llat or ay military G.nd 

olviliAn personnel attached to the 1111-.ulmG AJ"ft 1e presented tn 

Appen11x "2e 

18-4. Dooa. tur Area. 

&e 01-~ticm.. • On 19 April 1943 the Houdaille• 

norshey Coi-porntion e~ed to aot up a pilot plant at its Deoa.tlr plant 

tor ttlO purpcoe or dovelopinG t.he produoticm or tho eleotl"of'aoed lllolael 

1-noter. After aewrnl months, euN'~.o!f'.IJit proer"f'SO had been Wt.de to 

wnrl"O.nt th\) oonstruotion o!. .. a produotfon plru'lt. O..ptaln Je u. Bl"annan 



('iY-IG) ? • I €.Ltjf\_Ei 

,.. aoslgmd a.a Projeot En~mer on 24 U>.y 1943 f'or tho pur;:>ooo of 

asset:l.bllng auf'fio1ent peroormel in a projeot of'f'iol'> to auparviOG plant 

construction. 'l!11o p!'Ojeot off'ioo tunot1onod urxler tho cUreot aupor-

vision or tho tklw York Area B:1glll:eer, imomuch e.s 'n1e Koll.ox Corpo-

ration._. aae!.Eting ln tha desi111 of thio pJAnt and its equi:~nt • 

. In order to taollitate prosresa on th!a projeot, Decatur mis deaig

mtod as an APoa or tho Ianhattan F.no.neer D1atl'1ct on 20 c?uly 1943 

ror administrative purpoaea only. The Kellex Corpornt!oo ~a direotl\{ 

OOD09J"D£ld wit.11 barrier reoearoh• dewlopmont and JllW.Ufuoturo. Pla.nt 

oonatl'laotion -.n oanpletc.-<l ln .July 1944. At that tim t.~ Aroo. ofi"1oe 

at1on chart dated 5 Septrmbert 1943 la provided in Appendix Clo. '.l'be 

tunotions of tho Aree. ottioe 1nareased oont1.nml]¥. ao tflilt by 81 

ltlroh 1945 the Area f'oroo eomS.O'bod or six tl111tary o.nd twenty-two 

ol'tiUan mtnbera (App. C11). The Deaatur Area 'Ml.B d!aaolwd e.e ~ 

1 July 1946. 

b. Peraomwl. - !ho position or Dooe.tur Az'Oe. En~ 

~ held •uooeaotw~ by captain J. n. Brannan. l"-jor c. E. Choo.to. 

~jo:r J. J. Uora:i. and cap'taln n. I,. crawront. as 'blb~lAted in Ap

pendlz .m. Thia appendix presents additional infol"l!&tion 2.'"egardi!l(; 

other A..- peroomwl. 

16-5. Detroit AJ-ea. 

a. <>rren1sat1on. - The orS.i;1.ml Dot:roit ottioo we.s opened 

by t.&j<;!" ( tt.n Captain) ?fort~ Re Aroher in lay 1943. with a force o£ 

two o1v111Anll. on 21 July 1943, the Detroit Aron v.no ea1nbl1ahod. 

with Lt. Colonel (then tajor) A. TnL-.nru-a aa Aroa En~inoor, arx1 Oo.p'tn1n 



n. G. Seider n.a Exaoutivo Of1"1oer. The c1villo.n atzoent".tl-1 r,row to 

rourtoen by 15 July 1943, am wns incl"Onsed ol1ghtly ovor that !'ir,ure 

in euooeed!n;:: t10nths. Tho principal t'unotio?JB or thia e.ren wore ad• 

m.1.n1.atrat1on of th-0 Oheyoler Corporation oontraota Vi•7405-enr:;-127 

(tor tJie production of r.:-15 prooeaa oonw~l"ll) Vi-7400-ene-UG (ror 

de•il1l and dewlopment). and numerous other construction and procure• 

ment prlrna oontll"aots and auboontraota in oonnootion w1 th tbo vnrk flllld 

.tac111t1as ~or the proeeoution or the WOl9ke The Aroo. organisation &6 

or 18 AuLW't 1943 u •hmm S.n Appendix C12' As of !hroh 194f,_. ~:he 

Detroit }.Nfl •s beaded by "'jor r. n. Boloher. Arca ~"'imor. nie 

start lnoluded tour other of"f'ioeJ'G, om enlisted man am. 22 civil.Sana. 

4uot1on und~r oontraot \11•7405-ene-127. A oonsolldated organ.S.aat1on 

ohArt as or Sl ttu-oll 1945 1• a~ohed (Ii.pp. cl3 ). 

be J>en.onml. • 'l'he poa1t1on or Detroit Area Engineer 

w.s held suooesoi•ly by Lt. Colonel A. t'anraro. ai.jor Fe n. Belcher. 

and . Ce.pto.in '• D, MoCarmiok. as tabulated in AppeJXlix ~. °"'1ioh al.80 

pi-osenta intol'lllltion ro~rdS.ng o1he1" my peNonoal. 

18-a. h x:etla coryon.tton. 

a. Or~Dticm. • In dew or the •¢tude of tno 

underta.kin~ oont:raotod tor in W-7405-eng-43• b l~ w. Kelloge Company 

pref'erred, tor &ooO\Dltin[~ and aeourlty purpoeeo. to aer.amte oonpletely 

t.ta J:e..nMtte.n Diatriot oa111d:bnenta tram its othor actidt1ee. 'i'he 

ir.Un Corporation. a 'llhol~ Kellor;; aublt1diaey• was acoordin{;~ 

or£9.DiNd in .Jant1u•y 1943. Frac thon on. all WOl'k under tho oontrnot 

w.a proaeoutcd by• and 1n the tame or, '1llB Kellex Corporation. Thio 



arro.ngemnt proved to be n>at aatiafact.ori; tram both the Governnsnt•o 

a.ncl tho oontzoe.ctoi-•• v1ewpo1nta. li:\cy kr,r personnel or tho Kellogg 

Coq>any were tra.natel'l"ed to '!he Kell.ex Corporation. togethor witi1 " 

oonaid•riable portion of other peraonnel 1n tho w.r1ous gl"llde8e Be• 

cause of' tho aamplexity or the work. hif'1lfy tl"e.ined •peGh\.llots were 

borrowed t'rom. other tndQatrl.&1 oompailie1 and o~f1U>hat1ona under 

w.rloua t1mno1al a~nta. SomiP doplU"'tuN we.s cade from a norm.1 

obe.lmelS.aed or~•tion. t'he work -.a brobm doiln lnto ccmwntioml 

eecticms. am top oallber engineers with 1ndustna1 ezperienoe w1'8 

plaood in oharge Of eaob' Motion. Tba P'.elJ.ex Corpore.tion as aet up 

ao a ~late Hlf'~Ult:a.1n1ng tim with eneimel"in&. re•OU'oh• ape

d.1t!ng. aoom.mts.ng • . am Ml"'lioo groups or w.rloua typo•• Appeu41x 

Cl4 presents-. w1aa1 MZ"ly Kalla Ol'f.,1US11&tion oMrt. AppmcU.x C15 

ahows a later obart typlt'ying the or~sat1on u applied to K~7 

acrti vi tie•. 

(1) to•l Ezrf1!'ze!•· - h total peraomwl or 'l'be 

Jrella CorpoNtion amounted to J..676 persona u or Sl Ma.rob 1945• of 

1lhol!l 354 wol"e atationed ln the field• the rna1nder opora'ting in Ol" 

out ~ the Bow York otts.oe. A brealldown by ontegor1ea la pl"O~ed 1n 

Appendix D2• 

(!) EJDl")loent ~tti.. • A graph •bowing tho 

..ariation by months or &ll.n: peNonnel •trontrth is inoluded u Ap

pendix C16~ The pea.Jc employt•nt 11na reached durinr. the aumuer mnthB 

or 1944. Appendix D3 tabulates estil!ateo ot' tho 1?'aX1mum nu1nbe~ of 

lndividuals e~r::ed 1n deB1/11 &nd e!l{ineerinr; aotivitiea at f'ao1ll• 



ti•• ot 1uboontraotors of The lellex Corporation. The nature of the 

work and the prod.uota being ms.nutaotured like'W'ise are li1ted in theae 

appendio••• 

o. Per1onnel. • A list oC by lellex peraonnel and. 

their ohiet duties h attaohed {App. Js). Thh 1~1t h dirlded into 

three Hotion1- lhodng {l) the corporate af'tioer1 ot· '1'h9 lellex Corpo

rati~, {I) top engineering an4 achiniltratiTe personnel ot the ocrpo

ratian, and ·{s) a 1uppl•ental alphabetioal lilt ot other diTidaa. 

and Hotion. head.1. Ind.iTld.ual.1 who made tund.aaental 1oi911titio 

re1earoh ltudie1 are lilted al10 1D Vol\11118 z·. Ind.iTidua;l1 cgaged by' 

principal 1uboontraotor1 ot '1'he lellex CorporatiGD. who made dgnit'ioe.nt 

denlopment oontribution1 an lilted in Append.b: .re. 

18-1. Alli .. Chal.naer1 Jlanutaoturin& CG!lpany. 

a. !nel!p!nt 8tatbtio1. • A peak employment or 826 em

pl079e1 wa1 reaohed by Allh·Chalmer1 Kanutaoturing Ocnpany an 1 April 

1943. Thie oanpany aanvh.otured equipment tor the dittueicn plant. 

Appendix Cl7 1lluetrate1 the T&riaticm. ot peraonnel atrength, and Appendh 

D-c. ahow1 the number ot design &J1d engineerUr; peraonnel at peak aotivity. 

be Per1cmiel. • A 11.at fl key dedgn and engineering 

personnel ot the Allis-Chalmer1 Kanutaoturing CQDpany., together with 

their oontributian1 to the d.it1'udan Projeot 1a proY"icled ill Appwdb: 

n. 
lS-8. lloudaille-Jlerehey Corpc:iration. 

a. !nflo,yaent Statietioa. - A total ot 4.,070 peraan.1 1"l• 

'employed by the Houdaille-Kerahey Ccrporation in its Garfield Plant on 

Sl Maroh 1945J oftioe duties required 6TS people., 2,515 ~ere engaged. 

18.T 



. 
• ~ •• ' f - . .... -J;;jlijt.l C': ., . . . , , -r 

.~; , , ~ ' 

in plant operations, 627 in plant maintenance, 234: in laboratory and 

researoh work and 121 were employed ae guarda. Appendix D4 contain1 

the estimated number ot design and engineering personnel at peak 

aotiYity. A graph 1horicg montho-b;y-month variation ot total GB.t't'ield 

Divi1ion 9mployee1 is attached aa Appendix Cl8. 

b. Peraonnel. - A lht ot lcq design and eugineering 

peraonnel or the Houdaille-Lrah9y Corporation, together with their 

oontributiana to the ga1eous dittulian project. ii appended (App. rlT ). 

18-9.. 1'he Cbryaler Corporatian. 

a. 's>le>p!nt statiatics. ~ the personnel strength of 

the Chrysler Corpo?9.tion at ita Lynah Road. Plant reached a peak ot 

2,606 persODa on l Kay 19,5, ot whca 132 ... re engaged in engineering 

and laboratory aotivitie1, 1.661 in prCldµotion, 286 in plant maintenance 

work, and 621 in other categories. Appendix D4 gives the estimated 

number of delign and engineering personnel at peak activity. A graph 

• showing month-b)""'JIOD.th n.riation · ot total Lynch Road employee• ii 

provided as Appendix cu~ •. 

b. Personnel. - A list or Jcey design and engineering 

peraonnel ot the Chryeler Corporation. together with their oontri

butions to the ge.aew1 dittuaion project ii inoluded in Appendix J7. 

18-10. Other Contraot0rs. 

a. &!plo:yment Stati1tio1. - Eatimated total design and 

engineering personnel 9111Ployed at the peak or their activity by other 

oontraotor• •upplying dittusion plant requiran.ents are listed in Ap-

pendix D4, together with the type ot product manufactured. 

· b. Personnel. - A list of key design and engineering 

i" 
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personnel at other oontraotor 5.natallntiona. not apoolfioally l!llntiomd 

1n preoed!.nr, paragrapha, together with their oontribut1ons to tm dit'• 

.tuoion projeat, ia prenented !n Appendix J"I. 
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UA.?lI.tA.TTAN DISTRICT HISTORY 

DOOK II • G\SEOUS DUFtEION (X-15) PROJECT 

VOLO!£ 8 • DESIGN 

n. tollawlng list Npreaente a tabulation~ 4ea1~ en~ 
and proo-m-w-nt ~rime oozrtroao118 attributable to the z.-26 :Project with 
the exolualon o~ or oontraota per1ain1ng to the apeo1&1 ohetdoa.la 
program1 the Jatwr oontraota are treated 1n Book VII• !he Uat la 
eoaplete aa ot tba end ot the tleoal ~ 19'8• am ooet figure• are 
etteotiw as ot thi• Ao.te. 

Con1ftn tuPe la tabulated in the tint oolumn and. 4em18d. by 
a numerioe.1 oode, the Jmy tor which la a1 t'ollona 

=~ 
:} 
7) 
8) 
10 
n 
11 
u 
JA 

~: 
ii1 

u.aJ. t prloe euppty. 
Pl-4 ,.. aroh!tH~Wuot4on-aza&ge.-n~ 
l>Hlp and ctndopdJlt. "!.mbmwem9nt tor apem!S. tlure•a 
Unit prS.ot •upp~ wUh ~rlo4te ac!jmti:ent or prioe. 
a.~aent tor ooat plua a ts.d re.. 
Z..., ami o-truoid.on. 
z...p sum •uw~. 
IMllp ·- ... 101 and de•lopmant. 
Comtrmtlon and .,._ti.on. Nbabul"awnt tor upemituN•• 
lmsp aua arohlteat-eng!_.:r """°"• 
Dealp and 4rattiDg, "hnburaemnt based on an-hour rate. 
Ualt prloe ••l'T.loe· 
tlalt Pl'1• omaw..t.ton. 
s-...p. 
Rental. 
i.... 

lttiho4 ot le~lng S.. tabul&W in the aeoond ool\lml And denoW 
bye. Dlm9rioa1 oo4e• the laly tor wh1oh le aa tollowlla 

~I 
6) 
7) 
a) 

(9) 

R9gotlaWd by 1lft York Areae 
W.g9t5a w by Detrol t AN&. 
legicrtdated by Jdl•ulcN Ar9. 
Rtgoid&W by Deoatur ANA. 
Jlfegoti&Wd by Diatrio'b Engtmep. 
5'got1aW by DS.trin ottloe. 
Negotiated by *AS.on Sq\&N ANa. 
19goid&W by IOllixm Area. 
ffllgoida'bed 'by h. Lolda u.. 



!be oontraot table la &Pl'ange4 1J'l mmwrioal order by. oontnot 
mnbert1 the to11owlng lnderz list ~oiUtatea uae or the 1able In OUff 
where oontraotor•a name u Jmown. but the oontJ-aot 11\JJlbeJI !IS not. 

Aloo Produota Dl't'illlon 
(Amrlaan tooamotiw ~) 

Allia..cba.lDn Mlmuf'aotunng Company 
' . 

Dl&ob-Rua• ~ 
Be11b1ebmu S'beel ~ 

BlPllllngham COMWQltd.OD Can\>'1\Y 
Butta1o ,.... ~ 
Burb ~ •• o .... 
c:&rbl4• am carbon m..s..ie Corporation 
C&ni.er Corpora ts.on 
CU;>bell ~. Ino., A. s. 
CbJ7a::Ler Corpora tdon 

ConHU ta.ltlh-Ectlaon eomp.ny 
Com9Jl\y Iron Spos1&9 an! IJD'Wnaol" ~ 
C,._ C~ny 

Deoatur, Oltq o~ 
Elliott Ca11t"JU¥ 
f&ne.p and !'letta, Ina. 
r.o..-1 Depoai t Inauranoe Corpora tlon 
nau v Jlcrrlng and storage eenpan;y 
rs.her <JDw,,... Caapav 
PNtier Yfbeelff ·Corporation 
Puller ~- <Jlologe A. 
OmfJ"al Cable 0.l"pOI'& tdoc 

A 
' c' : . / . ·"' . - • 

··-~-· ~ ...• -· .t 
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O!Jodler CoJ'pOration 
<Dana &DI! Ulllan Ccepzv 
Ball Engineering ~ 
Hermia ~ Oazt-qy, John 
nernn.zt.mn.re Uouldlng Comr-.nv 

Bomallle...u.nh9;y eorpcre. ts.on 

Illlnota Poller ~ 

Inlultrial PJanill Col'pei-id.on 
Interna1d.om.1 N!Qill c~ 

JeWtt ~Corporation_ c. o. 
lt.hl1. ••• Albert 

r.Uocg CclqlUJy, u.w., X.ll• CorpOl"atiml 
~una. .... Im. 
Dug and lmUh 
loppermn &D4 Sona, Joaeph 
lertun4 ~. tno. 
UD5e ilr PJiocluota Oamp&IP¥ 

Z... Plmbing am Heaid.ng Ompeny 
LuDna Steel~ 
Mahon Cmpagy. n. c. 
111.lomy Bi..trio Company 
U..mSng, Jaxwll1 aZld Uoore, Ino. 
J.kzt1-y ~ 

11oa.n m.n.t•l c~ 
19111.la DlalnWg:re.ting ~. Inc•• 
Mltaaar NJd son, n. u. 
Uidwet Piping and Suppl¥ c~, Ino. 

A 



Dlltiom.l Re--.nsh. Corporation 
Rational Taab9 c~ 
otnoe supp)¥ am Equipmnt c~ 
Okonite-C&llendeze Cable ~ 
otiaElnator~ 

Paoltt.o ~- Ino. 
ra~al:ta_y c~. mo. 
Pezmiyl'tUSa ~ ~ 
PMlpe..oodge Copper Pro4uot9 Col"pOl"I\ tlon 
Prati: Coz:apaD:I' 1 BeJ117 
Pzi:tlolm'd ant ~' I. F. 
Proo .. and Olmbl9 0ompazv 
Bloaalitruatlon rs anoe CotpOft ts.on 
Republio nor Mtt9r ~ 
:a...uob OorpoRt:ion 
Roberia Comt:ruDt!on "°"'PN'¥• Im •• w. r. 
Roblm ~. Jno. 
Ro&Wll~· Dalph 
Salaa Bng;h1Mring COl!l!*DY 
krcent am WnitT 
8~ and CaDfUIF, Ino. 
8Snge1ter aD4 BNJ-• 
Bm1 t:h eoz.s,cwat4cm. A. o. 
S"°1al• 16\ob!m ~. P. J. 
SW\t.,•n .. lle c_,,..tlan 
fa7lor IDIW..nt Conpani• 
t.imo•- van., Au1horiiV 
t'lultt ma eomret. Corporation 
tu1l 1111-1 an4 Supp)¥ ~IV'• Im•• J. M. 
\'&llq Iron _.. c~ 
Vialing BtM1 Worlm 
•pr EJ.9oWS.. Cm-poratlcm •lah.e,...,. ~ 
W.1~ Bll•ie and 1fanutaoturlng 
~ 

WhitlhMd u.te.1 Praduaill Compazv, IDO. 
1lh1 ting OorpaN 1d.on 
lfhitlook Yanutaottrinb o~ 
l'lcrt.h~ Pmp and JMhtmry OorpoN tian 

York Corporation 
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comACT mo. _: 1-:-llA~z JP CNTRACT~-1inOllE OFFICE ori 
TY?~ - EfF~;cnvr, LATE CONTRACTOR 

w-7401-eag-60 
(1) 

1-1401-eng-8& 
(1) 

lt-TtOl•eng-90 
(1) 

U-T.06-ag•D 
(2) 

. , , ~C:TiiOD o;· u:T'l'ING -

Li ode Air Prochaota 
C081P9D1' 
1 April 1944 
(1) 

General El.8otr1o 
Compeq 
U April 1041 
(1) 

a~....i El.otrto 
Ca1l?U7 
2 Ootober lgd 
(1) 

!'aoltto r'umpl• tno. 
18 Octob• 19'3 
(.1) 

N9w Tort. If. Te 

1l9w Tort. I. Y • 

lluntington Part. 
CalU. 

!rational Tube Cama-q Pittaburp. ~. 
ZI "Scmtllber 19'S 
(1) 

lJ.nd• Air ?roduota 
Ccapa~ 
18 JllnU&J"T 194& 
(1) 

Foeter t1heeler · Corpo
ntloa 
1 *rch 19" 
(1) 

~. w. Kellogg CCBp&nJ' 
l'ellez Carporattcm 
lt :L'oombv 19'1 
(1) 

Allla-Cbalmera ~'.anu
.f'acturlng Ccmpaey 
8 February 1941 
(1) 

JOUdaillo-Hershey 
Corpont!on 
23 April 1943 
(1) 

Jer••Y C1t7• 5.J. 
R• tort. Pr. T • 

Weet All1•. M1•0• 

::etroit. :Heh. 

SCOPS :)r WORI 

. i :· . ' 
De•lp. engin..,.ing. ud~I 
ot plant to produoe MO t - · . ~ 
nickel oaide •Di 11.aoo j)DUndt 
!lF?-10 . 

~ ;, ·;. 

l'Urn1ah aid dell••r •1ght: turl 
gemrator •.t•, 1IOO D t1 26~ 

l;i .l -· 

Furrll& and dellver II el~~ 
reota111ular bell type turaaoe1 
equipment. 

I "I. 

Furn!•h and deli~ SOI a~~I 
vertical olroulatlng pump;· UD!i 

I 

·f~ _,: 
' . 

f"urniah and dellYW lt1.g60' t• 
aeamleaa .blaok pS.,.. 

C
i, .. 

Furailh and dell••r IOO 1 oil 
an4 eo 1peotal atee~ apa ~or 

i ! 
e'' R•••roh. ·~.lop!'eat. pr..,._• 

arohi toatural • englneorlnt. •• 
and cor~ultsnt •errio•• 1$ OOI 
with delit;n ot the , 1-26 Plant1 

De1tgn. deYelopment. am ~1 
ot plan ta proour•nt Uldf iM1 
ot equipment nnd rao111t1e• ti 
prodt;ct1on ot pump• and drt"N1 

Re•earch !Uld deTGlopMn\ ,~ "J 
and pilot pla:;t operation~ 



. .......... , ............... __ . 

scors or WORI -~~ ORIGUIAL ' ·~_;- KOtlIPIED :.)icomi~.ct ' ~~FIDD Fl 
. . . CO~;TUCT . COITIACT . • · PA!MEl!S PAYUE. 

£~Tl?.!Aftt> &STillATED TO DA1'1 TO PA1 
AMOUIT AllOUIT . 

( :10T tNCLIJ1).. (110! INCLm>- (IOI' 11CLUD-
u:o FES) 110 FE&) I •a l'EI) J!i . . 

I 

r.~-~· ·}
Furnla and dell Yer M el~· 
r.ataqular bell type rur-....: li.Dd 
.quipaeat. I' 

. , ~ 

~~'.;;;, ', 

Fumtlh ud dellwr 80I •~Mlal 
vertlaal clroulatlng paP,, ma1t8• 

-. ' .. r .. 
rurniah and dell..,_. l4T.8'J ,._, ot 
seamleaa blaok pS~ ; ' -' ' · · 

Supp17 liquid mtrogu t1···· Plaat • . 
t1t1rated aoo.ooo ga11ona ·xr . , . -

'. ~- ; 

Furntlh qd cte11T•r IOO · .W.t.i ~1 · 
and eo •peotal atMl -~ton; jols11•· 

•' l i 

I ! 

591.800 . 

1n.111 

aoo.ooo 
(Jer ,..,) 

1n.eoo 

.... ..., 
aoo.ooo 

c ... ~) 

j ! 
R•••roh. cSne1~•-. pr~ .. ,. zs•108',e• sn.101.a• 
11roh1teotura1. englneorinli~aup91'Ti•Ol'J• (lnolud .. 'work 1upemaed 
Md co.Mult•nt aerrla•• 11i ooan~10,D by l':ella but done Wlder 
with d••itn ot the . 1-26 F~ant. ·;· other prlae oantraob.) 

De11gn. denlopae., and keu~loa 
>t planta proour..,nt &lldr!nata11at1o~ 
>t equipment end fttollttlJI ttlenln fOtr 
1roduct!on ot pump• and drtwn. 

I 
I 

te1oarch and dtn'elopm.en\ ~r ••• btuT1•r 
ind pilot pl•~•t open.ttonr 

1 1.eoe.oea t 

en.aoo 

-

-

-
-

-



~--·--··· · · · ··· ····---

,L ··=·•ot1r11m ~.)icom .~.ct . ~')nnn FBE ·-:)uTERIA1_~ .::_ TOTAL coNi: wrr~rED 
~CT~ comACf . ' . PAY!lEl!S PATUEITS . flJRllIS~ TlllC! . TOfAL cat-
:ATED ESTIJl!fED ro DAD ro PATE BY GOVE.Rll- C~TI TRACT COOTI 
IT AllOUft llEMr TO CATE 1~11£1 
:CLUD- (ROT I!fCLIJJ). (IOf ISCLUD- TO OAT& COllPLiftD 
:s) . IJIO FEB) IJG 1Et) 

11.aoo 

.o.asae 

$518 • • 

en.aoo 

.... .,., 
aoo.ooo 

c,... ,..,.) 

111.000 

3u.101,ea 
ludN work eupe"1.•ed 
?:ell• but done wider 
•r Prlll• oontraot•. ) 

.a.ooo '•'°°•coo 

o.ooo 

1.ota.•10 

··"" 

· lt.•M.611 

a.021.102 

- -. 

- - ua.aoo 

- • - N0.000 

- - IN.lOI 

- - ! . 

- -
1.sa1.oea 171,lA- u.1u.u. u.oa.1,000 

(Credit) 

/ 

111.200 4Gl•l~l . 0.668.lH 6.TI0.000 

-
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SCOPI or a>U ~IQJUL 11001mo COlftACT 
COIDAC! COl!IACt PAntoft 
SSTI•Atll ISTIUTID TO r..A19 
.Lll001ll AlllOOlf 

(IOI IICLUD- (I~ IllCUU>• (ICS IICUI 
I• RI) t• rra) I• rD) 

• ao.ooo • i.•,oao • 1,1•.• 

....... .... .. .. 
' ... ,,.,. a.an.TOO 

.... ~ • • 

..... .... 
• .... tit ........ . ...... 
• 100.oao 

' ,., • na.1ao 

.. · ~ 

hnalM alMl d.nl., • ~""··· 11f ... !!:r:1:1"!..s-=:. -~t, :~~ .. an.• -
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JJ~~L ~OOirtlD 

)ftUCT COlftACT 
>TI•Aftl ISTIVlflD 
•OOll AMCO'lf 
r tlCLUD- (IOI IICLDO-
I RI) I• f!tl) 

uo.ooo • 1 .... 000 

....... ...... 
' 

1.1n.NO 

111 .... 

.... ,. 
I.Oii.UT ........ 

100,000 100.oao 

ae.n•.no 

. . '.' .. ,. ... ·-nil ... -,•-e'ii@!8 Cl"' . .. J ... - ~ 
~"' ._,,-'""'. 

COlftACT nun 181 
?Ar..imt t'Aldlft 
TO r..A!I TO can 

(ICS IICLUD-
I• RI) 

I 1.1•.na -
-

···"·"· -
-

..... -
. ....... -

-
-

-

• 

MADIUL 
n.IISBID 
n oot111-
11111. 
TO DA!I 

-
-

-

-
-

-
•.•n (Credit) 

. •.at 

-

torA.L c~ ESnutXD 
!IAC.T !OT.AL COi-
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t 1.1•.aa • 1.an.011 
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C01T1UGT !~;J. 

T'!Vi·: 

rc-740fl.4ng-88 
(1) 

'JAU-6 <Jf' C..;tii'fJl .:.C'f4;. 
EU'ECTlV'l DAT?. 
liltt'ciG!I Of' LEfT!jG 

Albert Kahn• 1nc • 
27 "-1 19'1 
(2) 

R. C • Vahoa Caap&ft7 
17 uay 1~41 
(2) 

ta-. S\etal _ C~ape.y 
9 June igq: 
(1) . 

General Eleotrl• 
Cmapan7 
u June 190 
(1) 

.~lebem3~ 
c-~ -
15 J\:lr» 19'1 
(1) 

Geaeral e:leotrlo 

i~1gg 
(1) 

ti-'1406-cig-l2G F ... earcb Corporat4.on 
(1) u June 1941 

(1) . 

li-1•00-.ng-l,.11 Ch.r;J•ler Corptar&tiOll 
(&) 2J Jul7 15N~ 

(1) . 

il0!1.f; CF'f'IC~ _ CF 
CONTMCtca 

?i1ftt Tort. II• Y • 

litghland Pa.rt • . 
~lich. 

I 

rUMl$.•h and deli...- •PPrec! 
6760 tom or tahrl•ted -~ 
ateel &aid .,..., appraslnwl1 
tona- ot thi• •t•el -~ th~ 
R•4 Plut. ·:: 

Ic.a~ll 9q\diatll\ .turalab\ 
Clonrm8d u.d -.utaotur.i 
~-- ct.ll•er atob~wolacl st} 
~~. U.da. oyl~ ..... ., 
•to~ ~:- ,1 

l'urrdeh and delb']ill' TU1~ 
cabl•• ~"- ·t 

~ 

~b .and d•UYer •truoJ 
~ee~.k. . 'C !c~_:: -~ 

. •$ 

J 
--~ 

. -~ 

c~~ etudi•• .id r•.J 
·-- . ~ . ---·i'l . . : ..... 

neotlOll •ltb tlM .... avetail 
contr:ol ot Uquidii and gat 
d"9~l>p ~tcna o1 • l•ct" 
•l~:.ronto · 1119~~ toi 
ealy•l• •nrl prooen: purP.I 

J·ur~ah and imltad:~ dual 
with e1H\r1o equlpaent. 4 
w1~ appul"t1JND-M8• . 

R~. and relocate •ohli 
l"tlDovat• plant1 proove al 
produotioo moh1n91"J' and ~ 
and •nt• plant ao u t~ 
dittu.er unita. 



! .• °'-· 
;~ 

.oh. 

•• .Pa. 

r. t. 

• r. 

·• r. 

'• T. 

~dell.~~-~· 
C - . - ·c .. '',_ . ·~· • 

C;iad~ a~t .. dd ,_ .... lD OODi-· .· 
iu'41t.~ witb ~- 11i.a1v~~ u4 .: : ~ .
om#;ol ot 11"'1dtl ad $--ud . .. ~ 
d~~ cldlpia ol •leot; 1 Ul4 . 
•l•ioas.-~'1m~~ t ' ~ .~~DC . 
wl)'ala and proe~ ,...._~ . . . 

Furjtah •ncl lmt&J~· d~l ,.. .. 1plta
wlth e1Htr1• -.~iiaent. ta• ooapl.te •1• •Ppurt~N'w•• · · t'. . ·· -

R•~~ •d -... ~.~ ~iiu1~ ~ 
renovat• P.lan•1 pnewe tilid. iu~I 
prod,..lOll ~nelj ·~ "1dpad 
encl OP,en~ plant ao u t'1 prcxluoe 
ditrus ... untt.;• / 

ORIGUIAL 
COl!llACf 
ES'flJfArED 
AJroUft 

(MO! l ICl.tl'D
tWG nz) 

IODI7lltJ 
COIDACf 
&Stlll.U'ED 
AllC-OIT 

(IOI IBCLUD
tlG FU) 

COIT& 
PAI' 
TO 

{IOT 
110 

a.au t a.au t 

•.JOO.TU 

i.1 

111.ao m.ao 

100.000 



AL »ODI1DD COITRACT rmnru 
RACf COMB.AC!' PAliiZITS PAbEftS 
!iATEP iSTUIATED TO DATI TO PAft 
IT AMCUIT 
ICLUD- (ICT l llCLUD- (KOT llCLOD• 
~g) IIG F~B) IWO PU) 

a.au • e.na • l,UI -

-

-

-

Ul,AO -

-

-

MAT"'LRIAL 

• 

FtllJIISRED 
II GOrEll-
~£Nf 
'tO DATI 

-

-

-

-
-

-
i.2oa.1M 

(Credit) 

• 

TOfAL C<m- ESTlMAfED 
TRACT TOUI. COi-
COST'S DJ.er cosn 
TO D.A'm 1'3£1 

COWPWllD 

a.ua • 1,111 

11,000 
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llODlftb 
. COIUAft 
'4twfD . .., .. 

(IOI JICUJDI• RI). 

CGllbCT 
. P&ftllll · 

'° llAS 
(IOf JICLVJ)a 

1•ns> 
. 

·-~ · • . a.a11· • llAI· 

... ,. . ..... -- •.m.m 

,..,.. .. 

..... 

nDJnl' 
PA'IWBI : 
TO Didi ' 

-

·-

-

-

VA1'IUAL TOl'.U. COS-· . · lftDl&ftD 
ra11111111>" · !bCI tor& cc..·. 
et ..._ cmn 1IACT COltl 
on. '° nm ·· ~ -; · ... , 
ro AlS · · cCllftnlD 
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I.AWi or Cul'llU.CTca HCIUK ~ICI or 
iFnCllY& DATS Cont . .\CTal 
anoo OY LlftUIO 

R-fG enc..;.1n Illlnol• Pw 
(U) ~ 

U11a'* 18" 
<•> 

W-T.al -c•lft C1'iF of "lil?tlll" 
(1) l Vay 1944 ~-

(4) 

.. , .. --111 1111-S• ,__. 
(•) c •• ,. .. 

11-lllreb IHI 
(t) 

•-ftOl-eng-181 !l11D9Sa , ... 
(IS) eept9 

l ~"" <•> .. 

n..'1ir. tu. 

n.--.. ru. 

' I 

SCOPS OF ll <Ill 

... · · . 

.. ·~-- ~·.:··: 

I . \ 

:· <- .. 1 

ec..v.t·· ta.111'199~ i. ·11 
te ... pl-~. -~ ~ 
ua1• ·· pr1~ ~· .~··~ 

tmtallaU• et 11.111 ~ 
•• ldgll . ..... ~ ... ~ 
hppll' o It Il'elallJ' el~ 

··- .. - . . ·_ - ::~ 

-.1406-eac·in ~ c .. 
(ll atnni. c_,.117 

.. JaipA· lNI 
(I) 

~· •• J\anla tabor allll -~ Mm'"°" tl'W!lk.·lbe .... 
load ~. •• I Comtr 

W-1406-enc-190 Glam and Kllllaa 
(I) Co-pel'JI' 

I a.tpat 1.Ml
(1) 

m-Tct a&•J.91 LerM FlmblDG and 
(I) lieatlag Cc-pa, 

• Aucu* 1MI 
(I) 

.. ,, ,.. . . . .. ~ . - - - · . · . ··_ - - " . ., =. f ""_· .., ~ 
(~ .. ·• . - . • !!'q 
'Q.; . g • ~ g g ··~ . e " • • • .. ... J a " e;;p 

Pnrlde 1&1-r ua4 --ti a11 wn ~or_ th~ __ ,1_.,,., 
, ...... 1. · 97R4im:~ 
Ra• Plult. .· . . -

furmu Jaber and •-..S. 
all heatlltc aad ...Ulatii 
ter ..... u.Uoia or the • 



-
1F SCO?I OF ~'HJUC 

:e re•lga aiMI prooUhllc~ e»t.ii~PNDtJ 
aupenla1on ot iut&J.lA\i~ .:et 
equ1pmoatt pnpuatl•to,l 'Md 
operatl• ot a __,...Otwtnc· pJ.ant 
to prod-. e.100.000 "DA•J' buri.w 
tabM. ·r~' :·· · 

·" 
Aoquire aed ~-_.li w••U7 
eqaSpMDt• •terlal• • . ud..rlchta ot 
"7 neect .. tor npplytng •1..wte 
Hl"ri• tea barn• piU~ ·-·. 

' I . 
i 
), ,. -:c~ 

1t ·!:.·. ·:~ •. 

~tGillAL 
COHTRAC! 
l::STIMATED 
A!l<JUNT 

(?JC.'1' . INCUJD-
I?IG FEB) 

: u.•12.'20 

cc:mnnn tao111u.. to ~- wat.w 1.o.1 
to ~ pleat. •d ~ •tw at um• prtoe per -1t1e hat+ .. · :. 

} 2:- · ' ... 
tDatallnl• .r n.111 u•S!U' , .. , ot •~err• 
a• h1gll ,.. .. Are .. ~r·.· 

.. ::il t .. 
. "'~ '. . . 

Sv.ppl7 o-..nlallJ' 01-a,l,.d dr7 CU•. il.IQO 
1 1>9ram~ 
I 

:·:;.; 

. -J~r~ :;-: . 
lob. J\ant.lu labor .m -~i. •• 11.uo 

constn&et trw* l!Ae ...P. at 10\mlt 
Rad .Plant. Mutom CoatFi Behlpa. 

:~_::·.;. 

-. ,.:)f. · ~-. 

• Provide labor and •tR"ti}~Ud perl'ON lSf,,100 
all wort tor . the pllmbl~[&Dd tin 
pl"Oi:Mtloa 91•t.a niquir~ ajt the Wound 
Road ~. i -:.·:: 

\.:~-> · .. 
• h .. rnlah labor and •terial A.cs pwtora Tt.111 

all hMthtc and TaUlattnc work requincl 
tor conetirvet.lon of the IOvx .load Plant. 

MODIFiiD CO!ft"RAC' 
COliTRACT •'Ar.:El 
XSTlllATZD TO VA' 
AWC/Uft 

c~ar 18'CLUU- ( ~101' Ui1 
llG r6i) I liG Jt'I:;: 

I J.a.638.ooo • u.n: 

?ll 

''·°'" 

JS 

O
·:·~ \ ~ , ........... _, · ·~ -~· . .- "' .. ,-.-0 . . .. , ',-, -- · . A .... L! . L 1.£ L~J I ... 
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Al. !~ODIFI~D COlft"RACt FI Xl!:D }'!::! '>~AtfRIAL TOf.AL CON- ESTltUU:D 
UC! COliTRACf ,;A?tE?ITS f'AY\:f.~TS t~u.&nSUE i< TRACT TOTAL Cu.M-
LJA!~~D SST!:JAt';.;;D TO ~ATE TO VATS BT GOVE.ftli- COSTS T&ACf.;-Co.5TS 

~' MroUft ·-~~Bl TO UAta -iillEI 
:lCLtJt• (sot l!iCLUU- c~01 INCLU!.• ro r:t. !'R COi!PI.BT30 
::B) ING reg) nw Jo':::g) 

L2.'2Q • 18.~.ooo i ia.n1.6a2 t 1.so&.000 • zta.oee t so.aa.111 • sa.rr1.ooo 

- -

- -
- - ae.110 

- - u.01• 

111.•1 - - MO.ooo 

u,eso - -

- - 111.ue 

- - n.911J 



W-7'~-196 

<•> 

W-1~ 
(T) 

S-7~ 
(1) 

--1406-eng-&el 
(1) 

S-T~ 
(1) 

W-'7~-171 
(1) 

W-1~-114 
{1) 

lt.AliSE OF ronucyca 
EYnCrIW tlTE 
Mn!IOD OF LETTI ta 

lkll bgineerlnc 
CG11P"87 

• 10 Auc-t lKI 
(t) 

P'r'fft.r tmd O..bl• 
CCIMi*SJ 
H~l9'1 
(1) 

Ra Be u.taou- and Soa 
' 18 Septr her lMI 

(I) 

~knu-
l'utUl'1aC ec.pa• 
21 October lHI 
(1) 

Ma.long' Eleotria . 

is~~~p 
(l) " 

' ·, 

HOME 011'ICI or 
C OlftACTCll 

PeU'ol'• SU eh. 

ctntnntt. o. 

C1Do1Jmatl• 0. 

S..t; _.'111• .• •1•· 

i.- Y~. •• r. 

._ Ycrk. •• r. 

l'helpie-t..sp copper ·. ... rertc. •• r. 
~- . Cerpontloa 
IO' DMat>a> 1HI 
(1) . : .. 

--------~-------------- · -

--~ c~toa ~ s.. rort. •· r. 
(1) C..P.,n.y 

16 f *'-"7 19" cir ,_ · 

I 

Prorld9 1&ber &a4 .... 'f.a:] 

indalla~oa or •1..tr.l 
oomfftlOll witla th ._ICU 
~he .~. IMd Plat ... . :~.c;·i 

~... •t VM4 boil.-

. ;• · . .:.: ~ ·.-=-.~~ 

- - . "'"'t::, .. ~ · ·~ '." .· .· ~>.r~ 
- • -, . . .... ·. w_· -;-;.- • 

!. .. 

I 
~:·}·· : ···<_ ,· -:; ...... .... ~~~~:-~~: 

l\lnlia a-.S diellnr., 1 at . 
unit., and ~~ ·. : .- ~ -,; 



Of' 

h. 

o. 

0. 

T. 

Y. 

r. 

T. 

SCOPE Of" •CRC OOIGrIAL 
COl'TlU.Ct 
~TI!ilTlD 

.ltf005T 
(liCt Ill DLUD
I liO FY.K) 

PrOT1d• abor and-.~; ,.~ th• t 
1n.tall&t10ll or •lMtri-~WQrk 1ll 
OOOD.<Jt10ll witb tM ~-or 
th• Xow:ld Read Plaat. . . T =-~·- . 

'~ "'~-·: 
.. . · + .. 

P\7reN... o~ \lH4 boiler h<luse · equtpm.at. 

t -··-.-· 
1
f.· ~ '.!~·i.~~ . . 

f\lrn1ah &J:ld del!T.- 142 -.SOO: to 2000 
XVA air-cooled ~~: 

!:- :4· -

;i·'·.; .. · . . . ,_;'. r· . 
Ftand•h ADS 11.i1Ter ai·~_:~;~rt.l and 
ST - 60 KU alr-oooled ~ .. . 

.. - ;i~,{;J,~ ... .. 

~- : \ 
: ).:· 

:f: ~+;·--~-

Jr'unli•b aad ••11Ter 60.ocxl t~ ii -
JJG Nld 10.000 tut 14/0 ~bJ. • 

: ~:,~:.' 
.• .~ .. .. 

!i:ODIYIKD 
coniu.ct 
!iSTHl.A.TiO 
.uoun 

(lot IICLtrt
I IG ng) 

u,oco 

61,,190 . 

COHTB.ACT 
?A!:tEJU'S 
ro DATE 

nn 
f'J. 
TO 

DELETED D!L~TED __ .. ) 
_ .. ------ --~- ---·---~"·~-.. --.----~--~·· ·-· ·--·~--~c. ... 

~--------------~:..----. --~~--~-r-- bl') . .' ~ :-:. _, .• ... 

Furn.iah •Rd deUYw a at-.'il ·,.-rat1nc 
unit. &n<f ·auztliary ~~· 

. .. .. ./ .. 
. :. ~: . 

COfJffiEf JTltrb/fiilfiL 

' . 



\.L ~ODIYI&D COMTRACT rIX!i:D ~"UG 'a-;A'r£R!AL TOTAL CO!- EST! liLA 1"E D 
lACt CO:ttRACl ?Al:iEJTS f'J. l".t £ IC'!' s fURllISIIE~ DL\C1' TOTAL COii-
<ATED !iSTif.UiD ro DATK TO PAU BY GOVERI- cos rs TJlACt COSTS 
IT .uouwr ;.!E!t'f TO DATE ~BU 

mum- (lfot IICLtre- ( !l UT DC LUD- TO i.AT& COK.PLET~P 
lll'.) ..... IN r::&) IIO .rm;) .. ~'-· 

I0.362 • 84.,134 • e•.u. 84..IU • u.zu 

- u.sa1 

861.1•1 -

-

a.1go 61.190 12.su - - u.M.S sz.aa 
~ 

- - lr-DELETED DEI .. ETi~D , 1 .r .. rJ;T t~ D 
.,··/( 

~D£(. 
b ~ 

19.681 g1.42Z gz.gos - iZ.906 92.90CS 



COSTliACt KO. 
1'.TPE 

ii:US:; 01 COiTRACTCll 
ii:Fl~l \.'E DJ.TE 
~.mr fl;}tl OF LE m 00 

il~E OFYICE OF 
COMTRACTC:. 

( DILITBD DILETED 

W-1'°1~-'' 
(1) 

1i-1to1-en,-65 
(1) 

hatlnghouae Eleotrio 
and Wazmraotunnc 
c~ 
15 Juae 19G 
Cl) 

Vallq I.nm ~·ora 

c~ 
8 ,.~ 19« 
(1) 

l. f • Pr1 tcbard and . 
Ccnpaq 
10F~~ 
(l) 

rteatingb.ouH Eleotrio 
and ~ctur1~ · 

·Caaa[>U7 
18 .FebrUar;y l~• 
(1) 

W-7407-ong-66 ctt1c• Supply and .. 
(1) f.qu1pment Caapany 

18 Auguat l"' 
(6) 

Mew fork. 1. Y. 

1)6£ 
b (3) 

lncm'Y1llee Tema. 

I 

SCOPE or :.on.I 

Arohlt~neer ao::t ... :. _l 

•errloe tor 1natallat1J.~ .:1 
neut ua4 utllitlff in ·&a· '9li 
bulld.1ng at euttalo. Bow Y~ 
a rww addltloa to pl.cmt at.i 
Ii .. YOl'k. · . ..,. ~ - l 

DELETED 

DILBTBD 

--------:------ , 
r:=-:..=i:u;:.;!'e.t;I 
plate• tar the ~· -~ 

fundah and deliver a dual 

aot1-n~ alumina ~~:T.J 
.· .. l 

fm-ni•h and dell.....- '" - ~ 
· and 1.00 nofu&e o1rou~t brej 

I ..tal tm0l0Nd fti~ 
sets. · ·· · :.;:;t;· ~ -

• - :· I 
• ..... 1 

. l 
furniah and d•~•er ~ ~~ 

• ~·:. -~:. i 
. 'J:·;.t : 



ORlGI!lAL UODinED com 
CO!TRA.Ct COJrtRACT PAY 
ESnaunn &Stnca.nrn · TO 
AM-Jtllf AMOUXT · . 

. (Jot IBCLUD- (•or IICUm- (JWt 
.. :·._,, . ·. JIG 1BI) IllO r'...E) tlO 

Y • . 

----
r. Ul.964 

t>l&Ll'l'ID DBLBTID DBLITID 
.....____ -- ---------------

1.400.000 1.1 

' 

U.MO 

~G~_F.T 



IJODITIE.D 
COITR.ACT 
SS'ftlU.nD · 
..womrr . 

(•or I~LUD
IllG PT.£) 

coi.·TiHCT 
PAYjff.JrtS 
TO DAU 

(K<."t I 5CLOD
t !O nm) 

Fl.xE D f"SX 
r.u·..:Ens 
to PU! 

l4AT£RIAL TO!' A.L COH-
FGRJ!SHi:D n~.cr 

BT GOit:U- COS TS 
llEIT TO t•Ui: 
l'O tAtE 

&S1'Il!ATED 
TOfJ..L COi
nu.ct c~n 
r;~ 

CalPIETED 

r .-ooo t z.on .ooo t -..ooo 

DBLITID 

166•1Z4 - -
D'7C. 

'"'""''"" ·-~...--.........w . .,;... """"'-~·~. ,,,,_... '<°<"'-.· .. ~--•.,.--..:'-. "; ,_•_,·.-··~· :~·:;...•,"--<.,..•'-'•'-"· ·r.>;<,.,,.,.~.~~ '"' ( 1 
o&Li'l_G_ . ~i:~~ ~- . ~~ID .;) 

..___. ••('t.:"""~~'xn" .. ~· .... ¢"~~~"1,.·~t· .... - .... ~M>lf';'.a,1 ..... ~ ••• ~ ........... ~~ . ..... ~-rlf"':'·'::r.,.. . J 
• ·: .:'.'·"~o.rr- ·: ·.,111.r;:;;.;,..,,,..-... ~-.. .... - ,_,..ft·:~-~ .. ,.,.-~-.,::;. ·.·:.:.~:vt· ..:~ .. c·-~ . 

- i.eoo.ooo 

- 111.uo 

-

i..l40 

cg 'i, .... ~ D ""'"· ~"".-· e b'R 8 . I Ci I E. g £ L, 



( 

._,~ 

(1) 

W-?•U-eac-D 
(T) 

!WlE " . COllD.ACTCll 
itfPZCftV& Il4D 
M&tliOP OF tnnm 

ilar197 CMpltlfl • JM. 
16 October 1MI . 
(1) .· . . 

a.rt tabeintorl• 
2111eYwh1r lMI 
(ll .. 

v.GMachMloal: 
. c .. ,.. ' 

rt Afl'Sl 1MI . 
"(1) . 

lnduatr!al PJaata 
. C•W11&U• · .. 

11 AugU8' 1H& 
. (T) . . ..,, .. 

. . .. ..... . . 

loMne Cia'l6J••· I... . :: 
•. ..., lNI 
(1) 

. . . 

' , . 

W'•T411-eng-11 . VlerllDc Steel ...... 
(1) 18 ~ 19'1 

(1)" 

I 

Baal ~nc& OP . SCOPE OF Wall 
conucrat 

lueu CltJ' • ....... . 

._,..._ ... Y. 

•.: . 

.... . . ,. 

~· .~;; --- .. ~ 

~ . ., o.rtaia diiR I .,..s....-

~ .. ~-~ 
rwabb:· an4 •U.• , --•,~ 
l - a..._ .at i .- 'fl .. 
......... :-~<·.·· .... ~. -~:: ~~·:~:-~~1:: 
P'ul'Diab. alld ..eu .... -·:· .· .. -:; ...... 

. 1.n1~000pClllDdaot111••.flil 
lrGR _. n.eli tor boll9r. · 
t\trbl• rooa. . j,.ti.r _, .. ,~ 
eleftt•' eaelO.ur• &Dli"'p 

. .- . 

~-:-~ -- ~-<' ~~ - - -· ... -



• s.J. 

Ohio 

d 
r. 

. '· 

rt. Y. 

u. 

Fumi•h and dol1ftl' 1...,._2"' tild:: . 
1 l H-IU ~191 wood~:itil•~ w00. 
1Dd'9Md draft dou.ble·,ftijiW t;fp9 

cooltsig ta.en. le•a:-''* bu1m. 
-. -.;. ~:.~ ---~:;:> ?, . - . . ~ - . . -· 

Clean and.electroplate appr--.tei:r 
290.'60 11DMI' r .. ~ ot: e&"l'lne·: .... 
ateel pipe. - _.:= .. _, ·"=· '; 

V.alp ad Conat.not a thall#Di a\ 
1ta plan ror th• ~oaq*tf:et~ _· 
•pecial nl*-1 oarbom~• iinit: :~ 
and lr.wtall neouAl'7• ~p;wd ..... ". 
mamr.otur. aw~•-.~~.o:>o 
pounda or aioh apec1al ·~1 
cubanate. - ~~:~>:;: i ; ,;~ .•. · -~::: 

;~ ;-:.; ·- .. . - ._~ -

.s;,. , :\ 

t'und.ah and CS.11TW 1 .-Plot. -Rea 
tor balMtliDC • .....aa~•· 1~tac 
· ru-ot'..S- o-.1 at' tJ.;:•hl~l •pult.J 
~ UO taaa per baur a.a ·· l ?-i>lete 
•19tem tor •tooklft& and ,...1-lallle 
.rtm-ef-miao ooal. ~~~;·•-..1on. 

pn•••euizsg equt;aet~~- --~lliilc · 
1taoten. nolaialng hopper~ et.. 

furnl8h and del1TV 1 • , , ~l _ 
l • I Mter aDI 1 • l: · lliOtc~ ......... 
Ol'tmH• . ·/'.:'.- ;:,, f 

- . -- >.:. · -·.-~"· 

fUnli•h acd dellT• a~t•t7 
1 767 IYV'll "-·-..:ia - -• ~~.;;•.:.. . .. \ .. . • e\NV r__. -. ~...-a~ , ., >. 
lrcia. and ateel tar boll• h•)Uff • 
turbine J'OOll• boiler t .. •f P¥-P bq. 
ele'n.tor eoloaur• and . pmp '. ~•· 

( " u ' .,-· -. ~p 

atIGibL 
COlftAC! 
SSfillUru> 
AllOUI! 

(RC1' I NCU71).o. 
IJ'G RI) 

• 

485,,370 

VODIJIEJ> 
COITUC! 
ESt!U'fED · 
.tJIOt!)ff 

(xor IICLUD
llO PEI) 

485,370 

com 
PA' 
TO 

(JCT 
IIG 



LL 
!ACT 
lATl.ill 
IT 
lCu:nµ.;. 
~) 

s.370 

MODIJIED 
COltRACt 
ESt!IU!iJ> 
.&XOUft 

(ior I8CLliC• 
I•O PEI) 

485,370 

COITRACT 
PAY:..:EWTS 
TO DI~TI 

(JCT I~Ltm
IIG FF.it) 

111.621 

rmo FEE -· 
.PA'f'.tHITS 
TO DUB 

-

-

-

-

-
-

llAtiBIAL 
FiJRiUSiiEO 
BY G<WEIUl
tA£11T 
!O tA!'E 

-

-

-
-

-
-

• 

'.tOTAL CON• 
'fl(JCT 
C<l>TS 
TO DA!i 

~tlMAT!l> 
rarAL COl
tl..\CT COSTI 
nhD 
COVPLITED 



CONTR1\CT NO. 
ft~.~~ 

if-Ttlli Wl&-Zl 
(l) 

1'-1.U.S-.ng-R 
(11) 

._,,~ 

(1) 

il-1416-eng~ 
(1) 

\if.A. ·:s C·.ft' C:)~"'f'l<Ai " r·:tt ;i('.ttr: OFFIC:~ OF 
'.~F ioc;.CflV'0 PATE Cv.!f!'IV.CT·:ll 

.J!:;'!H:.H. -~· l4TTINQ 

Clconlte-Calleodv Cablo i1aaa&1o• ll.J. 
Compaq 
28 Jum 1941 
(1) 

General Cable ~ Torte. N. T. 
\;Ol"poratloa 
28 Jum 1941 
(1) 

fi'e J. St4*ea ~ne Philadelphia. ?a. 
Ccatw17 
a tleceeber 1141 
(1) 

AbiU.oak IMD~lng 11119 Tm"k• le T • 
c~ 
16 Deombor lMI 
(l) 

Fidell t7 UGriag 69'1 S.)'Olltl9• !le J. 
~ton&• e~ 
ZO .Auguat 1911 
(1) 

larb,...sawad .... Ice. ._ York• •• Ye 
22 Ma.rch 1M6 
(1) 

Fe.mt.I' and T~etu. 
Ina. 
15 Dl7 l~ 
(1) 

Beaoh-RUlla C•~ 
u fiAanh ~ 
(l) 

A. O. Wth Corpo-
·r.atioiJ.1 .J ·' .'. 

22 April 1944 
(1) 

Brooklyn. !I. y. 

... Tork• W. Y. 

I_...-; 

FUl'D1eb aAd de11ftr ftl"l~J 
s. 4• a. 1. and t ocmduotor ~ 

i 

I 
rurnJ.e!l anc1 dell.,.... ao· .. ·104 
.. - 60 c,. ~\fta ~ aDlf 
.,.... par\• tor .-. ··l 

-~t 
runa1a1a aa.d tSeUnr coolaat 1 
•• tolloldnc1 1IO - UOI .., 
r--. ea - no a-a.,.. r.-...1 
••..-nt"'a •-9io~ 
t..ta 111 - NI aqua.re twti 
19'1 lqUAN r.-. I 
Stange ot Dlok•l paeder • . ! 

·: ij . ·: .. · I 
. .· •. ,.f 

P'urn18h Ud dellY... 10 iwf'i'~ 
untta oamplet•• lut atacttl 

nttroaa nld• atap. - - , · 

Furnia a.nd dellTor 61_ atot\1 
tallka la •iM• nngln~ tr~~ 
oo- s•o• ®• - : 

;j 

Purn1ah arad doll•er 111:·~.:i( 
ftOUUa pm1p9. . 'j 

; 

f\anl1m &Del dellnr 188 ~ 
eool.,.. uad 1 f •par• tube ~ 
ocmaletiD& ot tln tllb .. b~ 
tube ah..u. 



J. 

'f. 

?a. 

r. 

, 
• 

• 

• 

Fundah and dell wr ~-ou·; . 
eleotrio cable. .- . , · 

·--- ;;! 

\', 

Furni•b al\d d•l1ftl" ...... ~ ,a •.. ' 
s. •• a. 7 • and I OODlluotO..: Cl&;b~;. 

t ; - _,:·"::' 

; 
l ·C~'.C'. '._· . 

- c ,. - • ~~ ~- --~--

furnlall and. ci911TW IQ' e; ·~ Cfll Ud 
" - IO en vuma ~ -4: ~~·oua 
•.PUW part• toll ~ . .,: .. -

.' .. 

S~• oE nickel~·- ' 

. ~. '{·'-)·>~- .: _-:_ 
'~.; ... - -~=~~~· ~ -~-~;:;:~-

-:_ · -~·:: ;..1, ,:;~°t." ·-:--:.::.;:.. __ .,_·-:. 
Furniah and deUTer 10retJo!~GI' 
unite CGDpl.te. lu\ ~-.:be1Jt& a 

r.dtroae edd• ata,.. -- · ~---:~. )-- -~t- _ 

Furrdeh and dellTor II n:lot01-ela• 
tanka lD alua nngtag· ~.1•0• 
oo- a•o• ®• ·· · 

-.- - ·!!~·- -~ -"J=-~~::> - . 
Pund.ah aad dolt•er lit:_•:~~ ~~?'- ,, 
ftO\Wa pumpll • "~J 

i·. 
·t ~- -~:;-,;._ ____ _. 

furntah aDd c»llYU' 188. Gt--f 
eool_.. alld 17 apare babe buadl•• 
aomidlD& r4 tin tllb .. 'bn.&ell into 
tube ah..W. ' 

ll{lGINAL 
CON'tR!tCT 
ES.TtiJATED 
AMOl>JIT 

(N~ I!CLUD
ING FEE) 

• 

109.'21 

;.,:QDUIED 
CONT!UCT 
ESTI:.tATF.D 
}.Jt{)Oii'f 

(?IOf I IC LIJD
ING YEE) 

ut.T40 

DO.ooo 

463 ••• 

CvNTRAC 
f'AYLf.N'! 

TO Dti 

(Not TH 
uro FE 

611 

1,lm 

18 

lSQ 

1081 



AL c:.ODU'IED C0!1TRACT fllS!; f~r,:s laAl:lilAl.. TOT U. C;;;.1 F.- ES'l'IMAT.W 
!<ACT CONT1UCT ?A!L~:f~TS t'Af:-~ iZ'iiTS HlUUS~.:.D tR/.Ct TCTAL Ci:.'ff-
JnTlW ESfl:'lAttD Tv D~\m TO Vf..T& 81 GOVERH• COOTS Tf~AC:T COSTS 
~'1' AltOOIT '...\l:J-1 T !0 l);\Tt ?lllEI 
!lCLUD- (m1' I?!CLtJP- (NOT T~CL..liD- ro DATE \Xl~Pl.ET"i:D 

'~ Ei 2 ING Fn~ um Fc~E) 

u~.eoe $ 1.1a;.01z • 1.zee.011 - t 1.2f!s.sn ' 1.1s1.ooo 

611.811 - -

-

-

111 - - Sl'I 817" 

ZIO.ooo - - u.u., 

114.815 - - uo.101 uo.1oa 

108.902 - &O 

soa.ua 



COhtnAC1' NO. 
'n'?E 

B-74~-38 
(1) 

ti A:,(E vF COHTHAC fCR 
Efl" CTIV! DAT£ 
iireTHvD OF 1£TTit.a 

HUY2 OFFICE OF 
CO&tJUC T·:.R 

Jocop.h l:oppen:nan Phll&delphl•. Pa. 
and Som 

a MaJ' ™' 
(1) 

1Aet.al8 Did.ntegn..t~ Ell&a.b.th. W. J. 
Compaey. IDo. 
26 April 19« 
(1) 

Al.oo ProduoU 01v1a1on S.. tork. Jl.Y. 
(.'-rio&A Loo..oti'ff 
COGpelJ1') 
11~19" 
(1) 

Bart Labon.t.orl.M Bellnill•• I. J. 
lZ ~1~44 
(1) 

Geoera.1 Eleotr1o ~ York. !f. T. 
Cc.tJ8.Dl' 
1 f'~l~ 
(l) 

J c j 
Yi 

SCu?E Of i;ORK 
i 
I 
\ 
! 
! 
I 

. ! 

Cl-.n ~ eleotropl&te &pP . 
1.511.6'1 sqtA&l'9 teet or ftr1 
to is• pipe • . 

funlUh and del.1TU' 486 d1tt 
preacure p&neb tmcl a.sis l 
ent1al Pre8Wl'9 ~tt.rai ·, .. _~·.t ·.·.:.:. l 
F'W"lli•b and deUT.- 7~.100 hJ 
back~ •tripa. . - . !.~~ '. .. I 

. - . l 

Ji'!r ., __ : ! 



c";_·~ r- , "-../ .J. ' ·· . . ..J L 
$CO?E Of 7.0RX: 

I 

\• Furn1ah &nd deli~ l u;perl~· , 
oold-trap and Tarioua p&.rt9 ~-- - · 
material• ror oold-trapa. :':~,·: .. 

r~· .. -.. ·~ . .. 
C~rt present buildlnt for,·: .th9 _ 
manut'aoture ot E1';1n ~i' and~ '. 
dN1t;n and oonatru~ a ~ldb:tc -:.· 
alJd procun ·&Dd imtall _ equi~ 
to procou Yi~Wa powder aDd 
i:anu.f'aoture Kl&tn pow~-·anaj. 

brlVtten e powclw at tUU~~~-...-;~ _ 
rz. J. f::.Z>:?''~:;_ 

I .. 
furnim •txt... soda im. .~. 
t• aurge d~. lU ~~ ~. 
three abaorber ""--• ·0 

- . ·:, lf' 
~ 

; .. :: ::'·, "~~;'.:·. ::;:/~~: .. 

, Cl-.n mid el~l&te &p~·ro·ilw.&4)7 
l.6U.67 ~ ten ~ 'ftrl~~ 1~:·:-: 
to is• pipe. . ~-'°::'": ·~;;:>; · · 

J. , 

~ and del1ffl" 486 ditt~· 
pNa&ure p&JMla and a.11! d1:tter4:~ ., 
ent1&1 pre9Are tran.ai.~~t-f?:' -'~~\ 

.. _.._::-_ : .• :·· ·,i: 
: -.:. 1 

I . 

furniah and deUT_. 79.100 hilt 
b&cking atr1pa. "f: ... i -. ::':"":>·::. 

OOIGINAL 
CO!\'TRAC!' 
esn~.uto 

AUCUJi'T 
( 1'01' IlC LO't

ING ff,&) 

1.0H.()$1 

.47.~ · 

~OUifIED 

CC?i'I'RACT 
ESTUUTEO 
UCUl't 

(lf\J! IHCLTJD
IJIG F&E) 

a.ui.600 

111.~ 

I.OH.OU 

911,811 

COHRbCT 
?Ar .... rn:xrs 
ro PAn 

( :iot INC LOD
I NG YEE) 

1.J.4l.'89 
·.;:~ 

w.tll/ 

I 

FUED 1 
Pilt.:i 
ro u. 

-

-
-

, 
... /'"' 

/ -

-



Ce'" w·a Ff r-~f G b'RS 1 ..... fL..:L- ... t • ~ 

~OijlflED COKTBACT FIXED F'Ri l.'.AT:SRIAL IOTAL CON- Z.STIUTED 
T CCNTMACT PAT1iEliiTS Pil!.:llTS FlliUlI SITED TRACT TOT.lL COii-
"ED ESTIU'fi>D TO VATK ro DATE SY GOV£Rtt- Cc:GTS TRACT cosm 

Al« 0 'GJrtt ~t TO DATE \"1!!EI 
m- (1!\JT IMCLUO- (:·mt niCLOO- TO DAU 00.UPLETlro 

IRG F&E2 IJiG FEEQ 

• 
000 

lSO - -

HO a.Til - - a.1e1 

-

98.811 - 111.tll 

·-·-·---·----···----~--~·-~-. ----·-----------·. ----·---........... -·~-~· -- -----1fp{ 
DlU..1L1TD l)I?I-J.::1l"i:D nr.rJ:'fDll . i bL;\ 

···.·- , - --~_,. , ....... ..... ,;..,._, .. ., _________ .· -.- -· ·- .- ····- -·--.•.r' ... --,.....,..,_ .. 



CONTRACT ml. 
TY?& 

lf.-1,~ 
(l) 

W-1411-eag-M 
(T) 

'i-T,15-eo.g-80 
(3) 

w-7418-eng-12 
(7) 

N£.t.iK {;f C(J?fTR..:'\CTCB HOl.i'C!'. OU•'IC& OF 
::n:::cn;r-6 DATE CClfTR.tCTtt 
!~C.T!lO:I ct• LEtTIIG 

Sohook-Gumler &D4 Bobokc. 1. J. 
CORp'nt• Ino. 
9~19" 
(1) 

carw .. •• eanc. ... Tert. •· r. 
eti..l•b Corpo-
ntl• 

14 .1uM UM 
(l) 

latloaal ........ loetoa ...... c.,.. .. ,1. 
14~19" 
(1) 

1int1~• Electrlo X.. fort_ w. T • 
and lumt'act\rinc 
Cmpaft7 
11 Septeml)er 196& 
(1) . 

Tnul' Mia c.....- ... Ton. lf. T. c........-1. 
' •• ., 1MI 
(8) 

Re•tlnghoGM U.otrie .._ Tork. •• Ta 
an4 111.nutaotvtnc 
Ccmpaq 
a April lHI 
(1) 

1"orth.1Jlgton ?mp •nrl • .,.. Tort. N. T. 
1Uh1De17 Corpo-
ratiOD 
I May lKI 
(1) 

I 

F\andu and ctallwr co14. tri 
u tollo•• 47 • 96• o;.·n. .1 
G' a• loag 1 - 109 IPS z 10' 
1GBC ud 10 • 4i9 o. D. a &•1 

lClllc· 

Funlall aad ctel1wr 16 -'tl; 
c-111 dllIJOUl mita an4 I' ~ 
....... I" u.alb. : 

1\ln1ah aa4 d•Uftl" nnoa9 
"IU"Sal>l• trwquaq acl oonta 
equip.mt. '• 

a ....... ,. de•t&D, - dn9lop, 
-.uutaetun and 4e11nr I -
pon~our .. ...,.. oo¥ .ta, 
qat-. lDeludlnc otntll±• 
ejeotan u.4 ~-...; 

Reaowat. p-ea!M•• lnltall 
•ehhnt and~~.:, 
tvDl•h •cl MliYW 1.AO Iii 

rurmah anc1 c1e11 ... a ~: -~i 
and 1 - m.ooo u turbo:..g~ 
unit. met I Hta ~tJo 1 . . #. 
•el•otor equt.,.._. 

fUnd•h aDll dell•w G bollat 
p311p9 and 1 a.plete rote.t11 
~- eaob pimp. 



?. 

'· 

• 

T. 

T. 

T. 

T. 

C 
-~ -· · · · · · ··· ~ " ~·:--' r. L '9 9 

_ .: · · · · 1 a at i I ss £!!!!!, Pt!:lf 

ORJOIIAL 
COl!IACT 
ES1'IliltftD 

,.,A)(QUft 

(IOI DCUl>
tm RB) 

)CODinED 
COftllACI 
atIUTAD 
A!lOm! 

(lot IICLtJD
llG FES) 

Fundala and 4tlliwr eol4. ~- . t 
u tollowaa '' • ii• c.·o.'.· ~::, . . .· 

uo.ooo. • 
4' a• loag 1 - 10" If'S :s 1Q•:,r..:: f~:. \. 
laac and IO • .... o. D. a a•41i~ .· +/<: · 
lc:mc• L. . 

! 
Furniall aad de11TW 11 ~1.li. :;::.::· ... . 
c-zta dt1poeal mta _. 1· -~~~.:.t: , .. 
••aner uatu. . · r:~:%LT"il~:-_ . ·: 

. -~.;-"';~~~-(: . . . 

1\&ndah uul d•llftl' nrlOU9 ".;;'. . '!·~''·' ·~ .. .. . 
variable tl'eqlWJ uct ~:" ~ .- :-
ttqtd.pmmt. .. ·1f .. · 

. ·• . I~;~ : -~}~:.~ ; , 
.~:·>~ ·:.. ... 

'+.-:. • •·. ; . r ' . ~ - .:r- . 

\~y~.~~ -->-~: ;.; 
Fund.•h and dell•er G ul~ .t9'4 : · 
pmpe and 1 ocmplet• rotatlnC-•ltiiillint 
tor -.h pump. 

111.111 111.111 

aoo.ooo 

•.-.111 

com.M 
PA?Ml 
TO PJ 

(50! IJ 
llG F1 

• 

11 



IAI. 
TIACT 
·nu.TW 
Uft 
IICLOD
Fn) 

aoo.ooo 

}{ODJFIED 
COl!JtACT 
ESTIUTAO 
aomT 

( IOt IICLOD
tlG FEE). 

w.Me 

I00.000 

1 .... 111 

com.A.ct 
?A?MUTS 
TO PATS 

(ROT IICLUD
IICJ FSK) 

1.790 

••• 180 

161.IH 

PIDD peg 
PAr~n 
fO OAft 

-

-

-

-

-

-

-

-

~Aft"...BIAL 

PUUISBID 
BY GOVI:Rl
A£UT 
TO DATI 

-

-

-

-

-

-
-

-

• 

TO!IJ. COi
TRACT 
C~ts 
TO DAT& 

111.11 .. 

a.no 

"·"° 

BStitlAUD 
TO!AL CCS
TRACf cosn · 
qg 
COllPIBTED 

'·''° 

"·''° 

'"··· 

111.IH 



COHDACT lfO. 
TTY.B 

ll'•TUI eoc•li 
(l) 

w-1u1 wc-11 
(?) 

!Will OF COftRACfOI 
Ef17.CnYE DAT! 
t..'E?IlOP ot L&ttlJIG 

~ .. tSnp.... Eleot.r1• 
and ~ c....,. 
UJllrlMI 
(1) 

ifn~lapot.a• lleotri• 
.u ~·•urine 
Cmpali.r 
2• ~ lMI 
(1) 

Cram C .... V 
11 .... 1161 
(1) 

~OM& OFY1C6 or 
COl11lACTCll 

ltoe-.wr• W. Y. 

.. rwir. 1. Y. 

... Tork. I. J. 

Cnme C'9P'D1' Chloep• llle 
ZI Juae- llU 
(1) 

"-•\~ El-'rie S.. Yark• I. Y. 
and llt.Dut•ctur1nc 
CoapelQ' 
1'7 "'17 lHI 
(1) 

; 

sco~ ot· •001 
;:-·~ 
~-. 

Deelga. dratt!q_ ud .. t~ 
•ark la oomwotlOa. wS. tt& a •~ 

turb1114' powv pl&llt or. ani 
11&tel.7 211.000 .. t.ftw-ci 
oapult7~ j 

i 

=:==-=~~ MG?tO'tl• wt th lMti'ulllata- t 
., ti.. ~- ... O.tcimil 
Cdl'aot_. •lall tundd-&mlt 
relap &Dd tftlllialt-W:·.~ 
tloar lmtrummw mt ,., • .,.i 
epeeial luw..&te. ~i 

?uralall aad deli•• I • a.• 
....,.. r.- aurtau aoad.--. 
I oUcRilat.lag ._tv d~ ~ 
prbdag .,,..ten. . ~ 

. ~, 

11 . . . . .1 
F\anli•ll &Dd dell~ ftl1.!U ] 
hOutl• nStoh &.-r eqal..-\:1 

adt• ..U tor turt;t.M ..., 

' i 

i . . I 

Alt.I' bu1ld1J1C ... JINll • .,. 1 
out wan Ulliller ~--~~ · ~ 
an4 clltllTW' gate -1-.• mra.ct ~ 
tloor nl-... arMI plate w:ltJa ~ 
.. etblJr platlnc •teriat~:prj 
t1 ttblp turnlahed 'b7 t:bi' GdJ 

:·· .:.:: ~:·(, "_ .··~j 

FurDJ.•h aDd ••11•• .... tne , 
trual'• .,.. an4 nrl°"*.·~ 
aatmatlo air blaat· equiP,1911~ 

. ~~ 

• ~·;.: ,: .t.. ... , -
.\ 
·,_ 

.;;",.··; -. 

::...-. 



• 

SCOPE Of" ICli.1 

Deatea. drattlll( ud .. t~~-
wark _ 111 GOnnfft101l 1d tb.: ' •~J¥? , .: .. 
turbine PGnr p~t ot ap~~ : , _ 

•telJ' z•.ex>o a hnlDlc~Der&ttnc 
aapaelt7• · · · 

• r. 1'11nhll. enclmwia&. ~-.., c 

.... aJ.~- &D4 adria.7_ ~tiM,M ~ 
OOllllM'tl•_wlth· lMti& iiatit-.f\il'ldahe4 
b7 tM ~· °'" OfN.m. at. 
c~_. •!all· turah.i- aa4:' .. llnr 
,..1~ ~ w.al.d,Mni.- .,..lal '-' 
.tloar lmtruilmta wt .._.,.it-· ._. 
apeeial laatrw.ate. . .'.>· --~~--r _, 

Y. 

y. 

?. 

= .. t= =-~ :.=.::=)·~---~ . 
I olr0\11at.bg •ter dll&l• 8*ace ,·_ 
pr1ldac •jMten~ . . . :~ ·-·-

;I 
.. ;i,!. -' c· -
L --

FUl'ldall Ud dell..W wrloua .~;?' 
houe• nttob par eqalpiiiillil\ ' .. 

ae!ter ..U· tw _..1".&~aW.. 
. '~. .. -

:~ -~ . :. ._~-.~ · : 

.: ~ . ·' , . 

Alter bulldhc Alt neo188UT ·~ 
au:t war1r Ulliller eoatan• .. · F\d'ldeh . 
ancl dellftl" pt. .1,..- ·-.Mt ~t :-' · 
fioor nlwa aNI plate· w!tla nlebl 
... et1wr pJatlDC •teml.~:ef P.;. ·\:_; __ _ 
t1"1Dp tul'Dl•hed 1'7· .. ~~ -~--rjt •. 

. -: -~ '. ':" i 
FQrniah Ud d.•11 Y• Ill . !7pe ."AiiL 
traul• •• • and ftl"laua~ •4 
•ut-t1o air blaat equipaea'--. .:.·"-·· 

' ~- . . - . 
' -. .-. . : . .... :; y· 

·'.· :· 

CRIGI!IAL 
COIDACT 
ESTIJU.fiD 
AllOUIT 

(HOT Ile~ 
llG FEB) 

MODIFIED 
COIT.RAC! 
ESTIMATED · 
.!MOUN! 

(JO'f IICUJD
llG F.O) 

I eoo.ooo t 

a.'Nl.an 

UT.NO 111.uo 

CutiTJU,( 
?AY:.ll 
1'0 ~ 

(Not II 
!KO FJ 

.. ~ 

lJ 

.... 

,J . -· .,,,,;,:_ 

\.,,~¥ .. u ~ ...... ~J"" j .... Lffli8 .. 



~L 
mer 
IKAfiD 
l)ljf 
IJiEW..
ri;E) 

700.ooo 

lM.UO 

UODIFIED 
CONTRACT 
ESTIMATED · 
A.l&JO'J! 

(NOT IICWO
UiG Y~) 

111.aao 

1.666.1• 

C01,TRACT 
?AT.iEHTS 
TO DAT~ 

(rmT 1m;um. 
IMO ?"'~;;:) 

1.1&1.m 

fllED r.iE 
rAr...:~RT3 
to r:v.nc 

-

-

-

-

-
-

-

~rWiIAL 

fUR.IISilED 
ET GOViRli-

TO DAR 

-

TotAL COl
TR~CT 

COSTS 
ro r ~us 

ESTlX!rED 
TOTAL CON
TRACT COSTS 
1'HEI 
COJUL!t:l> 

- a.see.lit- 1.m.000 

- 118 1&.Ml.HI 1•.ua.ooo 
(CrGd1t) 

- z.-..aaa 1 ....... 

c :-:-·-, '"I. " ·_- . '~ -·- ' 

. . ~' "4! . - ·-u-- • •. , q P ' iQ JM 
.. . ... -.~ • . • ~ • ,, '1 •• ..... )" - . .. • 

3 



l'f-74111 qg--40 
{7) 

W-1411 eng-41 
(1) 

IAY:S 01 c: .. lftACl<ll HOD OFFICE 01 
&Fnt:ftft OATS C\.JITRAC!Oll 
lllTHOD °' U!TIIO 

... ,~ &1-°"'10 S.. Tork.Lt• 
•d llamalubrlll& 
Cempaq 
aa o.t..... lMI 
(1) 

•pw £1..Vlo St. Lod•• a.. 
C I n11· ,, I*)..... 1MI 
(1) 

._.,"18-en&-60 t.-k CorpGNU• ... ror1r. •· r. 
(1) ...... 1* 

(1) 

W-T'18-en&-N a..n1 a:i.otrt.a ... Ton. 1. r. 
(1) ccwpe.,. 

ID April llH 
(1) 

1-T•J.1-eng-H a..ra1 lb.vi• ,_tan. 11. r. 
<•> c-.-19 

611i.7lMt 
(1) 

w--7U8-eng-66 '1. 11. "111 lrMal and Atlu.t.. Ga. 
(1) S11pp17 CCllPl"7• Im. 

I .lol7 1966 
(1) 

I 

SCOPI OF 11'.)ll 

Fvalah aa4 del1'1'U' 118 -
u6 6000 c.nr ..... .PUl9 • · 
.,....1ou '9lloa u..-11• 
•pare puoY• 

Funalah and daUYer IOI - 1 4 
BP ooolen\ P'mtp •'-"• .· ·· :} 

···- .... . _.:._ 

PWalala lllld d911TW ll:: ... : 
MbU• ntncen.tt• ,iaN:--.. 
r•nal .......... , uul 001111911rj 

•tloa ot •PHlal p.a .. and . l 
om,let• eq'ldpmmt tor the '1 
eaadi\1cmlllc ot l.Uwa'CllT . j 
But14"nc• A. a. c:. u4 D.; .: 

i 
hind.ah •n4 .. u .. _. IH - t• \ 
•cmtlcalq .,... .. but~ 
oontrol ftl1'•• ~:· . ··1 

J 
. ··::.._-. . . ~t 

! 

h&nalall ud c19ll ..... 1H 1.ull 
~- IO-. .,..-.. I 

..t.ra. t0 MU Of"'&tlq .,_ 
•belt .,.,... aoouetl• pa -~· ) 

~.--- i 
i 

fwala am ullnr 111 epeeJ 
air bearlmc. a fb• ~-i 
aoton. TIOO .... approda. 
I MP. . · . " 

.·:_ :--: · · -"!' •• ·: 

f'urai•ll &D4 .. llnr lot.6()0·1 
ten or J/t• t• a• awnur. J 
...1 ptpe. l 

I 
i 

Furnl•h• deliTer anrl 1.mtall ! 
Blair• TnaM• .. f eleotrio ! 
aut.atl• trel&?* ei..n.un. 1 

wt• a s•10• b-oat. ~ 
' 

-



·1 SCOP'I OF .:>RI 

'• 

r. 

r. 

r. 

r. 

·:t:'.,, -
Furalall am 4-U . ...,. 118 - ~~ , __ 
Ulll 4tlC>O CIK Y&Oa\9 ~ •~:'~: ;· '.· 
w.r1ou Mllon u..W,~~ •~::;-:::·>:.: .. i • .
•puoe ,...te• .· '.' •.·· , I: - .. . .. 

/~ '.. ::.- . 
FIU'D!ah and dell•• IOI· - 1 -ie IO 
BP ooolaDt ~ ---~ ~- · .. ·. .; 

'. " ·_ ' · . . ( 
~ ~~-- - .·? ; - ,~-~ -:- )~- -~ ·~~. 

Pmalah and c1e11 ..... ia :~~·, ~~'.\;·:. · 
aoblle retrtcorat1• ~'"~~ <: ~ .~ . ~ · 
rmO'fal. ~ and GOllll-1~~---- : :· . ::.~~ 
aatl• ot apn!al pa• a.ad _I · 
om,let• equts-mt: tor .the '1r 
OCIDCllttClldnc o1 1Qont*7 :· r · 
JlqllctSnc• •· s. c. llll4 n.; ·· ·:r,,-:,: : - · · 

(". " .... ; _; . 

hll"Dlall •n4 .u ... '" - •• r ·· 
•gne\loalq .,..._. but~ 
coatrol ftl ..... ::. : .. . · ··1;:: ... -

• • -~·.· __ ·:~.~~~-~ • • r"o. 

.~;,_:- .~- I 

'ii' . 
Funlu &D4 .. u ..... 1~.100 ··r~ 
t.n or J/•• te 1• aUD(ArcJ ~-,::· , _ · 
... 1 pipe. f= . '.J;-;( 

,• . ~ ! 

Furni•b• dell•er and imtalt ·"at -·,,.-: 
Blair• r ........ ., •i.otrio ~.~ ~: : ~ ", 
aut.atle fNl&l* eleftun. 6't• 
wl4e a a• 10• traat. 

ORI GI JAL JfODinlD COITB.AC' 
COITRACt COlftAct P.l'ntRI 
UTIUT&J) IS!In!ED TO DA1 

AltOOIT AllOOIT 
(IOT I•CLDJ>- (WOT IICUI>• (Hot' UI 
IIG n}:;) llO YEI) I!OPll 

• HZ.Ml • 1.w.a11. • 1.u 

..... 

u.111 



.L JitODIFIED COITRJ.CT 
i..cr COlftACT PA'rul13TS 
ADD KSTDU!ED TO DATI 
1' ilOOIT 
'CLOD• (llOf IJICLUI>- (HOT UfCLUD-
r.) IIG FU) IllG na) 

.z.'8_1 · I 1.w.m1 • 1.zo.171 

us.Na lM.tOI 

Ha.ooa 

1.aoo 

•• ,71 

u.111 

-

-

-

-

-

-

-

-

WA!r~IAL 
FtllltSI£D 
!Y OO'iED• 
llliiWT 
TO D.lTI 

-

-

-

11 

-

-

-

'l'O'lAL COi• 
TRACT 
COOTS 
TO DAD 

IOl.•• 

aoa.111 

!STlVAfiJ> 
TOTAL COJI;,.. 
TliCT COOTS 
ilBSI 
COllPLlt'ID 

...... 
ao..rra 



CO!JTi'U\ . .:T NO. 
TY!11: 

·w-1118-enc-SO 
(7) 

W-'l~I 
(1) 

1-7418 m.g-e3 

<•> 

W-7418-.ng-61 
(I) 

a-7418-eng-68 
(14) 

1'-74.21----12 
(6) 

ii•7411-m&•11 
(t) 

•-1•21-eng-l• 
(7) 

SA1•i:: OF C{JITR.ACTCR 
;.ti'Ff.;C.T!VE P1'Ti 
~fF;D Of Us'TTING 

:\arth!ngton J~ •nil 
ll&ch1ne17 Carpe-
ration 
29 "'*17 19" 
(l) 

Patt .... oa lelq 
Ccmpafl1'• .tao. 
lSepteml>er 1966 
(1) 

fi .. tt.apouaa El•trle 
.... .mra-..Snc 
c~ 
1, .... 1M6 
(1) 

~,r,£ iJFFIC3 r1 
COMTltACToa 

- Tort. la Y. 

F.at Stroudabur& 
Pa. 

.... Tort.•• Te 

I 
, .. , r• .· 
... _~ . :-td •• ,u ;_, .. 

.. 

1\11'1lleh and dellftl' 10 Ntr1t 
unites tM la•~ •bge ot ;; 
bttlng a nltrou ona •tag• .. 
turn!ah ud deliwr 'ftrlcu-4 
part.a and a ,1.- •• 1 .... 

l'unllela and d•llftlr 58 eo1d 1 

fumlah ud d•l1..r lea ldokAI 
plate.a mat; riit•• amp~~ 
tnlet .nd outJ.e~ OcaaDloUaaa 
~pped -1~ •laotrl• tt.ea• 

.. 
A. S. Ce.mpbell Eu~ Boetoa ...... llnelop ;>roduetlm •tboda u 

c M1pU>1' • tnc. teotm.toai and d•toa equt~ 
11~1"6 t• prodtlnloa ot ape.Sal tu) 

(1) . 
-

Ralph Jtogen C'MlpeV luhYtU.. r ... "'-1.IUT7 • orua. •or•••· et11en 
27~1"1 .,...,.. .... -s>eolt'led. haml 
(8) haul. and 1-.1 .......... •tclae· 

WS.dweati M.plng and st. Loula. -. FurDlu eel dell..- appnidm 
Suppq c~. Im. 1.200 toaa ~ ~••laated.~ 
20 0.CaDber lMI the oaaplne ooolallt ud oooJ 
(1) atonge a;yftw &d pro••• J 

tor \1- oe.plete •et. •llll 1 

prooeea. pl'Oduot1m haa6~ 
.,...Uloatlon a19t.. act nlil 
!aa~t piping eyat.119 n<t 
tw tM pro••• plaat. 

Jo'laher GoTanJGr llu'ahall ta.a. Yu.rn.1ab and deli.,.. 2781 -!9 •• 
Coape. 1 .. u• at .. 1 or aonel bod7 'Mt. 
21 Deo...,... 190 omtrol 'ftl.._ ad Ill b•llam 
(1) u ... bllM tor ftlw8. 

Elliott C..i*W Jeumeti.. Pa. f\arn!ah and dell..- 4• ~u.pa-
a Jiamia17 litf. ocmplete and IO o<mplete Mt• 
(l) nplaMMIOt llU"W• 

c·(!!'f :, "· ;- s- -" n-.r a, "'O 
. • •"' . . ' ·' . . . :,) ,·"f . 



ORIOIKAL KOLIFilD 
CO!fft.ACT ComACT 
&:iTlltATBD EStlllATED 
MlJO'Jlf AUOUIT 

(JOT I?ICU!D- (iot IJICLUD-
DIG PE!) 11'G P!E) 

- k 

CONTRA 
?A.'n 
tot 

(WOT I 
ING F 

Y. furniah and dellYV 10 ntr1g~~1CG . I 
untqJ the laat abp ot ~ ~ns.' . ~~; · · 
b11ing a nltrou Old.de atag•t .: ._, • 

AT.hi t 

~~·!DdaD~ i~= .,:·)_~.,... ~ -. 
bur& hmiela and dellwr &a ce1d .,.:.: 

. ,. 
-r 
s 

Y. fUrni•h ud deliver 181 llioul . . 
plated aht l"llt ... OGllPlet• ~~ :/'~· 
1nlet me outi.t fflmeCIUcma Qiif.' ·"' : - ~ · 

' . ·•· ; .~ _· _. . 

*luipped dt.i. •lectrl• Ma~ .. - '. · ' ·.·f!.: •. ,'. . 
r:,:·~·,c ··-. 1'U•· Dndop ?roduetl• •tboda enc;t •.. · · 

~.t"f'oa d:1!:..1:1":""+· ~, 
. -" '.·. :.1 : .·. ·:~·::·._·. : ' 

m. ~\1UT7• Ol'Utll. eorn-. ~·• . 
prooee•• u apeeltlecl• hanllfii, _ - ·-'''7 

haul. and load oruahed •taDe· i 
f • Fl.rnla end d•ll'l'W &ppl"O&lai:e.17 .. . 

1.200 toaa ot f'abr1oat9d .~~<If·/ . 
the ocaplfte ooolant and oooUng<: }-· 
atorage ~.U.. ad pro••• pSt~ 
tor t.be o•pletei •et. and •'-"•· 

Pl'OOeff. produottcm hudlbac. ,feecl 
purUloatlaa •J'8t.9 ad nl&t.. · · 
lutrummt piping ayet.9 n,~ncs 
tw the pro••• plaat. • 

) 
furn.lab and dell'IW 2781 ; ~ -.• 'te 
12• et .. 1 or aonel boq 'M~riJ' 
oantrol ftlwa • d Ill ta.11• 
•• ... bll .. tor ..i ..... 

Furnleh and d•U..- •• ~:-.•~..-.w 
ocmplate and 20 oqmplete ffte "1 •eal 
repla.,._.t .,an.. ·. i 

A 

~ -i:~ > ?WT1' 
".:! L . ,, . I 

1ee.Tlt 

11? 2IO . • IC 



rvAL vor:IfIEt· 
f'IRACT CCITaACT 
rll~HD UTJMATIW 
)Ulf AUOUI! 
r I!JCLtD- (IOT xicure-
• PE!) 11'0 PEE) 

CONTRACT 
?AY~NTS 
TO OAU 

(NOT IMCwt
INO 1'7.7) 

111.e1a. t &1'1.181 t 

aa.ooo 

111.uo · m.uo -·-

tea.aao 

Fllltl FSK 
PATI&E~TS 
to DA!! 

-

-

-

-
-

-

-

UJ.TC:RlAl.. 
Ft'RNISHED 
Bf GOVF'.Rl
ll~Jlt 
TO DAT8 

-

a.m 
(Credit} 

-

- u 

. -
1.aoa 

(Credit) 

-

I 

TotAL co:;
TUCT 
costs 
TO P4ll 

.&S TtVAt!m 
TOTAL Cill
taACT <.'OS!S 
~£• 
CCMPUTSD 

681.16'1 ' 

111.111 

aoe .... 

1.117 

1".ooo 



GO?itllAC! 80. 
TYPE 

W-TW-~·lS 
- (1) 

... .,ua-..g-za 
(1) 

;1.~t '1F L:ON'IRACff.ll 
iSP'FECTIVE PAtB 
1i&THOJJ Qf LETTI NG 

Sal• ~1Aeer1ng 
Company 
Zl FebMm"Y 1944 
(1) 

'ihit.Mad ht&l 
Produota CmpaD1. 
tno. 
a Februu7 lHt 
(1) 

Gbdhr Ccrperatlaa 
6 Februa17 1"' 
(1) 

CU'l'lar CGl"pcaratl• 
11 Jua"U1U7 19" 
(1) 

XlQ& and Saltla 
14 Janua17 19'6 
(1-a) 

HCMS JFl"ICg OF 
CONflACTill 

aw Yark. 1. T. 

•-14-108 eng-41 Jolla Jfun9a Tnakbrg ld.laut•. 81•· 
(U) c_.,Dl' 

20 .-. 11M 
(3) 

•·1'9108-eng-69 Permaylvania F.n&;~ 
(1) mering Caap&IQ' 

18 Jun• 1941 
(a) 

ii. T. liobwta Con
at~oa. Cmpen.y. 
Ina. 
Z• April lHI 
(8) 

I 
SCOPA OF '&OBI 

f'urnlah IUld dell 1W 261 mtiii 
TJP• A. B• c. D. md S •pitota 
allq auttle•. 14" ••ta of. ·~ 
and 117 gl"t 118. · · ~ 

Fund.•h alld deliftr 180 tla•o:: 
pa tllwra. · 

· Furn1ah and de11Ter ..twta1; 1 
equlpaeat tor t.b• oautruatt"cii 
1 hJ"droe• ~1Dc lllld 
purtttea~•- pJ.aat •nae •P 
bl i*'oduoe 1IOO •taada1'4 eubli 
.n.n or bJ'dropa per hour. 

l 
J'undllla ud dellnr l• 09Dtri 
atr -.p .... ""• toe~ ws.~ 
~1aram6'aotflr•· 

Unload ..... •ta'*. oner. • 
.. u •• 

Truck tnaaportatl• ot pqmpel 
wen Alli•• '11.Haaain to llait ,........ ' 

--· .. ; 

suw17 ~ o.eot ub••toe tor, 
bu1ldlnge. 

.f!. _; 
( '\' ·•. ¥ .· ..... • , ~ -.--~ r f . 

=· "'--0 
J " d • --·· . _. • 1 " : . Ls¥ fJ 

\ 



r. 

,. 

r. 

'• 

•• 

,...- ... : 

SC Ofit OF 7?0R l 

,_ 

f'urnl•h and dell'WW 261 m1ot..s · 
Type A. B• c. ». an• g •peota~ 
alloy .ttl••• 14" ••ttl 0( o~ 
and J1T gr111-. · 

' 
f\tnJ.eh aad deUYW 180 tl&• _plate 
&a• tlltera. · · 

' 
~:. :~~- . . ~- ~: 

' f'urnlah cad c1e11 ..... -"•lal- •• 
equipaellt tor the OOMtractt·on ot 
1 h.Y*oe• mmta~ uad -~ 
puritl•tt• pJaato •..sac .,.;,s_~ < . 
to produ. 1IOO ·~M-rd: ea.bl~_::;~· .. ·,.: 
.ten or .._._ · hour. ~, · .. ..,_ ... gea per :.{ 

'uraiu an.i dellnr 14 ~11&&1 
air omapna..,... t••tur wi~h_ .• ,.~: _. 

1.noNuiq , ..... .a aot••· (''0 

. • 

Unload• _,..• •ta'*- OOYe..-. w,tal 
eoSJa. L-.~~ -- = 

.. : L-·: :·::_~:~. 
1'r'\tck tnmponatl• ot PU!llPI-me · 
=..'!!!:• lileoaaeia t• 11, o; 

Suppl7 ot t'r•• O'S and ql~wa 

. h~ 
{. 

~-. r'. 
Suppq et O'IMDt ube•toll f~ ;oertdn 
bulldlnge. } 

l 
. {'- . ' ··· ··· . 

. • . :~ . . . 

. .· .- ~.. . .... 
. t· 

.· ·. ~ 

OOtOIUL VODil'IBD 
C<lmUCT CIAWRACT 
F.ST.tllAT£0 E5ftUT£D 
.woun MlOOll! 

(HOT !'IDLUD- · (10! IUCLUD-
110 FEB) lllG FEB) 

• sa.116 • 1.1-11.osa 

IOC>.ooo 

NI.SOI 

COITRAC! 
PAl:!hTS 
fO DATB 

(Nor IRCUJD• 
IKG v.g5) 

• z.%66.184 

m.au 

su.1•1 

1'9140 

FWD Ff 
·rA r..:~ 
TO nA1 

.. 

-

-

-
- ' 

-

-

- ' 



rAL VOU.FIBJ> COrrRACT 
~RAC! CONTRACT PAJ!.S:~iTS 

'.MATED EST!llAT£0 'fO DATE 
;sr .WOUIIT 
'.JDLOD- (IJT l~CLVD- (NC1' UiCWD-
,~) ING FEE) ING FZtl) 

l68.316 . t 2.z•a.ou • z .. 266.'IM 

tOO.ooo us.au 

11.210 

nxe;D f'i.U: 
·fA t'l.>'.Klftl 
TO nAfS 

-

-

-

-
-

-

-

-

Y;A!'&RIAL 
PUUISBBfi 
BY GOVL"Rff
}! ;~NT 

TO OA'frl 

-

u.oeo 
(Credi\) 

-

- ' 

-
-

-

-

TOTAL COS
TR.ACt 
COSTS 
TO DATE 

~1.1.nt 

6lt.,Ttl 

11.210 

.. 9,0&li 

ES'J'ITUTEI> 
TOTAL COi
TRACT COSTS 
i\\HU 
C CliPL&t·sn 

111.111 

61'97U . 

10.000 . 



( 

co;JTRACT ll(). 
TYPE 

W-Z!-075-e~-93 
(1) 

w.·.r;; vf ,: ... ~ITRACT!,,,~ 
Eff'SCTT VE DA re: 
':l2THOIJ GF LCTT! NG 

Amerioa.n Rridf;e 
Can~ny 
30 Aprill~ 
(8) 

'!ia..lah-S peooor 
Ccm;a.ey 
15 ~ 1945 
(8) 

!IO.' lE CFF'!~ Of 
co:iTRACTUR 

I 

SCO?"E OF N.,; R! 

Su~pliea ~•livered to Oak Ili4 
o.nd 3la1r8 Tennes•••· 

Furni 1h o•rte.in ty~• of 0·1er: 
door•• 

Chryder Corpo- ilighland Park. f'Urniah •tea.m. water. ol•ctri• 
~t!~\O.lt 1~ Ulch. and inspection ••rYiON. Dib 

~~~~~~'~6)~~~~~~~~~~~-----~c-- ~ 
-~ 

\ _____________________________ ........... ..,..,....-................ - ...... "tKC . ' :-r· 

W-2&-<>21-ent-61 
(7) 

ti-26--021-e!l6-55 
(1) 

Kortund Co:npany, Ina. 
ZO t.otober 194-f 
{1) 

Linde Air ?roduot. 
c~ 
15 Decomber 19" 
(1) 

!!erroo-Z hoer• 
ftouldinb c cmpany 
14 February 1946 
(1) 

Connelly Ir.on Spoap 
and GOftnlQr 
.Com;>an,y 
3 It.arch 1946 
(1) 

IY-26-021-.ng-57 Bart Laboratori•• 
(1) 6 April 1945 

(1) 

Long Island City 
r.. r. 

New Torte, N. T. 

tetro1t, Uich 

Ch.ioa&01 Ill. 

f'urnlah and delinr !'.ortuhd f1 
latore, vibro-iaolatora. 

Furni•b liquid nitror;en •• re< 
tor the operation or 2 Goftrm 
pl.ants operated by the Cont.rec 

~. :• 

Furnish and deli-ver •26 .ooo h 
be.olcing etr11>9. 

Furnish end ~•UTer 682 - 3• ~ 
oe•t iron relief valTe•• 

·~.: '\ 

Bellnill•• N. J. 7.lectrcplate approziiately 80, 
limtr teet ot 3 to 18 inoh n5 
plated ;>1pe. 



! 

SCO?il: OF t"'.C R! 

1· 
Supplie• delivered to Cale nid~ 
nnd 5lair, Tennes• .. • 

_ _.._. ..... _."""...,;-. ; °1 

'- '----'....~ .1.. 
ORIGINAL 

CCJDTR .>iCI 
ESTIUATED 
A!4cmrr 

(NOT I!\CLur
I '{CJ F?.E) 

:-.!O[·IFIED 
c· .. ?7rnACT 
C:~ TIU.A TED 
~GtmT 

(xor rncLu..
IBG FEE) 

C(;·m'RI\CT 
?AY.'E?·:rs 
TO !;AT~ 

(NG'! HiCLUD
I!~G FE:S) 

6,189 

FIXF.1, l 
?AT.ll 
TO !:/ 

...... _,, ,.""'...,:..~ ... ,, .. ~·:,-":.;;;:.·: ....... -..~ ... -:.:-::~~::...·'··-~~-~ · 

_____,.,.~·-· ---_,..,~-·-· "' •'"""'- ·.;,.;-·~---·~--~~":,..;..-~_...__ . ..,....._ .. .,,,, ,,_ __ ,.,.-,-·"··· .. _~, .... ,,, .. ~- ·,......,·· · · '------------- . '{~ 
1 

r. 

f'urnhh and d•liTer Korturid h~ 
later•, v1bro-holaton. . ! 

..•.. 
. 1,·, 

I 
Furnl•h liquid n1 troc;en a• req;J~red 
for t~ op•ration ot 2 Goftrnm'•nt 
pla.c.t• operated by the Ccmtrao 'tar. 

> '/i ' 
l ; 

Furniah and deliver 428,000 be.U' 
b&oking stripe. 

, \ 

/ 
I . f. 

Furnish Dnd ~elinr 682 - s• t~ u• 
I • 

oa•t iron relief valve•• 

I' ~ 
Zlectroplate approzimat.ly 80,t)oo . 
11mer t••t ot 3 to le inch n11~•l-
plated ;>1pe. f 

zoo,ooo 

;( «5ECRET 
\ 

s:s. 640 

5U,760 760 

CBf , .... t ...... ~" s-· ... E .__, ... I ltG:l!s<RO 



CI 
r::r: 

LUI?-
) 

,352 
yn.r) 

>.ooo 

760 

.246 

'JCDIFISD 
C .. IirnACT 
ESTILl.ATEi.i 
AiiCUtZT 

{XOT I!JCLC-v
IBG FEE) 

C( ·~mv.cr FIXE L FF.F. 
?AY.~E~ns ?ALE?·'TS 
!O DAT~ TO rATE 

{ N..;T !SC LUD
! !..O FF;E) 

100,239 $ 62,366 

6.362 
(~r year) 

1.860 

s.1as 

.,. ::-. ··-

3 

:.<AT .EI AI. !OTA.L CON- EilTI'.-LA.!f.D 
Frf6I3IiED TRACT ~OTJ.L coll-
ll '' COV!::!W- COSTS !Rt.Ct cosis 
l.!:.::~iT ro DATE ';f'JiSU 
ro DATE Cvill'Ui:tED 

- 52,366 t 

i.aso z.ooo 

lZ,600 

- -· --. ~ ...... - ..., -. -
-· •··--.··n;~~;~ 

-~----:-,....,..,__,,,, .... ~~~;:._~.·:· ... :-:.- .,,~!,....-'C.~-·J<'~· ... -~.-- -- ·-----c·~·-···;-. ·-·-" .......... ~ .. - .-. . . .. _,,~....,_,..,,,~· D l7b 

8~,840 74,006 
h (6) 

zoo.coo 2a7,68' 418 22s.102 zoo.coo 

636.760 160 760 760 

214,24.1 190.·U.Z - -

463.033 4'1,000 



•-H-011-eg-A 
(7) 

'tt-M-oll-eag-19 
(1) 

a-as-on--c,-eo 
(1) 

• a-oaHat;-el 
(1) 

w-u-411-Qg-M 
(T) 

N.A.~F. OF CCINTRACT<Jl 
SFf\j;CTJ VE r;AfE 
METHOD OF U>tTIXO 

Wiarlqc~. 1Aa. 
14 April 1M6 
(1) 

C--..U• F.acl• 
~· c....,..,7. Im. 
1? .&pril 1MI 
(1) 

CoMuatlOD Engl-
aeerSDc c..-.. 
Im. 
2' AprU 1MI 
(1) 

httalo ,. .. Catpeft7 
"Aprll lMI 
(1) 

>l••tlqbouM li.otri• 
... Mumtaoturbe 
c_,..,,, 
1011171"1 
(1) 

9-ll-Oll-ea&-A FKeral Depoelt 
(16) ~ Ccwpo

n.tl• 
le Septeaber 19'1 
(1) 

BQlE OFnCE or 
cormt.AC!GR 

ltaawaa Clt7. 
r.n ... 

... Tork• LT. 

W.. Yark• 1'. Y • 

... York• 1'. T. 

.... ten_ .. t. 

'S-28-0M-eag-19 lJ.nde Alr P'rocluct8 ._ Toft• •• Y • 
(l) Coapa~ 

1 A11g1at lNl5 
(6) 

l~~ ::;; ••· .. • .i ~ .. . . . '"' ·' ~ ; ~').t"'I; 
.._, - " ..... ~. 2 2 33 4 3 .., 

( 

SCO?r. OF ~vRI 

(kle double tlow tJ1M1 cool~ 
i..... 

•j 
! 

F"\lrn1•h aDd deli ..... t:::J 
pOUDll ,... boar et.ea 
\Ilda. , 

FUl'ld.llb a.ad dellftr twl~ 
ao f'oot 10 per --~ nton• ..... 

:' ~ 
Punaleb and c!ellTW 160 .... 
1'aa8. 

r.ataJa •d d•Uwr t• II 

~· .. -·,.· .· . . 1 

j ., 

F'Ql'ldah Uld dellftl' 660 - : 
..... aotel'• •Dd llO - UC, 
~. . 

Cant.not.or agreea to ••ll ; 
and GoYernmnt ..,.... to p, 
oontraotor produot• L-21 • 



or 
It 

• 

• r. 

• T. 

• T. 

• y. 

SCOP\'! 01 i'f"vRI . 

I 

lln• doubla tl• tne oooiiic-
t...-. I. ,. 

hlrnl.e aDd dellftlr t:Rl•• lc.1'~: :. 
ao t'oot 10 per oat mcak•l al .. 
dn.9. 

:i < 

hl"aleh aDd tellYW 160 ~llaUnc 
.r-. 

Fwalala aad dellwr two u.ooo IYA 
•Jmlwm emdw•l'll• ·;·: 

.; ,: 

r . 

•1•· fwalah and dell...,. 660 - .,. bon9-,_.r Jaoter• &Dd 00 - JIO !Marqpower 
mot.1'9. ' 

• T • Caatnotor agren to aell te ~wet. 
and Ocnwwn acnu to purobu• tr. 
oantraotor pro&aota L-11 and WI-I 

-

OOIGIMAL JfODimD C<Y)TIU 
CONTRACT comACt .::ATJ 
ES'l'li!.A TED ESTIUTRD TO 1 
AMOUft AMOUNT 

(Jut nctuo-- · (Nor IKCLL'D- (50T J 
I!CI PBE1 IlfO FSE) IHG l 

$ 102.390 • .. 104.,,U • l 

111.406 

n.uo n.&IO 

..... N.'IM 

111.na 211.m . 

10t.aa 

aa.600 · .. 



NAL 
TB ACT 
Il!ATED 
U!f 
INCl.U~ 

P'BE) 

w.'°' 

.... 
m.111 

uo 
.,. moatb) 

roe.us 

141.600 

' -. 

JlODIFitiD 
comAC'f 
gsnnTEo 
AJ.KiDH! 

(Nor INCLL1'-
ING FEE) 

ua.406 

N.'IM 

111.171 

160 
(Per .aatb) 

cor.TRACT 
::Atma•TS 
TO frAt& 

(50T INCLUD-
IHG PU) 

.. .• 
au .... 

3 

FlDD FtE liAf'iRIAL TOTAL COS- EST'. 
i-' A YJi,1£ MU >u'l.ltlSttEt: 'l'EACT ti 
TO VA'n 6Y GOVUtN- CQ:l!S Tl 

:~~.t~~lll tG LATE tiil 
tO LATE Cl 

- - • 
-

- - . 

- - ...-
- -

- -

- -

- -. 



CON'rn.A.CT 1'0. 
TTl'E 

ti-28-0~-31 
(13) 

·-~'1-109-eng-N 
(11) 

5-al-109-tmg-U 
(17) 

·--~ (1) 

il-sa-o61-eng-M 
(1) 

if.-U-009-mg-89 
(1) 

w-u-oea-enc-90 
(7) 

NA~~ er tCNTRACTCll 
OFF.cnvr~ P1\ TG 
i!E:THOD OP L,.·.T'f I NO 

.Jtrutben ~ii.•ll• 
Ccirpontlan 
1Ootobw19'1 
(2) 

Tmn•... Vallq 
Authorifo7 
1 llaroh lNI 
(6) 

••••a•~lm 
flmme Corpo-
ntl• 
1 Augut 1841 
(9) 

Ccsmercial Sol'ft'Dta 
Corporatioa 
21 1a.7 lMI. 
(•) 

'-ftlal Sol...U 
C•pcratl«m 
a "'117 19'6 
(t) 

\iannSr.tg. »uwll. 
UMS ...... I•· 
• Ap"ll 19'1 
(8) 

AMJ"toaa Steel !aDd 
C18i1"''W 
I lfa7 lHI 
<•> 

;J<.t'1F. OFFICE OF 
COh-rRACtoR 

nan-•n• Pa. 

lncsTlll._ tean. 

atuMnct•. n. c. 

?r.. fork• 1'. Y • 

.. rort. I. Ye 

lbla,aa. 111o11. 

. Plttebvc. Pa. 
'! 

I 

I 

' 
Perform all •U'Tic" neoe• 
the buldlbg. atonge• pr~ 
paotinc md de11TW7 of O~ 
propwt7. 

Rental et t.boa- •ad ....... 

1-•• ot alU1tbna t0UDU7 : 

Fw'D.18h T&.soo pU.- ot ;! 
1 

' 

Supply ot 190 pro.I et!17l i 

3uppl1•• 

Fund&h ~t1'fe at.el ii 
oenrtii' lnalld!ap. 

) 



OF SCOPS Of ,1Q1al 

: 

P9rt'orm all ••"1c.. neoeaM17 tor 
the bl.ndllng. storage. prffWfttlon. 
paokinc and delt•4117 ot oertala 
property. 

llllll• Rental ot to.boa- and barg9. 

'· c. Leaee ot alQl!lJna. tG1UZ1Ab7 buthU.nc• 

Y • Supply ot 1510 pratlf et!17l •loabol. 

3uppl1•· 

Furn1ai,l protect!~• •tHl roGting ttW 
oertlrt1lba1ldlag9. 

. :. .•·. 

ORIGIIAL 
CO!ITIJ.Cf 
ESfiUTED 
AJlCrOIT 

(NOT IJCWD-

' 
Im FEE2 

1 ... 

10 •llll la 
per da7 

1 
(per J.ar) 

,so.110 

.... 
11 ... 

MODIFIED 
COITRA.C'f 
tsTil!ATED 
Alf OOI! 

(•Qr lKCLUD-

• 
JIG ms~ 

1 ... 

10 aD4I 16 
per dlq 

l 
(per JMr) 

ao.780 

u ... 

TOTALS: 

CCBTRA 
PATM 
TO O 

(mar JJ 
IDG ll 

I 

:~245, 59 



~L 

tACT 
CAT ED 
IT 
rcum
:t-~) 

• ia .,. 

1 .,. ~) 

o.TSo 

s.m 

MODIFIED 
COITRACf 
ESTI?.!ATED 
AHOOJlr 

(lfOf IBC LtJD
I W YES) 

l 
(per,....) 

u ... 

TOTALS: 

cORTR.r-.cr 
PAn,7.NTS 
TO DATE 

(?iar IICLUD
lllG Fn) 

~2·4 5 .• .'19 '3 , 661 

I 

I 

nXEn PCE 
;:·AT'..i~N!S 

TO DATS 

-

-

-

-

-
-

-
~ 
·~ 9 , 039, 913 

/ 

Mk T rm I AL 
f 'UR8IS!f£D 
DY GOVL1Ut
ll£BT 
TO t:A.T! 

-
-

-

-

-
-

·~ 966, 401 . .., 
(Credit) 

v/ 

TOTAL COX
TRI.Cf 
COOTS 
TO t..\TE 

ESTIMATED 
TO'I' AL CC.• 
TRACT COSTS 
WHEI 
CCllPL&TED 

1.ua i 1.000 

•.ua 

··-
zo.1n 11.000 

'}253,672 ~173 ::215' 449 ,699 

I 

v , 



C.~r,;n1n~-·-r~~· "I 'Ai ~·"" u :...., •• . .,,...i::of ... u~ .... Q 

.. "I(-._, -u .... j_ I r · j_!_-J_J 

r:A?l!A TTA.'l DIS TRIO T IIIS TOnY 

BOOP:'. II • G\SEOUS DIFi~IBION (K-25) PRO.t::CT 

VOLUUE 3 • DEi"Jl Grl 

APPENDIX 8 3" 

PWT DnAITINCll 

Jro. T!.tle -
1. Plan or K-15 CUoade Bl:llldlngs ahoring ~t ~ 

Seotiona. Du!ld1nga, am Cella, and ahaw!ng Type ot 
Barrier Imialled 1n -.oh Cell. 

2. Otuall Prooe•• 1"terSa1 Flow D!agrlU!\ lhowing the Path 
of the Prooe•• Stream throughout the b11n cuaade. 



~T :p (-I ···:;··· J~L~' 

NOTE : 
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1-N 

WW 

3 2. 

2 

G@f J twl 8 c;· JTie2 k'R8' 
• . 
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8 8 a 8 88 

H --
88 

I 

I -

28 
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- - - - .. . 
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K-303 

K-304 ----i 
3 2 , I 
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a e -...._ - - - -
88 

,...._ - - I-- r-- ,__ 

• 8 ,__ - -- [] B e 

3A-N ~ 

--
- ..__ -- --
,.__ - - - -
....._ ..__ - - -w 

8 

CONVERTE" 

LOCATION DATA 

300 BUILDING 

-"~N IN 1 N 

N N IN I N 

N I N I N I N 

N I N I NI N 

I I J 
I I I 

.... 

nm.azo 

.. . . . . 
: 

.. . -

6ECf\ET 

:i 
K 
3 

9 0 
3 

f . 

. NM ; 
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I 

·I 
I 

I . I I I I I 
l I I I I 

;J K·J0t·5 ~ 
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MANHATTAN DISTRICT HISTOhY 

BOOK II - GASEOUS Dlt'FUSION ( K-25) i-ROJEC:.1" 

VOLUA!E J - DESIGN 

Af'fEtJDIX "D" 

TABULATIONS 

Title 

Fower Requir•ent• tor t.he K-25 flant as originally!' 
and as tinall.7 designed. 

Tot.al Per•onnel Figures as o! 31 ~arch 1945 tor The 
Kellex Corporation. 

O.dgn and Engineering l-ereonnel o! ICellex Suboontract.or• 
on lt-2.5 Devdopaent Work. 

Design and En&ineering i·eraonnel o! K-25 Contract.or• 
other ~han The Kellex Corporation. 

lellex Engineering Deacriptiona. 



onIGIHAL DESIGU 

Variable Freq~• 

GO Oyole • Oporo.ting 
bo'twoon 45 6 65 
ayoloa 

RUDning Reeerw 

120 C)'Olee • Op
el"S. t!.ng 'bet.on SO : 
& 130 9101.ee 

MO Oyolea • Op
erating bet.Mn 180 
& l40 0101-• 

Rumdne Re•erw 

consiant J'r?S'*!V• 
60 CyoJs • tor Aud• 
Uary purpoaoa rt ,no 

Fror:l Pawar Ilouoe 
(P'ror..1 T. V.A. Syailem) 

. Total 

Rounded Eatir:nte 

193.aao 
193,000 

Dl 

a- 4,600 

1- a,ooo 

·- 4,,000 

1- 1,000 

a- so.ooo 
(11,000) 

18- 141.000 

241,000 

2'11000 

100,000 

8,980 ~ 

Aotur.1 
Installed 

I• 1.aoo 
1- 1,000 

(mt lmU..llod • Seotion 
v GAncMlllod J.hpab JM5) 

77.110 

a- 60,000 
(110,0002 

192~490 14- 138,000 

1931000 ea,ooo 
1101000 

[t'S1000 



Total ~loy&ae 1,649 

27 

roto.1 Poraonml 

1a~t1on by Clt..!ls of \'fork 

New Ynrlc Field Total 

Tedmioe.1 ess 188 823 

Mr1 n! cstre.tlw 84 I 18 

Clerloal 689 IQ 8'12 

lta.1.ntemnoe JM 21 186 -
Ttirlals 1,asa SN J..676 

r-:"""., r ~Tr r r· ~. •,···."' r: ,,.., r 'C'lf 
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Dr:S I Gll Mm ErtGI1JraHING PERSOIT;IBL OF 
mnJEX s OT3C()JiTRACTOR9 act 

Suboontre.otors :ta ture or ~k 

Elliott o~ Seal dowlopmnt 

West~ . Eleotrlc and 
~nufaoturlnc Com:iaey Motor dewlopmni; 

Tr_ent Tuba ltumfaotur~ Compariy Battier tube mob!ne 

U.tal ~ Corporation Welding dewlopimnt 

Sam i'our, Ino • t»tal •tud1ea 

Hanaon, Van Winkle am ~ 
Comp&IJ.1 Plat!.nc •ohinl 

Un!ted States !eating COlllpB.IJy Rubber tests 

Flnstone flpe am Rubber Compuv Rubber dewlopment 

~nore.1 Eleotrio COl!lpl\ey' Yieldtne aJX1 motor developnant 

lntltl"DILtioml lliokel c~ Funlo.oe dewlopment 

!iaJ'Bbaw Chetaloo.1 ~ Cbam•ls dovolopmant 

Bunol-vahl Coq>IU'.\Y VaJw 4es1~ 

Eleotroloy Coz:ipany • Ino. Welding dewlopamt 

Kerby Sa\Ulders • Im. RetrS.gel'i!'. tion 
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.fJECF.t.T 
CQf'i rt S Et!Ti.Oeb'PfD 

Contre.otor 

D3SIG:N A~m fillGINF.l:Jl!H:J PEP.SOmIEL or 
K-25 CO?ITRAC'roP.S O'l'IJ-:.H 

n!AN nn~ l\i!:UEx CO..WOHATlDri . 

Product 

Allli-C~hlara lbn~aturing 

~ 

.Amorioa.n 1Doonotive Coope.cy 

A. o. Smth Ccmpany Coolers 

F.fl tii:a tad 
Poo.k 

Dub b('$) 

Bake 11 te Corpora t1on (_----~---==) 20 

BaJ-t laboratories. Im. rtpe plating 5 

Bee.oh-Russ Compaey Puq>8 . ,25 

Chrysler Corporation DU't"ucern 1:52 

Crane C~ Proooes wqe,lvea 9 

Fisher Gowrnor Co::npo.ny Butterfq -vnl vea 3 

Fe J. St:okee ~ ~ S 

Gllmre.l Eleotrlo C~ Instrumisnta tion S5 

Ol'nero.l EJ.eotrio Compe..'"JY Motor dowlo,,wnt ZS 

Oeneral Eleotr1o Company Conditioning furm.cea 14 

Boney Pr& tt Compa.rv Butterf~ w.1 ves S 

HorrOU-Zb=ars l&>uldinc Cor.ipaey Back 1trip holders 3 

Ho00&1lle-Rerohey Corpom tion Barrier 2M 

J!idwest PS.pine; and Supply Cocpany Pipe t'abriontion 12 

Ne. tiom.l Reaee.roh Corponi. tion SCJ"aper co~ trap 4 

Pao1N.o Pumr•.Ino• Cool.ant pumps 7 

Pa.tter1on Kelley Compa.ey Oold traps 4 



i 

~· r-1 i e1ruJ COS': ii! 8 t. I :At 
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Bstimted 
\ Contnotar Produot Poa.k 

Republlo Flow ~ters Compan;y ttlpt1o 'Vl\lWB a 

Sahook-OU.msr Company Cold traps 1 

,_ylor lnatrument Comr-nies. Im. InstrurmniE.tlon 82 

Valley Iron Worka Purge p'lS!lpO G 

Westinghouse Eleotrlo Corpofttion Dittuaion puq>a 8 

l"lhltah9&4 Uetal Produots. Ino. Purge Ds.ttueers e 

Vlhitlook Mmutaotunng c~ Coolant ooolere 12 

1forihlne;ton Pump am Mt.ohiDtJ7 
Corporation Retl"lgerat!on 11yatem 10 

TOl"k Corporation Retrigeftlt!.on 0 
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III 

IV 
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VI 

VII 

VIII 

IX 
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II 

KEU.EX ~tmINEEii.ING DESCRU1'IONS 

Title 

S.ation 100 - Feed Purification S7•t•a 

Section 600 - Caeoade Surge and Wa•te S7atem 

Section 700 - Power Plant 

Seat.ion 800 - Reciroul&tina Water SJ'llt .. 

• Seot19n 1100 - Air Conditioning S7at• 

Seotion 1200 - Pl.ant Air SJWt• 

Seat.ion 1)00 - C-216 Generation, Coapre11ion, St.orage 

Section 1400 - Conditioning 1->l.ant. 

Section lSOO - Heating Plant 

K-25 Elect.rioal S711t .. 

D5 

; .. 



No. -
1. 

2. 

5. 

6. 

8. 

9, 

10. 

ll. 

12. 

13. 

u. 

J.!ANPATTAN DISTRI CT HISTOfiY 

BOOK II - GASEOUS Dl.ffUSI ON (K-25) PROJ t~ctr 

l.PPEND!X "F.:" 

FHOTOGRJ.?HS 

Tltle 

Tniical. Proce•s Lubricati.ng 011 S71tem 1howing Lubricant 
. Filter 1 "Cooler and Drain Drum. 

T7Pioal Proceae Coolant. Cooler and Coolant Drain Drum. 

Cold Trap ln1tallat.1on in T•pora17 Pu.rge ·and f'rod-..ict, 
Room, !bilding K-303-10, be!ore application of insulation. 

Geer al Vic• o.t a Typical Proc••• Ga1 !Leco·ye17 RoOlll 
•bowing Cold Tl"ap1, Pumps, Process Material Coniainer 
Jaoket•, and Seal .. •· 

Typical Proce1e Building Ventilating Fane and Du.ct•ork. 

T)-pical froc••• .Building Trana!onaer Vault. 

View o! Furnace Room in reed Puritication Building, X-101. 

Vi• ot Surge Pump1 and In1truHntat.ion in Surge and Waste 
Buildin& l-601. 

Bu•ent ot Condit.ionin& Building 1-1401, 1howing Furnace 
Pip1n1, and 1n toreground trom ltttt to rigtit, Elliott 
Condit.ioning Pump, St.ok•D nuorine R4amcnal Pup, and 
We1tinghou1e High VacUW11 FU.mp. 

Circulat.!ni Cooling Water f'Ump• in Pump House(.' Building 
K-706, tor Turbine Condenser1. . 

Air Compre11ora 1n Colllpre11aor Houoe, Building K-1201. 

Aamonia· Compreaaora (cant.er) and Brin• Circulating Pwnpa 
(right ) in Dry Air Plant, Bulldill£ .K-1101. 

TJpical Coal Conveyor in Power Hou1e Area. 

f"UlYerisere and Exhaust.era in Boiler Mouse, Building ~791. 



Bo. Ti~ -
16e 15otior-drlwn Boii.tr Feed Pmp•• am Pul"91'lMl" Coal 

16. 

Boppere ln fmoblm Roan. Building K•TOI. 

f\llthoegenerattln Noe.~,-&;-t1 am 1 tn t'Urb1m Roamt 
1-102. 

17. C&bl.e Rom below leln .Mt.oh House, E•?O&. 

18. vs.- ot the Houkllle•mwaMy Plant, Deoatuzo, Illtno!a. 

19. vsew or the A111a..cha1mera Plant, m:tw.ube. W1.aoonlin. 



El 'l"Jpio&l Pl"C>OUG 1'.l'trloatS.ng 011 S)"ltul 

lhowine Lubrioant Filter, Cooler amt 

Dr&ln D:rm. 
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El T:fp!oal Prooeaa Coolant Cooler and Cooltult 

Drain Drull. 
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El Col.4 Trap Imtl.llats!an in~ Purg9 an4 
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1a pan ot a w.ouua dus11 remw.1 .,..._ 
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E7 Vln at 1urmoe Rooa in Feed Pm•U'iaatiOD Building 

1•101. 
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ES View ~ surge Pim;>• and Inatrumnta. tion 1n SUJ-G9 

and i1Late Duildin(C Jt-601. 
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El ~....nt ~ Cond!tlonlng Dullding 1'.•1401, •boring 

~ Plpbi-;, amt 1n foNg2'0Und from 1-t1s to 

right_ E11!ot$ Conditlonine Puap, Stobe Pluorim 

Rematal ~. AD! WllatinghOUM Rlp VUum Pump11 





&10 Circulating Cool!ng 'itlteP PmJpe !D. ?\q> nouse1 

Bu!ld!Dg K•7'08• for Turblm Cond•n1en. 
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El2 An:MmS.• CCllllpl'HSON (oenter) an4 Brim Oiroulating 

?umpt (ritJlt) 1n Dry Air Plant• Building 

K•llOl. 
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EU 'l':fpSoal Coal Ccawyoit' in Power Itouse -'i.rea• 
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EH Pulwriul"* aDI! Zxfauatiera la lolkr !IaaM• 

Balding E-701. 
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El& r~rtven Boiler FMd Pmp•, am Pulwriael' 
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EU vs.ew or t.he AllS..-cbiLlnere Pla.nt, Hilaube, 

W~oomdn,. Conatruotocl tor the LhnutaotuN 

~ Prooea• Pump•• 
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CO"' .. ~ ~ '.!"" r- i\. "'?', n: h9'ii'D I JI hi 11111 s s II t 

l!ANHA'lTAll nrsTRICT HISMY 

BOOK II - MSnom Dimrn~n (K-25) POO~CT 

VOL~ S •DES IGN 

APPEUDIX •f9 

FIU~ RBFERE?~ES 

1. ~ Contr&ot OEUl:r-'OG bo1-en "tbs ottloe or So1ent1t':lo 
RHeal"Oh f.l'ld 1>n1Jopmmt am !he u. w. r.ello~,g ~. 
llu1hattan Dlatnot CJ&a11tl.ed contract F1le1. · 

a. "' •!be Dltt'\Slon Plant ~ Ftrat Progre•a Report" dated 29 
Ml.rob IMae l&Dhattan Clud..tiod ft.las, File Noe ,A,.625• 

a • .,., i..tter Ccmtra.ot w-~ am ron::al contre.ct 
W-7606-eng-23. llanbattan D!etrlot CJaoss.tie4· Contrt.ot 
PlJ.o. 

li!S.nutes of 1!1111».ry Pollay Conm!ttee, Classit'1ud File•• 
•3or a.neral L. R. Ck-owe• llaah!neton. n. c. 

&i ~· ot tho MHtizie ·or OORD s-1 Faout1w Ccxmd.ttee, 
J4 Jfowmber 19&2. Claaa1tled F1JH1 Hljor CJmeral 

L. Re ~-·• WnahiDgton., De c. 
6 • .,. Reocm•ndatlona ot Reu ... m:Bnt a%3d Re~ CotD!t1JOe• 

a • .1 

' DeoembeP 19'2. CJasatr1ed FS.lea, •jor Qeneral 
L. Re Qriowa. Waah!n~ De c. 

latter dated 14 Deoember J.9rl\2 tram th• J.tmllLttan Diatriot 
~ tb9 u. "• Jrelloec o~. Clau!tled Filea, Major 
CJeneJ"&l L. R• Clft>wa, Tit.ah!ng1xm. De c. 

~\El dated 34 FebPufuoy IM41 tron ~jor bral 
L. R• Growa to 'U10 Under Sooretary of war. and notation 
ot approwl thoNon by tho umer Soo:retlil"Y ot War. 
Claas!tlod Fileo• l.bjor tltmra.1 L. R. Orowo, Waah!ngton. 
D. c. 

9e Br1tiah \$II Reportz. lb.DMtUui Dlatriot Teohnioa.1 Repol"t 
Fil.ea, !flN Series. 

10. / Operational Hoporta, Jeraoy City Pilot Plnnt, Noo. 1 • 10 
dntod 2 ~ 1944 to 1 Dooember 1944. Y.elloz Rotirod 
F!Je1, K-15 DS.'fiaion otf'iae, cabinet J-13• 
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'l 

' 

Title 

11. ~ "Gas Di.t'!usion Pl.ant Sit.e ~Selection." New York Area Clasai!ied 
tiles, Fil• No. NI 600.03. 

12. l.et.ter dated 25 March 1943, trom Mr. f . c. Keith to Lt.. Col. 
J. C. Stower., "l'o•er Supply and Requirement.a - K-25 Project." 
New York Area Classified flles, file No. NY 675 (Power Plant. ) . 

l.J. ~ "Minutes ot Meeting", b7 Mr. A. L. Baker (Kellex Corporation) 
dated l8 Augaat 1943• New York Area Claseitied files, 
file No. NY 'J37 (bl.lex). . 

14. Report. on Subject• DJ.scuaaed Iii.th British Repre1entBtiY•a, dated 
16-29 September 1941,. b7 JCarl Cohen. Manhattan District. Tech

- nical Report Files, i"ile lo. A-12ll • 

15. 

16. "' 

17. 

18 • ./ 

19. 

20. "' 

.Minutes ot M"ting held at The Kellex Corporation'• Ot'tices, 17 
Sept•ber 194l~ · Manhattan Dist.rict. Technical iteport. F1lea, 
File No. M-167. . 

Code Lett.er t.o Contract No. W-740S-eng-2J dated 14 Dec.aber 1942. 
New York AJ'9a Top Secret Fil••• 

".LU.nut.•• ot Conterenoe on r roject. Status", d&t.ed 11 Auguet. 1943, 
by )fr. A. L. Baker. New York Area Cluai!iad t'iles, File No~ 
NY 337 (Kellex) • 

Contract "-7418-eng-5 with the Tennessee Valley Authority tor 
the deaign and .conatruction ot a 1).8 KV t.ranemiasion line 
trom sub-at.at.ion at Clinton Labora~ries t.o K-25 aub-at.ation; 

:: alao . 

Contract. W-7418-eq-6 tor tho daaign and-conatru.ct.ion ot a 161 
KV t.rcnamiaaion line trom Kl.sa ·aub-at.ation; also .. 

Contract R-7418-eng-163 lor ihe design and aonetl'QctioD o! a 
1S4 KY t.ranud.aaion line tro11 .l'ort. !.oudon Daa to K-25 aub
atat.ion. Manhattan District Cl&asitiad Contract File•. 

141.nut.ea ot Meetin& held 16 Januaz, 1944 at Decatur, Illinois, 
torwarded b7 C&pt.ain J. H. Brannan. MaQhatt.an District 
Claaisi!ied 1''1les, 1'ile No. M'3J7 (General), Case No. JSOl. 

Subcontract S-12128 under OSRD . Contract OEK•r-412 with 
Columbia Un1Ter1Sit.7 (Sae Appendix A - Volume 2) . l . 

Letter trom Col. K. D. Nichols to The Kellex Corporation. 
Manhattan District. ClaH1lied r'ilas, MD 400.41, Case 
No. 17245. 



COf dil !,, Zf f fl P..t:/f' P> 

"\ Noe Title -
11. ./ latter tzecm Lt. Col • .r. c. Stown to ~ Kellu Oorporv.tion 

!'W York ~ OlaaaltiecS Pile•• Fi~ Boe NY '<><>•41. 

12 . .... I.etber r.om Col. it. n. Nlobols to The &tlla Corporation. 
llt.nba'1an Dlltr!ot Clu1Stled Pl1-a, File Boe ll> 6009'1• 
CUe No. !048' A• 

u. ~ ... 
Ccmtlu't W-TtOS..ngwle .frilim the operation or th• gu 4tt• 

tu.ion plaDt1 alao prcwid.ee tor omillultant IVT1oN &ZJd 
....-.rob and dnelopment wark pvtalnbtg to ... lgn. 
eagbHPtng. oaaatr..idon aDl opeftti.on (See Vol. 6). 

u. ,..,... Latter S~pi.m.nt ilo C~tnot W..T~ dated 11 111.roh 
1916. llanbatt&n Dlltrlot CJualt'S.4 Caatl'aot ru.a. . 

,/ , .. 
25. ~r Coatl'aot ._,,~o -.w 1' Sept.Mr llM• 

with Jktlcmal a...rah Corpaatt.cm. tend.mW o Dee..,.• , 
19H• llanhattan DS.Wlot C1u1ttted Cmtrut Pl1-e ,,....-

18. J.rit9r taw 18 llU'oh lMB, tram Lt. coi. ws.11s- to 
Lt. 001. SticMene JlllW York ...,_ CJ.ualtled rt.1H. Cu• 
Roe MM. 

I 

.. 27 • ./ Uemora.'14m .6t.W 15 danw.r,y 19U trca ~~ Babp w P• c • 
leltJi. Subjeoti. tnapeotton Mp or • Jft.Dbattan 
ns.nrtot ci...uw ru.a. ru. Ho. un 111. 

aa . .. ~ dated April 1NS tJIC llljor a.mral Le R. <Imel to 
A. t. ·B&Jmr. Subjeeta. Loaat1cm ~au Dlttwllon Projeot. 
Madaiitan Dl.Rr!ot Clu•lfte4 Pllee, rile 11o. JID eoo.aa. 

19. " ltln1*1 ot Dtetlng held I .... lM8 betwND the Dlatrlot, 
r.u., am C&rbl4•• lift' York Area CJualtie4 P11N• 
PU• Jfo• N! 117. 

O@f ~ 1 J!l lff. r (/-. r:; .. ' : .. 
'..:. -~~ ... ____ , J .. ,_. - : •. 



MAillATTAN DISTRICT HISTCRY 

BOOK II • OASEOtE DIFFUSIOI (K-25) PROJECT 

VOLtDE I • DESICll . 

APPEND XX "<I' 

DOC'WEN!ARY EIIIIBITS 

Bo. ft.tJ. -
1. r lai:baW oo•t &Ii taJatn tNn. reoor4 ot mgnt&tiom 

tor Ccmtfaot ...,.~ with h u. •• lllUogg . 
c~ am !be reu. eo.,cn.ttcm. 
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ES'l'IMl'mD COST AB SBcmt' IN RF..CORD OF 11EOOTIA1'IO!E 

CONTRAC!W.~ 

E8t!naW eoet - Jmoluitt.ng contro.ew•a Pl-4 PM1 

i.tertal tua.en, '181 

J'Wldit an! 1'aNhouH l 1ae&.HO 

C..truoision Bqulpamt J..189,881 

1&bor (rteJd) ao.1CJ1,111 

~matt.on and Pu'blio Llablllir lmuruoe 
OD J'teld laber 6.121,IOO 

,,..... r.w~ .. uo,aoo 
Prooe•• ~ su.ooo 
llloha:aloal ~ •••• ooo 
n.14 ••nlllon I, m.ooo 
ProoUIWllt H0,000 

Bclll9 Otttoe 1.818,000 

C1 .--ttan aat Pdtlio J4ab1llt7 1119~ 
(All otti.• 1aw> 811.aaa 

kbol'a~~llWk IM,!80 

Total • - • - • - • - - - ... - - • - • - · - - - - - •• - - llM,180.888 
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C8i-!f'lteCrlTh"~U1"! 

Term - .,/ 

DurirQD -

MANHATTA?l DISTHICT HISTORY 

OOOK II - GASECUS DIFt1JSION (K-25) PROJECT 

VOLUME 3 - DE:.ClION 

APPDJDIX. "H" 

Gl.OSSARY 

petin1 t.ion 

trade name tor a high silicon (about 14.5 per oent.) iron 
allo7 resistant t.o moat acids other than h7dro
tluor1c. 

~ . ~ 
.Florit.e - .· trade naae tor a hard, granular des'fie; t.ing agent and 

adsorbent. made troa bawdt.• aluminua ore b7 •peaial 
process•• ot activuti on and aecbanical adaptation. 

Ra1ch1g ringa - gas absorption tower packing ~•ed t.o obtain both 
high unrutrioted •olua• !or now ot tlu1d1,-and 
high surface area per unit bed 10luae. 

Zeokarb - a •111thet.ic aarbonaoeoua seollt.e tomed b7 the aultonat.ion 
ot powdered coal, and oa;Jabl• o! re&eneration with 

·either aalt. or acid. It can t.heretore produce a 
90£tened water cont&ining either 8odiua or tQ-droc•n 
iona (or a mixture ot the two) in place ot the 
original aaloi~ and aagileaiwn ion•; conaequent.l)", 
acid1t7 of the effluent .. 7 be adjuet.ed to the 
deaired .T&lue. 

. -. ·-- "ii 

l' . •-: 1; 

~J. .. _;\ .... ~ ... ' . . : ; J. 
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IM.tllATTAN DISTTIICT nm'l'atY 

BOOK JI • cr'8f!!OW DIFFlDIO?J (K-85) PROJECT 

VOLU!IE I • DBS 1(11 

APPBll>XK •t" 

!!t. ftt~ 

I. ll9lr Tork ~ 8afMV c.d.tton Bulln!m 

•• Seom'lir Pd)U.i:IOlll 
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SECURITr Pt18LICATIOW 

Prot.ots.w Seo\rii\f Duwal dated l V.lJr\.llry lMS. 

Seom'! tq and IDi»lllgome Lhn\&l daiJld Deoembor 19'3. 

?ntelllgenoe BulJat!n "°• ' a&t.d 21 Ootiober lMIS. 

:rnt.1Ugeno9 Bulletin Noe S dated 17 !lo,..._. 19ta. 

lntltWgeaae Bulletin Boe 8 da'W 29 ?lo_.,.• 19'3. 

Int.lllgeme Bullat:ln •• 't1atl9c1 18 Jtm 196'. 

n 



. . · . ,,.. i 

·- . · ...... · ···' -~1-

111.'llAftAlf DIS TRIO! HIS TCm' 

BOOK ?I • <MSEOW DD'FUSIOlf (K-16) l'R0.7BCT 

YOLUJE I • DES IGK 

AP?Ell>Il •I' 

M PEBSOJtSL 

lloe fttJ.I 

l. l9y PeNonneJ.. lilw' York AfM.· 

•• Bly ~i. ......... 

•· m., ,. ....... ,._ Deoaw .u.a. 
.. - ~i. 1>9troit ...... 

'• ., Pwlloat'el. 9111 X.11• OnJoa'atl-. . . 

1. ..., PeNOl&rl91 ot Prt.nelpal r.u. 8~ -
Dealgsa an! 1ng1.,,..r1ng Dewlopwlt. 

7. ley Penoanel et P..S. ~ ~pd in W8 
Dulp am ~ o.wiop.nt. 
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CT7l--······liif r .. r I I 
- ... l •._,/. \ .. .LJ .... 

a-...~ cga 1. c. - otn.~ee, K-25 Projltot f'l'oc 'I 
4".__ I & 17 .t&Dt&!'? 1H5. Dew York Area Engtmor, troD 
7 .bnt:ary 1943 to 18 Febrlary 19GS. 8~ an:l ooordimted 
c!eaS.ca. engtmennc, e.zw1 pl"OOUNliMl\ actl'f!.tua. lklntaimd 
lla!aon 'bct-.n the DS.W!ot am ooat:re.otaN tor purpoeea or 
oonaultaUon, C'ddame• pl"Oduot1on oontrol al1d exp9dits.ng pro-i
O'UIWilatt ~ equliD'Dt. 

~~ fid: • bNut1w otf'1oer haa 87 ~ 1913 to 19 

~be11ij:•i;g"• c. • Deputv Area Engl.Dier tnm e Jaulot1 19M to 
!H • liW York ._. Engtmw trom 1 1'iu'oll 19'8 to as 
J.ugmt 1916. . 

Cbr!a::::t v.~a. • S1'>91"t'SM4 lpeoS&l oontraota. On 4uty ln 
Y. 1iii baa IO Auauat 19" to 20 Aupt 1M6• 

c.-~ ·-1-•1 .Ad$GI' aDS ·~ oontraota • ~ ilo a.. York Area 1 lo'9d:»er 1916. 
. . 

!!'et ~.P: J. J. • ~1adv!aortram1 JmJe 19'S to 11-.u-ah 194-6. 

Yol'Plar(;~r De..!!!,• Mm'niatierod ap90Sal prloo adjustamt ocmw.oto, 
iCIAr, OOOii!lzats.on ot pl'Oducstson or •uah oaa.tnota. Baport.d 

to the Dew Tork AN& 10 A\lgWlt 19U• 

n.obd~1Mi ''3 - A8 t.ohnlaal ad.UW from 1 Pebruary 19" to 
I r , ~ l"Oaauab and. dewlopntnt omia'6.ate 
and ooordlmted •peolal oheml-.18 19qut..Nliitntll. 

oa~~t..1n u. r, • s~ apeolal produots.on oaabNota, 
Uiii rmui.. and np41tlng pro4mtd.aa. a.port9ct 'to 

the tin York .V.. IS 1ta1' 196&. 

~}: t • Spt01&l oantr&otll alX1 sped!tl~ flrolr116 BU IG ~ J.MO. 

~ .. C!f'*! B, U. • Bllpartld to the 119t71'oPk '*"- an IS .Ju)¥ 
DD. 

t•icmz• Ca~ln J, 1J.t - Speotal ocmt:nc't:B am aped!t!ng. Reporbld 
.. -oilk Ara 8 lfaroh 196&. 

91a.tS.:rtJ"taln P•J;.c; n.pone4 to tM New York Asw. on 16 Doom•I_. 
• L eon · ta &nd PrOounJmnt orrs.oer. prepared, 4t.atr!but.d, 

N...s..-4, am ~ed all oontrrurtual Snatrummta, am attendod 

.n 

B.EC~l~ l 

/ 



e.11 oonterenoes on oontroot mgotlatlom. Aut."ioriaed NPft• 
••ntat1w or th• Contl'noidng otttoer. R9vtewed purchue orde1'a 
on CPFF oontraoilora tor ooroplSanoo with prooureJOOnt regulatlona, 
and approved ew. Iaauad pret.nnoe rating oert!ttoat.a u 
requhod. C•rtltled ~lla and N!.mbul"Hmnt ~hen ror all 
fJew York A1"'9& oonw..otDn• 

Rosonblum, camsa Cbl.PJoa •On loan to h hlla COl'porat!oa from l2 
Jimary 6 to l &Oember 194t. Ree.ded Kellex COl'pOratlon 
Dani.er. feating seaidon and Barri.er Produotlon Seo1:1on •uooe•alw~. 
1"oha!aal advisor to t.he Area Baglmv. 

Alp!~ let I.At. H•&L • Aaal8tant ~~ ott1oer h'f1m 16 Ootober 19" 
21 Iuguat • · 

Uo~·-~lln. 2n:1 Lt. w. E .... u Seourtty Ottloer, twaaJ.ated am •ntoroed 
aiOUPltii polliGS and aade 100UJ'ii:3' bnNtl:_?llidoaa. Reported to 
Ninr York.,._ ao lily 11N4. 

Stebblnl1i!4£t• E • Ia1 alarge ot CJasa!tled Plleo seoticm. Reportect 
\0 .Cl* on 18 November 19H. 

~lttJ::mR• N. • Cbl•t admhdatrattw a1aS.atant to 1lbe Al'M EDgiDMP · 
I JUD. lM3 t.o 28 Jut¥ lHS. 

i..sm, Aarm .• Reaponelblo tor pkn re-d9W am aoted as camral 
engLilMi'lng &d.S.0. to the Aroa Bngt.nnr. Jolmd the Aft&· atatt 

· on 1 i •upt lMSe · · 

,!O~e .r. t.· •Read of tho A.u4U1 Brano?t alnoe 16 AppS.1 1963• 

Sai1atff, U1ae Frv.noo• • Conf'ldent!Al Seoretnr.y and Adm'ntatrat!w 
a&nfi tiO i& XNa EnglDMr al.Doe 18 .llmary 1961, t.wd1ate)¥ 

arter tho cn-..tton ot the Un Tork u.. 

s~ n. A. • n~ ot the Adm!n1etl'r4t!w Branoh. Jo!..n64 tt. Area 
wt an IG April 19'Se 



/ 

\ 

Clre~Lt. Col. R. c. •Project Englnler fJllOC1 U February J.ga to J.5 
19ii. ln olarge ot oonatruotion or Allla-cba1-1'8 ~ 

manutaoturlng plant. 

JbC~ J.Ujor J. ~ .Jr. - Area ~ &ma e Augult 19" to .14 
&ri9i5.liiFnlatlnd all Dtetrt.ot oontraoto ln tho areai · 

reapon1lble tor work pl'OG1'9e• and apedlt1ng1 aet ...... pollolee1 
oooJ'dla'8d -.ol'k be ... n Contft.atara am the Arehi~ngtrwer. 

An4-o::c.rptaln Ion De • Pl"Operty ottloer. Aaalatec! with ProduotiOl'l 
ii reapozwrt;l8 tor aurplua •i:lerlal8e reool'da and 41apoeal. 

l!llaukH AN& BngS ... r t'l'Om J.5 liowmber 1M8 to ao Jul¥ 1M6. 

Fu~, Cai!taln John R1!&Jr. • Aaalatant ANa Engiw. Serwc! u 
ryp S"LPhlo &nai-.ge Ottioer, am ualat.cl wl th prodmt!on 

oontrol. ln obarge ot oonatruat1cm and orlttot.1 •tltrlala 
ooldrol and expeditS.Dg. 

Hl111.taln R. C• • .._ !ngtwr ,.,._ 15 ~ 19'S iac> 6 Aupat 19Me 
Ld ail bLtnot pl'OC!.uatlon oontru.ata la th9 Arw.• 

rt.taprald, Edmund A. - Bad or Aooounta am Audit Seotion. 

~on,~,,.,,• S.om-ltu Ag9nt. 

Sohulta, Elanora He • C'hlef ~ Mm1atatrat1w S.otS.on. 

Steck, Uuel E •• Chl9t ot Prope..tu Seotion. 
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Pipp~Jk • Prinolpal U.tntatr.tlw Aaebtant fl'OQ 9 ~ 
liPoh J.9K. 

'MJJheli;,K• • U11Diat9 Ell(;SmeP (Cl~l) troa G DeaA:tior 19'8 t-c> 
iiUl-ry lMis. 
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\ 
Brewater_, o. c. • Dewlo?t19nt ~r, I>u::q:> ~nt. Supervised 
• t!lG(l;Vl;IOf4!Bnt am produot!.on al' the speo!al pmoge auoad9 

ptmpa. 

Baachowf n. P. - Job EnginNr. Dasigmr ~ dif'tUNra, apeoi&l 
l'l &N &m oold tre.p8. 

Cun!.tte, J. J. • D1.reoim" ~ Pl"OOW'QmlUt. Beapons!ble tor Kellu 
pl"OOUJ'91l9nt_ ozped1 ting and lmpeot1oa. 

~ D. L •Job Er:Jgl.nDGJ'• Ulob&n1oa1 ~r for Caolit1on!ng 
tsepu: &.at. 

p.n, R. w. • D11'1alon Eng1nNP, l>eff1cn S.Ot1on. Reapooo1ble tor 
iti"\iOtUra1 deal9J. or s ln pJ&nt. 

DeameJ!:c;R• \.: Eng:i.Dr_.~ ~1 work oa b&rrlev pertoruanoe. 
- -&d bnioal work ~r bo.1-rbr t.aid.Qg. 

c~~Da. _ .. _ D!_~~~~~~t.iTIDJ-
--- -- DOG 
~ P. F •• ~. ~ts.on or buio sp901.tioaUon ~ ·b (~' 

•f WB &n:1 piping liaterialae ~ ) 

E>:aoz:Jaan• t.1- • Oomultant Cberdat. Cft'td.oa11'>· roT1ewed ... 
lli &ll pbues of tho Nle&roh am dnie~t work • 

aidod ln ~or epeo1t1oattono am prooed~• to!" wge 
aOfl.19 mnutao~ or speo!al •t.rial8 aZJd ooatimal~ iml*'i»4 
and oomt.in.l~)S-1¥ critlo1M4 obcdoal up4t0ta ~ auah 11anu-
~units~ or ttie Jarge ditt'm!on plant. . 

Eahe1:f: 0. s. • ~' CJ-ntne am ConM.tSon1nc ~t. 
l'J\ &id layout of 9qu1paant 1n tbe ooa:Utlontnc am-~ 

buildtnp. . 

E.m, .a. 11. - lob ~. s~ deslt,i ~ wntilatln.z S'Yflteml• 

~ta c. ""• • Prooea• ~. Omeral au~ tao bead ~ 
proocltl• 4epartamlt, 

,."'i:J a. - Job BngiDNr. s~l"ViMd dll•ign or •U• Jabora~•• 
Other a-S.lkry bu1 ldlnp. · 

nnla - EngS.nMr. In charge o£ Barrier Aooeptanoe QroupJ 
apeolt'toatlona. l'Mpam!ble Cor aooept:anoe am 

ltch94ullng ~ barrier. 

CONRDEf~TfAf:,.ftD cr,r:per 
t I I • .-L...l 
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Re~ H. A. •Field D1Tiaion EnglnMJo, Comitioninc; Building. 
uperv£8«f Oonatruotion ~ opel"'1tion ot CoM!tS.oning Building. 

f!eynol&l1 T. G. • Job EnginMr. S~ed desioJ. ~ ooncU t1oned arr pliilt for m.1n prooen. 

Roee1 n. A. • Aasu~ D1de1cm Engi.DllKIJ', CJ.eenSng. and Comitioning 
" ~t. .Aaa1sW ln dewlop!nc or speob.1 w.outm p~e tor 

prooeu ••nioe am ·~ or ~ te•ting o!' ~ 
equipment. . 

Rosent;Dr• R. • Cbead.at 1D ah&rgo or ep901al oh«?d.oe.ls. Devia~ 
pooa:on .+noda a.nd oOQp!led apeoitioe.tions tor all apoo1&1 

oh-.!.oa.la deveJ.oP9d tor the largo plant. Alao oe.rrled out a 
-.rleiu or ohem10&1 tnw•t!.gationil inolootng ih• bulk~ the 
work on wlw ue.t.. 

noe.~ Dr. c. -~ Cbemlrl.
0 

nnt.ed ~ ot ..... ttating 
er q1Alltq am or{JlniHd produotlon oontrol Jabor&tory. Also 

oonaulted on own.11 be.rT1er dewloi-nt pZoOgiiam. 

. Ruaae 11, H. V • • Peraomwl J.11.na.ger. 

Sob~ nr. s;Jtai Chemlat. In otiaz.ge or Jeraey ctty I&borab7• 
tUlllid • G:Mrdoals •tabilitq am ran teat tloor. ·· 

Sheldon, E. k ~ Be&d ~ Impeotion ~ A&dn1Jstra.t1~ heo.d. 
o?' ·all lla lnlpfftion personnel at ~on' planta• 

lp!ma, P. Et • Ch1et Ezped.itier. 

Sto'14a!'d.1l!• B ••. ~-~ . - ... ITID 
( . f~D .. / ~ -piiroauotion 1111Jtbod8. --

stem, G. D. • RMd ot Aooot.mting Dep&Maant. In oh&r~ ~ tho 
aoooun~ Mats.cm. 

Suzd!?!«+ c. • Aaaiatant MT1t1icm F.ncS.mer, ~1.ttOtrloal Departzmnt. 
""'lli!i etiidi.a of powr requinmenta am dhtribution. 

~ n. R. •Field. Di'd•lcm ~r. Rnponsible ~or mso.~oo.1 
tm&ll&t:ton. . 

Samo~ t~. B. • R88S~t EngtnHr. In obarge Gr Kellax operat1ona 
i lllii:IObalaoro (Hawley Plant), and later Field Reaident 
Eng1.mere 



\ 
~ o.. I. s. • Dewloiumt EngSDMI"• Dewloped prooeaa p~ 

i8aiii1 rm studies on ttn'Jamantal P1llt' 4ee!gm. 

~ti w. j:.; Dowlop»Dt Ent,~. IToan• ~t. lh lopmmt of 0014 trape am NkW prooeu equit>-
lllnt. 

~!a r. D. • D1..S.lon Eaglmer• EIM11rlml Departmnt. Coor4l• 
m&d i.'iid "'pcma1b1e tor all •IHtrloal power 41.atrlbutlon ~ 
--~tton prob1-8. 

van B~. • .uat.atant to the Proj8ot uamgar. t4a!Hn toe
~ am eePft09 aot!-dt!Ma Aa•btaed ill teolm!-.1 
penoamlp~ 

Van~ I-~ ...... ProoMe ~. Coor4lnator tor 
probJw. P" .... ~ 

llatil!91 J. •AUS.taut Dilwnar ot ·Pl'Oo,,.1mnt. In ebarge ot 
pm=aiUt.ac~t. . 

Weberg~•= DHlp bglDMP• . ChW r4 Dulgn Seoid.OD and 

llhMJ8r1 n, Ba• Dnl91opll8Dt Eaglw• BNpon8lble ~- lmtrulwnt 
appil•U'.Om· 

'fi!!'!!V. "• w. • 4'lob ~. Jn albarge or a.tl!u)' prooeae aye-.. 
-

Zeg!N1 J. A. • flattto Uuager. RNpom!bla tor all penonml an4 
eq1ilpm1Dt ~'1cm pl'Ob1911m. 

C· a . i ·r: :? JTL \b'ft8 
... 

I -



F:E.'X' PSRSOIDIBL OF PRIJ«:n>AL !ELI.EX SUBCONTRACTORS 
O!l DESIGN AUD ENGINEERING DEVELOPlBNT 

ELLIOTT COMP ANY' 

Ia.pp, Re He • s ... 1 EnginHr. SpHia.1 --.1 •W41H am dewlopmnt. 

Stio.tari H. z. • Engi.nffr. ~omuct.d ~ •tud1•• on.- tlow 
pwipa. . 

hdth, 1.. B. - Chl.r E~. CoOJ'dim.W &wlopmmt a.m engt • 
.,.z:ing ot •pedal .... la and panping equlpmnt. 

rDmS TOJIE TIRE AN'O RUBBER COMP A!i'C 

t.i~ tt; a. 
CEBERAL BIECfRIC COUPilY 

Cl"Gm8&c!• w. • Com\IO'btd. "H&l"Ch on reootwey or UZ'&J11.un bazatluorU. 
9Pftt oa1"bon trap nta14UN~ 

Flllpii: a. r. • Speo~l •tmi .. on a.1oli:ili oe.rbom.t. alurrl.M tor 
p~. . 

!fanbaw, WilU-. J. • Pre•14eat. OoordlmW ct.w~t am 
apeolHOitlon 'ct niobl oarbcmat. alurrS.•• ~or plating. 

"'1red1na'1 a. Me • ConduoW. ren&roh on the preparation a.m piooperti•• or oklii CIU"bonate. 

DBl&IU 

Shadduck. Dr. n. A. - · c ......, » AP 

COf'JRB c.:.~ i 113\L'RQ 



/ 

Meber, c. L. • He&d. ot Worh l&bore.tory. SuperdHd. t.ating and 
speoffioa tlon.s or ntab 1 prodmt.. . 

cany, J. w. • EngiDMl"e Supeni.8~ 8pe0lfioations tor all niobl 
prOduots. 

Floohl@'• 0. • . Welding SP901aU.t. Dewloped wld~ teahniqU9• 
prooeduroes med by l&ZlT equipmnt -.nutaotUl'Wn. 

·rune:.]• u. • Pknt likm.cer.· a~ •ltS.ng .am tondng pro-
. u:re• at. Huatingfxm. Weit VlrgS.n!ae . 

M9rle&1 P. D. • hohnioal Dinot>or. Coord~W teohnioe.14ewlop
-nt ~ niobl powder tor burler am l'lieDl prod.mt. med 1n 
equipment U...J.opmct. . 

. SAM TOUR, DC. 

Dt.~ott, Charl.M - En~. ·r.11tormitc! blrrier •tmiM and teats. 

!om-, Sam• !eohn1oa1 J>ireotozo. Coordi.m.W. . •tl.11~1 •tu:!lff 
&ii! 4ewlopm1nt ~ wlding appqiatua. . 

Ham, w. • JleobenSoal EDginMr. lupeniHd 4e•S.gn aDd englraMring. 

WESTINa10t13E EI2CTRIC A1ID sw-roFACTtJRDlG COJ!PANT 

(s.e Appendix n.) 

\.. . .., ,.--.. ' . spz 
-. .... _._. __ · . . ,· _.-_: l 



XEY" PE~ONJlEL OF PRD£ CO?rmACTORS Ell~CKlJ IN l-15 
DESIGN AND ENGIREt:RillG DEVELO?UENT 

Aw_ry:o:!i - J.il.nn,,.,.. Blower and CoopNSIO!' Depe.rtznent. Ovel"'-&11 
lmtor ct d.e"9 lopawnt and pl"Oduo~on of' pJ"ooesa P~• 

Codrlnf!t;' c. F. • Aa•19tant Muacer. ·81.owtr and Camprelaor ~ 
~ L•18ted ln ooordtmtin,; Hawl9y Plant Work. 

~De• S.1 Speot&liat Eng!mer. Supen!.Md aeal produotlon &00 
sting at the Burley Plant and. P'LIB? installation at the Jt-25 

plant •it. • 

.. gleio& PoNtlt - Chi.et Meohanlo&l Eng:! nMI'• ReapoDl!bJ. tor mcbau1eal 
. lgn and i»•t!ng. 

Reub&mr1 Ee 1'. • Chiet ~1neere BurleY Plant. Su.perdae4 deal~ 
' &D! LW!Oimt durS..ng period or producstS.on am '9•ting• 

Iba•• M. c. - Chief' EnginNr. Blow9r am CGZlpN•ltOr Depe.rtant. 
Bq>eniHd euJ¥ atagn Or c!e1lgn and d.ewlopzuant on blowen. 

AMERICAN LOCOl.fOTIVE COM?A!Y, A.WO PRODtx:TS DIVISION 

Ettlngton. u. • Chie£ EnglmeJ'. Coordhat.d cSes1gJ. engS.neering on 
;p;osa:t dm and tanks. . 

. Oa.ntYOoz:t, J. K. • Bnglmer. SupeJ"'daed eng!.nMring and t.etd.zlg. 

A. o. sin:m CORPORATION 

-um_,, Ee H. • Job ~r. Coordbated ct.sign and -.mzf'l>.oture 
' ""'il •!*'kl oooJ.ers. ... 

Sold&ir, c. - Aa•laiant Chi•t BnglnMr. S~ed cl.alp ·~· 

&pl.er, •· - Dealgm and Metallurgloal atm!ea. 
!iii&, c. . 
-·=-=...-c !~!!It. 

B.UELITE COR?OBATION 

riw..ter ~ De'llelo~nt ~r....., · 

DILl'l'ID -------·----······ ... . . 
-~---- ---~ 

' -, -;-! , --._. ··-

C 8 f IE' Qr-PJ1'111t51Sfftrf) .._._ 

mr.atlD 



,lflnibL. Kt • Otnlnl Bupe:rintement. · Headed up a joint r.u.
lde orpnl1&tloc on all phup ot buTler produotlon pu-

tioularq thoae aoti'Vitlea oarrl.ed on at Homa111e..fierlhty plant. 

~T ~nATORIES, IW. 

B&rt1 s. 0. • Tice P"aldnti. CooNtraW dowlopmnt ot prooe•• and 
pWWWtian ot tntama12¥ plated 1tee1 ptpe. 

~· Ir. • ~· S~ teohniquae and '8atbg. 

BEACH-ROOS COUPAH! 

llaah1 s. J. • Vloe Psiiu!dent. J>INoW dew~nt all! tHting ~ 
1peo!ii w.ouum P\ll.IP• 

CBRfSUR CORPORA'l'IOB 

BM1-, A. a. - Dtreotar. or a...rah. u.a4ect Jabora'°J"Y WOl"k Sa "™ am dewJ.opamt. 

foot. D. P: • Clarp ot ctMS.gn group. 

Bart'!m!rln«. J. L • ualatant OpeN.tlng *-Pl'• Supel"'flMc! prod.uot!on 
oOOP!&t.ct ·~ . 

!!9-~~ • Ohle.t Chnd.•1 EngSaMr. -pcma't'ble .tor oondltlon!ng 
~·• teete. · . 

Bes.aaa c. • !>alpd. platt.ng f:ao1Uttea and wort.ct out WObn!qun 
piiooed.... . . 

~A• • Chlet EDglmer. Supert:l.Md ~tlon ot all llhop 
iDa .. iaS.Ja baa bulo llillla dea!gn. 

. '9-1-l• A. - CbaPp ot llNhard.•1 f91t1Dg 1a-..11o17. 

Welle, Hes.• Operating Mua~r. COPNliaWd *lBD am l&lmtaoturt.ng. 
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