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This volume is the third im a series of »six which contain a shord
dooumented history of the Electromagmetis Projeet of the Namhattam Distrist.
The subject materisl in this velume is eomprised of discussioms covering
the design, engineering and prosurement of equipment for the BIWQ-
astie Plaate The period covered 1s the tims between Jume 1943 and 1 Jan-
uary 1947 during which time the majar pars of the work ca the plant was
started and carried te a sweeessful somelusion.

The text Inf this volume is supplemented Ly sppended charts, dosw~
seats, illustrations and a glossary of technicsl terme. Par informatiom

oongerning other phases of the Froject the readsyr is referred te the
sppropriste volumes whieh are titled as followss
| Volme 1 = Genersl Features Co
Volume 2 - Reweareh - R 3
Yolume 4 = Siliver Program
VYolume 5 -~ Construstion
Cen AN |

Yolume 6 ~ Operatiom : ’ |
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Geners}. = The purpose of the design of the Elsotromsgmatie
Prejoos was e ooavers the dasie theeries and research findings of an
electromagnetis separation method inte am industrial plant te provide
U-258 for atomie energy for nu/ihry use. The elsctivamagnetie separea~

tion nethod was one whish st oue time was ocasidered infeasiblq beeause

of seemingly imsurmountable diffisulties, dub fram discussioms of Dy,
B O, Lawrence of the &imiitf of c-xumu with Dr. Vamngvay Bush
of OSKD, im early 1941, work was enumd se nmnhlly ag te ouls
ninate in domito plans for plant seale operatiom. Ocnnquutxy.
authorisations for the Mamhattan prejest givea by the President o 17
June 1942, under authority conferred om him by the War Powers Aet, ine

- gluded plans for the design of & 100 grams per day oh‘tt-gntu

separation plant,

| ?. Contrasts. = The Stone and Webster Engineering Corporss
‘tiﬂis having beea assosisted with early phases of the urenius preojest,
was seleoted as Arshitest-Enginser-Camatrustion-anager of the DSE
project. A letter of intent for Ummtraet No. Wu740l-eng=18 was sudbse=~
quently given %o them cu 39 June 1942.The EKlsetrausgnetis Plant was
alletted $38,000,000 w\3he Setal 68,000,000 allosated to the DI
Prejeet. Bvutucny this cmtragt was unl-m five times umtil

- by 8 Nareh 1948, the cost of Stone ud Wobster’s work was estimated an

$409,731, 000 and & fee 8‘“.030,030 had been set. Leter, two other
omtrasts were also awarded to Stone and Webater, affeeting omly
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installations within Y-12 or the mm-qm'u Plant. The first of
these, Contraes No, W=l4s108-eng=49, for service and maintenanse of a
major natwre, was given om 3 Fedrusry 1945, IS was estimated that work
under this ocntrast weuld smount to $8,000,000 per year and the scantract-
op's feo was set ot $15,000 per nanth, The n;enl additimsl oomtraes,
ccntmt No. '-14-10--900. was negotiated 2 April 1948, for the
«-mu- of a fourth Beta prosess duilding, ntiuhd te ocat
$18,000,000 exolusive of the oontrastor's fee of $228,000, -

b PMlang 8ite. - The Nleotremaguetis Plaat is 1oeated i
the Bear Creek Valley in the southeastern portiem of the Olintem
hgino'or Works. This pars of the 59,000 acre reservatios was selested
because of the protesting hills, readily availadle pewer swpply, M
ascessibility te sentral facilitiess |
2. Desepipties of the Kleetramapnetis Pleat, - The Klestramsgetis
Plant cameists of nine main prosess duildings, five Alpin or first stage
‘and four Beta or seecnd stage aad over 300 additicnal permsnent bLuilde
ings providing greater or lesser ausl lisry funstions. These lis ’dcng
the floer of Ahe narrow Bear Cresk Valley protested cm the north and
south by hills snd extend over am ares spproximately ai niles laag by
l/i miles wide. .

.. M. = The ebleride salts of wrmimm were early
resognised ag the most desirable treck feed material. Urmmium
tetrachloride was selested as the most feasidle. The materisl re-
oeived at the plant fram the ore refineriss was mﬂu triexide.
Omoqu-nfly. a chemiocal oomversicm step had to be designed and installed
before any material could he used in the separatiom prosess. Twe -ctheu.‘_




the vapor phase and the liquid phase, for the conversioa wers used,

Both utilisef oarbon tetrachloride as the ohlorinating agent. A

vaocuut sublimation refining step was introduced to produce a highly
refined uranium tetrachloride charge material for the Alpha stage.

A relatively minor fraction of the material fed to the track is ao=
tually lonised and effectively utilised im separation, This unused

Alpha &toru; must be collected, repurified, reconverted te urhnium
tetrachlorides The first step to do this is oalled primary recovery.
Here, the equipmeut after completing a run in the tracks is washed and -
soraped to collees the wmsed materials collected on the wmalls and

parts during the run. The wush water collected, called }'gnnk", is trens~
forred to the l\lphl ohemistry bullding where 1% is chemically processed
in the "bulk recovery" departments The processing consists essentially
of puxsdnuon steps, conversion te uwranium trioxide and this o '
uranium tetrachloride for further use.as s track feed material. The |
notual physical separation of uranium isotopes takes place in the units
known as bins or tanks. The dins are contained in a magned whiok was
origimally oval and because of this shape became known as "racetracks®
cpr"’r more oommenly "tracks®. The tracks im turn are housed within process
buildings, the min structures within the area. In each binm, the feed
ut.orhl is tirlt-npox‘\ﬁ“ by haating, The hot vapor is. ioniszed by
,juin; through an eleotrio are, The oloud of charged ltoﬂ,. ot hx‘u,

1s then aocqlontqd to form a high velocity stream or besm by the action
of & high voltage -1om}?/m¢ T™he beam of lons, in passing through

the field of & powerful magnet, is bept into & semi oirole; the lighter

ions are deflected in thou" path more than the heavy ones, thus effecting

Sy







source are mounted in eleotrio heating coils. Upom heating, the uranium
tetrachloride is wvaporised and passes through a valve and manifold system
to twe "lonizatica chambers®, esoh of which contains an eleotrie sre whioh

forms uranium ions in the vapor olouds As ions are foried by the electris

are in each chamber they are accelerated by the electrical field %o exe
trml‘y ’high‘wlooiuu. Under effeet of the magmetie field, the iom

beans assume semi-eiroular paths, each having s radius of a.tumix 4 km.

AS the opposite end of' the door from the soure¢ are losated the "receivers®,
e arranged as to separately colleet the U~235 and segregate it from the
unwanted U«238, ﬁo whole door with sourdce, reseiver and linu", copper
duck for housing the ion beam, is referred h a8 the "D" unit, cmh

" for the bins m losated amy from the traek im separate tw-otory control
bayss The contrel of each din is acoomplished dy individual cwol |
panelse Behind each panel is & oudiocle containing rectifiers whioh suw
ply the high voltage direot ourrent required in accelerating the ions,
"The origizal plans for Yel2 inoluded five rzeetrucks te be housed in
three bulldings. 3y the time the third-building, te house ouly one track,
was under construction, & number of developments te hpion n}m- traok
operations had been devised. Sinee Building 5201-3 was partially conms
structed and proour-wg bad beem initiated, 1% was impossidle to ime’

stall all the hlpromnta desired, As a resuls, Track 8, Building 92013,
1s & oross between the original Alpha tracks and Alpha II which insluded
the lates¥ improvements,’ After Ye12 Extension was suthorised in September
1943 nnd 1% was deoided to add four Alpha tracks to Y«12, 1% becams

possidble to plan for the design-of these tracks om the basie of develop~
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Prom the standpoin$ of produstion, the mosd importand of these changes

wore that the sourcss would have four ionisation chambers instead of
twe and would operate at a high voltage whereas the original sources R
operated at grand potentisle These ohanges had alse-beem incorporated

in Alpha I-}. |
. be Beta Stage, « The funobions of Beta chemistry inelude \

pruo;nm of Alpha produets material for Beta foed material, r;oava

and processing of unseparated Beta feed material, and the yrosessing of '

Beta product matérial for shipment to lLos Alames. The material collected

in Alpha receivers has to be chemically purified and converted to s sulbe

able feed for the Beta separation stagss Nuoh greater caution is required

to prevent losses of the Alpha Produet than was necessary with the lsss

valuable Alpha feeds The uranium, enriched in U235, taken from the ree

eeivers, is purified in a series of ohoniul steps and converted te

uranium tetrashloride for fsed teo the Beta trackss The unseparated

‘material from the Beta separation prosess which collects in the separatiom

equipment is removed by washing, sorubbing, and rinsinge An initial

ohsmical processing step ia made within the respective process buildings

to remove the majority of the uranium and to shortenm the resycle time,

The material removed is then ready for drying and conversioa to uranim

tot:nehlorido. The rwhnn‘ material is further processed to insure

maximm extraetion of uranmiums All the urantua obtained is converted

to ‘tho tetrachloride for 'ro:qu as feed material in the Beta trackse

Beta receivers containing the highly enriched material from the Beta

separation 't? are handled with the utmost oares The material oontained
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within them ls processed in small bateh equipmend on a laboratory scale.

Purifioation processes are performed similar to those do'n'. previcusly,
but muoh greater emphasis is placed upon preventing lossess The purie
fied uranius is them convertad %o uranium tetrafluoride (UP,) for shipw
ment to Los Alamoss As mentloned previously, the physiocal separstion of
U~235 from U-338 1s performed in two steps, The second stage, "Seta®,
prooess buildings are somewhat similar to Alpha in appearunce and funoes
tlon, Pouwr process dulldings are provided (9204el, 92042, 9204-3, and
9204~4)s. Emoh building houses two racetraclss with 3¢ bins per tracks
A1} dinsg 'u in Alpha II, face the outside of the track. The Deta units

are distinguished from Alpha by being smaller in size and having additiona}

features that sthess againsy loeses or ceuntamination of the feed material,
The principle is, of course, the sane as thad for the Alphs proocesss As
there are only 9 nain process duildings, the other (over 200) bHuildings
"houn many additional suxiliary facilitiess Ineluded ia these are twe
Souor' houses, caoling towers, chemical processing buildings and laboraw
tories, pump houses, proosss development facilities, service 'faouiun,
shops,. warehouses, and offioe.

S+ Design Programs = In June 1943, the—Distrieot—-wms—given a Presis
- dentis} Direotive, whi '”";dh}guthouud the design of a plank te produec 100
_grems per day of U«»238, While comsideradle work had deen done onm an
elestromagnetio lopu-ation method, & tremendous azount of detail remained
to be worked outs The District, tnorﬁ"fm-'ﬁ,:"“ ""“o’ﬁ%‘a 1mmediately
inte an extensive design program which was ocoordinated dy Stons & Webster,

based on the developments and basie h:tomtion revealed ad UCRL. The




unit and a single receiver unit operating in & vacuum in a magnetie
fields 7Teo produce 100 grams per day, it was estimated thas 2000

single soures units would be required, lLater, UCas developed a twe
Source unit se tha$ by December 1942, when the magne$ design was re-
leased, the Alpha I acoepted design provided for 48 bins per truok,

each bix having twe double sourss units. Procuremsnt and construetioa
proceeded on this dasis, A total of § Alpha buildings and § t;'nh

was duido'd upon, Buildings 9201-1 and 9201-8 would each have hl
tracks of 96 dins each, while the §th traok would be in Mldiu 9201-3
and have one track and 98 dins, Barly in 1943, 1% was deeided te inw
stall a second or Bets stages Use was made of a fully enclosed ree
oovery liner and & source and receiver subdoor assembly, Irouble was
experienced ab firs$ from the source unit but & werkadle design waa
completed by the end of April 1944s An expansiom of the Klsetromagnetis
Plank vas authorised ca 11 Septesber 1943, The extension covered design
'and oonstrustiow of four Alpha trasks end twe Beta tracks along with the
necessary auxiliaries for an estimated cost of nﬁ,o’oo.ooo. The new
Alphs buildings (92014 and 9203~5) were designed to house twe straight
line 96 gap magnets emche A four "hot" source unid and inoreased vasuum
capasities were slse inoorporated .:‘ &he design. A second Beta building
(Building 9204-3) was £ follow the design of the first Bets building,
In May 1544, a third Beta building was suthorised and was redesigned
from Beta Buildings 1 and 3 and to follow latest developments, Im
October 1944, & liner service for Alpha IX was begun, This was neecsssary
in order to uwse enrioched feed materidl. Original requirements for

Y=12 operations insluded Alpha and Beta chemical process buildings.
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Alpha Chemios} Building (Bldge 9202) was designed to include Vapor Phase
and Liquid Phase methods of uranium tetrachloride preparation, vaeuum
sublimated facilities, dry room and ocharge bottle iudin; facilities, and
& bulk treatment department for the resovery of reeysle material from the

\\

Alpha process buildings. The Beta chemioal building (Bldg, 9203) in~
cluded faocilities for receiving and reeovering mterial from Alpha
produst receivers, ocarbon burning furnsees for resovery of material ime
pregnated in carbom pakts, proeessing equipment for Beta recyele materisl,
chloride conversion equipment to prepare Beta track feed mterial, and
final produoct preparationm equipment, In addition, miscellansous equipe
ment was installed in Beta recovery wash areas te insure maximm re=
mmuyotmmudnﬁmﬁdlﬁulﬂuﬂdmnqwnumlqmwumh,Aﬂhrﬂn
decision to expand Ye12 facilities and Y=12 Rxtension had been asutherised,
additional Alpha and Beta chemieal facilitles were authorised. For
Alpha expansioa & m extension de Bldg, 5208 b designed and provided
\;uitioml Bulk Treatment capseity, along with equipment teo salvage
material from effluents and selutions used during the process. A new
Beta chemietry bullding (Bldge 9206) was authoriséd which weuld take
over all Beta chemistry funstions while the origima] Beta chemistry
building was oconverted g an analytical and assay laboratory. In May
1944, when it was deolded o utilise exriched feeds from the Diffusiom
Plants, it became necessary te rebuild completely Alpha ohemistry
facilitiess The new facilities were grouped together and decams knowa
as the 9207 groups They were designed to perform the same funetions
with the new feed material as Duilding 9202 has performed t& feeds of
normal materials They, however, were necessarily designed to more -
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equipment and suppliess Purchase Wﬂ and subsontrasts were made in
the nams of 3tone and Webster Engingering corpwat;ou while contrusts
were Stone and Webster managed bu$ in the name of the U,3. Government,
Nethods of proourement were standard methods modified te need Mar Departe

\

montd roguhuou. Over half of the personnel employed in prosurement
were sssigned to inspection and expedising throughoud the country. The
oost of the equipment for the Y13 plant amounted to $138,930,123,50
izicluding the cost of ?hhriuﬁng silver for magnet oou,,» This, hows
ever, did not inolude the cost of the silver, nuro were .only, 3 large
eleoctrical suppliers in the country considered suitadle to manufacture

the type of equipment needed by the Electromagnetis Projeots An efford
was made to divide the total requiremsnts among the thres and still
have the parts that were divided as olosely related ss possidls. For

" this reason General Eleotris Company was giveam a mmber of contraste
for regulators, rectifiers, cubloles, substations, ete,, comprising
fho maJority of equipment needed for power supply. Over $40,000,000 oo
ws allobted to them for § contractss As Genersl Elestrie Company was |
awarded contracts for power MIy equipment, Allis-Chalmers Manufaoture

ing Company was awarded the comtracts for the mmufacture of the magned

emitation coils, A total of 6 contrasts was awarded to them for abeus
$8,500,000¢ The third electrical manufacturer, Westinghouse Eleotrie

 and lanufesturing Company, was awarded the contracts for mamifacturing

the process bine and aui;d equipments A total of 8 contrasts was dd-}

lotbted to them for aboud $34,000,000¢ The prosurement of vacuus Talves

soon beocams a major ﬂ:n in the proou;'mnt program of the B;ootrmmth

1
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Projecte The Chapman Valve anufacturing Company was awarded four conw
trasts for valves at a total cost of §$5,000,000 With a fow exsepbions,
the procurement of ochemical equipmenxt was largely N prob].; of finding,

a4men .
a e a limited number of suppliers, one who was willing to take the

oomparatively large orders offered and ons who would agree to supply
the iteme within the bine requesteds Partioular emphasis was placed
by the expediving dcpcrtnont upoa supplying the unufuturor tl;l
materials he needed and every effort was made to help the ‘luppligr neet
his commitments, The magnitude of the tube ﬁupply prodblem wpe o(rly- |
cnphiuiud. The ooﬁntry'l yearly produstion of soms tyju was nod
onou;’h'to keep & monthfs replacements on hand for the Mestromagnetis | 4
.Projoot. As & result, new plants imd to be buils and a contrel of the

supply oarefully kepts Genersl Rleetrie Company furnished moas of the

tubes bub orders were later placed with Machlett, Amperex, and Federal

Radios The immensity of the veouum system roquiro_d by the Y~12 pland

‘resulted in the necessity of desiga and mamufacture of diffusion pumpe

that were twice the capacity of anybkdmg previously manufuctured, Por

this work Wuﬁuhéun Bleotrio and Manufacturing Company was selected,

te manufasture the puxps Ifrom hlim submitted by Stone uul Webster,

Dh'tuhtion Products, Ino., was later awmarded orders for other difw

fusion pumps of their awa design. Many miles of cable snd copper wire

were used in the cmﬁmﬁiu of Yel2, Of these the process cable for

high ioltagc electrical conductors presented a speocial problem, sinse

there were ne previous installations of cable operating oontinucusly a$ |

36-60 KXV deos to groundes Specificatidns were released and bids were

inviteds Orders were finally placed with Kerite Wire and Cable Company



and General Cable Companys Decauss of unique equipment 'rcquire_d for
this project, it was nscessary to use certain materials not comonly
found to auch & large extent in plank usage. Inolided in these were
silver, graphite, zircom and liquid nitrogens

So Organizeation ard Persomsle - The organisation of the Eleotrow

magnetioc: Project for purposes of design wes largely dependent upon olose
loopo;lﬂon of a nmbn of groups. Under the Y=1l3 Uni§ Chief, ktm and
Febeter was direstly responsible for the desiga of the Electromegnetis
Projecte. They were assisted by or received the basis of design from
UCRL,. TBO, and various manufasturerse. The ocombined efforts of all were
transplanted by Stons and febater to a worimble desiga from which a
produstion unil® was obtaineds.




MANHATTAN DISTRICT HISTORY

BOOX V « ELECTROMAGNETIC PROJECT
VOLUME § « DESION
SECTION 1 - OEMERAL

lele Purpese. « The theery of isetops ssparstisn by the Eleetre~
nagne tic*precess had been tested and preven by the ploneer research
werkers. The purpese of the design phage of the Electremsgnetie Project
was % dovelop the recearsh data inte the design fer a pinnt which would
perform large seale separatien of uranium 235 frem the other isotopes of
urenimm, '

1«2, Sesps. = The soepe of the work deserided in this velune eem-
siste of the design of m elestremagnetis plant (sede name Y=12) at the
Clinten Enginesr Works. This incluled precuring md develeping tw
laderatery equipment of an -ﬂ-hﬂ experinemt {ate & vast indusirial
plant, The amcunt of ssmmercially availadle eguipmens thad mu_ be
odapted %o these lpoﬁlh“ ‘Sasks was smll, mntﬁﬁulﬁ dosipn
of mueh of the equipnemt frem serateh, In order % mest the mallitary
poquirement of sposd, the developuemt, dosign, and mmufseture of all
Shis now equipnint ad % Yo carried ea ssnourrently with laberatery ree
soayesh, Binee the full sesle plant had %0 b Wils witheut the eustemary
internediate step of eonstrusting & pilet plans, duildings were designed
%0 house equipment defore the designm of the equipment iVself had been |
determined, and the arrengonsnt of the equipment was detemsined Yefere
the relasionshipy and sise of the varieus wnite had been werked sutb,

16}
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Cousequently, numercus ehanges in design wre found to be neesssary
during ematrustion, The quatities of mteriel required for the
equipping and eontiseed eperution of the plant made 1% nessssary fer

the suppliers ¢o eenstrust additional ssmufesturing faeilities snd these
 fasilities had %o be comploted in the minimm tine so that there weald
e 5o doley 1a the ssustrustien or speratiem of the Elestremsgnetis
Plaat itself,

1e3. Authorimbion,
8 All sstion in conneotion with the institution and

prosocution of Whis preject ws taken under authority granted bW Cemgress ,

fn 4he Asts which are deseribed in anether besk (Beek I); the funds wsed
 were 1ihewiee apprepriated by he Aste there deserived. o

% Unier the mutherity vested in him by thess Aete, the
Preeident issusd erders and autherimiieus whish are deserided in the
seme ek (Beok 1), | N

_ e« Najer General L.L, Greves directed or suthorised the
gonoyal pelicics and directives wier t-»or he Manhettan u»-l.pno earried
out We work, Th Sl Comittse of %o OSID and e Nilitary Peltey
Comnitioe regiotered thoir genoral spprevel of the besie dosisiens fa-
velved, as recoried tn the ninutes 6f nostings or fa ether dovwmnts fa
e projest riles. (Appendix DI; See alse Sestiem 6, Orgenisstion and
Persommel, ) .

lelia Barly Ristery of tho Preject, « As & yesult of eenversatioms

betwoen Dr. E. O, lawrenee of the University eof Califernis end by,
~ Vanoevsr Bush of whe Office of Selentific Meseareh and Develepment (OSKD)
in the Spring of 19L1, experimental work at the University ef Califernis,

1.2
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on the ..!z.-ar_ of the urenium 235 iseteps frem the umnium 238

isetepe Wy the ouo_oogoe. precess, was directed toward the design

of & proesss which would mbke pessible the large senle separation of

t%he isetepes. This early werk and the ssiuo‘-so% the researsh phases
of the prejests are deserived in Volume 2, In Jume of 19L2, eceerdination
of te -qiw probtlem of developing atenis energy ?a.lc.pf-.w purpeees

| I.-»-.&stz.!.o!t&&f-&fiioal. wlled the

DIN Projest tor il e Senhattan Distriet of Whe Corps of Ragineers

_ ~ was erganised te aduinister the werk for the Oeversment snd & vigersus

progren ws immediately faftisted % develep all premising methedss The
slestrenagnotic nothed was eno of the mest promising, md, esmsequently,
received sarly and fateusive attentien. Py mideummer of 1912, work had
pregressed te the point vhere it was evident hat the eleetremagnetis
precsss was practicadle and the desige of e piles pleant was started,
Although plans fer the pilet plant were appreved n ’og of 19l8,

14 Yoome !:lo...lo tine wuld 5ot pormit the construstion and epere~

| tlem of sweh mn fatermediate plant, The Govermment, esucurring with the

recommendaticns ¢f Dy, Lawrence and Mis assesiates, made the ecouragesus
dosision %0 abenden the pilet plant, which wms o have been semstrueted
&% We Vaiversily of California, and %o direst al) efforts tomrd he
oingle purpese of deeigning and o.!-w!#l 6 large ssale pland E.
Plasing 14 in oporation within the hertest pessitle vine (Ses App. B1)
1«5, Selootien of Arehite ineey, « S0ene and Wedetor Engineer-

ing Corperation wmap ssloowd ss Arehi Wwet-Enginser<Censtrue tisn<dlanager
of the DiM Prejest because of its previeus asseciatien with the early
phages of the wramius prejees, Prier w ovo fermation of the Nanhadtten
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Distries, .A—-es...i.. had taken place betwesn snssutives of the Stene

and Webeter Nuginsering Corperation sné representatives of the 031D in
somneetiin with the develepusnt of the "eentrifuge” precesse (Ses App,
2), and Stene and Wedeter had beecme gemerally infermed en the problems
in eommestion with part of the werk as them eeneeived, In additien %
the femiliarity with the pregrem, S%ene and Webeter was eonsidered the
ot qualiried emeng e large engimeering and eonstrustism seneerns ia
the oocatry, and alse s considered he euly semtwaeter, with suffieisnt
faellitics and staff, available 4 mset the requiremsnts of the Frejest

A-‘h“o-&vc
1bs Eu‘!,“ﬂo'g..'&nt"‘ .

Gosign of the elestremaguetie plent (YT-12), the Steme and Webeter
sentrestual respmeibiliy included eenstrustion and extended semeuind
iats the researsh and plant epeyutien phases of the work, desoridved in
%he oVher velumss, This velwme esataiss a reasemsbly eemplote diseussiem
of the everall eentrast r;»-uls.

>f Lovter of Intent, = Diseussiens held in Jume 19l2, eover-
iag the exohange of informtien and fermation of plans for the wranium
projest, eulninated en 2 Jme 19L2, whem @ letter of intens for Contraet
B=7l01<ong~13 was issued 4o Stene and Webster sutherising them to preceed
fansdintely with the docign and ecmetrustion of plants for the develepamé
- of avenie emergy (See App. B11),

% Origimal Bstimates, = A% later meetings for diseussing
the terzs of & formal eentracy, it was pointed eut that the estimated
000t of am oloetromagnetie plant which would preduse 100 grams per day
of U«2)5 would be between 12 and 17 millien dellars. This figure, howsver,

91
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414 not imolude pewsr or wmter supply, sdministrative dulldings, shange
heusss, guard heusss, reilreads, sewsr gystems, ote, Cemsequently, 1%
was agreed 40 allow §35,000,000 for the 100 grem elestromagnetie plant,
which amount was o bo Sakem frem the $66,000,000 allosated to the DS
Prejoet (See App. 312),

. Seepe of Original Centyact. = On 13 Ootober 19L2, the
Stene mmd Webster Enginsering Cerperatien‘'s formal Contvast No, W70l
ong-13 ws emscuted, effestive as of B9 June 1542, Under the terms of
this eesteplus-aclinsd-roo sontract, Stene and Webeter was to %
Arehi oo t=Eng inser-Construstion<lanager and agent for N‘Mmt -
all matters ssneerning the so-snlled DSM Projects, The centrest eovered
& bredd seepe of work vhish imelwded pmun-un‘ of vuw wanium ore fer
Pleant eperation, the dosign and comstrustion of mmufacturing plants ad
varieus lecations, all howsing develepmends, water and sower eystems, and
other fasilitios required in commtetion therewith, The esmtrues 08t wp
the budget of $66,000,000, imeluding $35,000,000 fer the ChotMC
proesss. The ewmitractor's fee wnder this emntrass for the above work
ws $900,000,. |

4o Supplemsntal Agreemsnt No. 1. - During the early part of

1943, he seope of the Stens and Webetey csntract was redused by dsleting
responsibilivy feor presurement ¢f umniun, for design snd esmstrustien of
the plutenium marufaeturing plans, end for desiga of heusing et Osk Ridge,
The reduced soepe wae offected in erder that Steme and Webster night expend
full effers towerd the rapid eempletien of the Y12 plans, shich was ex-
panded 0 almost doudle the original mumder of mamufasturing units, in-
esluding facilitiss fer a second stage precesse, Supplemental Agreement Ne,

345
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1 dated 15 June 1913, ineluded the sbeve shanges and alge inereased
the eatimated oest of the Elsetromagnetic Prejeet ¢ $150, 852,500 and .
reset the fee at $1,600,000 {Seeippe—iih |

¢+ Swpplommtal Agreemm® Neo, 8. - During the -..I-.s. of

1943, m extension %0 the Y-12 plant was authorised. Supplemsns Ne, 8,
offostive 9 Oetober 19L3, provided for sm exteusion % the maia plend

ple %o manufesturing mite origimlly een~
Waplated, In sdditien, Supplement Ne. 8 permitesd the AKN, under eor-
tain emdisions, % placs wnit prise or esst-plus-a-Cined fee eontracts,
a8 woll a8 lump um eentrsts. The revised sonstruetism €08t Was ine

‘aluded a8 §390,000,000 and the feo wes 8ot at $2,980,026 (3es Apps N13,
Bll, 315, and B16), ) | |

fo 8 8 No, 3.  Supplement Ne, 3 ws made
effective as of 27 Jume 19LlL, and gave susherity n_o.. She ARY under eertain
Sorns and oconditions Vo diopese of esrtnin Severnmmi-owned preperty,

g Supplemsmtnl Agreement We, lis « Supplement Ne. L waa made
_effestive as of £ Pebrmry 19U5, and previded fer shanges in the seope
of the work, which included She sddities of new facilities and the oen-
versiea of enisting faeilitien as & result of mew engincering develeymenta.
™ supplomens ealle for the inswnllation and revisien of precesses 4o
provide insreased efriciency of epesution and the perfermmnes of yesesred,
atudies, developmut, and design sequired by the Centracting Offieer.
The supplememt slse requires the ARN %0 sonvert fasilities already in
operation, % design and eonstruet additisnal facilitvies % previde fer
imprevensute, end ¢ esuvert a cheaicsl pilet plant at CEV % a vi..,of
iea plans, UVerk sutlined in this supplement wes ¢o0 be generally cempleted
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by 51 Mareh 19S5, A now eost estirate was ineluded, which placed the
008t of the work at $1,09,751,100 and ses the fee at §3,020,028 (See

"Po Bh) °

hs Supplenemtal Agreement No, 5. « This supplemenial agrees

momt datad 7 August 19LS, provided that the eentracting effieer vould,

after & yoar of satisfactery performasos under the ecentract, sutherise
poyment of the portimm ef the fee Mtained in an smeunt not o exeeed
50% (8ee App. 75,
1-7. Service Ceutrast ¥ 108eenzelg,
| 6s Seleetim of Contraster. « It was underetosd and agreed
in Supplemsutal Agvesmsust Ne, L of Stene and Webster Centract Fo, Vo

. TiPlesng=13 Uné ne additicoal work would Yo sutherised wnder this eeme

treet eudsequent 0 15 Pedbruary 1945, mad that me werk weuld te pmml
by the ARM after 31 Nareh 19.5, exeeps for supervision mmd aduninistration
of enisting subemtmets; protwetion of government preperiy; and iuihh;
oad sduninistretive work nocossary %o slose out the centrast and coxplotw
the records. TMerefere, & new Contrast, Wellicl08.emg<l9, was entered intwe
m & Febreary 1945, te previde for further developmsnts in proesss deteil
as woll as eenversiom and major repairs of existing faellities, Ueeme
and Wedster wae familisr with the design, engineering, act sonstruotien
of the prejest as alweady built and logleally was seleeted for this mew
work (3ee App, 26), '

| N im of Contraote = The soope of the work under &u
008 S=plust=fined-feo esntrach 'ymuu thas the ASY would, as direeted
by the Ceutrmeting Offieer, furaish eemsultans servisea; organise and
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maiatais & csnsultent's staff; furaish laber, materials, equipment,
servisss, ote., to exptnd, medify, or repair existing faeilities; emd
Porforn sueh oVhor oemstretien services nessssary % acemplish the
sdoptiom of sew developments at the Y12 Projest, IS was eotimated Wt
e oest of sueh work wuld deo $6,000,000 por yoar, exsliusive 8f the fee,
which was established st $15,000 por meuth, based en the abeve sstimated
samual eset. The bem of the comtract was frem & February 19L5 W 2
August 19U5, end esuld b omtinued for an additienal six menths peried,
Aa of 1 July 19I5, e miotnﬂuﬁcﬂu‘uﬁrﬁu esmtrast ms
911,387,600 (See Apps ¥7)c The grand Sotal as of terminatien date, 30
Soptoaber 19U, wae 028,514, L5249k,
3-8, Semtrach Bo, Wollm108-sng-£0. |
o, Selestien of e = 8000 Centwaet Bo, Wellim108-

ong-lp speeifically oliminated the sonstrustien of any single item eosting
more ilu $6,000,000 (see Appe B7), 4% was nesessary % Begetiate & now
omivest for & now presess Nuilding 40 hendle the estimated imerecse ia
food mierial frem k-85, DNocause ¢f Steme and Wedeter's immedicste on-
perience md porssamel, organised and tusd to £1% e Job, and ly
7easen of the knowe offisiomey of Ahs sentraeter’s pash perfermmes, 1%
" appeared logieal that Steme and Webster weuld pevferam Whe work %0 he best
iateress of the Sovervmsat, Dwrefere, Sentrast N, WellelOB«ongeb0 was
megetinted with them. Steme and Webeter Mad previeusly eestrusted o
building substmtially She same as the o0 0 W unltuoﬂ under this
ovatrast (oo App, 18 and D),

' % Seope of Comtrast, = The seepe of Centruet No, WollmlOBe
eug=60, dated 8 April 1915, previded Mat Ahe AR gheuld vemder al)
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arshitest-engineering and ether serviess inoidental ¢o design, ine
speotion, supervisiom, and constructiom of a sesond stage (Petea)
process building. This work wes te duplicats, substantially, Beta
Precess Building ¥e. 920L.3 (lfc Appe D2) emd 1%e acoessery equipmens,
Sogether with the neeessary emnsstions ts existing usilities, It wae
estinated that this work would be cempleted and ready fer utilisation
by %o Geverament by 1 Desember 19L5, at a cest of $18,000,000 exe
olusive of thw AXN fes, A finedefee in the smount ef }as,ooo, besed
on the abeve estimated eost (Ses Appe P7) compensated the sentraster
for it werk wnder this centract,

19, Selestien of Plant Site.

6. Nequirememte. - The seloetien of & sultadle 81t wpem
whieh the large scale elestremmgnetic plamt weuld de lesated was inidi.
ated sarly iz 10L2. The primasy requiremsnts for sush o plens site
were an 1 ¥ in e cnin“d ares with an ample water supply and ave
a dép.huo seures of pewer eapadble of dounrug.nt leas$ 100,000 KVA,
As & rnunl'ct previeus etudy based en these requiremsnts, l‘m end
Webeter made & repers 0 the Avwy recesmending an arvea in Joans and -
Andorsen Oounties of Tennesses, adjeining the Clinoh River in the vicine
ity of the tewm of Elsa, and lesated mear the high veltage trensaissien
lines sonnecting the Termessee Valley Authority’s Nerris Dan and Vatte
Rar Dan power stasions, This 59,000 aere site was sudsequently spproved
snd ealled the Clinten Engineer Works (See Book I, Velume 12), PMants
for isotope separation bty ether methode, and anm experimental uranium
transmatation plant, were alee lecated st this site; and desause of the

19
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influx of labor necessary for the semplotisn and sperasion of all thess
plants, Oak Ridge, now the £ifth largests oily in Tennesses, was planned
and mﬁmu.

®e nnnt Lesation, « The Fleotremagnetis Plant is located
in Besr Creak Yalley in the southeastern p-;-t of this Reservatien, This
sosluded valley, drained by the East York of Peplar Creek, 1s ef suffie
olont width %0 lond 10s01f well %0 She stsuight 11ne layeut of Whe plmms,
emd she high ridges en oither side afferded soeurity osé sn smoellent

lesation for water sterege (See Apps D) and C}),
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SECTION 2 « DRSCRIPTIOF OF ELECTROMAONBTIC PLANT

B<ls Oemoml, ~ The Floetremgnetie Flmnt may bo visualised as
e greup of mge mmm buildings, each eentaining a labyriath of
fantastie oquipnent, JNueh of this equipnent was develeped in sises
never befere econstrusted and is regulated within & degree of aeoursey
nover befere attempiod; seme of 1% was mamufestured in emermeus gqumtie
t100; mush of 1% was revelutismary in design; ent meet of 1% ms buile
wder twying mamufesturing esnditiens, emeng which wore material mé
1aber shortages mud the ever present Qamuv of speed, There are
sumsrens suxiliary end servies facilitiss, sessssarily previded w ald
in She suseessful funetieming ef the plent end %o fasilitate its mintee
20nes, Juollities feor the develepnent and testing of mew equipnent and
eperating M are eentinually peinting the way % inprevemmn ts,
The Jayeus plaa (See App. D2) snd the phetegraph (See App, C1) indicate
he extent of the mmun. : ' |

S8, Busie Deeipn. = The precess for the sepamtiom of V2%
frem U238 at e Y12 Plant was divided inte oe separate ateges. The
£iret stages, dmom as the Alpha Stages, effected euly & partial sepa-
retion of We fsotepes, while the ssomd or Beta stagee, offested e
aluset senplets sopammtion, wiing b partislly separeted material which
was the preduct of the first stage as the starting material for W
sesend stage. Zach of Yhese stages was in tumm brekem dowmn fnto twe steps,
mamsly, ehouiesl and precess, The sheaical, or “prejumtion” stey, pre-
- pored the food mteriale for the prosess step and alee purifisd the wae
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separated feed mawrial which was returned frem the proesss step, _
™e precess or "separation step” received the feed material prepared
by the ehemisal step and effected the ssparation of the isetopes by
the elestromagnetis pressss, e predust of the seeond stage separse
Sisa, afeer purification, 18 ecuverted into the fimal predust of the
olostremagnetie plant, . |

~ Se3s Alphs Propasation Usite.

8 Oemeral. - ™o fnitial plent was designed ¢ woeive
urenium in the fors of ureniwm triexide (UO3), am evenge pomier

 shipped in Fiber contetners (75 pounds sentente) frem Whe Mallinekreds

Chomtoal Works of 538, leuis, Mo, lLater uranium hemflueride (Urg

(S0 Par, 3-3) wmas intredused as the ursnium seures. As wreaium is

. meat senvenimmtly imised for seperatisn AL nade inte & gas frem &
shleride, extensive chenieal fasilities were previded %o senvert the
rew saterial (U03) inte urenium wetrachleride (UCl,)e It is in this
form that 1% 1s sent % Ve Alpha Preeses Puilding where the ootln_
sepamtion of isevepes p- made, Abeut 90X of this material, afder passe
ing threugh the separatisn preeess, is returned 4o the Alpha Chemieal
Building fer reprecscsing as the ssparation is enly adeut 104 effisi-
b, This returned feod smterial, highly semteninated with irem, niekel,
oopper, and ehremius picked wp frem equipment during Wi precess, is
sheuionlly tseated %0 remove emmtaninante, then receuvertsd o the

feod material (UC1)) and egatn sent %o %he Alpha Precsss Buildings.
(For lomtion mnd sods numders of duildings see App, DR),




(1) Charge Preperation Departaent, « The initisl step

in the preparation of the rew saterial was perforssd in the Charge
ﬁopmﬂ. Department of the Alpha lNaterial Preparetien Building Ne,
1 (Building 9208), In this departwent sre several reastors, 'orhm
glass-lined danke, in whish the U0y is eemverted te UCl) by mesns of
resetion with earbem etrashleride (CC1,), T solid UCL) whish fermed
in the ressters, is separeted frem the sarben Wirschleride in emtri-
fuges, iieh are machines waing eentrifugal fores for separutisg materi-
ale of different demsities. The UCL; fs them dried in sa elestrisally
hoated drier, Tw num frem the chm rnpunu- Department(0C); )
is net muffieimtly pure for use a8 & feed fer tho ssparation unites so
another stop is used u ’nr“y 1, -

(2) Vaewm Sublimatiem Department, « This final step ia
whieh the eherge -umx*u eshanged from the erystalline form iato a
vaper witheut paseing threugh the 1iquid stage is ealled vasmum sublime
tieme and 4is & very effective methed of remeving the impuritiss. ™w
oquipnmt in this departuent consists of & seriss of elestrically heated
otills (See App, 02 emd C3), whieh heats the UC), under high vesuum %o
6 point where it is vaperised, The UC1) s them esllected em & seld plate
in & highly pure form, while the fmpuritiss are 1ot behind, mever having
been vaperised. I% ia this highly pure UCl) that is ueed as & feed fer the
Alphs separation waits, |

(3) Bulk Nessvery Department, - 4s enly & emall percemtage
of tho food material is separated, the "unseparated” uranium is recevered
frem the precess bha*nd returned %0 the Alpha Feed Naterial Preparetion
‘Building Ne, 1 for resenversion %0 pure UCl), It is subjested %e a series
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of purificatims % remsve sarbem, iren, eoppor, chremium, end nickel,
which dave besu picked up in the Separasion Unites, The remaval of these
oonteninmnts is porformed in the Bulk Messvery Departasut, shioch emmtaing
8 series of reastere, Filters, csutrifuges, and driere, The urmsium as

¢ leaves the Bulk Jecevery Departaend, is in Whe form of 003, the seme
forn sa the material which wms originally fumished by the Dissries. Ib
is Wheretere fud direstly back %0 the Chargs Preparatien Departmeat, shere

1% Lo sgain mde inw VCY),
se Alpha Naderia) Prepsratiss pam_s_-‘ Jo, 2. |

(1) ZIantended Use, « The fintended use of this chemistry
Suilding (See Appe CL) was cutweded before 1t was pleced in eperutiem,
The original Smtention of the Alpha Naterial Preparetien Building Ne, 8
(9807 gresp) was to prepare the eurichod materials frem the diffusiss
~ plaats (X85 and 3.50) for the Alpha separatien wmite (300 Apps B1GE)s In
srder that the largs Peed requiremsats seuld be met suseessfully and safely
1% was necsssery that semsiderable smll sise oquipment %o inetalled, The
sow building eentaing & Bulk Necevery Departasst and a Charge Prepamtion
Departusat which was % oporate wsing the same principles end yps of
equipnent as in the Alpha Naterisl Preparasisn Suilding Neo 3 (9808). The
Vasuum um-uu' Departmsnt was housed in en sdjeining Suildiag with .
unite sinilar in design and performing the sems fumction as the erigima)
Vasuum Sudlimatien Department, ' |

(2) Hemaflueyide %o Oxide Cemversiem Building, « Sines

the K25 and 8.50 preducts are sent ¢o Y12 in $he form of uwreniun hexa-
fluoride (U7¢), a eorresive shemienl, it was ales necessary % have equipe
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neat eapadle of eenverting the UFo % uo, ¢ Therefere, & bullding
(Yoo 9211) (800 Appe CL) was esnstrusted for the purpese of eonvertisg
UPg %o U0y, and 1S was planned %o eonvers the 03, se produced, inte
UCly, by the mermal Charge Preparation Precess, The sovcalled “Hemafluer-
fde %o Oxide Comversism Puilding” esntaine equipnent very similar ¢e
the equipment in ﬁo Bulk Resevery Department (3¢ Apps 05)e Uranium
Bexafiveride (UFg) is weught frem K85 and 8450 plants, iato the Heme
flweride 40 Oxide Cemversion Bullding, where 1% is dissclved. A series
of precipitations, filtratiens, and dryings fellew, wheredy the fluerise
15 romoved snd the uranius eenverted %o wranimm trisxide (V03). This
exide 4is thon sent % the Charge Preparation Departmmt for smversiem
%o U0y,
8o Alphs Separaviom, .

8¢ Oemerales As the Alpha separatisn step of the Freesss
we wosking with extrencly lew ssnsentratisns of the desired U235
Leoteps, 1% was nocsssary % precess large quantities of material in
Ahis stage %o insure & fair veturs of enriched material, New develepe
nonts 1 design wnd edditienal buildings were required te meet the
produstion requirements. The basie theery, Shrough all of these chamges,
hewover, remined the same and in gemeral 4s as fellows:

The feed material is £1rut vaporised by heating. Thea the individual
atens are electrically sharged by passing Whe vaper threugh an elestrie
are, The sleud of charged stams, or fens as Wwy are malled, s S
cenverved 1n40 & high veleeity stream or beam by the sotisn of & high
veltage eleotrio field, The bean of fens i3 direeted betwwen the peles
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of & powerful magnes, the setism of which dends the path of the ioms
inte & semi-eircle; the lighter fems being deflected in their path meve
thes She heavy enes, thus £freeting & separetion whieh permits the
eollostion of the isetepes in apecially cemstrusted nouvou."
be Alphs 1 Separvatiem,

(1) Racetracks, « Two of the eriginal Alpha Precess
Buildings were virtually dupliocatesof each ether (9201<1 and 9201+2)end
the shind (9201+3) was equivalent %o half of ens of Wiess, Two of these
buildings eontained, each, Wwe larre preductisn wnits knews as "reoe-
tracks”, 50 called besause of their elliptisel shape, end the Shind
housed & single track, Each racetrack is & massive stesl strweture, 128
£ leag, 77 £ wide, and 15 £%, high, When sheerved fram adeve, 1%
esa b0 0en that each raestreck s hellow inside, loaving an interier
fleor spase adous 8 £8, by LD £4,, o0 that the resetrack has the chape
of en elemgated samular ring. The tue Wwacks are lemted end vo md fa
& large hall mearly 150 £4. leng, eu the secend fleer of each duilding
(800 Appe C6)o

(28) Precess Bine. = Bach resetreck is divided iate L8
soetions, oach seetisn eentaining twe “precess bing" or teaks, Dwee
tanks are large, versisal, vestangular steel demes, placed dack % bLack
60 that the gides fasing the inside end outside of the track are opem,
T™he pressss dins are spaoed iz the geps between the large vertisal magnet
eoils with steel soves (Bee Par, Lie3b), All of Whe magnet eeils, whieh
are oemmnested together by & bus dar rumaing along the tep of the rasstracks,
are energised with direst surrent frem moter genemator sets, locatsd ia

NUOLEAN TNFOMNMATION=
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the ends of e bullding, As & nete of interess, Whe magnet eeil somduote
or and g bay sre of pure silver (See Vol, LeSliiver Pregrem), Whem the
surrent passes threugh the eeile, an intense megnetic fisld 49 orented in

_ $he gape between them, where the presess dins are lesated,

The open sides of the precess bins are fitted with gasketed jeints
e shish air-tight deovs san Yo clasped (300 Apps €7)s On cach doer is
i&'?ii‘l‘:‘?ﬁ‘; 00 arrenged
!tf:?i! » the opom face of the bin, %he agparatus
10 tn the eorrest positien fn the bin for the eloctramagaetic separation
% tabe place, Leading frem the Metten of sach Ma 15 & duet, which passes
i‘-:’t!i;‘;o‘i’-iogi
entire ground floer bmeath the resetvachs, e the desr snd 1%s asseeia-
!%’Etf..’?&-npﬁll-!‘-ﬂw\.t!ﬁ
F‘!!«!o‘!gﬁlonfog;g‘-‘ovft_
fﬂi@u‘vgi.‘%i(‘z. he eatire Goer and
assendly is sempletely nenwmagnetis oo thet it cam be installed or remeved
‘while tin sagnetis field is epomating, A}l onoo_sln!lf.. oonnos Siong
mtor internal squipnent threugh vasum seals in he doer, ,

(3) lsmisation Chambey, = The seures wniy, whish femises
ond assclevates the urunium stens, is neunted en ene end of the vertieal |
* Gsar, Bash deor 10 oquipped  produse tus besms of femised wraatum.
Tous, oach seurce sontaing %we metal YWitles emtaining the shargs mbor-
falp, mounted fn cleetris hesting esils (See App. G8, 09, C10 end C11),
Upan She passage of current threugh thees evils, sufficient hest is
comrated %0 vaperise the charge material, which passes threugh & wmive
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ond manifeld systom to wwe "lenisaticn ehasbers”, eash of which maintains
an oloetrie are whieh forms uranium hu in the veper eleud,

(L) Higheveltage Elsetrede. = Immedistsly in frent of
the lenisation shembers are located $be "highereltege elestredes” which
90% up am olestrie field, As iens are formed in eaeh ieufsatien ehamber,
ey are ascslerated by Whe electrisml fisld to exiresely high veleocities,
forsing, in offect, twe beams of iems, ene frem eash icaisstien ehamber,

Undoy the offeet of the magnetie fleld, the we ien Vosms sesume
seniceiveular paths, osch having & rudius of abews L £, It is while
the urenium fems are travelisg his semi-sireular path Wy the lighter
V<235 tems travel s slightly mualler sirele thm the hesviey U238 fens
and henco may bo collocted separately (Goe Appe C8 and C9),

(5) Reseiverss = At the eppesite end of the doer from the
ssures are lesated Whe "receivers.” BRash yeceiver is & trap or dax with
a narvew 8lit opening, o0 lecated as %0 cateh the deem of the lighter
isetepes (300 Appe C8 and 09)¢ The uswanted isotepes are saught em
 carben plates placed cless besids the alis speninge It should be peinted
out that aot all of the wrenjium vaper forned ia the seuree is iemiszed in
the iemisation chambey, That part whish s not Lenised 19 net affested
by either the aceslerating eleetredss or the mgnetis fisld axd henes
mevely spows frem the seurse amd eolleets en the asides of the souroce or
o the temk liner., As the tank liner is stteched %o the remevable door
and is, homee, remsved with the ssuree m“.r(a“ Appe C7), the excess
-toﬂd/ 1o sollected 2% the tine whea the door and its assecinted equip-
meat are remsved, 7This remeval eceurs whes the metal bettles sontaining

b




charge material beecoms exhauveted, which may Yo sfber a f-w of oontinue
eus eperation, snd mothey deor eentaining s freshly charged soures 1is
installed in ite place, The #ld door is removed % the “servies” wing
of the dullding where ke ¥eceiver cans of enriched matsrial are removed,
She tmpoverished material is discarded, and al) unprecessed materia)l is

_ reesvered Wy sorubbing, rinsing end washing, .

(6) D Uit or Doore = The nain doer of the tank, mere
ogl?i‘- the D Unit.” sensints of & nen-magnetis steel plate,
centaining the seuree and veceiver waits and & eepper duet, heusding the |
path of %o immised particles frem the seures ¢ the pPecsiver, . The
purpess of this eeppey duet, or liner, 14 %6 eateh Whe exesss maverial
dming frem the eharge maverial aad %o aid resevery (See App, 07, 08 and
09)e

(7) Cemtralss » Faralisl o $he large yeem, in vhich the
e racetracks arv 1osated, and eu beth sides of 1%, are losated twee
s%ory eentrel baye shish heuse all of the slestrical semtrel equipwent,”
ssseeiated with 4he precess (See App, C12), PFor each precess bin in e
racotvack hore is & sentrel peme), with instruments %o indieats e
conditiom of eperatim, Bach esntrel pamel alse esntaing ssutrol switehes
for conditions which dopers frem nevmale Dohind Goch pansl is lesnted o
!v»&o«.o"'»l reotiftiore whish supply e high veltege dimect ecurremt
required in secelerating e ieme, Nush &f the low veltage equipmsut

used for sentrelling %he ionisatien ares and eharge heators is losated o

the fleer beleow the twe<gbory ..ouw.ln beys,




™

(8) Vaouum System, « The ienising of the ureniun atems
and the formatiom of the Sem beams Yeth require that the.epaoe in whiech
these funetisns take plase shall have most of the air melecules remeved.
Therefore & vasuun aystom was arrsnged 0 a8 % maintais each din at an
abselute pressure of the erder of ene-ene hundredth miorem of mereury,
numnuumﬁmm«“mm-muu
ofumlum'm-m. Ag vesuuns of this magnituds wye
previsusly obtainably snly ian laderatery enperimsnts, 1% was necessary
% expand frem Wheee experinsntes end preducs punps in large quantisies
u«mw-mumaunammmmm
nomruwm-nmt abeolute vasuwm, both mechenisal sad o
diffusien punps are uwsed, Neshaniesl "roughing” pumps*® are uwsed %
seduse the bin pressure as quiekly as nutud. Diffusies puaps are
essential in resshing reduced pressure delew these ebtainedle bty the use
of the meshanieal reughing pumps., Eechanisal finishing pumps 6re mesesse
ary % the preper funetisning of the diffusion pmpse The vaouum eystem
18 lesated en the greund fleer of the building immediately belew the rese~
trasks; e installation begins at the bettem of each VY and the equipe
mont includes a tank header, shut-eff valves, &iffusien pumps with
Secsters, meber driven meckeaicsl pumps, inter-ssmnseting piping, speeial
appAratus, gauges and themmensters, - The systen evasuates each bin VW
weing mltiple diffusion punps csamseted 0 & mmifeld aystem of reughe
fng and finishing pumps (See App, A3), | ‘ P

o Alphs 11 yation,
(1) Treek Arvangensnt, - While the erigimal twe Alpha
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precsss buildings were under ssmstrustiss, inprevemsnts were developed
% the Badistion laderatery of the Universily of Califernia snd 1% was
advisable ¢ incerperate these imprevemsnts ia%e any future racetracks

% be esnstrusted, Therefere, when the twe additicnsl Alphe precess
buildings were bBuilt (9201l and 9201«5) a4t the ¢4 known as Yol
Bxtensisn, sach eentained pasetracks which tacorporated the laver designe
As 1in the sase of the eriginal twe Alpha preeess plants, the sewer vullde
ings eentained twe tracks, each track having 96 preeess diss, The mesd
obvicus change was the differemes in rasetraek arraagement (3ee App.Cl3)e
Diffieulty had bosm sxporionced o the 614 tracks i Mandling the Min
doors that opemed at the nside of the trasks, s¢ the desision was mede
%o olininate the inside Wing em the newer yacetvacks, Thus, in Onder %
bave 96 bins por track it was necessary % have wiee as many seetions
o8 bofere, Ouch am arvangewsnt made each tinek appreximately Swice oo
Jemg a5 the origisal, Wut simplified the electries] semmsetiens ead

pornitiod & valuable inerease fn the vaouum system eapasity. Theee lemge
T op tyacks were assembled in separate runs, which gave a detter duilding

arrangemsnt,. There were other aiser changes ia piping md elestrienl

. oquipment te suit the new layeut (Ses App, Al),

(2) Othoy Inprevoments, o Ows of the main differences
of dosign botween the later yusetracks and the eariier mestracks wmsp
that instead of each din ammdaining Ywe iem chambers, sssh bin of the
now Fasetrasks contaimed four fenisation ehemders (Bee App, ClL), tms
doubling the predustien eutput of eash bin, Is additiem, the gourees of
the new racetrask were deeigned to epsrate at o high veltage, whereas the
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souress of the units in the eriginal racetracks were designed to eperate
at greund potential.® This change gave greater sapaeitvy por seurce and
used lese power in the ooo&o.rﬁsn systomes The introdustion of sube
doers on ¥ main door of the presess bin allewed shanging of & reesiver
"er & soures witheut usessearily shanging t4he eemplete separation mechani-
ioms  The main desr (8e0 C15) eonsisted of & mom-magnetie atesl plate
heving an eponing mear the botten fer the X !‘313..!-_.8 wnit) and
'o'l.‘o‘ for %o B subdoor{or reseiver unit), IS alse ad a
 restmgular steel frame Built en the inside fase of the plate o0 that
vhon the main doer was in place, She stoel frems hold & carbem ohoet in
positien %o partislly define the besm of ieuised particles,

do Modifisd Alpha I Separmties. - Waem Ahese inprevemeats
were doveleped, 1% was 00 1ats %0 incerperats them in the £ifth Alpha
I reek whieh is housed in & separate wuilding, (9301e3) thea under
construotien, It wms pessible, hewever, %o include the sdditieas of the |
high veltage soures md the four beams, As & resuls, this treack, knewn
as B-l&m. s & erees Yotwoem the erigimal Alpha I and the impreved
Alpha II. The sime of Whe trask, the vaewm system, asd the gemeral
arrengemsut serrespend with that wed in the eriginal Alpha I precess
vasetrask, Yt the bin equipment and slestrisml apparatuy eorrespend %
© that of the Alpha II precess, exeept that Whe main deor esntained ma
enclosed liner similar %o that of the Alpha saftn doer (See App, 016),

8.5, Bews Preparstiem, |

& Goneral. - The emriched material sellocted by the Alpha

soparation precess is sent %o Beta preparation, or shemistry bSuildings,




As was previsusly peinted euy, the first stage merely i’ffom a partial
soparatsion of the urmnium f00tepes, snd honoo 4t is neesssary % sudjest
the partially separated mterial cellested frem she first stage precess
% a soeend electremagnetie separation, in erder %0 obtain the desired
sonsontration, Howsver, 1% 45 firet mecessary % reasve the eentani-
nants pleked up by the £irst stage presssss This is a funmetion of the
Bota preparatien swp, Afvwer purifisatien, e material ia ccaverted %
UCL), for use as feod material in the Bete Separution Precess, The
waooparated msrisl, which agsin represents am 90X (apprexinately 083X
& of 1 Jamuary 1947) of the tetal feed material precessed, is reeyeled
Shrough the Peta Chomistry Building, end reused es feed for Whe Seta
- Sepavetion Precess, ’

% DBeta Naterial Preparetien Duilding,

(1) Beseiver Washing Departusnt, « The "ressivers® which
oonbain the suriched predwes frem the Alpha Sepamation FPrecess are takes
% the Bota Naterial Preparatios Bullding, Bere, in the “"Neceiver
Washing Departasat,” the yeceivess are sprayed with nitrie seid, disselve
iag the uwrenim whish had beem collested (See App, C27), This selution
_of wranium in nitris aeid is then paseed Whreugh a purifisatsion precess
whieh removes sll eontaminmte, This purification preesss comprisds aa
ether extractiem stop, & precipitacien step, and o drying etep which
sonverts the umaium %o Whe form of urmnium trisxide (vog),

(8) Omg 'ﬂ&“ mrhnt. « This material is

then sent to the “Bete Charge Preparation Departuest”, shere the U3 i
sonvertsd to ursnium Setrachloride (UC1;) by resstiom with carbon tetre-
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shloride, The equipment in the Beta Charge Preparation Departasnt is
considorably smmller than e sharge preparetion oquigmeat ia either
of he e Alpha Naterisl Preparation Nuildings and the design i3 semee
what different) howsver, Whe basie fumetiem 45 the same, The UCY)
predused in the Peta Charge Preparation Department is esonsidered suffiei-
ently pare %o be used dirwetly in the Peta Separatien Precess, hemes
20 vaowm sublimation 48 required (See App, C18),

~(3) Desovery Opevatiem, ~ The umseparated material frem
the Bota Separation Process which eellects en he separation squipnent
is removed \y wmshing, servdbing, end rimsing. The seluties of urenim
vhish seoults is sent directly % reacstors, lesated in the redpective
Bota Precsss Delldings, where the wrenium is presipitated as weatum
perexide (U0L), and ssparated frem the selution Wy meems of eentrifuge~
tien (See Appe 019 and C20), The uremium perexide, oo obtained, is then
talen 40 the Beta Material Preparatien Building, where the UO, is esn
verted o U0z Wy Meating, The precipitatien step, the eentrifugatien
step, md the heating step are selleetively knows as e "Deta Necsvery
Oporation,” The U0y, fermed in Shis eperatien, is then sont %0 tiw Beta
Charge Preparatien Departaemmt, where 16 is cenverted %o 001}, Alse,
doring the Beta Nesevery Operation, small quentitieos of emriched uranium
are leoft bohind ia %he various selutiems, 8ines uranium s extremely
valuable, great care s talen 45 resover as much as pessible of his m-
Serial, The varieus sslutiens are sant % W Peta Naterial Prepamtiem
Building where %he urenium io 3.!.-3,.3'! of other extrastion.
hen, as befere, the urenium 00 ebtained is cenverisd ¢e U0y and fimally

* ey, . |
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(L) Tinal Preduct _h_ggnﬁn D_..EM e The receivers,

omtaining e highly earished material frem the Bota Separatiom Precess,
are aleo Srought W the Bota Niderial Preparation Bullding,. Here, in a
mumorunmug,b-um'rmhmnmtm
uprun.' these meetvers, being huuymhl.m‘unuh
horeughly semove the ureniun, Thes, after m other extrastion md o
procipitation, the urentsm is ewmverted 0 wrnimm tetraflveride (UF),
which §0 the fomn of the final preduct. The equipnent in the Fimal
Produst Proparation Dopartuont 1s extrewsly small becauss of the small
qvn_uuu of produst which sre handled 2% Shis point of tw precess,
In fash, nest of the oquipnent is laberatery 8180 o
(5) Salvage Department, » The Beta Naterial Preparstien
Puilding alee heuses tho “Salvage Department.” This department is
oquipped with hmm-ﬁ el00 equipment, sush as extrastors, re-
Gsters, filters, eentrifuges, evepsrstors, driers, ote,, for the sele
w«mummum-mmmm-
s, selids, mgs, Wo v-thﬂlifm'*wlwm
Avases of wrenine e than, -
8-6. Dot Separeiien, « Ae peinted eut cariier, the preduet of ¥
firetestage 10 subjeet %0 & socend separstien step, In erder What this
s%ep may Vo enrried oub, four secend stage, or "Setn”, precess buildinge
wre provided (920L-1, 920L-8, 9204-3, and 920L=Li)s EZach Betn precess
baflding eemtaing %we wacks fin a resm 363 4, leng; eash track s 10,
%, leags The tracks are sssembled, ss in the Alpha 1I preeess builé=
ings, with the bins faeing cnly em *he eulaide of She tresks (SeeApp.C2l);
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gleﬁoe»l!ort.__rutlf w0 beam basis, with sach trask
oontaining 36 pressss bins, The tetal Beta installstiom eonteins

805 units: The general arrangement of equipnent and prisciples of
Gosign, of the Deta precess, vhish uses the "hot" seurcd are quite
sinilar to Shees of the Alpha II, The distinguishing festure of the
Beta preecess is the extreme precsutisns %aken to prevent less eor -
-onu...n»' of tho charge maderial, as 1t is the produst of exteusive
muufasturing offert and & smal)l ancunt of 1¢ has eensideradle valwe,
Iverything iu the Seta Preesss 1s on & smaller seale, to eut down the
risk of 16os ani % prevent the ncoumalatisn of materisl fn quamtities
large ensugh %o ressh the eritien) Il.*-ooo.l.ﬂ for atemis fissiem
and 10¢ attendent hasards, MNore astteuntion is alse paid %0 %he uee of
BOR-eorTesive Parts, %0 reduse emtemizatisn of the preduct. The mein
door of the Bota tenk is oquipped with & ssuree suddoer and a reseiver
oubdesr, as woll as o compleotely enclesed water escled liner, % eid
recevery and prevent lese of the highly enriched eharge material (See

. 8e Sean Flents. « Twe beiler heuses, souplets with essle
snd-aghe-handling oquipment, and designed %o fumish steam at 200 pei
working pressure, wre previded for sleaning equipment and heating
buildings in the Y=lR Arvas, The seocond beiler house was necesmmry
vhen e extensiom was sutherised (See App, C2J), Dw vuruc ascepsore
ios include fesdwater heaters, Voller fesd pumpe, chismeys and fluwes,

. 900lite seftoners end weesseery piping, The distwridutiem aystem, which
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SArriss an aversge pressure of 175 pol with 50° of guper Meat, csnsists
of overhoad stemn lines insulated with 855 magnesia cevering end 1o
supperted en wesden pole strustures, The designed Boymal maxisun stomm
1ead s adous 5.3,900 pounds pory heur, Allewing for deller suxiliaries,
distrivution lesses, end Jead diversity, the domand eu Vo bedlers is
ostimated 40 2o sbout 450,000 pounds of steam por heure This dess not
insluds an allowsned required for stomm jot mfrigeratien, since this
1ead oovurs during varm weathor vhen the butldings are no¢ heateds

% Sesliag Srgtems,

(1) Cesling Towep Systems, ~ A eireulation eoeling tower
~ oystem was designed bvm ourplug heat gmerated as a pars of operee
tiems aarrisd en fin $he process deildings, Besh Srack has eseling faeils
i4ie0 loented fmmediately sdjacent %0 the building (See App, C2L).
Thess facilitios oemsist of & mechanienl dsuft eseling towsr, & mer
seoling dasin, enslesed tubulay eselers, and separate piping aystems
for the oirenlatiom and distridution of ol), distilied mater and
filtered mter, The heat is dissipated Yy indirect emtaet of the dome-
flowing eoeling towsr water over the eneloved wbular evelers, or heat
exchangers, through shich $he hosted oil and wmber eireulate, Nmping
fasilitios for cash treck wre previded 4o eireulats %hese liquids ®»
and frem the ootling tewers,

(2) Asr Cesiing Systems « The air eceling is sceemplie
shed Wy means of @ primary systen in whieh filtered alr is intwedused
inte %he building by means of axial flew fams, whish feree aiy threugh
osmerete tunnels bencath the greund flesr, This air 1s weed fbr'
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general ventilatien of all precess sreas and slee for -vo.:.»c ventilae
i of Sransfermere and !.ooo- power supply equipment, )nnnu flew
oxhaust fans lecated near or at Whe yoof levels remeve the hoated alr
Crom 4he Suilding, Spesial eccoling of the gaps Letwesn the magnet
eoile (9201-1, 9201-8, and 9201~3) and the bins was sceemplished Wy &
scosndary system in whioh alr chilled % 55 dogrees ws fereed Yy
eomtrifugal fans 1n0s & plenum chanber whish feoeds alr ‘hreugh the geps,
Varying portiens of fresh air and recireulated air are wsed, depending
o outeide weather cenditisns, | ,
; ¢ Faber BA n!_-onuc'ol.lg-!d provided o
house the mster-driven punps woed in tiw eireulation of vater in the
filsered water eoeling wystems, Pusping faeilities fer the distilled
sater systems are similarly heused (See App, ©25), |
d. 011 Purifieatien and Pmp Neuses, « Pesause the oil used
88 & ooelant in the maguet eeile alse required purification, fecilities
for this purpese wre designed, The purifieation step 19 scecmplished,
aftsr the odl May Joft Whe cesling tewsre, by adequate filters inserted
fn %he eireulatery system, These filters are hewsed with the pumping
faeilities in veparate uildings sdjacent %0 cach precsss Wuilding (See
App. CRE),
88, Precess Development Fasi)ivies.

ae ladevateries, - Precess development Wuildings wre do-
sigaed %o provide laborateries ia Chemistsy, Bugisesring, md Puysies
in erder What imnedinte prediems of design oould de investigated and %
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assure the feasibility of future develepments, Frocess development

shepe are provided fer the mintenames and repair of apparatus housed

ia the development buildings and for the eemstrustien of mew equipment,
% Dovelopmens Plant. « A ssparate building, semplete with

nocossary oquipment, was designed in whioh to train speraters fer the

major Tel2 wmaits, and aloe for %he purpose of condusting experimental .

work for the imprevensst of the precess, The majer equipment includes

%wo exporinemtal Wracks (XAX and X7X), eash eentaining Wwé precess bins

with ensitasiont and eontrel oquipment, material prepamtion snd recovery

‘ oquipnent, %we power supply Wransfermey sudstatisns snd ass selated oquipe

meat, owe 60 Sem refrigeration waits, miscellenseus elestwrioal oa..»llo.

" mashine teels and precess piping (See App. OR7).

Service Feoilisies.

8s Seueml, » In additien ¢» thess fusilitios slready mene
Siemed, there sre sumersus other fueilities which provide services essens
%ial %0 the suecessful fumctieming of the plant, Te meet the needs of |
he large mumder of ...!Q-or there are offies bdulldings, sleek nlleys,
shange houses with lesler resms, wedieal servise buildings, eafeterias,
cantocns and & lamdry, To serve %he plant, there aye amereus sheps,

warehouses, storage wamks, ote; sach faellity has served 1%s specifis purn
. poct and all wre instrumsutal in eshisving the fiml geal.

% Sheps. - The fmmensity of Whe Job and ite Aselated
lesation wmeuire m assertusnt of sheps, te0ls md sachinery sssautial

" 0 the innsdiate repeir md dovelopmont of precess equipment, 1t was

e original intentien 0 house nest shep facilities in ene large builde
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inge Hewsver, in the fimal plans, sepavete Luildings were previded for
& Foundry, Rlestrical Naintenance Shep, Garage end Mepair Shep, ad o
Gencrater Shop, With the expansien of the pregran and Whe Bnecessary .
ehages in design o ineerporate sew develepments, the fasilities of the
main shep Wwoane inadequate, and the shest metal, ﬁlalu. sarpenter
and pipe shepe, plus & part of Vw machine shep, were meved % separate
buildings, which for 4he most part wre 3%ene and Wedster Semperasy
emstruetion dulldings, 3everal special sheps are meintained in erder
to facilitete the work of the prejects In a “Valve Plokling Shep”
fmhim are made % remeve mhhutﬁ_g material frem valves and
pipes Yy dipping them in an aeid selutiem, A portiss of the mainm shep
Suilding 4s uwtilioed for the "Carben Shep” where 4w seusiver pochets
and other sarien shapes are greund frem bleeks of graphite. An Imstrwe
mnt Shep for the repair of mmwbters, velmeters, pR meters, ode, s
inoluded in the main shep building, An Kleetreplating Shep was designed
for copper plating parts of the stainless steel receiver wnits, end for
other plating sssentinl %0 the pregram, ,

6 S%yage, « Geusral wmyshouses and storage fesilivien,
some of which ineluds ualeading shiyment have besn previded for precess
mawriale and supplise., Comens, eleetrical nppuu.'cu eyl inders,
ote, are stered in separats wmrehouses, him, armenis, earden Wiree
shloride, o%0,, used in the preparation of feed material, have been
parehased in i.rp quantitios and are stered mtil desired. Liquid mitre.
ron(See Mar, Lielld) S0 stered in tanks en top of the precess duildings
and piped ints the bulldings for wee in eeld traps em the vaouum sysbem,
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A bullding ie previded for atoring Dry Ios (COp) which 1s used in the
condensation of molsture in the wacuum system, Separste previsions fer
storing water and oil used in eceling systems have besn previded for
each Sraeck, \
Classified materiale and supplies are stored in a restriotsd area

salled Midway, This site, located on the CEV rallvesd halfway betwesn
Ouk Ridge and Y12 Area, was shesen tessusé of the flat terrain and
smining wareheusss md storngs yards with handling oquipment, Central
Pasi110308" Guoses warebouse spacs in the Adinistresien Aves of the
CEW yeservation was alse utilised as 1% bessme available,

4, Iolephene. = The telephore system ws imstalled by the
Southern Bell Telephene Company wnder She supervision of e Us §, Amy
Sigaal Gorps, Daring peak lead esniitions appreximately 767 telephouss
wre ueed, These phenss wre senested to the maia Wlepheme ewitohe -
~ bosrd in the adninfstretion area. Origimaily a samual (FEX) system m»
provided but wme cunvertsd t the éia} (n?x) systea i ‘mu'ml;b (See
Beok I, Yal, 12), Sepavete wilephome fasilities dedween each prosess
Vis end the sudiele eperater have been provided te fasilitate lmediate
oorrection of any distarbenee 2ot sonduoive e preper eperation, |

o Treagpertation. « For transpertation of materisls end
perosmnel, & network of milread spurs, hard surfeced reads and walks
wre provided, here are 7.2 niles of standard gage Srecks %o provide
o8y aeoess %0 $he Wildings for hesvy equipment and the multitude of
supplies, The m ronds wre designed for industirial tref'fis and
esnstrusted of erushed steme with bitumineus surfacing, s Sermimals

Do b o 1 e
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and parking 1ets were previded for the Waousands of eupleyves ‘reaveling

%0 end frem the area (Por Acsess Roads Bee App, D). Shuttle bus

sorvies within the ares is 034»! over satadblished reutes (See App.D2),
fo Flany Pretestism

(1) Zire Prowetien. = Twe complotely oquipped fire
stations previde anple prowetion Cor e Y«iR Area, end in case of
poeossity the Onk Ridge faeilities are availadle, Ia the original de~
sign for £ire preteetien, 2000 gpm (2,08ngd) was eotinated as the domend
o %he mter supply system, This was inerenssd % 5,0 ngd vhen the T=)2
extension wae bullt, 7ire hydvente are speesd o0 48 % previde feur .
peints of attask ..cu e preesss Yuildiangs and %wo pointe for ether
IKE-. Sprivkler systens wre designed vhere 8..-33.- required
ovown ,..l. nl, larger buildings are of firepresf eonstrustion %
further .E—R«_ prewestim. .

(2) Ouard Pucilitions, = The restristed T-12 Ares is
fensed with & ssevrity Ype of veven wire femeing for shish preteetive
Mghting 18 provided, Elovated guard tevers, oix feot sqmre, of

weoden freme conetruetiom, have heen installed ot eritical lesations
20 that adoquste pretection mnd pelieting oen b0 acosmplished, A Neade
erters Pullding for oininfstsation and Barvacks for housing mos 6n
e Aven are amsag other gurd facilities !.!:.P All povemms deeir-
p-nl:ll»-"old ol-:.&ui“.?ll-l are
aduithed threugh the gates emly upem !colo-op' of v-‘o.. eredentiale
(Sew Sesurisy, Desk I, Velume 1L).

210, Usilisies,

s Hestrisiy,

2,22
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(1) Gemerale « Subatations, located on the northwest
and soudthwest serners of the Blectrumagnetis Plant Ares, are a part
of the main Clinten Enginesr Works pewer system that eemneots with
the 15, KV Tennesses Valley Autherity syswem (Ses Beok I, Velume 12).
4 154 XV 1ine leads from the substations to & trmfomr idJAmt 7]
esash of the prooess Iiuu.d.lnﬁ, except for the Alpha II prooess buildings
which have Wwo tramsfornsrs, one fer eash trask, The rating of thess
trazaferssrs 1s Wsed om the use of ferced eil md forced air ecoling.
Without ¥ pusp operating, the trmsfermers have sgligible sapacitye
Switch gear cmtrol apparmtus and ether mrmu are nquuu for
disridutiem of power ot various voltagos within ¢he Wulldings. u
sach magne¥ 1equires diress eurrent for it exeltation, meter grmorater
sobs are supplied * change Ww éo “eyele sltersating eurrent to divech
eurrent, The regulation eof this oumt mst Y heldd unuui to within
no pery fa five ﬁnonnnl.

(2) Bequiressuts, - Boum power mutmnh puru
oo fupertans pars in ummucqmmc the aleetremagnetis
prosess, early steps wre taken by both Stane and Webeber and the Carps |
of Bagineers 40 insure en doq(au elestris pewer supply. In September
1942, ¥he gemeral power requiremsnts wre outlined mnd methods of supplye
ing the powsr were developed, At this time, the vequirements fer She
Y12 Plant were estimated %o de 100,000 KVA by 1 July 1913 (See App.A17),
In September 1913, with the exbensiom of Y-12, the estimated requiremmts
for tw elestremagnetis plant were invreased teo 255,000 KN, and ia
January 195, were revised te 200,000 IW, at 90 to 955 pewr fastor,

R.23
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based en osmalideradle experiense not available in previesus estisates
(800 Apps B1E)e The power esmsumption for Jume 19LS was 1L2,200,000
d (o0 Appe E10),

be Mater Supply,

(1) Generals o The wmter supply systes for the Lleetree
magnetie Plant is & pars of whe same system Shat suppliss the town ef
. Onk Ridge (See ¥esk I, Vels 1) Large quantities of wter are required
" fer presess eeoling, fire pretection, mdé demestis and general eonsumpfe
flems the majerity eing requived fer precess seoling, Feosuse of the
large evsling demand in the precess Wildings, it wme m—i to
drew this quantily of water frem the filtered water fores main, Maw
water was therefere eireulated through the sscling tewsr systems 4o
dissipate the surplus hest, Filtered water, rew wmater, eor distilled
nur-iu-mmmi- adaptable in the varisus pheses of eseling and
sousumption (See Pars 2<7b),

(2) Filtered Wadey. = The filtered water distridvutien
sys bem -mmiu at the clear wlls of the Filtratien Flant, lecated
| sorth of the Ye12 Plans at an elevation of 1100 £ Filbered watey ws
originally supplied threwgh %wo 16 inoh diameter supply mains wmd auxilfe
/a¥y 8-ineb mains, under pressure :t approximately LO pounds por square
fnah gaugse The design of the pipe sises wae huducnqml preosess
and domsstie demnd of 7000 gpm end an additiensl X000 ggm for fire
prewotion servies, Filtered water for norssl proeess consumpiien wae
‘used im the diffusien pusp ecoling ecils, vacuus pusp mter Jaskete, and
tenk and face plate cecling, Insresnsed senstrustion at Y-12 required

2.2,
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additiens) filtered water facilities; & 2,° supply mdn, additienal
suniliary mains, md azm oexpansien of the distridutisn system wre authors
Ssed in December 1943 (See Apps P19 and P20),

(3) Paw Water, « When Y=12 extension was planned 14
wag found that the filtered mber faoilivies weuld be inadequate for the
additional eemstrustion. In order %o alloviate this emdition & 24" mw
water min was plaaned %0 supply the eeceling tewsre, It was nesessary

%9 trest U fav mtey deniselly for demineralisstisn before wsing,

(b)) Distilled Water. - Distilled mater 1o used for ecel-
ing in t%he eubieles and Dins of the Preesss Pulldings where menesealing
prepertios are neseseary and where eleetricnl senduetmnes lesses threugh
water must Do held %9 & minimum, PFasilities wre designed % preduse
She ¢1a8i11ed muer from the prosses atean used in the buildings,
Distilled watery cosling systens wre designed %0 utilise %he eseling
‘owers adjacent %0 the presess duildinge,

¢: Sowerege and Waste Dispessl, |

(1) Semitery Sewer System, » The erigimal smaitery
sower system for the Yol Flamt esmsicted of & series of eollesting

1aterals vhich discharged inte o 12" dianster gravity sewer leading %
& pump house, The sewage wg then puped threugh & € dismeter fores
min 4 & gravity flow sewer leading ¢ the towmsite system, Hers e
oeubined vastes floved ty gravity o the sewage trwatment plans, shich
vonoved the Maraful desteria sonstituting & mousee %0 pudlis health (See
Book 1, Volume 12), In Jume 190, vhew the weet Trestmsnt Pleat wes
uile, %0 relieve the everburdened townsite system, the Y-12 sewage wms

2.85
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divertsd %o this plant through a snewly eenstrusted interespier sewer,
The runeeff for 4he area is spread ever a 2L hour peried with the peek
leads at shange perieds., The system is designed fer a peak lead of
1,08 ngd. | '

(2) Pressss Waste, - Gortain precsse msws are
dispesed of Whreugh o separate precess waste eellesting system which
discharges inte the -nin sowey after paseing threough & smll acid
 ssutyalisatien plant, |

(3) Sserm Sawr huneOff, » A draimge systen, oemsisting
of opim drainage ditohes, sulverts and storm sewers, was designed for :
the Y18 Ares with sensiderution given %o the yute of ratafall, sise and
shape of déminage area, and sleps nd charnster of the smurfuce %o L
dratned, I¢ was dotormined Shat 46 avernge Fute of storm VAter Fumeoff
for doeign purpeses should bo 60 eudis £, por sseend per square mile,
o 1 eudis £4, por sscond por aere, . The gystan was mvefully plunnsd %
drain Wy grevity ints the Zast Dranch of Pepler Cresk.

2,26
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SBOTION 3 - DESIGEN PROGRAN

J=1¢ Najer Develepments.
a. Gemeral, Fullo\wn.n;;; a Prest-

: dentia) Directive (See Boek ), 4»'5%.3.3&‘.%.&-5;

dosign and esmatrustion of a plant t¢ predwss 100 grems por day of ¥-235,
A8 & Yasis for preceeding with this PreJect, the ORB research work, whish

had alrveady doon performed ad %2e Taiversity of Califernia and otlep lees~

tions (meubiemed in Pay. 1), was svailadls, and was %o continus wnder the

direction of Dr. B. 0, lamvones. 5“3‘%‘?5!.‘ .
abter it orqanize

| %»éﬂ&.!ﬂ.tt.tts.ft!a!rlllftt

‘l&i‘ié%&fiﬁ-? N my b reesdily
l'.tig»‘-%“!gi‘;fta‘

~ of & susesssful plant depended, that Sime wounld ned permit a systemmtie
i‘&o‘gi‘sg

e g if'ﬂi%‘gg

~ material predwsed by the experimsnteal werk it was evident $dat many and
" more peverful waiss weuld de needed te obiais produstiem of military sige

aifisaneei It was alse neesssary %o eensider the various systoms of conm

_vgg.&l»{ in sesmenicel arrangusnts. ™he amount of V=235

e0lloeted por day cnd the purity of she mterial esllseted were dependent
upen meny fasters, ineluiing: the width; spaeing and shape of cellesters)
Ahe dogree of vasmm 1n 2o dine; the strength and wmifernity of the mag~

‘net1s £1014) Abe shape snd spectng of the defining s1ite and aeselersting

system; the aseslerating veltage, the sise and shaps of the slit {u the

S s-ollni-r;ii.l-.fvi in the ares the pesiticm
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of the arc within the arc chamber; the pressure of vapor in the arc
chamber; and the chemical nature of the vapor. As there was not time
for a coﬁplete systematic study, the development had to be largely
intultive., A variety of conditions had to be studied and a nuiber of
partial interpretations had to be made. Then the accumulated experience
of the group and tﬁe feel of the problems were translated into specific
plans and recommendations,

c. Technical Decisions Reguired. - The information and

experience that had been acquired on the variables, such as those men-
tioned above, had to be translated into decisions on the following
principal points before design could actually begin; number of stages;
the size of a unit as determined by the radius of curvature of the ion
path, the length of the source slit, and the arrangement and number of
sources and receivers; the maximum intensity of magnetic field required;
whether or not to use large dlvergence of ion beams; the number of ion
sources and receivers per unit; whether the source should be at high
potential or at ground potential; the number of accelerating electrodes.
d., Operating Policies. - In carrying out the President's
Directive, the District immediately entered into an extensive design pro-
gram, This program, which was coordinated bé Stone and Webster (See Par,
1-5) and made use of the large technical staff of numerous equipment
manufacturers, was planned to produce the greatest possible amcunts of
U-235 in the shortest possible time, In order to enable the reader to
comprehend fully the major decisions reached during the course of the

design program, they are briefly reviewed below, prior to a fuller dis-

cussion to explain the detailed design pr »'“o'msm“ . tRelrsaglution,
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prastically assured and eince it vas the presess vhich promtsed te pre-
duse the sarliest returas of usadle predusté, Senersl Greves, aftew
dissuseion with, and appreval of, th:Nilitary Peliey Oemmittes, icoued
: !nsWt!un e izneveass ths capasity of the pland by the addivion of
four Alpha trasks asd twe Beta trasks (3ee Apy. B30 sad R3),

o D 2hixk 2ete Julldiag. - Stwites initiated by the
Pietries, vhioh had Jeen precceling for seme tine, culsizated, in Nareh
1946, vith the decision t¢ use partially enriched mterial vithdravs
frem $he R-26 and 5-30 planie. Im order to takd advantage of this
dseteten, and 1he resultsns inersased cspesity, & nev Jots Duiliing
asateining tve tracks vas sutherited,

3 IssrABJed Bailiing. - Lengidy stedies by the Distried
of m optinum utilisatien of Distrist fasilities resulied in the
deslaten te cosdine the E-28 plant, predwaing as eveatusl 34§ enrichment,
um m unu slage fa0111080s &b Y-15. Thiw plamy vhich wae doput
is m 1m. uud for the consirusiion of & fourdh Zeta \uuu..
and the eventusl alandonnent of the Llpha stage.

N. W ~ Tor purpeses of elarity, m dosign of e
oqum l“ faoiltiions vhish perforned (he astual separation of m
mnl_u Lestepen are tmm separately frem the cervesvendivg chemicsld
fasilities vhiegh veve used te prepare and prossss the feod material
through the plant (3ee Per. 3-3). Newever, 1% is swphasized that the
chamical Cugu prescoled sonsurreaily with the design of separattion

equipmend,
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(1) Alpha 3.
(a) Gomeral, = The first preesss bims, being studted

st WRE ot the time an eloctreumgnstie plant was eoneceived, sonsnisted
primarily of & vaswm vank eentaining & single soures wnit and & reseiver
wit. Prem the indieated ecapesity of sweh & umit 10 was euttmated thed
o plant to prefuse 100 gress per day would require appremimtely 2000
single soures Mins. During this pevied, esntimmsus changss wore leing
sads in She design of prucess equipnent whish were %00 valmble % eusd
aside (See Vol. 2)¢ In evder %e facilitate the imtredwstisa of wow
designe inte the plaat, 1¢ was fol% that o pregran of ssustrustion Wy

‘tbl'm-nautm This wuld allew 2ow preesss squipnand 49 Yo
inosvperated inde the next Jhase of ccnstrustion withowt imberferiag with |

\hat phase already eenpleted. IV vas deeided %0 Mreak the tetal imbe
boshs of apprentmately 200 ssuresse wmu:qtmmmm‘
thoughts in nind and resulted in the first un«-ymm e
resstiracks, cash csnsisting of a mgeet and 56 twe seures Mine for pro~
08¢ oquipnt; veomm predusing equipnenty eentrel equipmentd heused in
sejarate eentrel reems (twe for cash Srack); the R0e0eseiy servies
faeilihies, and o contrel resm for incentug powse (See Sppe M1)e.
o (b) fraek Designe = On \he dasis of iaformatiom
Mained frem the Radiatien laberstory, 15 was estinmated that & bleek of
Mlﬂmmﬂ‘mﬂﬁnﬁhmdﬂ”mhn On
8 Docember 15h8, the Precess Mngimvering Camivies of UORL released their
opeeification §-7 en the magaet deeigs, ealling for LS gape per trask,
cseh gap dimeneiensd to held tie double-seures ding, or & Setal of 198
souress, Dotk of thess desisiens wore Wased ou drewisgs prepared by







receiver umits for the initial Alpha ngp wre twe seures units with
& doudble regeiver, a liner, and the neesssary auxiliary equipment fer
their proper funetioming (See App. 07, 08, 09)s Im order te sehieve
the fastest peesidle esnstrustion seheduls, the culy shenges that were
te o eonsidered were thees which weuld net delay the seheduled pre-

dustien dave (Ses App. 223).

() Design by Nemufueturers, - Comtrasts for major
itemg of predustion equipment were entered inte with seversl large
manufasturere. Theoe oemtrasts, whish inelnded previsisms fer detailed
dosign of speeifie equipment, were instituted in erder that the Most
poesidle engimsering talent and experisnse would be svailadle te Steme
and Wbeter in i%s offers o develep the oampleted doaign as rapidly
as pesaidle. In applicstien of Vhis plam negetiated eemtrasts were
cg-q-mmmmmcm:ummmx
oquipmend and ualt sudetations; with Wstingheuse Blootrie and Naame
festring Gumpeny for the Jrecsss waks, soures, liner, and eellester
mehanisme) with Allis~Chalmers Manufasturing Oempany for magnet eoils
(800 App. B8h). Arrangments for aegetiated esutrasts wre made with
The Chagmen Valve Munefasturing Gempany for the fabrisation of b
vesuun valves; with Westinghouse Rloctris and Namufasturing Coampany
for the oconstrustien of diffusien pumps) and with the Pluer Gorporation
for ereetion of She eveling tewsrs with integral eil and water eselisg
sells (Soe Appe B35)s A diseussion of theee eomtraets will be found in

Seevion e

(o) 7imal Design of Alpha I. - A% & eonferenes im

Bosten, 17 Nareh 1543, attended by Sem. Greves, the fina) desimy..

5.7 W
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the Y=12 preesss was diseussed. The prineipal design features were
fairly well fined, The Alpha stage wenld Do earried out in five
resetrasks, all of the sems bastie desiga. There weuld be three Alpha
stags buildings, two of which weuld house tws recetracks ceeh and the
third would house a single reeetraek (3ee App. 322). The Sresk wewld
eensish of & L) gap oval magnet seutaining Wwe tanks plased back te
bask in cash gap. The seurse~recsiver aselanism weuld be twe eold
soures wmits with %he negessary mechanisng for eellesters, ecoutrels,
Mibn«lﬂlmm. M”ctmuﬂ&pd
three buildings, heusing £ive trasks, each trask daving LS gapsanguete,
vith twe dowble souree taaks in cash gsp, giving s tetal of 198
seurees, pos-nsguet, or 960 acuress for the Alpha stags. The eest of
she three Alpha stage uildings was estimated av $61,000,000, The
mnmccthr-umwmonumnmu-n'
91,300,008 (See App. 3M1), Tollowing are seme of the dirfieuitios
encomtered in the design of the initial plante (1) guiding 4he
cxporimental work of the researsh greups inte chammsls showing the
Yost grenise industrially) (a)mmwummmn
presess equipment; (3) design and eomstrestion of Whe largest magmets
over tuilts () power supply and equipmeat telersnces regalated withe
uaumd'udmymrmnnma (3) & Sremendons
vaowmm systes capadle of predusing and mainteining an almest adselwbe
veowm; (6) diffusion Sype vaowm pumps develeped in sises never
vefore attempieds (7) dovelogment of mow types of handling and unh’h.
oquipnent. Theos things were ssoemplished during the werss pericd of

_materfal shortage during the war,

58 NCTERFFIPORMAHEN
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(2) Nedified Alpha,

(a) Gemeral, - In July of 1943, & eonferense ws
hold is Chieage with the desiga groups and the primeipel anufacturers
of slostrenageetic oquipment. A mmber of designs for the Alpha rase=
Araoks wore disenssed 1n sn effert %o obtain the design whieh weuld
produse the mazimm smownt of predust as seen as pessidle and the
maxtamn tetal predact within ke follswing year, taking inte semeiders~
Siou Ao improvemsats in design develeped st the Nadiatien Laderstery
sod the oritical mberial and mupewer sitwations. IS was doelded that
Track § would Yo censtrusted with an inproved Alpha design waing twe
"ht” sourves instead of the twe "e0ld® seuree® desiga of Tracks 1 te
ke Voo of the "het® seuree was cxpested te dewdle the predusticn
frem the trasks Uo ohanges 1n Trachs 1 to & would be made (See Apps
326)s On 8 iy 1543, instrustions were 1sewed to rewerk Track 3 )
for 12 twe Dot seures dosign (See Appe BI7). A decisien %o base the
Mgh veltags eublele dosign ou the use of wmater sesled tudes fog
rectifiors and emissien 1imiting® permivted Gomeral Nlestrie Cempany
% precsed en the dosign of eomivel equipment for Track 5. This
dselaion was 1he result of & senforense ab Gemerel Bleetris's Pitees
£1al4 Mant a § and 9 July, vhish was attended by the Area Bugineer
and representatives of all other inmterested partics (See App. B88)s

(v) T™he Twe Het Seures Alpha Thit. = The primeipal
differenee in the Alpha 1 precess and the Alpha *1-1/2° precess (See
Par. 2+l) 10 indisated by their unites by the fast thas the seures of
elogtrons which form the lemisatien beam is ab ground petemtisl fer
“00l4" seures or a8 , very high petential, sueh as 33 KV, for the




. _subdesrs et in L0, ome Loy %o seures o N wmit and the other ey

"het® sowree usits. The sdvantags of the "eeld® seuree wmit lise
in the sinplisisy of design of the unit and 1% suxiliary equip~
mat. The advantage of She "Met” seures mait, which quiekly offsets
that of the "eeld” seures sad mkee 5% the mere desirsble of the twe,
1s What it vill predwes appreximately twise the cnmumt of euriched
mtarial as the “00ld® seures wmit. As & result of Alpha experimental
plant operatien at the Taiversisy of Califernia, it was indicated ¥iad
the predustion por %we “00ld® seures track wenld Do sppreximately 300
grems por nonth, The twe "het” seures traek ws expested to produse
600 grams por memAk of enriched mabteorial (Ses App. 389). ,
(s) The Youy Kot Scwres Alpha Taite = AV & eem~
forenes in Califernia en $ August 1513, a declsion t¢ change Track 3§
%0 & four "Met” souree design rather tham the tws “heA” source design
wms resched (See App. B30)s This deeisien was Deged o infermation
and %05t recults ebtained ot the Rediation laberetery prise %o this
date. The four "hed” seures wait was the ene astumally plased im uwee
on the £1£%h Alpha reestresk (See App. 012), |
| (4) Liney and Becsiver. - The main deer of the
Alpha Y=1/R dssign was quite diffevent fyem the Alpha I design. W
omsisted of 0o main fase plate for the tank, with twe epoaings o

the mesiver or B wiit (See Appe 0L and 088). DBegause of the inerease
in the mmber of seuress, it wes neesssary %o imtreduse the main and
subdoor (small seetions of the main deor whish ean bo removed independ~
ently) design. The four soures M umite alse required the development
of a qudruple reeeiver ?.oo Yolwme 2, Ressareh), |

3.0 ..zcouma.._aa_.ai.az
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(3) DBete. |
(a) Oemeral, = The moed for a seeond stage in
the Blestremagnetie Plast was realised lade in 1548, IV hed fires
boen theught that reeyeling the chargs material i & first stage |
ailding would satisfy the predism of reaching the desired enbhanes~
mut, vt 1% wvas seen learned that this reeyeling preeess weuld

nover produce material of the desired enriclment witheut prehiditive _

lesseg. It was fownd that by eperating om & smaller sesle tham thab
of Whe Liret stage and by weing 4 sherter radive of eurvature for the
1‘&.‘%‘3; btter smtrel of the operations ms

iipglﬂu&!z!g he soures sd .

g!lglil'%ggufllgt

o  fasilitate Dandling, and the charge 150 was 908 st & valus whieh

would provent the eritisal mas® frem deing reashed. These poinks
ulagi;g-gfgmue.“ |

struet & seeend stage Yailding of ¢ deaign differemt frem that of
the £ires stage (800 Appe B31)e Tho dosign of Whe Beta Builiing wme

— based en 0o experimental resulte, dosign ssswmpbions, and expooted

rates of 4he Alpha plant (800 Appe B38). The Dot Building was 4o (
csmtain twe tracks, twe centvel reems (me per track) the meesssery

| Yagmm system, 00rviee aress and ether auxilisry equipment. ?o.o
Appe B01).

(v) Zrask Design, = IV was deeided that the ota
trask would Do censtrusted with the bins in straight magnets in twe
parallel 1lines, one bin per magnet gup (See App. 019). This design
was dus in part te Tennessee Eastman's study of plant eperadicus.




aieifRafa]
The streaight magnet design alse eliminated the use of inside dine
and made tho ehanging of bin equipnent much easisr.

It wes belleved that & smaller number of Dims than the 96
required for sa Alpha trask weuld b suitable for the fellewing
Toagsons

(1) The required mmber of Deta bing was smaller than the
Sotal nmber of Alpha bine and 96 weuld represent 00 large & frage
Siem of the tetal Dote bins. IV was cotimated that frem 30 %o 4§
bins weuld be required. '

(2) The aherter "rwme® (spsrting St por chargs) 1n
Bota and the ingreased amowmt of servising of eaeh din required o
largsr propertion of servising area %0 tSrack area and the required
mﬁmummwm-m.uuumdtml

por Srashk,
(3) A suitadle Walanes of these fasters ms odtained with

ybmmm.mmrumavum;yc.s.h.t.y.m'..
m.-uwum-mdcwmmcm-q-a ’
sudstations and spoeisl rectifisrs, This nwder, 36, ws firs
established in & speeifisation, hand-writton by Dr. Lofgem, of GRS
-/ 5 Mreh 15h3 (See App. BES).

‘ (o) Unid Design, ~ The X Wit or seuree ws b0
e of Wb twe het soures Sype (See spp. 0R7)e IS was deeided ve we
main and subdoers for ease ia installation and servising. The mtn
door was designed %0 hold & water ceeled recevery limer (See App. 020
and G33) in pesitisn inside the tank. Ths fast that reeevery of al}




el

| reewvery limere imperative. 7The deudls esllecter type 3 wait o
reeoivey 28 showa in Appendin 020 was required. A nwmder of N and
3 suddeer designs were experimsuted with dfere the seespted design
was cheson.,

(4) Bquipmewto = The meesssary equipmsat for the
~ Dota stage was %0 de furnished by the seme mammfesturers as the
eorrespending equipment in Alpha (Se0 Pore 3-2)e The enly exespbion
e this mas the faet that Westingheuss ws %0 fwrnish the 20" vaommn
valves ingtead of Chagman, Wb this deeision was later changed o
cive the werk %o Chapmaan (See Apgp. B35)s

(o) Ascophed Suta Design. - During Mareh, 15kh,
the Bova Duiliing was placed 9u 4he 1inited eperasienn (See Apye B3h)e
A% Shis tine, the sesend stage uilding sensisted of Wwe trseks, sedh
emtaining o 3 gap magaet in Swe parallel sectiens (See App. 019).
2ach gap housed & vaoum tank whish in twrn eentained an N suddosr
mmm.-lmmmmmy.u-m
deow holding & water eseled resevery limer in place, Nach din was
Wﬂﬁﬁn&mm(mnp.c}l)ﬂmcm
(See Appe G29) %o ineure preper epersiisn. |

() Redesige of Bete Seuree Uaite, - During Yo

prelininery eperation of IIK, the Dot Pilet Plant, 10 was discovered
that the sewres it choosn was highly unsasisfuetory and it was
2000ssary %o bogin an extenaive remodeling and redesigning pregrem,
The exporimsntal werk ccamceted with this preogran was largely een~
dusted ot the T-12 plent in the INK magast. By the ead of April 154,
o satisfastory mode} was werknd oud (800 App. 335) and was intredused
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in the manufestwrer’s predustion 1izme whieh had deen prodwsing the
obeslete mede] for truining use. AV the seme Sime inspection ad the
plant was Sightensd %0 elininate peer werimanship and miseligmment
of parts whieh had deem eswsing diffieulty (See App. 336).

(4) Design Staves fu Augest 1943, = In Augnst 153,
She dosign of the varisus wnits was apprenimately 948 eemplete and
prastically all drawings wore issued %o the eenstrustion foress.
Prejest autherisation ot this Sime tetaled $101,532,000. The auther=
mt“mﬂﬂntknmpm“mmeﬂuh“
rndhuMMhoMmowumﬁt
£40%h was dosigned (ad that time) for twe insulated seurees por tank,
In addition there was a Deta Precess Puilding, osntaining twe second
tbags, or refiaing, Sracks esmslsting of 3F tanks cash. Theoo refining
srasks wore %0 % csastrusted with Ywe insulated sowress per Sank,
The autherisatisns alse soversd the Chemisel Preparation Baildings and
sueh amiliary fueilitics snd oquipnent oo were kasum %0 b0 needed ab
that timee The exporimentel plant eperatien of the first stape ob
the University of Galifermis hed indicated that the output per trask
would be agprenimtely 300 grems per memth of enrished material fer
oash of %he tracks censtrusted with grounded sewrees. The £ifth treelk,
mmﬂdﬁmlmuﬂmmm.mnmuw
msqomcmm-wm por meuth, IS was ostimated, ab
that Sime, that the £irsh of the main firet-stags trecks weuld go inte
operatien in Neovember 1943, and that suffielent refining stags treeks
would do available te csmplete the usesssary presess steps (See App,

m" .
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(1) Gemeral, - The next significant changs oeeurred
during the memth of September 1.3, when the expumsion of the eleotvo~
Bagaetis plaxt was antherised. This euthorisatien was gives by
Gemoral Greves a® a mooting in Emexville, Tenmecses, 11 Septendey 1915,
and was oonfirmed Ny Mujer W, B Eslley's mmovendum of the smms date
(See App. 31h and 379)e IV was further senfirmed by Nr. R. 7. Brameh
of Steme and Wedetor Baginesring Cerperasion iu his letter of 23
Septembey 1543, addressed be the District Buginesr (See App. B37).
This expension, kuows 58 Y-1R extonsion eevered tho doaign and esn~
strustien of four recetracks of an improved Aljha design and %eo rese~
tragks for the Jeta stage, with all msesssary suniliary oquipmat and
buildings, ab & tetal eeet of appremimately §110,000,000, This sest
ineluled apprenimately $18,000,000 for expansion of towa fasilities
made nsesssary by the inereased mmber of eperators. (Se0 Appe 338)s
nummmm-uﬁlqwsythm“
fasturers of the eerrespending oquipment fov Alpha I, |

(2) Alpha 13 Pressss Desigs.
() Building Design. < Stens and Webster precceded

tumediately with the detailed deeign of the min duildings and, ia
secordanegs with the instrwtions of Gemeral Greves, full esnsiderstion
-iuuumummcmuuwumm
esenstrushion, partisularly in the wse of materials whish %end b0

redues the smowmt of laber required for the installations at the aite,
In this respect, the new Alpha Precesse unumnumw,u

use steel frames and esrrugated asbestes siding, instead of the eemerete

oVl
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( similar 40 that of Whe original Jeta Duildisg,
(1) Dot Builiiug Se. 3. = In May 15ik, upem o re-enalysis
of Alpha predustion, 1% was dseided %o semetrwet sdditionsl Bets rage-
\reels, aad Building 960U-3 was autherised. The building wes desigaed
% centain Sue trachs and %0 have stesl framing and & sud-basements
Coppor was weed in plaee of silver iu the maguet eeils and s dar, aand
the building ws eutimated 6 oset 15,000,000, The axtleipated
o‘?o?u".gn;wﬁr.!ga.iuzug
for Track & (See App. Ni)e
oo Nedifiest _
(3) Alpha II Nedifieatisngs - In Outeber 15k, ordors
were plased for the strustural steel required by the limer servies
ares in Alpba II ant for the liners themselwe. OCortain miner changss
( vere requested by 710 (Se0 App. i3), and the Radistien Laberuserye
he Alpha 1 recovery limer mas dosiged in embieipatim of rumaing:
Z-05 exhanced® foed threugh Alpha II, ISe purpese wes %o atd in
rossvery of the exhanoed X-09 food material and %o prevent lesssqs
e liner wms an inclesed dust frem sewred %0 receiver, arewnd the
path of the lenised partieles, attached te Whe inside of the matn
asew (8e0 Apps €30)s |
(2) Beta Building Nee s = In Podewary 1543, T-1R degan
chonieal precessing of 8-50 cabanoed foed (See Appe Mik)e As & resuld :
" of *he imeressed enhanced foed from 3-50 and the satieizated enhanced
feod frem K-35, dws te authorisatien of & new wais, X-27 (See Doek II,
“Tole 3), autherisatisn for a new Beta building was edtained ea R
Nareh 1543 (See Appe BiS)e The Duilding, 980L-li, was te e duils YWy
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Stene and Webster under the terms of Ceutrast Ne. Wolly-108-eng-60

(See App. D) and was %o duplisate 920l-3 (See App. Bif)e There

wre ne majer changes in the precess equipment of Whis duilding,
(3) Cenversien of Alpha Truek 9 40 Beta. ~ The fagh

Ahat K-35 grodust was being ebbained at o wesh fasbey rate snd ot &
mush higher enhaneement than had eriginally bees antieipated foresd
mmwmmwmummmm\umm(m;n.
Af)e A mawsber of ways of asemnplishing this were comsidered, ameng
whish weres ' .
| (s) OCenstrustion of & mow Dote buildinge
(b) Comstrustion and imstallation of steinless
st00l liners and twe seures Beta waite im cme Alpha II track,
(e) Oomversien of eme Alpha II Svack %0 & fowr
seures Jeta Sraske
' (4) Conversiem of the Beta stage 40 & fowr sewrew
Bete stage (See Ay T)e | ‘
In order %o inerease the tetal predustion of Y-12, iV was deeided
%o ineresse Bota capasity by eemverting Alpha Traek 9 te a Deta wask,
In Jume 1545, Steme and Mebeter was authorised te precsed with the eem=
version and an 84,000 sqe £9. odditien was 50 Do made S0 the Building,
9201-5, in erder %o have adequate washing fasilities for imer, M and
B wite (See Appe Bif)e |
() Prepesed Changsg. =~ In the scmstant search for ways
ummo:mmdtbpm.mnnnw-jumm-
posed, sems of which astmally reached the test stege im a preecess
buildinge The £irst sush major prepesitien was made dy Dy, ¥. O,

3419
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Lanrense, in Octeder 153. IS was %0 be a pre-Alpha stage, knewn as
Eappe stage, and iV purpose wae %o give a slight eabanesment %o o
largs anownt of material, thereby redusing the amewnt of material
handled by the Alpha stagee As improvemsats were made in other methods,
this plan was abandemed (See App. Bi9).

In June 15hks, 5% was prepesed %o cmmvert Alpha I to a L "eeld®
seuree system, using subdeers and other nochanisnms similay %0 Alpha
I, In the discussions, Dr. Lauvense prepesed the fellswing pessi~
dilitice for conversion of »wl,u Is :

(s) Pour o0dd soures.

(b) Teur kot sewres.

(o) Bight seures wmits het or oold and

() Refinemeut of present Alpha I Ve obiaia
inereased output (See App. 350).

A now stage knowa as Goama was prepesed in July 19Lh. The purpese
of this stage was %0 enhanee tho materisl further afhor it 1af% the .
Dota stage. As in the ease of the Eappa stage, the Gemmn stage wag
abandonsd because of improvemsats in ether oquipment (See App. 351).

A propessd eomversien Maows s Alpha III wes cemsidered in July
ihke It purpeee wes %0 inervase the jredwetion of the plans by &

.Lk?sﬂku(glffl!&;.?lrtg
frem 10 %0 60. This plan mever matorialised ub has ot been sem
pletely ahandened. ,

On 235 July 154k, by direetive frem Gemeral Greves, all work om
scaversien of Alpha I was abandensd (See App. 352).

3=3. Ohemisal Desigie ~ The chemisal steps in the electremagnetie

o 5
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plant have often Yeen treated ap auniliaries % the nere spectasular
Precsss of separstism in e recetracks; howsver, Niis is ned he s
The chonival “Stepehild” is setunlly the deginmning and Whe end of the
plant end acosmte for & 1arge perecatage of the predustien werk dows ia
the plants I8 is in he chemical steps et the battle fer predustiem
offletonsy ceuld hove boes won or loste The stery of the deeign aad
dovelopnent of the shenical preocses fueilities refleste & csnstent fight
wiged ty Whe chemieal deeiguers ¢ hoep puce with expanded enpaeitiss aad
20w developnents, wnd %0 have chenieal fasilities resdy %0 eperets in tine
%0 200t Wrack eperatien dates,

Ge Chenistry Vasilitios,

(1) Alpha ¥ « (3e0 Appe O38)s T

vaper phase nothed of wranivm %etyschieride preparation for Srack feed
mberial e e cneeived and developed Yy %he Univereity of Califernis

~ Indiatien ladoratury eand wms o one suggrsted Yy Vum for uwee Wveughent

Alpha sad Bets chloride prejaration. Wiem e Alphs Chemistsy Duilding
(3l4g, 520R) was sutherised, this precses had desm doveleped %0 the extemd
*hat 118010 diffioully wae experieneed with it inetallatien, md 18 me
1ho 71708 %0 bo acespbed iy Whe eperaters (K Octoder 10L3), 1 wpite of

highey prisvities for ether csmatruction (See App. P83 and 28L), T pree _

eoss installed ms deaigned %o fnelude twelve reteting fursaess, b 5 M,
o!ﬁgfsgiﬁ?sgug A fouy fash glass
tabe 1n shich the resstien took place ws within the furnees, Ureatem
oxnide (U0g) was fod inte eno end and carden Setrachloride vapers inte the
oWher ends The preduct wae urantun tetrachleride (U01}) in eelid ferm.

R

oy g

s.a




caan sl

0laes tabeg availadle &t o timg were & matmum of 4 inehes in dine
neter and Wiie 1n tuyn determined %o 2ise of the vescter. Decsuse of
Ahis, Yo capasity of vaper phacs reacters wme 1imited % abeud 2 1de,
por houry, Sined this precess used UOR, ¢ausing & sopavate step in
mﬂu(m“nmuuu@,doumsm
" wore 1imited, the vaper phaee, after & fow rune, s abandencd Seuperere
iy tn faver of %o 1iquid phaoe (Ses Appe 203 amd 186).

(3) Alphe Limuid "hege Prepasecions - (See App. 038) -
Wen, in Felvuary 1903, 10 was Sheught novscsesy %o pieduce 2,000 1bs.
of initial fued matevial, 1or mediate wee, due %0 e 1imited capasity
of Who vaper phase, & saesnd mothed for shlevide preparatien was propescd
and secopted fer installatien i Nuilding 9808 (See Apps 267). Tais
wothed, kuown as e 1iguid phase, we developed Wy Erewm University (Ses
Vel, 2) ent was delioved Yy T2 49 ehew grentes premise fer prepeseatien of
larger euantitise (as eppesed %o vaper phage), end grester possidilitioe
fov preducing urentun hemsshleride (U01g), oS cme Sine being censidered fes
e charge matevial (Soe Appe 388), Sines We 1iguid phase precses had ned
Yoon fully developed ot Wiat tino, csmeideradle deley was eupevisnsed in ite
doaign and Snetallatien (S0 Appe 309)e 1%, howsver, chewsd such premice
Nat Yy Jane 10 we given prisrily ver e installation of vaper phase,
St 40 e nod csmpleted wnti) Sevenber 1903, adent ¢ nenth later Wian thed
process (Seo Appe 790 and 3)1). The precees as installed wtilised o 1000
gale glase lined renster, sharged in batehes with earben tetrachleride end
ursaisn enide (U03) (See Appe C39)e Tho veastien was carried ot &b adeud
l”ﬂut.mdﬂslmn-mh&.“wtwéfo1
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hourse The preduct was urenius psutachleride (UOI,) with liquid execss
sarben totrachleride (CC1))e Suffielent 1iquid phase equipment was
dosigned %o provide & capacity of sdeut 30 idee por hewv.

(3) Phosgen Dispoeml Sygtangs = & dymprodust of the tue
resetions deserided in the preceding paregreph was phesgme (COClg), o
hghly denis geee TUO separate systens wre deeigned aad installed %
oare for i4s dispesals caustis serudbing Sowmre (See Appe CLO) and an eume
cuis seuwalising qyetems Soth chenicale, samstts (Se0K) end mments (A,),
reaeted veadily with pheegrne o render 10 hasnless. In the csustis eye-
tam all vent gases frem the resstien nixtuse (Jee Appe GL1) were peseed
Whrosgh & oy 1240 Whidh & ceusiie sprey was intreduced, therely wehe
ing out al) phosgene frem o vepere rolecesd %0 he atmsephere. e
smaenis ssutsulisation aystem perfomed e fusetiongs I¢ provided & et~
tinueus flow of frem 0wl 1%ee por houp of amenia (o gas), inte the
14quid pheos 0ad veper phase vent systenss IV further wag decigned W
intvedues iate the 1iquid phase vens aysten frem 300 %0 500 1bee of sunee
uia vaper within @ fow nisntes, 06 on cnergsaey neaguree. The emergency
sysm s actuated by o push-tutten cmtvel and, later, previsiene wre
5040 for si eutenatie releass setusted by an sutenstis detester (See App.

%3).

(L) Yogwsn Disti)latien (Sublinatisn) - (3ee Agp. C38) -
The eviginal plen for Alpha Chenistsy ineluded seven vacuss distillatien
stille (3eo Aype C8 and C3)e Sinse Veth the vapey phace aad 1iquid phese
netheds produced varying cenpesition and purity of the desired feod
‘materal (U01)), o nethed fer refinemcat had to bo designed %o insure
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depemdadle resultss Ia vesuua distillatien the rev ureaius tetree
chleride salt from vaper phese or liquid phese wee sudjected to sudlie
mtien (%0 psss frem selid %0 gasvous state witheut being 1iguid) ob
appreutnately £008 0 and ot very low pressure ( 10 %e 3 mm of sereury).
This elinivated fmpuritics and preduced o erystalline preduct suitedle
mwu“-hrmtmm.w. To 40 Wis & charge me
placed within & "beet” (speeial sorsesien resistent aliey wiindes), vhish
hhumﬁuﬂdﬁh.omum mumm«m
of koat end pressure the charge passed imnediately %0 he gusesus state,
% ' dopsaited en & Ater sooled receiver In 1ine with Whe vaouun sule
Lot flows A 11uid attsegen rep 1n e weouun 1120 provested leaks of
saterial te the vaowm punps, Uy fressing the materials in the eeld trege
™he sovere vasumm sad heat conditions impesed en the emipnent nede cone
sidazedle ssperimsniation necessary defore & suitadle dssign was resched,
Revised estinates of material to Us handled nsesssitated frequeat sddie
Slens %o the unite. Dy May 1943, the susder had besn insressed fres seven
%o tem, In Augast, pilet plant sporatiens a$ Rechestey, lnfut {Se0
Yel, 8, Fou, L2, Teccsrsh), indicsted nesessary chasgee of design (3ee
Appe D95)e llhvhh of censtrastion wore nedified sad heavisy mterials
wre used, so Shat prepor muchining esuld b nade and closer telerences

~ resshed (Seo Agp, 396)s Zewever, Yy Yeblressry 19k, the unite were still
vasatisfactery, &ue o diffimlly wiih bmperature regalation ané mschante
eal breckdews and netheds were being devised % impreve new waits for
the exteneien wideh hed by them desm sutherised (See Appe 57 wad %8),
™he new wnite decided upen wore of T2C design and {ncluded new metheds of

fadrisation with »e sudstantial changes W
| 32 NFORMATIQY
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(5) Dry Room 7asilltisss = The eublimed produes (UC))
was highly hygrosocopie (gboorbod peisture) and when cemtasinated with
nelsture formed am unsuitadle charge material, The sigaifieance of thig
could net be fully resiized umiil charges were made and used, By Augush
1943, & dry reom wae deing designed e allew the £illing of traek charge
bottles witheut the material ceming in eemtast viﬁ noiet alr (See Apye
CL2)e The installatiem in Puilding 9202 preceeded thewgh here was sems
doubt hat preple ceuld werk safely in \he very dvy atessphere required
" (Ses Appe 399)s By Jeptumbder 1943, & deeisien was reashed % step installe
atien of the dry room and to stere all purehased equigment (Jee App. B100),
sincs 1% was belisved Wat dry bewss previsusly wuils for laberstery
study weuld be suffieiens for predustiess later, in lay 19ll, whem pree
duotiom capacity of the plemt had sudetantislly ineressed, a dry reom
wis again authovised and designed, Different renges of relative humids
1ty wore tried with relatien to mi;u physieloglesl effectss A reage
of 6 v0 108 relative Mumidily ct?ﬂ:m tosted and found as & safe

-working remge, |
(6) Alpha Primayy Msesvery (Nsching Wash), ~ The system

whorely unssed end comteninated uwanins tetvachloride (called "guak"s)
was resovered from Vs track wmite, when rvmeved for servicing, was &
sinple watey and stosm wash nethed, porformd in the precess Buildings,
Jueh meshauical washing, with watey, water and soid, seraping, bvushing,
vasuus eleenisg was used as seexsd necessary, bus later wtheds resorted
slzest entirely te steem spray (3ee Appe B101)e Cepper plating of & pars
of the equipnent was unm:& facilitate clesaing of sortain equipmsnt,.




Vory 11%10 oquipnont ws vequired, Selutiens were stored ia “guk’
tenks for Sransfor %0 Alphs bulk Wweateent recevery (Building 5208)s

(7) Alghe Megyels Neegvery (Sell TreatmenteSuilding 9408)
(300 Apge C38)e « Dy Nareh 1943, & Wik treatnest recovesy precess,
reclain matorial frem the Sracks for Alpha material, had besn doeigned
for tho fellowing operatiense |

(s) Precipitatien of irem with smmenimn sarbenste
sad asmonten hydrenide (in prosensce of hydregen perexide).

(V) Contrifugation %0 vemeve the precipitated ferrie
hydvenide (Sharples emmtvifuges wore used ‘venuss of mmall mmeunts of ires,
The Starples av emall-eolid-veluns 15,000 XM Contrifuges). '

(o) Procipitation of the offluem® (1iquid) leaving
mﬁrtﬁpdﬁ—-bmm |

(6) riltretion md wmehing of selide.

(0) Mediseeiving of sedid with nitris soid wd reyres
eipttation with dydiugen povenide to 00}, |

| (£) 7idewesien of VO,

(s) Dryisg, crinding, ssrecaing snd sletning to
U0y (300 Appe T ) | '

Mestly, glese lined equignent with pereslain mad stainless stes) pipe
ing weve wseds “Ounk” sterege (See Appe CL3) and reagent sterege fueilie
Sies wre slee previded. Yarisus mediffeaticns wore sdded thrcugheut the
your of 1943, frem piles plant experience, tut ustil 18 ws desided v
dosint in step (4), inetead of naming threugh filters, 20 majer shenges
wire made, Hore expevicnce Mad showe that e wlide settled wry repidly
end an adventags eould bo taden of this 0 doeresse Vime of filterisg,

e
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Slurvy pumps (See Appe CL3, Item L) were alse sdded % replace he
m-mpnmmm-uwmummumm
frem the decanters (3ee Appe 2103 emd P20L).

(8) et Chemiea) Arenp in Pressss Pujldiags, - Aewual
epsratiess 1n Bete Aress followsd quite & 4iwe behind Alpha Operatiess,
b plans wore 1ald and preessses develeped leng defere they were in
setual use Pires desigs leyeuts wre effered by Ney 19i3. These ime
eluded (1) three wagh 1inee for sprey md Madwsshing of parte, {(2)
thres liner washing Sanks, (3) reseivey washing Maks, (L)} sterege Sanksy
(whore Mydvegen porenide we %0 Yo added to prevent depesiting ferrie
wmide), (3) Wwee evaperater aystens of 250, 500, md 1,000 gals, pev
day, end (6) any soparate evaperatere needed 12 aitrie aeid were used for
wmehs Busugh spase wme included V0 allew inestallation of Vwee mere
1M.uhtnnmnbm(lu% 103). Subsequently,
_mmmmﬂ—--dvdb.muuomwmm_
hwnu.umaummwmmuu.
m«wwuummmmmmam
iag stainless sbesl oquipnent (See Appe KI06) By Jamsazy 9Lk, & differe
oud mothed of hMandling the wmeh selutiens wis delng propesed dy the espove
ater, whoredy essentinlly e seme oquipnent would ¢ weed ut vhere a
large part of the wrenivm weuld %o talum eut before evaperation (See App,
§107)e Hesaver, by the t3us he Peta tracks md chenical areas were i
operatien the erigisal methed ms in use (See App, 2108),

(9) Dets Chemistry Bulldiag (Peilding 9203)

(a) Oemsyel, = The fumetiens sasigned to Whe Bete
Chemtistry Buildtng were s fellewes

387
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1 Rewsive preduct frem Alpha Prosese

2 Purify end ecuvert ] for use in Zeta ssparater

precsse |

3 Purify sad eonvert unesparated material from
Beta traeds for reeyeling

4 Precess Bets pretest mterial for ehipment,

Design of Sho Peta Chonistry equipmont we 2ot started ustil adeud Moy
1943, frem which time 1% wae earried en until Augustd, when S%ene mad
Tebetey wme aghed %0 suspond all wrk widil piled plant cperstions ssuld
%0 smploted snd neve infersation conpiled (3e0 Apps 0109)s During
Geptomdey and Ostober, it vas docided thet Jetn chemistey faeilities
should ' dootgasd %0 Mave mfrisiend espeeily te handle 1.0 Milegrwm of
uca,.,.a,y;&-i-mnm. % b0 inervaged % 9.8 kilegrame pep
mwunnxw.. (See Appe M10),

(v) ladevatery Preeesy, = During Septemder, it wmg
dootded hat ene of We nethels (the "xpiregen poremide” precipitasien
tastond of %o “emite’ prectpitation wthed) being developed ty the
operater for propasution of U0y frem soparated US1Y weuld Ve installed 8o
-mmwmmmmummmoh
provided. . Squipnemt wae Sesigued for e nothed suluvtnd, which ves o
-dlom.nhmw;/ymu. ssnsisting essentially of neutmulige~
tien snd oold filtsution to reneve irem, fellewed by Whe presipitasien of
urenfum pevexides The perenide preeipitat® weuld remsve 959% of the uraanie
un and on the seale ccntemplated (7500 ee of dydrechlerie eeid (N01)
colutlen wmtaining sbeus 250 go of UOL) would ake sbeus tve Meurse
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The urentus pevexide filtrate was dried and desenpesed %o U0y sad tranee
forred % chleride prepamition spparetug ag a dvy pouier o aasbon %-
tradhioride slurvy, T linee of glage equipment for this precess wre
docided vpem og wfficiomd for 1nitial eperations, snd 3%eme snd Todster
precseded vith Weis prosareamd, Cemvereien %0 %o chleride wms md
for cnssgh advansed in dovelopuent for o fisal design %0 YW worbed suts
(o) Carven eruing Mei)itiege = A0 the sane tine se
e feed progarasien wae dseided, W extent of nseded cartes burming
feetlities (%0 receves urentun Snbedded 1n carden perts) was indfleated
and these fasilitiog were designed % inelude clestrestatis soparatign
of %o gaessus cendustien prednete (recovery of valuadle material frem
flee gas by Cottrell precipitaters). Thy oquignnt we 0 Yo divided inte
four 1100 » £iret 1ins, with capacity of 56 1bes por day nesded Wy 53
January 19Lly sesend iine, 23 1%s per day, 1 Decmmder 193y hind line,

23 1be. p@ day, 1 Deomber 193 fourth 1ine, 125 Ibge por &ay, 33

Jawwy 19khe Initial precurenmt of this equipnent wae startyd immedise

toly (See Mpp. M11),
| (4) Quide and Chlepide Preparetion Freeosses - M
Serinley, Califernta, during Ocsteber 19L3, further docisiens veve reached
vhich included %up notheds of enide md shleride preparation feor pormanssd
ingtallatim. The Univereity of Califernia grenp had doveloped & precese
Inows os e "smalis® precses. Sssentially, & Mydrechleris aeid selutien
of urentwn is reduced 1a & cathede alectreliytie ocll md e watun
exalate 10 preeipitated sway frem inguritiess Judsoquantly, Whe smlate

" 4s ealeined ts Ulg oF Uy0g and eeuverted ¢ UCL, iR @ vaper phase reacter.
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ﬁnnﬁlapoﬂyofﬁonﬂmll&#mbn‘uﬂnm. with

100000 of 1ese Wam 0., including waper phase shleride proparationse

e vaper phuee veaster wmas dosigned %0 run continmucusly fer 200 heure
oF ueree Jncther methed, develaped Yy Whe oporuters, showed goed Yo~
sulto. 10 caneiated of Pired precipitating fren frem e exidised gk
selutien in Whe presenes of sulfate of iress T reculting selutien s
wined 99% of he uwrendem sad very 15%1e iren, TN solvtien wme them
trented with hydregen perenide and U0), SNg0 wae precipitateds The U0, MyS
e 151008 19 U05 end converted s UCI, 'y use of the 1iquid phase
methed, An eloetrelytis salvage ssthed for the 1S of srenius revatning
fa e sulfate precipitets ws alse prepeseds Frem Whe resuite shows 1%
me dosided %0 install e traing of sach precess, with & eagacity of

10 Mlograns for eaéh Srain, giving & Sowl of 18 kilegrens capaeity, Come
parative anslysis of thetr fimal preduets weuld Vo deternized frem seteal
epovation 1n e Vracky, Equipment was %0 Yo furnished Dy UOMSL and T
for Welr reepsetive notheds, \dus allowing nines revisisns dve 4 edvence
infomation %0 bo nade (Ses Agp, M12).

(o) Opsraston Popted I\ Moy ol %0 3 Juiy jolky -

uummm&w-umm \he nethed used fev Beta
'.'}_mummuommwmummmm,up

m.nmuum-ummwnm(mam
o n13 wd 16),

(f) Zine) Product Mesovery, - The metheds used for

- proparatien of U0y were essentially the eene o Jeta reeyele methedse
Vm-m'ucunh-.hn'nv. wre greatly eupmded ever theso taken ¢leo-
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where, Nateriels -l. oquipnent were a¢ corresien resistens ag wore
available and Sncluded $he use of the netle setale (geld, silver, platie
mm)e $ainlese s008] wae weed ou fleers end benches and vherever ey’
chemes of @ opill extsted. The U0y wag Srwmsferred o Building 9733
(MWMuq)*nnmmnmbbwl
narm(w,‘),urmm

 (g) Bthep Extractiens - The nethed of exids prepasse
qMWhﬂﬂﬂMMMthmujh.
Frem early eperations We iren esntent insreased frem 105 based on wrvale
VS eontest of We selutiem, %o over 200K Thees, plus ressvesy prediems -
frem Alphe receivers (3es Appe Pl1L), etimulated Ve dseign of different
setheds of recevery and enide preparutisn, Ineluded in theee wme
.mauutmnm*nymmb.ammumw
I W Pets Chemistry Duildteg (9003) mné was boing veod euessssfullys
™o other oxtvartion procsss utlised mmerens clace tewers (des Appe CLA),
eireulating pupe sad [veparatien Wmks, The cmemniseted solutien of
wnig wae £34 o 9ep of Sousy counter current 49 the other Wiich entere
of &b Dottem, 7he Ster with 185 lead of wrenium niteuts wis \hem wshed
vith wmters The selution of urenius nitrats odtatnsd frem the ether ene
m-uru-u-ompmmmuwkuum
w9 prepared ag defore (3ee Appe 51135)e Bther entraction aotheds were
aloe eutended %o Alpha produst resevery netheds and Bet product resovery
sstheds, sad w7 sven prepesed for Alphs bmik treatasst recevery,

b Sxtenpien ve To12,
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(1) Alphe Primary Nesevery (Msshing Wesh)e = Vhem, in
Septeudey 1903, 16 was doeided %0 Goudls e espacity of Y-18, and
sutherisstim was given for twe new Alpha Precsse Buildings, prelini.
rary plane for %40 wash arees wre Yased wpen sinilar arees in Alphs 1
unna‘hmha(m-t.aus.). Befure mstallation e
ocsuplete, howaver, 10 boesnt nectssary %0 redssign Alpha chenical wach
areas %o pruvide fasilities fer handling enhanced (E-29) materiale.
Fapthor roferense % Woee areas will Shorefess 10 nade undey diseuse~
ion of Nedifieations and Additiens Vs Alphe Primayy Necevesys

(2) Alpie Ohemien) Suilding Sxtenstiess = I0 was rweognised
vhen ad4itimal predustion cepasity was sutherined that Alpha Chemistry
wosld bave ¢ Maadle Wwics as wueh mtervial se originally prepecsed for
t%¢ Chemistry Beilding (5808), In Nevemder 19L3, plane were resghly
1034 for tnovesset bulk Sreatusmt cupesity and tnsluded sous shangee
Yelioved nocessery fer inproved cpevetion (Seo Appy F116)e My Felwwary
x'gu,nnwuo-mnuumuuuum
Beuigamt wae dseigned %0 Selude mough "pmdk® cherage for & week,
wm-m-wm.mt.-anm.oummu-
tlen swop for iren, sugeosted changes for drying aad caleining (Ses
Agpe OlfS), use of £110010 tnateed of sentrifuges, Oliver filtere (See
App SUS) retating, eentinuees £11%¢ wsing vesmm) %0 supplonsnd the
docanting step previcusly inetalled mé overall ineresss of sspeeitise
of enieting oquignent (500 Appe M17)e The prosence of ires in solue
tion necessitated further requests for chonges in dosign during Nareh,
By April, the munercus additions of equipnmmt esused the asthorisation
of an olditional Yoy % e ilding extemsion, Thip further esused

e gourr gm0
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revisins of layeute and maehine lecatien plans (See App. M18), in
inerenss of 1iquid phase fueilities %o deudle preductien wee alee re-
qoeted. Only & fow nedifications %0 the 1iguid phase precess wore
uade and %he installation of %ue new recctors wae peseidle in ke oid
Suilding (3ee Apps H119)s A salvage aves for bulk Sreatmsnt dad Seen
stherised in Jprile Tiis we fer resides ealvage in ires jreeipitaces
scataining varying eneuats of wmmimme 1y Sevemder 13ih, befere in-
enllasien 1n o o1¢ duildtng was evarted, plins wore eanged % ine
elude %he salvegs aress in e extensiss, aleng vith egipment fer purie
fying high beiling ethers, shich hat doem sutherised ist menth (See
Appe N00 and M), In July I9Lh, sm addition of equipnent including
smdlmhvmﬂ.amdsd.fwdmpm
precipitate offivente (S0 Apps Fi8). In Fovember, initial epevations
were started, doth in bulk treatnent and 1iguid phase (Se0 Appe RIS end
(3) Detm Chenistry in Presees ireas, < The sutherisatten of
u-«umumu&ur«mmmw
el requirenmis. ummaum\-muum
nmuammnuumm(hmumh A
m-mpﬁunnuwuw-amnnm-dqu
sans lings. “mm‘!-ﬂ'ﬂ“ﬁtiﬂllﬁlMW
oipitation precsss ws installed, which will 3o refurred te laters

(L) Seta Chewistry Muilding « & (2ilding 5208)s « Altheugh
umu.«w-mnumum-mmmouumny
sonceived Deta Chenistry Nuilding (Peilding 9203), the smoun® of aseay
work that would Yo required and inereaced requiremsuts fer anu@
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1% necessary ¢ autherise & new Betn Chemistry Duilding (Building 9206)
and %0 plan fer Buildisg 920) as sn aseey ud.mlyu«l building (3ee
" Appe B125)e Building 9206 was designed so that 4o Alpha snd Bets
reseiver mahing departasate, Wgethey with exide ccmversien and
chioride meaufusturing 1ines for each, wre allosated nest of the spaee,
The Alphs seceiver washing ares (See App. C15) and the Neta "punk®
‘resevery departmmt wye divided inte 3 separate 1lines, se that 3§
different dogress of onrished material eeuld te handled if neeessary,
The Beta reseiver washing ws sintlerly divided ixts 2 lines for Yue
separate dogress of enrishment, In sdditien, faeilities for chemieal
resovery of Q" material (depleted urentun 238 receversd frem reseiver
saybens), sterage, sheps, ul salvage wore provided se well as laders~
tories, rect resms wd offises (3ee App, M26), |
rwmmnu.u. & largs number of reems w9 provided in
omrnbml“thwtu- inte mmall inevensats, % preveat
4o asesudly of suffieiomt naterial o oxesed the eritical mass (Soe
Appe D) fev & fleer plam of the buildingh There wre 13 lsberatery
nm. insluding spase fer speetregraphis amalysis ané fins) preduct
ouinl. Alpha receiver vuhh. wmd precessing sore previded with 13
reongs Pota reesiver mshing and fimel preparation had 10 reemy,
Bets mnu sxide preparatiem snd chleride eenversion sseupiod T rooms
(3ee Appe 5187)c The geuersl features md nuﬂd presesses of Nuilde
ing 9903 wre fellewsd, but with mamy refinements, Mrtieulay esphasis
was placed upen fasters $hat eould sentribute 4o lsssss. Stainless
ateel fleevs, sarefully aemtrelled sir flows, sir omditiensd veatilee
Hiom, BeNvesrresive materials of comstrastiam, enslesed precess flews,
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transparent shields or hoeds for uitnﬂly open places of work, aad
sany othey metheds of pretection were devised and previded, By Septsmder,
Beta operations in other areas were cperating ad such & pesk ef eapasity
that the tep prisrity placed en BDuilding 9206 had % de further bdrekes
down and individual areas o reems wore givem further high prisritvies
(3ee Apps 3128). Frequent slteraticns, sdditions and enissicns were nade
% arees within Building 9206, Whe funetien of the preessaes, hewsver,
remaiaing essentially $he sane. Isitial eperations {n seme areas started
during Oeteder 19LL, dut cemstrustion sontisued threughout other aress
for & sonsidembly lenger Sime, |

o Nedifientieng end Additiens,

(1) Alpha Primary Meesvery. = T™he eriginal plems for
Alpha 11 Precess Buildings dad Deon designed ca the dagis of nermal feed |

maberial md o caly 75 %o 90X recevery. Ne previsiens had been made for
reoovery liney washings as mo liners dad beem used. Whem, in Naveh 19Lh,
18 wag propesed W precess .29 material in Alpha Dufldings (92033,
980k 4, 9201+3), 1% becans necessary Ve reviee Alpha II designs and ise
elude plans fer 100X noonq' in the Alpha recovery areas. AS the tims,
Alpha 1I -o.h‘m wre contained within adeut 6,000 sqe £9. in cach
building, Tor the redecigned washing units % include liner wash, an
addisinsl space of 14,000 sqe 74 was prepesed. Seme emmsideration wag
given %8 thw inelusiem of varices inanh. steps, Sud these idess were
abandoned in favor of mere semplete washing prosedures (Ses App. H129).
Ineluded in faetors governing the scheme for redesigned wash units were
careful reviews and studies imvolving "eritieal mssses”, or the pessidle
aesumulation of %00 muoh maderial in one area, T prevent sueh an secumte

3.3%
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" lations, complieated interleck systems were designed snd these wre
' cupplesanted by the shielding of bemks with cadnium sheets (Codntun

has the preperty of abserbing neultrens which seuld st off & chain ree
actimn), The interlosks were se arranged that cue omtrel operater ceuld
kmew how many 1ines were in eperetien, or hew many tenks were filled,

snd eould enereise sentrel of these within the 1imite esteblished as safe,
" Previeus plans fer naterials of construstion had beem made ou the basie
of cerresive selutisme containing 2 ve 5% {3.0503.. aeid, 1% qule
furie asid, plus verying smeunte of nitris seide 7o handle these selu-
tiens 10 had bdoen decided %0 use rudder-lined steel tunke, Saren pipe

(a plastis) end Hstelley O (a correeim resistent slley) wash stands,
vhich senferned te Whe original recevery area dosigm (See App. 2130).
Sinee 5% had Nt Deon definitly deeided thas full resevesy liners weuld
be used, suly resrrengemsnt of storage texks seemsd neesssary ly 1 Juse
19Lh (Se0 Appe M31)s When in Septemder 1% had been desided %o use full
:uo_q_.. ﬂt-»l- % Baildinge uuc.u..r ead 92015 wore ales deeided aa
mectssary, (Bullding 9201-3 was designed sad Duils te use liners), The
oxtensions !: inslude six liney wash stands plus areas fer lcr-u»lu
servioing (Jee »-.-. B132)s Turther refinements, mueh as rpuv pressure
sprays, elesning meshines for ding, and visylite (plastis) slseves te
eover bin equipnent during hamdling, were upts_ added, fupther %o decresse

lesses,

| (s) Gemeral, - Wile feeds from £-25 and 5.50 be
t.- Alpha track units were being eensidersd, 1t Yecane obvisus that the

3,36
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Alphs Chemistry Duilding weuld nod de suitable for the type of euriehed
feeds that would resuls frem this pressdure, The reastors of Puilding
9202 were all between the sises of 500 and 1,000 gal. sad eonsequemtly
far greater mmounte them the eritical mase of U-235 eculd de centained
in ame vessel. IS thevefere deeams expedient t¢ deoign o Building hat
wuld bendle "gmks® centeining Whe expested 1.4 to 5% mtertal fres
E-29 and 3-50, Dy 11 May 194h, sutherisation was givem for ke 9207
teilding greups 1% was intended fer the mew building % have & mmber
of mmall esale 1ines of flow, handling ot cue ting net mere thea 50 Abes
ol'uou,,‘ov 36 1bee of UO3, of the E-25 eariched material, I8 wag
further estinmated that chemieal equipnsat would have 4o be separated Wy
.umtrmmmm-wocumwuomvumm
hu‘uu (See App. BL66),

(%) 201X Treswmesy Mesvery, - A¢ -mmxv sne

- ooived, the ik Wweatment departnent of the new Yuilding would ¥¢ ree
qired % preduce 15,000 1bgs of UOS por week, using 18 separate lines,

This, ot firs, wae eotinated as sufficient for the nins Alpha trecks,
taking inte eonsideration sertain basie asmmptions, that is, by allette
ing 200 gale of waoh watey poy unit frem the ‘racks, 18 ‘ernivations pyor
traek per doy, .é-x/gmvtmmuunrmanxm of "punk”® frem
othey scurces (mivags). ™o 12 lines for hlhm-hnt wre later re=
dueed %0 8 lines % nake reem for salvage equipment,. Mather then eonstvush
e larger building, 1% was desided ¢ use L dulk treatwens lines and duild
mere precess lines, 1if the need arese, ™e 8 lines were eemsidered suffi-
olen$ for L Alpha II tracke, and, with pegsible reduetiens in wash water
volunes and time cysles, would be enough fer ell nine trasks (3ee App,BE}
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In ordery %o simplify the flow as much as pessible, gravity flow was
utilised o o large m) oliminating ethervise neesssary osiremlating
pamps and piping (See App. 05)s Thie neeessitated & duilding eof
emngideradle height, ut & more simplified eperatisn was aseured, with
" resultant 1aek of held-wp of material and desreased lesses (See App.B13L).
Bther extractionsf and othyl oelloselves metheds of bulk resevery were
otngsidored, Ethey extraction was elininated, dub the peesibilities of
oWyl ocelleselve dolayed somenhat the eriginal design of tulk treatmend,
By Jume 154l hewever, besause of umselved diffienltiss with ¥his methed,
. 16 was doelded W precesd with e eriginal, ev Nuilding 902, pressss
(3ee Appe 2135). ' o |
| (o) Liguid Pase, « The 1iquis phase department
© was expeeted %o preducs 20,000 Ibs, of UC1) per week and required 2l
separate 1150, besed on 50.5 pessidle safe russ per day, O heurs time
eyele, and an assumed 'doiu-fu“t"' of 10%, e precess ws dseigned
as essentially the eame prevses as liquid phase is Building 9208, Ib
 wes enly 1ater tha® new specifications required partieularly redieel
shanges in the ealeiner (See App. 3133).
Dry resm Damoe, ¢F Oens, Wre Neeescery % hmdle the ealeined
mterial for feed S -ml-nu-.- Twonty-Loupy of hess reems wre ine |
stalled, %0 have s relative nmidiy of 4F ot 3%,
A - (d) Z"unk” Stevege. o (300 Apps OLT)s « Sterege
faeilivies for "gunk” selutien were plamned om o L4 dsy basis, the origle
Bal conception of which was to transfey "gunk" selutiens frem the preesss
buildings is 200 gals rubberelined pertsble tanks. The wauks were e be
sadnjum shielded md space would de previded for them im the 5207 greup, ¢
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each tank being stered umtil ite cendenda could de processed. IV wag
later censidered safe % install intereenneeted permanent tanks, safve
guarded by sm interloek systems As & resuld, 96 wnks ef 200 gal.
capaeity cach were installed i o eeparate building (Building 9208),

(o) Salvage. « Salvage and rvesvery requirements
wre ssvered by evaperation smd other sxtraction nethods, Ia this
ccunsetion, the other extrastion systen was prepesed for the wmilre bulk
treatent resovery system, therely elimimating salvage q&n’cim. Ag

1% wamed wut, the fear of explesiens/ whish would result in the shate

dowmn of Alpha nnnv& a8 woll as the pessidility of seattoring valunble

eurished material Yeyend reeevery, eliminated this prepesal, Pey

" salvage eperatioms the feay of explesion was present amnd previded for,

Dut d1d 2t senstitate the mam shutdows possibility that o bulk
treatueat explosion 414 (Seo App. B134L),

- (£) Inetmeystiem, ™o saount of tneizerntion
that would Yo required necsssitated a separate building, Ascordingly,
Building 9769 was added %0 We greuy. T ineinerated material per day
vas cetinated a8 fellowes

"5* (Seures) ound material
Lo 1be. of carben
100 1be, of rege
25 1be, of rulber
100 1dge of weed and nigeellancons material
“2* ond mtorial

200 1bes of earbon - |

_




100 1be, of rags and miscellaneeus material
"Q® Naterial (cemtaining impeverished U-238)
50 1bes of cardem
25 1be, of misecllanceus materiale

(Seo Apps P236), _

(5) S%atus ) Augush 19Lhe « By the £ires pars of
Auguat, %o following 1ist of natn facilisies, cemsidered ag the 9207
Group, wore under design sad ineluded all majer itms exespt & urentws
hexarlueride csaversien wuildisg and o eudlimation building added lader.

Suilding 9207 Bulk Treatwsnt Departuenty Liquid Phestp
Naintenanes Shey, hhninm. Offiees,
Building 9208 "Guak® sterage, |

Building 9713-2 Asmenis Sterage Heueo,
Neilding 9TR3-22  Chemge Hesos and Cafeteris.
Nilding 9769 Insinerater Puilding,
Bolldiag 9109-19  Water Geeling Towers,
Pailding 96168  Chemisel Unleading Statiem.

Building 9602 Alkals Tower Imstallation,
Puilding 9510-3 Wagte Chenieal Beutralisatien Station,
(3ee App, 2137). '

(h) Subiimatiens = By the end of Sepdanber, & new
bilding (Peilding 9210) for sublimation was suthorised and iselwded n
his greupe A %l of 30 etills wae planned, with the {nstallatien of
Gls % b0 made, This was based om eharges of 35 1ve. of UCL), 18 hours
Sime eyele, and & "demm-faster® of 0%, e atills 0 bo used i

3.0 M
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Bullding 9210 were of necessity smaller them these ia Building 808,
Wt theiy funetion was essentially the same (3ee App. P133 and P138),
he heatiag of e dead, or retert, was % do deme by & split YWYpe ovem
(1ater ohanged %o ene which eould be reised and lewered) that eeuld W
opened amy frem e retert and nuuummmguo retrs o W
sooled by msans of water fren spray chamders whieh in turm sould de
relled up md awmy similar 40 the even (See Appe B129)e A mmber of
dry resms were te b previded te malntain &% relative hunidity as 700p

(See Appe mnlo).

(1) Heomaflueyide Cemversion Fuildings » Whem the |

fast was firet lmowmn Ut To12 would receive K-25 feed material it was
thought hat the feed would be in the form of U03, having beem cenverted
frem Whe K25 eud product at %had plantd (See App, B1l1). I wag et
- until Oetober that plams in roviced % inelwde seaveysien of Whe feed
a8 Yoi2, A duilding in e 9207 Orewp wae sutherised whieh wag desiguse
wd o Bullding 9811 (See App, P1Lg)s IS was %o handle & maximem of 40O
‘kilegrens of UF4, whieh weuld contain 270 Kg or 59k 10a. of uwrenium, pov
day, as well ag %0 b0 eapadle of keeping eenplowly separete at lenst
three 4ifferent grades of material, Fer caleulatsiens, & "dewn faster” of
30% wae assuned and the ugwal 35 1bs, of uranium 1init was impesed (See
Appe P133), | |

Later cstinmates shewed the nsocessity of ineluding, ni“o frem offlee
and sterage areas already previded, cemtrel laderateriss, uﬁiﬁu mkee
up eres, and equipment fer salvaging perenide effluents, SJpeeial equipe
nent, 00, wia needed, since free fluerine mud the fluoride fom wve
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particularly serrosive and dangereus as & health hasard (3es App. P1L3).
Sines the equipment necsssary for conversien wes semewhat similay be
that fer bulk ‘reatamd recevery, i$ was originmally thought expedient
% dosign the lines as clese 0 tulk treatuent design (250 gale re-
astors, ete.) as pessible and add whatever speeial equipment (silvey~
ad uu:mﬁ disselvers, ete.) a6 we ueeded, Tis wuld thes svpplice
At Mulk tredtumat eupasity, whieh had deen out 0 § lines, sheuld Whe
sonversien fueilitios netd Vs needed, later 10 was Vaeught expedimt %
design specifically for emversion, using smaller equipnent (150 gals re-
| aeters, ote.) sad subetitute shatever was necessary as he requiremente
o | (9 mohon. Bulk Treatmwsnty « Perhaps the mest
llpuhut ochange frem Building 9&1. az fay as oquipnent design ws
«-umﬁ, we in the caleiner, l’m the firet reviews made fer 9207
oquipnent design, 10 appeared What the smleiners in use in Chomistry
Building 9208 (See Appe CLS) were adequate and wuesessful, By Auguet |
19hh, frem expevimental rune made dy he eperuters, specifications were
 revised %0 Wb extent that the required caleiners reprecented nachinery
0% provicwsly svailadle frem ey known seuree. The fellewing table is
indicative of many sueh changes for the bulk treatemt caleiners and
shows how fimel design differed frem he original in erder %0 meet Ve

revised speeifisasiens,
BULE TREATMRNT CALOINERS

 Desigs Feswures : Origine) Design  Medified Desiga
 Ploces of Bquipment " JeDryer 1 = Combinatien
5.2 ¥
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Dush Celleetion oquipmens

Nethed of handling equipe

(3ee Appe W)o

Water op latey
eleetrestatio p-
eipitaters)

 opon dyume

( Design Fen Originad Design Medified Design
1 « Camdimatiom Dryer, aaletner
Caleiner and and cosler
. Geoler
Nothed of Operatien Centinueus ~ Bateh
Temperature, maximm loace 600ve
Methed of hnt!n. . Bleetrie furnace Mogathera (h
‘ C frequengy industiom
heater)
Operating Pregawre Awmespheris 29 ia, Nereury
vaouum
Nendling material to Gravity feed frem Speeial stainless
Equipnent 24 %» 4o dyyer stoel eung whiok
and frem dryer W are tyvaunsperted
saleiner frem e flooy %
hoating fursace
e remevabdle
Interloeks Nese Mequired~ necessie
: tating 5

Elestrieally
heated Glasseloth
filtey

VYapoy preef staline
108 sbeel, cadaie
us shea ORS¢

 Modifioatiens necessary for liquid phane caleiners were semewhad in line
with the abeve, though eperating oenditions (temperature and pressure)

wre differeat in detatl,




(k) Ower Fueilities and Features, = A partial
1188 of additismal fasilities previded will Wend %0 indleate the
semplexily % which design had %0 be carried, Twes inelude dalanes
recus, 1sstwancat rems, lass blewing laberaterice, igaitien reem,
mereury still reem, nenovelatile material laderatory, laberatery glasse
ware wash reems, machine sheps, pilet plant laderateries (majer iteng
of oquipment en nizitare seale), demineralised mter eyotems, distilled
water systens and o2 conditioning in sene sreas (See App, HMLS)e 4
* ventilating system Mad 1o be deviced %o previde 90 shanges of alr per
houpy 0 mnuu areas, e eutlets for sueh ventilation wore %o %
&% ssuress of pessidle leaks of nexicus geses (phosgane, anmenia or
-unu_-un). Sinee this imeluded rescters, remsvadle or u‘lrnt-v
able ventilater duets had %o Yo dovised wver o large anount of equips
nud,; It vas thought noeossary hat filtratien; in sems parts of the
prececs, % ssndusteod wisr s atmssphore fres of esyben diexide, Yoy
his & aystem had %0 Yo doeigned wherely air sould b corubded free of
carben dienide snd fod %o enclesed filtratien unite.

(1) Smssllstien of the 3207 Grewp, - During e
Syring of 1945, 10 Meeans insvessingly evidents it the enhaneed
matorial frem E-25 weuld execed all expectations wd that the plant
sould portern se satisfasterily hat the relatively lev eahansenen$ of
lx.hnsim-ucu the 9207 Greup was desigued weuld be entirely passed
overs Vhem full walizatien of this astwally sssurred ia late -prm
the 5207 Greup was eansslled for the operatiens eriginally intended,
A1l eenstruetics wms stopped and ﬁﬁ a fow excoptimg (ﬁmhg 974

3olii W
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wnd several ulk treatusnl resovery lines) the 9207 Oreup was left
88 of thy day caneelled (3es Appe B166),
(3) Bets Salvage(Beilding 7209 end 031})e

(s) Geersl, = During Augus® 1L, plens were
beling discussed for & Bewa Jalvege Nuildings T™his wes im line with
the extrewely high holdeup of material being realised is Bets Chemistey,
AV that ting there wme eensideradie lack of Inowledge wsuserning Salvege
Operations wnd while Bete Chemistry Puilding 9206 was bedug buils o
ineJude sens of these operatiens, hey vere semsidered insdequate %
%o total woeds, | o
(b) Prolinineyy Study end lutherisstien, - Design
for the fellowing eperatisms wae invelveds (1) sarbes Wming, (2)
ignitien (£11%0 pads, ruge, obes), (3) ether restdus reeevery, (L)
asaenis effiuents treatnsnt, (3) sleetreetripping (See Appe Mid)e A
complete study for epsrations aad deeign s iniiated end decistens
e the general features were reasheds ALl precess 1iaes were 40 VW ia
triplieate, with sens having spare equipmente The dildisg previded
£ov 25,000 aqe Fte of ares and ineludsd 5,200 sqe fte for feture eme
peasions As addities of & emall Wilding sas previded te handle aftrate
residues, seme of which Dad explesive prepertiess e use of ilnl!‘h.
9206, 1% gemeral faeilitice and taak ferm we intended for enlvege
work (See Appe "147)e On 18 Sepeamder 1oLk, semstrustion of Whe duilde
ing was sutherised (See Apy. 21L0),

(0) Added 7eeilitiegs = By Bevemder seversl areas
had been added t¢ inolwde furthey salvege eporantienss 7w elestree

A e rcunane
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stripping eperatiens were te imelude grinding, shredding, leaching and
fusing seetions snd added were special metals recevery (tantalum,
tangaten, obte,), nisesllancsus wmash reseverics, ssall seale laderatery
resoverisg. Previsiens wre mde for & reseiving and dispatehing ares,
off1¢0, contrel laberaterise, sterage utilitivs and change heuses (See
Appe 8118),
(d) Camesllatismy - During the latter part of

Novendor, 18 deans eviden$ that the smlvage bullding weuld net deo |
seupleted Vefere the summer of 1945 Before WMat time ineressed fasile
1500 within Whe Salvege Aress of Dullding 5206 weuld de necessary,
Terther dovelopments in recovery had alse impreved eperations %o the
sxteont that revised values wre pul on salvage eperations. TFor theese
ressens, & stuiy was made % &temmine the further neeessity for Salvage
Building 9209, As & resuls, it was decided em 26 Yovembder to csncel
. all design md prosurenent for Whis building (Ses App, D19 snd B8150),

|  (e) Use of Building 9711, « As smstrustion |
developed in Beta eperations, with & fourtk Betn precsss building authers
. 1se€ and with contomplated senversion of Alpha Tracks ¥ Beta tracks, 1%
beosns evident, in May 1945, et inereased salvage faeilities weuld
agein Docems necessary. This tine the ressen s purely & matter of ine
suffioient preseat eapasity, When comstruetion of BDuilding 5811 was
sancelled for Alpha hexaflueride eemversiem operatisns, this building
beeanme the subjest of mueh sposulation concerning i%s suitadilisy for
Beta selvage, Om 21 July 19485, the use of Muilding 9211 was suthorised
for this purpose (See App, 5151 and B152), '
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(L) Muoﬂu Conversica Fasilities, « Thea 1% m.

devermined that eouversien fasilities for L.25 were W b previded et
T-12 rathey than K.2%, the unfemilisrity of Y-12 ponuaoi with the new
cshemien] nocvenitated the installatisn of & piles planms, se thet iubells.
gmt plang and dosigns esuld Yo made for & pernsaen’d installation,
Wﬂum ws given in Octeder 19Ll, for the ervetion of such an
iastallatien in Chenistry Building 9308: IS vas heught them What sdevt
550 10e. por day weuld have %o be heidled snd designs wre zads aseerds
fngly: The material was % de m-mcu-mumuunnm
qu-l-m. The eylinders were ¥ Ve heated u-mubmum
umnpmmeunnmxu*wuumuu
disselved in wmtey emtained in oither & silver oF & losdelined zs—px.
disselver: e disselved materisl was drepped inte 8 classolined ree
aster, u-hhh. ametuion dydreaide, whish preeipitated Ahe ——
This was washed -‘ pet inte seluticsm, ﬂ be nymlyulﬂ ik W
porexide, whish was Waem filtered, drisd md ealeined te the exide(U03)s
The material was then sent % liquid phase fer chleride pnpunuu(ln
Apps 3153), The pilet plant was soem turned inte & pnduonu plut

and wes supplensnted in preduetion with twe Puilding 9207 bulk treaimend
1ines sonverted for this purpess. The latter was sutherised in Pebruary
1945, whem 18 desame odvisue that Puilding 9211 wenld ned e semploted
is e 40 veseive ths evercinervasing smeumts of ineouing 5-25 materiale
A Das besn deserided, ihe bulk treatment 1izes were easily semverted te
sversiem 1ines VW ne addition of disselvers sad rearrangement of v"'h‘
(See App. Ba5h, 3155, & D156). |
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(5) Oeld Parifieatien Preeess. - During tho summer of

194k, sueh work was dome % sherten tie Bota wish sad resycle time
eyeles. Twe metheds wore under inmvestigation, beth working frem the
standpeint of preeipiiating mest of the prodwet frem Deta mashine
 washes befere evaperatisns The firet method was sinilar to the methed
prepared fop cperaiiss in Jamvary 19Lh, thad is, % presipitate Uw
uresjus wvith asmeniwm hydrezide, filter the preeipitate md transfey
18 ¢ Deta reayele for further treatmezte e lew-bearing urenium
selution after filtration wis hen evapsrated and the residue was sent
%o Bota Ohemiotry Deilding for fusthey presssefags An installatienm of

 wie type wmas antheriszed ia ?Ss?um»of snd sone work ws dons m

»,!. Alge, during this ime anethery methed was being werksd ous,
follewing & knews laberatery teclniques This was knows ss the celd
 precipitation precess snd had been developed o & poins, shere, in

. December, mn suthsrisatien wag given for 1%s installatien in Beta

" tetal of wash 1line and preewss 1ines %0 6 fer each of the Whree Setm

Bulldings 520i-3 wmd 2, (See Appe B157)s Aleng with the precees imprevee
- nente noted was Whe recognition of & need Lo preater eapasily ia wsh
 1imegss The eadditien of J 1inee was therefere autherised Ve bring the

Dulldings (See Apps 5158), Beuipmens was designed %o provide foy whis
preeess, whioch was essentially ‘e Sreat wash gselutions frem wash areas,
filter, ocel te 0%G, precipitate the ureninm as U0, with hydregen
perexide, and separade the UO) with a Sharples omtrifuge. The cemtrie
fuge bowl, esontaining the separated UO,, was them shipped te the Beta
Chemistry Puilding where the UQ), sould be imredlately dried,’ o.-uo»l..




and esomverted % the ehloride., The selutiens passing through the
mtuﬂgi were evaperated aad the residues ir«ﬁd a8 previously{See
Appe. M59), The ingtallatiam nqutni mANy now itwms of equipment,
ineluding stainless steel reacters, pumps, head waks, centrifuges,
stainless stesl aad pyrex glase piping, weir tsaks, filters, reagead
measuring tanks, wegent sterage tenks, interleek esmtrele, ingtrunents
(See App. C17), and & refrigeration vnit: The senstrustion status of
e three Beta buildings Wil in varieus stagee of empleteness and ‘5"0‘0“‘;’9
WE & separate preblem iu installatien, DBeesuse of theiw adapmability
foF emversiom, the lines in Building éaoh-a wore given tep prievity,
A€'4 result the fires vwe 1ines in Bailding 920i-2 were resdy fer
operation by the middle of Nareh, 3+1/2 menths after suthorisation (See
Appe B160), Frem the faverabls results shomm with the cauversics ef

the iph resyele % h, seld preeipitation methed, sutherization wag
sives, in February 195, fer the cenversiem of Chemistry Muilding 9202
bk treatmend rweevery, ineluding beth the old dulk treatmend ead bulk
treatment extonsien. This acais was & large task, sassisting of altere
| ing, sdding and sabetituting nany Ltemg for \he Wype ¢f precess deserided
abeve (Jee App. I md N4R),

(6) Nediffeatison im Chemistry Building 9208, « As hag
boen mentioned, frequent shanges were made throughouts chemisal aress,
distated by impréved metheds and by designed cmaditions nod mﬁn‘ |
astmal operating prededures. As & cage of the former condition, mueh
*ime wag spent iz s» endesver to fin& s extrastion nedium other tham
diethyl ether.® One of the mediums found which produced faversble results

A
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wag ditutyl carbitsls, As a resuld, autherizdtion wae givem in Pebruary

te use carbitel =8 an extreastor in a bateh precess instead of the celum
type of extractien used with other, Recms 39 end L2 were cenveyted for
this use (See App, B163), Other ochanges ineluded extensive modifieations
o the equipment in ether extrastion and exide preparation te facilitate
handling operatiens, Whem the hexaflueride frem K-8 wae of suffiefently
high enrishment to be used in Beta tracks direetly, & senversien wit ws
installed is exnide preparation, This, hewever, was of s ninepy nature,

(7) Pimal Predust Building, « (See App. Ch8)e « With the
intredustion of K-29% material %o Beta, the ansuat of final predues imervased
to sueh an exbent that th-{ area assigned te 1% in a-ngs-. 9206 was e longer
csnsidered adoquate from o capaeily or safely standpelnte In April 1943, o
new building was autherised, %o handle enly fisal produst reseverys This
building wag designated as Chemisdry Building 9212 and was seheduled feor
eomplotien 1 September 19Se (3ee Appe BAGh)s
| o Auxilisvy Pasilities, « The swelews of maim precess duilde

~ inge was supplemented by eperatime in buildings perferning niner or etme
pleneatary fumetiens, The more impertent eperatics and the dulldings they
o«iph‘ ares |

(1) m.m.mi, « Normal laberatery funetions wore gemere
ally perfermed in areas within the chemistry duildings, Other werk was
recognised as needed, such as assay aund amalytieal ‘,q‘ontuuo» Por this,
Building 9205 was¢ erigimally sutherised. Latey, wlien Beta Chemistry Builde
ing 9203 wag cenverded for assay and analytieal werk, Building 9205 was
deveted %9 funetions of essay, Alemg with the twe adeve buildings, feur
shemical precess development buildings were authorised ad various stages, The

first one of these was Building 9733 Iﬂ. Qg;;:a,x ccnnﬁtg g‘ m lgﬂt
3.50 WNUCCERAMTNEORNMATGMN.
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%o urenium tetrechloride was performed here along with the other funetiaens,

Later Buildings 97332, 3 and L were added for develepmens work:

(2) Rleetreplating; « Whem troudble was enccuntered with
stainless steel Alpha Produst reseiver units, 1% had deen the intentiom
te plate these receivers with eopper im Bulldings 9203 and 9206, The
plading required, however, was 5o extensive that a separate duilding
(Building 971is) was suthorized. Feollities for copper, nlokel, ohrmie
we, silver and geld plating, metal olesming, and miseellemseus equipment
wre previded, , | |

| (3) UMlitiens = Outeide of gemeral utilities, many
separate ohemical utilitles had ts be furmished, imoluding tenk furm
ereas, chemiesl unleading areas, esmpresser buildings, sump tank bduilde
ings, pump heuses, ceeling towers, abserption uaits, and refrigeratien
uait areas,

(LY Miseellaneouse « ™e 1imits te which nluiup nsaterial
eould be separated from soludtions were often indefinadle and questiomadles
As & result; ea srea (ealled 3-2) wae provided shere the more questionadle
metorial seuld be stereds Tww 25,000~gallon stainless eteel tenks vere
provided,; in edditicn %0 3 tanks fermerly uwsed for piokiing eperatiens:
later an carthen pit ws previded that weuld furnish 500,000 gallens of
storage bus wuld allew nerm} mp-ui sway frem 1%, |

Julie Labewy = One of the primary censideradicns in the selestien
of Stene and Webster Engineering Corporation was the size md knmowm
ability of their Emgineering snd Design 3taffe 14 was Xnows the$ addie
ticas te their permanent staff weuld have te be made du$ only for
" assistance sud neS key poeisienss There wre several asia sources of talemt
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availadble St and Webea®or, The firet of thwee was the greup of
supervisery engineers whe had boen asseeiated with #hat eompany en the
may emetroostion prejects twy had supervised: Anothey seures was
the Design greup of Whelr erpaimtion, 7rem the lattey greup, & sumbey
of deoign e were shifted o supervisery engineers. Theeo seuress
provided ensugh talent so htnayﬁum 1% felt necessary »
sdversise for sweh '1““‘"" The dosign gremp, hewever, wms fold h
% insuffieiont and varisus neans wre feund % sugaem$ Whig grevp in
sumbers as wll as ¢ autherise e mueh mihiu eould do physieally
endured by the mdivideale. The fellewing tabulstien indieates the
ambdey of enginsering and design persennel empleyed in six neath ine
erenents reughout the preject, Frem the begimming of the pnjni
wmtil 30 Jene 19ih, their werk imeluded design and engineering ea Onk
Mige, Plutentum Projost (umtil Jamwary 19i3 euly), the Heavy Water
Projess, s oher phuses of e Distriet progrum, but frem What time
o work wag deveted primrily 4o Y.12, the Blectrempe tis hoj«io

STONE AND WEDSTER SNGINXEAING AND DESICH PERSONNEL

Date AS Bosten AS Devieley  ImVield = Tewmd

1 Jeno 1915 a9 » 9 mn

1 July 19l 78 19 13 ™e
e 1l TS 13 » %"

3 July 19l é8s. 5 ™ - m
1 Jens 1948 L4y 8 lg 520

1 July 19U 338 3 lo 581

1 Jen. 1946 & 0 174 1834
‘l July 19hé 39 0 13 72919
(3ee App,B165)

3.52
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35 Safely. .
N
as Safe Designe « ,This preject, which was ia effeet

a dngoreus experiment, with 1%¢ now and unknewn quantities, mny of
whieh could preve se devastatingly .»-:nl-uﬂeogl the desigmers

% place s streng enphasis eu safety, Bvery offert wag nade e design
~oquipnent nd faeilities whieh osuld Yo Weilt md sperated with safely
cad assurence. Safely doviess wore ineerperated in She design of e
olestrion]l aystm W e fastallatiem of interiecking switehes, proteets
ive Marriers, speetal insulstien, ote, Comvemient exits, mechenieal
alarm eystems, and gag detesters wre dosigaed 40 provide proteetien
-‘I-o!ﬁlf—nil‘t.g!l- Cadnium plating, s protecte
o -‘-lan!.t.l l»l-l- wag provided in eertain 3&!..
iguzltlluanal‘ the ei90 of precess and ehemisal prejare~ |
S’oe&‘-f in exrdery % aveld o o‘»-»-o 3&89'8 l; Yy
vggti‘gtﬁiotfl-g. A ,

» Snkag.lan o The safely of &eeign pervennel
was adntaistored by W Nanhatten !.5._. Safely 3estien (Seo Safely,
Book I, Velume 11), Design pevseanel, for oro nOetd pary, wre ned
- lecated a¢ the Flasd 3ite, aud, esusequently, were aet 3&3‘. % ine
dustrial ev speeial w-ll-r Hewsver, at Berkeley, ,nn-»?n-»- vhere
.--i we eaarrisd e in emjunetion with the hasardeus precsdures and
materiale of f!’;}j‘g-’!l’oo assure the
safoly of puu __-..-.lou

. 34 lesuriy, - Te ulo-.& polieies of the Nenhstten Distries
w70 edeerved in designing the ¢ nztlﬁ..r.r-.tt?..z Beek
1, Vel, 1h)s Design effiess wore oenfined in restristed areas, inte shich

333 4
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aly anthorised persennsl vere admitted, Desuments, dravings and
cerrespondencd vere classified and meticulensly guarded. IRquipmend

trawings wvere brokem down inte sempeneat parts se $hat the manufastu~
rer's employees esoculd net dedome familier vith the ever-all pleture of

the program.
3-7. QSash of 3he Degish Yark. - The design and censtruction of

ke Nectrensgnetic Flant vere assesplished Yy the Steas and Vedetey
Ingincoring Gory., uwnder thres sentrasts. The doeign cest of the fired
centrast (¥-7401-eng-13) severing the original verk ia the plant ares
vas $5,930,684.00, of vhish §037,001.00 vas (ke contraster’s feo. he:
denign sost of the scaend ceatraet (14-108-eng-4P)esvering design
and censtrastien of the extonsion te the plaat vas $419,011.00, of
vhieh $01,647.00 was the centrasten’s fee, The design cost of m
third gontrsst (14-108-eug-80), dovering Shs design and sonsirutien
of \he fourth Jeta Precess Wilding vas $378,731.00, of vhieh $99,445.00
vas pa“ as desiga fee, The tetal design “4." for the XNestromsgnetin
Plant vas therefore §8,008,928.00, of vhieh §2,000,108.00 was the
cnﬁhmu'&um {7 o

3-8. geperal Fian).Cest, - The tetal sest of deetguing, con~
strusting and equipping the estromaguetie Plant undsr the \hreo
Stene and Yebeter sextraets was $307,379,000.00, of vhich $3,388,000.00
wae ;&Iu te the coniranter as fee,




SECTIOB 4 - PROCURBMBNT OF EQUIPNBNY

l=ls denersl, - A projeet purshasing offies was estadlished im
conjunotion with the Stens & Webster Destom Offise and handled precure-
msnt of majer items of techaisal equipmens and material designed dy the
Boston engineering grewp. A leeal Purchasing Department was estadblished
at the sits te procure comstrusticn equipmens, materisls, supplies snd
{tems needed by f£i014 design changss. Nabterial and equipment lists were
prepared ad the owtsed of am authorisation for scastrustios, and respensie
b1ity fer purehasing was assigned from Shise Purehase orders end sub- ‘
oonirasts were made in the name of lm.ul lbbnti Engineering Corpera=
tion and approved by the Gevernment's autherised representasives.
Goutrasts wore negetiated in the name of the U.5, Gevernmens snd signed
by the authorised represemtative of the cemirasting offieer. Netheds of
precurensat wore Stons & Medeter stendard procedures (as deserided in
Appendiz AlL) medifisd te ecafera to War Depertment Rogulatiess, There
ware about 70 perscuns employed ia the Bestom Purehasing 0ffies and 50
in the lesal offise. n_-uuu-. thore were appreximately 250 persemmel
deveted te inspestion snd expedising througheut the sevatry. A Nanhattes
Diatrict Lialaem Office was established in Washingbem whish eleared
_prosuremsnt predliems with the War Preduwstion Scard and arranged upratings
aid direesives (See Xk, I, Vol. 9), |
" Careful study was given to determine the best method of cbtaining
the major items of speoial process equipment. Ihis spseial equipmentd fell
inte three general ofuulﬂnﬂm. namsly, preeess power supply oquipiatQ
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nagned eoils, and bin equipment. All three of Shese required speeial

shill fer design, speeisl shop fasilities for manufasture, and the
greatests degree of assuracy. Ceusiderstion wms givem te dividing the
equipment smong the oaly three major elestrieal manufagturers in

various ways. As a result of this study, 1% was agreed that the mosd
progress and the greateas speed could be zade by requesting one
msnufsgturer te concentrate on a partieular item. Counsideration mas
given to the availadls asnufasturing faeilitiss, engineering taleats,

and perfermance of the major munotmn. and, as resuls of this otnilj,_

the Gemeral Blectric Company was njuui“ te develop and produss the
power supply equijment, the Mstingheuse Bleetrie Cerporation was ree

quested to develop sad jrodwoe din equipment, sud the Allis-Chalmers
Manufasturing Company te produce the magnet eeils. A manufasturer,
awarded a ooatracs for secred equipnent, was required te iselate the pars
of his plaat deveted te this wirk, and te allow caly speeially autherised
persconel within that area. Many of these itema were sealed defore
shipment %o the site and were accampanied by a guard. Over 4000 freight
carloads of equipment were sent te the .lttc. besides inaumeradle uw n
truok and express shipments. Naay pleces of equipment, imeluding 500 |
gallon tanks, were Mod 8o urgently that they wmere shipped in by alr,
Froight cars had te be rebuilt ia order te ship seme of the heavier spparee.
tuse Ths Purchasing Departaens furnished adeus 40,000 tens of “.“1 te
eonfractors for the mutdeun of process equipmsaut, One order ws fer
5000 tons of am ivem thad required the Geverument purchase of a spesial
roll for the mill te use in produsing this {tem. Another steel casting




order for 7,580 pleces (of abous 5000 tens) invelved from 20 te 3300
units, each of § differems patterns. A tetal of 35,560 sontrasts and
purehase orders, with 13,795 nedifieations, were handled, ramging from
017,500,000 te $0.83. A detailed sumtary of these would de impossidle
within these pages, but & nunder of majer items, with the prodless shey
invelved, are disoussed in the fellowing 'pnmpll.

=8, Process Pewsr Supply Bquipment,
& Pess Supply Squipasss Bequired, = The jroesss pewer

supply equipnent received early attentien by the Radiatics laberatery,
and Stene & Wodster greups at the University of Galifernia laderstory, -
and various rasings and arrangements of this equipmeat wore studisd. The
parpose of the equipment is e deliver and eomirel power for the veariews
operations of the prossss. The gomeral design of the equipesns was laid
down in a occaference ia Sostem om 30 Deecemder 15L3 (See Apps 353), The
sssential parts of equipment for the originmal five Alpha tracks mxud
10 maguet curreat regulaters, LSO eubiele snd operator's panels, 1000
£1lanent restifiers, 20 heater scntrel janels, 50 indeer unis sudstasions,
and 10 phase~shifting transformers, The Bete oquijment ineluded 5 reguls=
'm,. 79 oudieles, 7h filement reetifiors, 36 heater aontrel panels, 9
uais substations, and other auziliary equipmens. The ceyersics of Trask

5 te & heS soures necsssitated new equipment which ineluded 96 oudleles,
192 ere rectifiers, and § unit sudstasions. This ehange nqﬂr« the
origisel itens for this trask %o Yo canseled. The equipnend required for
Algha II neluded 14 eurrens regulators, 304 cubleles, 748 are reesifiers,
72 wmis sudstations, and nuniié mialler items. The equipment for the




three other Beta Puildings duplicated that of the firet Bets duilding with

oaly minor changes.

V. Geatraste Cer Pever Suanix Zaniimend. - On 8 Jasvary
1948, Oeneral Klestiris Company vas given s leStsr contrast fnihnmlp
ing $he prosess pever supply squipneyt for the first stage., In view
of the fasts, that General Xleeiric vas one of the larger maaufasturers
of ihis 4ype of squipmens, and 12at 0iher mamnfastursre vere everleaded,
the sentrast was avarded o them. In svarding subsequent contrasis for
hie type of equipnent, the expericnss gained Yy Gameral Reetris ia
saanfaeturiag the eriginal equipment cutweighed any other psssidle
fastors, aad they vere avarded the contraste (Jee App. AS).

V-7408 ~eng~39 Powsy supply asd ceatrel $13,161,748.3¢
¥=7401-eng-B1 . LI ) 3,332,867.98
V-M0L-eng-78 I 17,443,007, 97
¥-7401-eng-T4 . I 4,410,383.77
¥-20-070-0ug-88 " * & & $,974,868.00
| Total $40,331 408,00
3. Nagae) Geils.

s. Nagaet Oelle fer Origiaal PIat. ~ Yhe design of the

negnst exsitation ceils, kneva during conetrustien as *resstors®, reselived

sttention at the very begimaing of the prejeet. The initial design vas

completed in Jeptender 1943, Wut subsequent modifications, i eisze and ia

geaeral arraagements for censirustion, vere made, The mstheds of inenlating

and aseling vere revieved 1ia conferensee held during the latter part of 142,
4.4




Oonferences were alse Mold regarding the silver (See Beek ¥, Velume L) and

regarding steel plate te de proocured under the War Produstion Board's
approval. Based om the desisiem %o divide the maia items of equip~
=t smong the ‘pl:m\\ oleetris supply msnufasturers of the first
"Alpha' eeils, the design of whish was tentatively fresen in the latter
pars of Dosember. The initial plans were that Alpha I tresk 1 eand 2
would have ceils apprexinately 12 feet high, and thad sudeequead trasks
would 4o 3 feos higher. Hewsver, in erder %o speed predwstion, 18
gradually developed Shat all of the Alpha oeils for tracks 1 %0 5, &
tetal of 34k, ineluding spares, wore mde from the seme design with
olight changes. Im NMareh 1943, q\o ceils for twe Deta trasks and six
exporinental waits (XAX & XEX) were added te the eriginal ceatrast. The
Beta coils wore maller in 5180 bub were of the sams fusiemeatal design.
be Deseription of Magnes Geils. = A "reacter” eenstiste
ossmutially of & steel beddin en whish ,f,o econduoter is woumnd. The
" conduweter is insulated frem he steel by use of weod and £idre deard,
and Sura~te-turn insulatica is previded by kraft paper (See alse Padei~
sstion of Nagees Oeils, Silver Pregraa Besk ¥, Vol. L). This censtrue~
Sien followed genorelly that used ia building magnete fer the varieus
laberatory eyelotroas ia use a$ that Mime, ineluding the 184-ineh unit
" at Berkeley. The bedbism is of completely welded censtruesion and ia il
VbVe e oil, miieh oireulates through the magaes seils, provides seil
insulasion and coeling (See App. BS5h and B55). Steel castings (installed
a8 the site snd not ineluded im this coatraet) were used fer the sere of
Alpha I "ressters®, in order te save relling mill capaeity. Yor the Beta




eolls, stesl plate cores were installed by the mauufecturer.

‘6. Nagne$s Ceils for Y-12 Extensicn. - In September 1943,
twe addisional Deta tracks (79 cells, ineluding spares), four improved
.Alpn 1T traeks (LOJ ceils ineluding unru).‘ and 12 Alpha I "spares®
wore addeod. The ceils fer the additiomal Beta tracks sere identical te
previcus Bete eefils. The Alphe II ceils were of entirely different
dimensiene and speeial design itul !glb beems ware used for the asore.
The cere was installed and welded in place dy the manufasturer (Sse App.
56, 197, 158), Ia May 19k, twe more trasks of Deta desiga were
erdored, The oolls were duplicates of previeus Jeta design sxeept thad
~ copper was used for cenduetor instesd of nilver (See App. BS9 and B60).
In April 1943, these ceils were agaim dupliecsted by Allis-Chalmers for
uee ia Bete Duilding B, b |

4 Repaired ¥apnet Cofls, ~ ™he eeils of Alpha Track ¥e, )

failed shertly after deing plased in operatisn begause of the preseiise of
4irs and melsture {5 \ho eofls. Thess seils were remeved from the track
and returned te the asaufesturer for cemplete reduilding. s failure
pranpbed the meafasturer teo vasuws dry the resetors in the shep snd £111
them with oi) Vefere shipping te the site, This develepmend was alse
ingerporated ism Alpha I coils and all Beta ceils, exceps the firss twe
tracks (See App. B61), The cost of Wis ressadistoning werk was $4473,200,
o, Oentracts for Nagne$ Coils, - The mapuet ¢oils were
frovured through Mar Department pise centrases with Allis-Chaluers
Nsaufeafuring Gompany on & lump sus basis. All eoils fer this werk wvre
jrocured from cme eomtracter te insure umiferaity of desiga and goustrusties,
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to reduce the required number of opsrating spares, and te ssoure earlier

menufacture and delivery because of the eontraster’s previcus experienes
with the apparatus. The fellowing 1ist mu«m the amount and quansity

ol: qupnt prosured (Shis tetal eest or “.’1.000 doss nod inolude eest
ug;-nm-. eoppey or sheel plates, which materials were rmwnd by the

"Ygéf-") (See App. A8).

cgi' sract Yo, Seeps of Werk dest_of Work
u-(ua-c-;-n 5 traske eil £11164 nagnet eeile §2,573,500
wfhlseng-36 8 . 599,500
W7l05-enge106 L . 2,821,000
S TOs-eng-107 k& : 1,431,000
WTi0S-eng-E78  BReccnditisaing Ressvers 473,200
| We28-075-eng=6) 2 trasks oil filled Ressters 478,800
Tetal $8,376,000

Lrlss Prosess Bins,

& Alpha I Precess Bius, - Barly ia the pregram, verieus
arrangentnts and 511308 of preeess dins were studied by the Mtta
Laberatery and S%one and Wbdster, The basis design was orystallised ia
Desssber 1548 Wstinghouse Blsetrie and Nfg, Co. was given & letter .
scatrast on 5 Janvary 1543, te supply the bins and Bis equipment for the
Alpha tracks, IS was speeified that the deeign and construstiem, ia
general, ¥o in ascordanes with the requirements outlined ia a conference
in Besten ea 31 Desemder 15,8 (loo Appe 368)s The manufesturer wms
dirested immediately te sead engineers and designers %o the laboratery
30 develep details of design in cesperation with enginsers of the

Radiation Laberatery and Steme & Wedster Engineering Gorporation
, i_mmml ;
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App. 363). The initial procuremeat was for 500 vasuwm tanks (12 = 7'k
6" x 2' with 2" eide wall plates) and 590 face plates (doers) with
assseiated mecshanisns, eemplete in wseordanes with plans and speeifi~
sations, as modified for suitadility te quaatity produetien. This sen~
trast was augeented by the eddisien of 510 liquid nitregea trape, 500
sete of soonsetion benes and other migeellanseus equipnens, ""‘, as
suxiliery shins (whish were later canselled), dlank faseplates,
olestrical jumpers, ete. A conferense ia Oeteder 15L3 reviewsd adeud
50 desicn abasges \lat were required 1a sess or all of the deees (See
App. BSL). o

b Deta Process Bims. ~ Ia Nareh 19,3, a sentraet for the
bins and bin equipment of the £irsd Beta duilding was plased with
nothm.' This equipment ocwmsisted of 76 vacéwm bins (appresimate~
1y 51° = 60" x 23" with L," elde wmll plates), 102 main doers with liners,
158 scures subdeors, 10f receiver suddsers, oxira eellecter demos, liguid
uhiopn traps, ecunsetion bones and ecanseters. This equipmeat was Alu
subjeet %o many changes during the proesss of msaufasture. The oqdpuf
required for twe Dota tracks was sed ad 100 min deers and liners, 170 N
wmits, and 116 B wmite. This equipment is standard for all Beta Precess

Baildinga.

o Nedified Alpha Process Bins, « I July 193, the deeisica

was nade 80 ccuvers the FAfSh Alpha trask 16 bigh veltags (hos) seuree

operasion idstesd of grownded (eold) souwres operation. This invelved
the changiag of 100 dins, ealeellation of 118 aeld soures doers, and the

desiga and muufasture of 110 main deers, 123 source decrs, aud 123
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receiver doors in their plage. The details of this design were supplied

direotly te Westinghouse Blectrie & Mfg., Co. by Stome & Webster and
Radiation Laboratery persomnel at Berksley (See App. BSS).

| d. Progess Bins for Y-12 Extension. = In September 19,3, when
1% was deeided te proeeed with the Y-12 Extensiocn program, Wstinghouse
ni ongaged te supply for the Alpha tracks: L0OO0 vesuum bing of a new
desipty OO main deers, alse of a new design, 500 seurce subdeers ul

500 receiver suddeers, beth of which were te de similar te the subdoers
of track 5. Aleag with this equipmens, erders wore plased for liquid
.n_tmm trape, m-m bexes, ',“" end omirml» Jmpers, ete. AS
this time an ordsr was alse placed fer Beta oquipment, which was essenti-
" ally & duplicate of that ia the firsd Beta track. .Ia Jamwary 1Shk,
based om experimental werk ad the site, iV was deeided thas deth the
Alpha 1T and new Deta receivers were wmsatisfastory, and o now dosign
haé te.de werked up .utno unitss preduced secerding te the new «ixp
(See App. BS6 and BT). In April 19k, deeisien was made to preceed with
a third Beta building, aad the bins, deors and assesiated equipment were
ordered from Wstinghewse, as was the equipnent for the rm_hfs
building em 2 Aprid 1945, | ‘ o

¢, Qomtraets., - Mosh oumm..nlnm to tlu prosurensntd
of this equipmens, wore War Departaens prime coutrasts, negetisted ma &
uni$ price basis with Westinghouse Electris Company. Whea the r;;u#hn
at Westinghouse becand overloaded, twe other centrasts were mgoti;ht
to assist in the mufuturo of the parts for this equipmens., The
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folleving 18 & list of prime contrasis pertinent te this verk (3ee Apv. AS).

Saairast Je. Seane of Yerk Sast of Yery
Yeptiagheuts
¥=-7407-eng~11 3ins, Deere & Collseter Joxes  $11,388,038.00
V-T40T-eng-20 T 2,630,699.90
W-T40T-eng-37 . 1,6a7,20.1
V-7407-eng-20 . §5,306,383.30
¥=23-078-0ng-66 Mias, Deovs, & Celd trape 1,904,045.00
¥=17-028~ong-80 Natin Deer Linere | 468,419,2¢
¥=17-030~eng-48 Maia Deer Liness B 7\ | . A
- | Potal $34,090,407,78
4-8. Jagmam Talven:

s. JIagwsn Yalves Lo Original PAast.- In Janwasry 1943, \e

Ckepsan Yalve Nfg. Co. wvas given the pwelininary design for vasumm
valves and manifelde for the iaitial Alphs and Bete traeks (See App,
oa}. 89 prepaved Yy Stone and Yedster 1n 00lladeratien with the
Radlation Laderatery. %his mamufastuwresr prepared the strasgenent drawe
inge, vhiek vere nedifted %o sult theiw manufseturing methods and \
mbodied Sholy entensive sxperiense in valve design. 1IN tha sase of
the 6-1a¢h valve, the ohanges offered by Chspmen wore of a mimer mature
btut thelir redesiga of the 30-inch valve was a soasideradls imprevemend
over ths previcus design, i that the valve wae & self-eentained uaid
ond 414 2ot depend en the manifeld sasing for ie guidanse asd suppers.
4.10 .
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FPollowing the approval of these designs, Chapman prepared shop detailed

drawin’€ and arranged for the manufacture of the various parts. Por

the mosts parts, the machine work was subecontracted te ocutside shops, with
only tho assembly and testing of units performed at the Chapman Pland
(800 App. 369). After a number of 20-inch valves had beea duils and
shipped te the job, tests indieated thas the chain pull and the innbor
of turns te opem and close the valve were excessive, and Chapman
nuuid that they change the cperating spindles from lh;l( te triple
thread and change plaim bearings te needle bearings. 7This resulted ia
eongidersble i.-rcniut, and all 20-ineh valves not apippod were

equipped witk the fass operating mfchanism.
be (Qomtrasts for Vasuum Valves. - The following equipment

was proeured through War Department pﬂu contracts, negotiated om a
uni.t-pﬂeo basis with chspu Valve Mfg. Go.

1sd th Pr«o“ 1s8 Stage Process 2nd Sta ‘Pnuu'

Single 20° Valves 9 R | 13
Double 20" Yalve 530 | . 298
Single 30° Talves 1,200

Single &° Talves 2,084 1,081 1,457

g _ As this equipment was no$ available elsewhere (se far as it wed
known) and te insure uniformity of desiga, the Governmens made use of
the facilities, speeial testing equipment, and the oxpﬂom of this
sanufaeturer by awarding them the tolioﬂng contraots (See App. AS).

be1, m“u _
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Gontracs Ne, Seepe of Work Cost of Werk
=7l0leong=38 Yasuum Valves and Manifelds  §1,908,664.57
¥=7402=eng=136 * = *» v 2,587,390.26
W=7401-eag=137 " * . " L27,828.32
We22=075=eng~8k . " . » -__157,966.56

Total 05,078,849.71
L6, Decr Nandling Squipment, | |
8¢ Alpha I Faee Plate Removers. = During the latber pard
of 1942, and early in 1943, varieus sehemes wore drawm dy Stene and
Webater for oquipment te remeve the it. main doors of the Alpha BDins

(Ses App. O7) and transpert them te the serviee area whers the earieh~
od material vas removed and the umits were olesned and serviced. The
thres main i%ms of handliag equipment are the face plate remover, the
holdiag and rotating equipment and the fase plate ocarrier. 7This combi-
natien u sapable of mm;u; deor ssseadliss between any twe unite ia
any sequenee. The besic design was romrud to Beston early iam 1943
and Link-Bels Company was selested te design, dewelop, ud maufaeture
Shis oqﬁlpou as statsd in negotiated soatrast Ne. w7l07-eng=12 (See
Apps A3 and 370). Varicus desige changes were made at the request of
Stons and Webster and Temnesse¢ Eastman. Some of these ohanges were
brought aboud by operating experienes and otlers by revisicns te the maia
deor details, which were in ecourse of desiga and manufseture by Mstinghouse.
| lo“ﬂpl Alpha Yeoe Plate Nemever, = I was agreed, in
sonferenee held during September and Oeteber 133, thats the main doors .
for the couverted trask 5 would be handled by removers similar teo those
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itﬂ:l.l-ﬁ..fﬂft&.l-:lqul-l.&,
e trusk, sinilar in prineiples t0 & wurchouse stacking trusk. Mis
errangemsat facilitates the remeval of the suddecrs witheut remsving the
main doors This oquipment was precured uader Supplemsntal Agreement
5o, [ of Contrasts Yo, W=7107-ong~18 with Liak-Bel8 Company (See App.
m).

ee Alpha IX Faeo Plate Removers. -~ Sinee the maia deers and
subdeer wits for Algha II wore sinilar e these in the Dot Duildiags
the seme gomeral design for deev handling equipnent was adepbed and it
o130 ws inereased. Frem these drewings, Lisk-Delt Cenpeny made the shep
dotail drawings and menufestured this equipnent in sessrdanes with Comtrast
W7107-enge37 (Se0 Appe A3 & B78). In the later parts of 15k, when liners
were introduced in Alpha IX, it Meeans neesssary %o handle he 1izer and
\he main deor, simultenseusly. This required the éosign and menufasture
of 20w rails and other parts te emabdle the remevers to handle Whe Meavidy -
leads. Ela.rqtrintg!.-sr.ll?! -
sinilay equipnesiat en previsus eentrasts, and pessessed the speeial
knoviedgs sad design informaticn required.

d. Deta Fase Plate Removers, - The handling equipnens for
she Dota main doers was sinilar %o that of Alpha II exeopt that 1% was
asesssarily ..lzo.q in erder te handle Whe smller dosrs, (See App.
033 and 034). This equipnent was precured Wirengh WMstingheuse Gon=
traste for bing, deors, and cellseter mechaatems (See App. AS).

o, Oemtrastis for Deer Nandling Nechanisme. The fellewing

essatrests were let with Link-Belt Company for deer handling equipment for

Le13
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the electromagnstie plant (8¢ App. A5).

- Contract Ne, Seope Cost

W=7107-eng-12 Doer Hardling Mechsnisas $6,2,870.,34

W-7407-eng=37 - . o C_6n,322.00
| Total $1,254,196.34

Li=7. Chemical Precess Bguipment, - The prosurement of chemical
oquipment was largely a problem of expedising w“ﬁtiu of the large

velums of atsadard items from gomparatively few manufaoturers. Bephasis
was placed, when designing a new building, upoa standardization of
oquipment; This fasilitated precurement and allowed hhreh.ngnbui_ty
bus mads deliveries dependent upem the produstiem ho_inthl of the
manufaoturer. Bvery effort was made te expedite materisls of construe~
tion te the manufscturer, This oftem meant the sesuring of high pci;ri.- |
ties for stainless steel, speeisl alloys, ets., with shich the manufas~
Mr had te work, Ia some eases the seeuring of prisrities oo'-ﬂi‘i‘o_“:'
with other vital prejects, as was the case whem 16,000 1lds, of !u‘hihr e
¢ (chleride ro.ili;mi special alloy) was diverted from the Navy pto;rn o
for use u'mmn; 9207 (3ee Appe B73), In a few inlml lpu't_alv" o
oquipment was required uhich necessitated sompletely new design and ex=»
perimentation, The most promineat case of this, as has b«n'unuono&d,
(Se0 Pg. 5.&3). was with the dniﬁ of ealeiners for Building 9207 hlk 'j ,
treatment and liquid phase departmenis, Here a manufacturer had te be o
sontaeted whe was willing to undertake such a task and hag a sufficient»

1y large engineering staff te perferm the work within the time limits

imposed. After several rofuuh the Federal Telephone and Radie Cirpo’n-

tiom was eontrasted and expressed a ﬂllh_mw
. NN T




and fadbrication of sueh a unis. This they sesaomplished suecessfully.

There are alse cases of manufasturers being requested te make their
standard items from materials with whioch they had ne experienes.
Instaness of this kind oscurred when Orane Company was asked te make
(within & very limited time) silver valves for hexaflueride cqversiea,
and when the Sharples Oorporation were asked te fabricats their super
eontrifuge dowls and ligquid eontraet parts of 316 stainless steel. Beth
companies expressed willingness te cooperate and prodused the items
satisfactorily. Rigoreus demands were alse pladed upem Cerning Glass
Wrks, T™e Durirca Company, Leeds & Nerthrup Gempany, Bristel Cempany,
Oliver United Pilters, Ine., The Bimee Corp., §. Blickman, Ine., The
Plaudler Ge., Glasests Produsts, Ine., Fansteel Metallurgiocal Corp. . The
Sharples Corp., Rills-NeGanna Company, and many others for their standard
itens of equipment. Referenee te Stone and Webster Contrasts Repord
(8ee Apps AS) will indicate the mamufssturers and dollar values of orders
plased, bus this repert does mot reflest the seemingly impossidle time
1imits often demsnded.

4r8. Vosum Tudes. | ,

a. General. 7The precurement of vaguwm tubes in suffieient

antity received nriy attention, as these hboi wre te be used fhrouﬁ-i
ou$ the Alpha and Beta plants as restifiers, limiters, regulators and
eontrels (See App. 37h). The magnitude of the tude supply prodlea is
indicated by the fast that 85,000 tubes were required for the initial
oequipping of the plant. As these tudbes have a life of from 1000 te 5000

hours, many replacements wore neesssary, and the manufacturers were
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roquired %o sxpyand theiy fasilitiss and even e aotgbluh c@e plants,
The extent of this work is further indisated by the sosdliness of aquip=
nendy the larger tudes raage from §100 for a type Z0-h, te §550 for

s type GL-893 (See App. G38). ‘

b Oemtracts, - On $ January snd 11 Narch 1943, respestively,
deneral Nleetris Cempeny was awarded gontrasts #-7l01-eng=39 and
We7li01«eng=51 for slestrical aontrel equipment, whioh ineluded elestrome
1¢ vaguum tudes. OJeneral Blectrie had jrepesed %o manufacture these
tubes, using their ows fasilifles. Towever, when scatraste for the
Yo12 Exteasion squipnent, in additica to replacement orders, were alse
given %6 Genoval Mleetris, thus everloading their alresdy sxpanded

fasi1itien, 18 Veomns Bectasary fer Whe War Produstion Board te instwuet
other agsmeies te help fulfill these ccumitmente. General Bleetris
_ eenbtinusd to manufasture nest of the tubes required for Wheir sontrel
equigneat, but erders were pleced dy u-unn Tastmas Corperatios, with.
Nachlets, Anpores and Fodoral Radie for sueh replasements as they could
supplye ‘ | |
9. Diffusion Penps.

8e Osmoral, - Whea werk ca the preject started, ne vesuus
system 2ad bees built, &b loash in the United States, whish apprenched
in sise these scatemplated, and ne diffusion pmps, of even half ﬂn
~ desired eajasity, had deen develeped (Fer o deseription of diffusiom
Pamps 000 Appe A3 and C36). The Derkeley greup of the Stene and Mdeter
Baginsering Cerperation reviswed the desigas of the wmeller puspe slresdy
Buils by the Uniwersity eof Califernia laboratory, md vith the adviee of
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nsmbdesrs of ths laboratory, desiged a 20-izoh and an 8-ineh yump, whish
in somblaadion, vore expeoted te have a mmping capuolty of 3,000 liters
per segond. General drawings, astablishing the desizn, .ere reesived
in Boston eerly in 1943 ™e numereus msehanical pmps, used in eome
Smetion with diffusion vﬁi. ta sdtain the extremely low vacuums rew
quired, wers of standard design, and areated e specisl orodlem, They
wers Jrocursd by Stons and Mdster *Areush Nirmey Hfg. Co.

b, Diffusion Pwnps fow Original Plant, < In view of the
quantity of diffusion punps required, end the 1imited time availadle
to meed gomstreatice schedules, Wetingheuse Fleetrie & Neg, Co., was
sonsidered %0 have the most suitable emgineering and shep faeilities,
wod, sesordingly, ws selected te namufeeture the diffusics pumpe for
the Alpha buildings. Westinghouse agreed te undertake the werk as o
asmufesfuriag preposision, using the designs given them dy Stone &
d.!loo... Watinghouse, however, eemtridtuted sems degign changee in the
§-{nsh pamp te raise e fore precsure. Sulsequently, shes additionmal
diffusien pumpe wire required for the Sota Presess Blig. Ne. 1,
Distiliatien Predeste, Ine., wo suarded & eentrest for & quantity of
Wheir 90-ineh and 6-ineh pumps, suffieient for twe Bete tracks. Thees
paaps wore later shifted % Deta Precess Blig. %o. £ and Wetinghouse
peaps wor+ installed in Deta .1.3.-.. Pldgs 0. 1. The S_fneh diffusien
puspe wed in connsdtion with the Seat equiment in the variews bMuilde
inge were speeified by Teuanessee Nastaam Oerperation te b of Distillas
tien Produwets, Ino., nake, and wore se erdered. ™oy were mde catirely

in apesordanes with the msnufesturer’s designs.
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for Y-18 Extension. - Then the Y-12

Extonsien was autherised in the Fall of 1543, 32-ineh and 8-ineh diffes
sien punps were speeifisd fer Alpha 1I by the Califernia grewp, and
again, ia view of the quantity required and the neeessity %o meed urgend
omplotion dates, Wstinghouse ms soleeted 10 doosign and manufastwre
then, !!u“wtf!fl_-.‘-igv"
tont, en enlargement of the 50-ineh snd §.{neh dosign %0 mset We require-
aonts of o 38-in0h and 8 insh ombinstion, ensept Whal the 38 -insh pmmp
!fﬂol"!-‘.og‘.-i'.:a‘é{
wmit (See Apps BTS). Additienal punpe of the eriginel Deta dssign were
precured frem Westinghouse for Dota Blige. Nes. 3 and k.

4. Dovelepment Pregrem. - Im Augnat 19hh, o diffusien pump
ingrevensnt progran was bogus by the Galifernia greup, sad secerdingly,
et the suggestien of \he laberstery, enginsering and dovelogment eems .

" trasts were ewarded by the War Departnsat %0 Natiena) Ressareh Corp.,

Wetinghouse Rleetris & Xfg. Conpany and Distillation Predusts, Ine.
These eontraets eallsd fer the design and mamufasture of exporimsmtal

3008 e £1% the easing of & Wstingheuse 38-ineh diffusien pmpe later,

these eontrests were suppleomsated te ineluds expirimental jets for the
O-iach punpe. T05ts n thess experimsutal umits were ceuploted at e
Berisley Laberatery, and by the Vasuun T9st Seetien of T-18 Precess _
Inprevensat greupe IS appears thad DPI has predused o denign whish fne
preved materially the perfermance of the JR-ineh pumps) alse thad
Wetingheuse has doveloped jets fer their 8-insh pump shieh hes given
eousiderably better results (See App. 376, B77, 378, and 379).
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o = Stass and Tebeter Noge-
t1a8104 seatrasts for the follewing diffusion pusps with Westinghouss
asd Distillatien Preducts, Ins.s (800 App. AS).

RESTINGEOUSS SLECTRIG & XPQ, CO,

1st Stage 188 Btape 1s0 Stape &d Ihap
Haterial Pilet Presess Precess

?ﬂn 3" .‘ow Plantd Nes. ﬂ-bnn Nos. W [ ] M ""“0‘ ”.-N.Mbw
0°68" n 100k, ah 560 (b

Yarrels
ely)
38° 8 8" 1300
DISTILIATION PRODUCTS, ING.
20" & 6° 30l (Usds
. i{ntornalse
6" 2 1%

irl0. frecess Cable.

se OGensral. = ¥any niles of eadle and eopper wire wore used
in the emstruetion of the Blectromagnetie Flant. The precurement of
eopper wire offersd me partisulsr preblem, othey than BPB's apprevaly
however, preeceas ¢adle, used for high veltage elsetrisal sendusters,
required special study, as there were ne jrevieus installations of eable
operating centinususly at 35 te 50 IV ds te greund. Ihe meerest sppreash
te this application was J.fzn Z-vay cable, in whish the servies is, .
in gmersl, quite interaittent. Raday servise, sppareatly, has somswhat
sinilar requiremsats. The initial requiresents specified what the
cabls would be Gubjest 4o frequeat deudls veltage transientes. OCeatrasts

R cin.o Y
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for cadle and eepper wire are listed ia Stens and WMedster's eentracst
repert (See App. AS).
b Precess Gadle fer Origizal Plant, = The ¢adle predlem was

reviewsd by enginsers of the largest cable manufesturers, whe were thea
requested to swimit Vids. Kerite Wire and Gadle Gempany offeved somplete
delivery en aa AAA prierity by Septemder 1943 (See App. 300), “. they
wre alse the lewest bidder, Whe origimal esdle was purchased frem them,
a8 was sudsoquent cable of Whis ssme gemeral type. The Cheaite Cempany,
Simplen Wire end Cadle Co. sud Jeweral Oabls Go., alse Vid ea aud received
. seme eemtrasts for this werk. . )

[N Moo Cable fer T-12 Extension. = Fer Alpha II wie,
800,000 eireular nil, 2 senduster, emnesntrie "l" eadle ms required.
I% was folt that Whis esdls wmas 100 heavy to b satisfustery in #he oi}
base ocempewnd insulation, and studies were made of the use of paper and
varnished eembrie insulation. e paper fnsulation was elimineted becanse
of the sise of "petheads”® required for its terminatien ad the bin.
Genoral Cadle Gempany offered o varnished emmdwie eadle, and, oo lowsst
Yiddor meoting the requivemsas, was awarded the contract. hey alse of» '
foved earlier dolivery than did the unsuseessful didders, The OChenite
Campsay asd the Simplem Oempeny. Gensidersdle treudle develeped, primerily
with the "J% meter eadls im Alpha Il. IS was eenfined, howsver, % &
relatively mmall smder of eubleles. Considersdle work has bees deme - I
oa this predlem and although 30 definite eemelusions bave been reached, :
1% appears that the pewer surges are of much greater magnitude, and mere.
frequent, than originally antieipated.
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Lr11. Speeisl Material. Because of the umique equipmeant required

for the Rleetromagnetis Prejeet, 1% was necessary té use certain speeial
materiale, not ecamonly found in nermal plan® usage. Listed below are
four materials, used on & large seale, shish required spesial prosure~
senS, design or manufacture.

8. $ilver, = During the period of '-.»‘ for the olestre~
magastie plant, 1% was antisipated thas ccasidersdls quansitiss of
copper weuld be required for use 1n the megnet eeils and for busdars
of the rasetrasks. This and other war prejeets needed such largs quan~
ities of eopper for wire, eadles, elsetricel conduetors, brisse and
other alloys that 1% becems wise and ceenmmical %0 supplement the sepper
with other netals whese preperties would mals them satiafestory. Henee,
the desision was made to subeditute silver for cepper in the ceils and
busbear. Arraageusats wore made with the Treasury of the United States
te odtaim silver ea & 10am dasis. Stipulation was made te guard the
silver ad all times during 1t fadricatiom and imstallation in the rese-
tracks. The value of the 29,363,168.28 peunds of silver withiram fres
the Treasury was appronimately 930,000,000 (See Silver Pregram, Beck
v, Yelme h). -

V. Oraphite. - Bessuse of the imtase heat gemerated i
cortain parts of the electramagnetie separation apperatus, 1% wmas found
nsesssary %0 use graphite wherewer pessible. e *J° er lenisation: -/
chanber, and many parts of the "B, or receiver (See App. 037), were
"mashined $e 6lose telersnces frem selid bleeks of graphite. Witk the
experience gained in opevating the plans, and Decause of the faed thad
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Oupkite s sempuratively shesp and highly resistans to deteriorstion
uder operating conditisns, new end varied idess were fomd for its we,
and soen She supply of craphite yarte bessns & mjor problems Bloek
orephite was prosursd ohiafly frem Nattosel Carben Conpany and
Internaticoal Graphite & Klsstreds Corpe, and was fhbeiested inte
speeifia sises and shapes, Ny Westinghouse, for She indtial instellatfons
_mmmumammmu-m
mafarberers all ever he comirys Tur the mmih of Jue 1945, the
Caphite smemption ab the T-13 Pt sas appvenisately 1,300,000
poends (30w Appe 381},

s Siresms - The high vellage nesseenry te opsrate the edesire-
nagaetis precess sasccsefully made 18 diffienls te cbiain ineulators
| a5t yrosswre and Venparatare changete S fist; 18 ws theaght thas
poveelain wuld serve \he purpres sstisfietertly, bus 58 wms found thad
wndey censtant plant wasge pawreelais insulaters had very shové lives.
mmm-mmmmu.
orders ware nestesary bub, bemuse of (he Inadequesy of predwetion
capaeitics, insulsters were reseived in small quentities. Xvem with
the use of siroes {nselsters, sonsideradle replasenmt was nesssenry,
Thess siroes tnselatars sesd $65.00 eash aod were provured fram Coors
Porselain Compeny snd from Weslingheuse (See ipps B81). There ware cther
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* less expeneive insulaters whose rate of fallure was mush greater than
that of the Alphe II B dushing, . |

d. Ligeid Nitvegem, =~ In erder te odtain setisfastery vasume
in the &.ogﬂo 00088, 1% was scusidervd nsessvary te remeve all
nolsture ?',Fu system by ecandengation on an extremely eold swrfase.
Liquid nitrogen was found t0 b0 need suitebls fer this purpese. A
sberegy tank was previded oca the reef of cash precess duilding and wae
filled by & pmp end filling pipe installed ot the railread siding ade .

" jaeen® %o the Wilding. A delivery pipiag system was isstalled frem

the tank on the reef %o the cad of cesh resotrask. Bitregea "buggies®
wre ueed for distridudtion to the e0ld traps. The piping system wes
20" ineh eopper tubing with “styvenlize” type f£istings, all of whish, ia

. tura, wre pretested by 8% or 14" 0.0, spiral welded, steel pipe, vasuwm

type cssings. The spase dotwoem the sopper tuding and the casing was
stuffed with Jehng Meaville Reck Weol or Suntesite. On the inside deliwery
1ine to the tracks, & vasum was maintained ia the spase deotween the
tubiag snd 1o 14-ineh 0.D, casing. the £illing lins te the reef teak
was 500 in continua) use, and therefers 1o spase betusen the twbing and
1ts 8-insh cusing did neS require a veowum. The quantitise of 1iguid
aitregem Iad,i for the slsetromagmetis plant wre extienely large, is
faet se large that id was mevessary o emstrust adiitional faellities
ot the plaate of Linds Alr Preducts Ccupany be sssure as adequate supply.
lr18. Cost of Bquipuent. = The sost of oquipnsat for the Y=12 Flmad
roprescnts & very substantial prepertien of the tetal pleat seet. _bo

k.23
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showm hy the tabulstion in Appendix A3, 4he equipment ceete amsunted to
$230,4A7,497. 50 as of 1 July 1945. This figure may be subdivided iste
AS Govervmsnt eentrests tetaling $97,652,793.64, twe Jtene and Webetew
shomirects Letaling $200,997.77, and the Sne and Webeter purehase
erdern totaling §30,615,106.07. To 2o eond of sguipment purehesed by
Stene and Wheter st b added the sesd of fabricating eilver for the
maguet ouile and bus buzy 2,402,688 (See Vi, A)., miing the teted
oquipmnt eoet §138,930,125.50, The telal equipmmnt eoed ob the
terninebion (30 Septanber I904) of A2e Jtene and Wbeler semirvests
eeeded §1.50,000,000,
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SECTION § < ONDANIZATION AND PRRIOWNEL

5=l COomevel, « The ergmimtien for e Eloetremsgaetie Preject
for purpeses of deeign depended %9 & large extent ea eceporatim,
betwesn Whe grespe favelved, st the deeign level, As shews ly e .
mh’“m(mtn. Bh) the T-18 Unié Chief wae respemsidle
% b Distriet Tugineer for sesrdination of he eemtracters S4me
and Wedeter, as Amwmr. wae respensidle fer pn-
duoing the plant mzp. with sseistance en speeifie features frem the
senufasturers of spoeial equipnente T Tennessee Sagtuan Cerporation
reviewsd all deeigas frem he svndpeiat of eperebilily and effieieney i
of plant® esperatien, e Universily of Califernia furnished date and .
recomncudations upes whiok 0 dage Whe design, Cemsequently, e o |
«otporm;xm-uuuuw-.mmﬂt«mmm |
offorts of all greups. | ‘
 5e8, MemMtten Distriet Orgeaisetien sad Fersemel, - Au Ares
0ffice, o 188 equivalent, ot sech of he Ixpertant lesatioms, sueh -
as W0 Untvervity of Califernis, Besten and \he Y-18 Plant, was
cstadiished, ™o 0fficere in diarge &b heee locntiens reperted %
b0 Uni® Chief en mattors pertaining %o design, mnd direetly be the
Distried ociho for ugpumlm The felloving peresnnel oceupied
key peeiticie in the District Orgmisatien during the peried that the
deeign of the plant ws deisg evelveds

Lt Cols W5, Kelley, oo Unis Chief fer the elestwomsgnetis plaas -
frem Nareh 1943, ‘hrough deptembder 194k, was respossidle fer the super- '

¢
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visien of the design of the plant threngh w architesteengineesr's
Bosten offiee and his lialses persomnel ad the site,

Lt Cols JoRe Ashoff, was assigned as Unid Chief im Jeptewber
19Lh, and served until 9 Fovemder 1945 1o assumed the respensidiliy
for design during hat pevieds Celomel 0¢Js 7erney as Unis Chief frem
9 Bovenber 1543 te the present, 1 Jekuary 1947, was respensidle fer
tosign. | "

¥aje Deajemin Hyugh, Jre, oo Ares Hnginser ot Zostem from
August 1918 te Fedruary 19L3, was respensidle e the Uait Chief rl; H
the desiga of the plant and the preesse equipnent,

Wje 800 Swansen assumed the duties and the respensidilitvies
for dosign, 00 Desten Ares Nagineer, frum February 1543 te Jme 19L3¢.

W, PoH, Beloher relieved ilnj, Jwamsen a0 Booton Area Englmeer

1s Jme 19L3, end ves respensidle for deeign ot esten Wil Augued

i9hlie |

Caple "W, Lord was assigned ag Bestem Avve Bugimesy 17 Augued
190h, end mtained this respensidilily il 8 Pedrvary 1946, |

Ny, Treneis D, MeKeon assumd and retained these respomsidilities
fren 8 Fobruary 1946 umtil the Besten Ares Sngineer Office was olesed
30 Aprid 19L6s | o

Se3s Steue md h!"z Bagineering Cerporatien Orgamisation end
Fersanrel, . From %he etart of 30W'g pnidpu- on the Mankattan
Distriet Prejecs, lre ACo Kloin, Projeet Engineer, ms diresMly
mmoibhl for the 3aW Taginesring and Doiip Oroupe Am Ares orfﬁ
of the Distriet was set up in Boﬂn’ %0 faeilitate Distriet spprevals

. %8
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%0 54% end 0 form liaison between SAN's engimeering and «ltp of f1000

and the Distriet Zngineer snd Y=18 Unit Chief e e site, whe were i

charge of the Y=12 prejest:s Iu order %9 catadlisk alces relatienchiy

with the Radiatien laderetory developrant seetism, 34W early recegnised

8 need for & group at that places Consequently, Ury 2.8, Argersinger N

wae wi‘h odarge of & unil at Perinley, s ccordinate mxcﬁ-uh of .
Ahat {reup with the Pestes Office, Barly ia 153, SAW was askied by the

Distwriet to neove tcir"uttn engineering and design seetiom to Oak Ridge,

This wae deeided as impractioal bub at the same tine & need for Bosten
cagincers ot he 5100 was recoguimeds In Jme 19h3, i, BV, Seckene

deyf? was assigned % e uh-ﬁ asd a8 lisisem m he qollthc
scntraeters (TBC), senstruetion forees, sad o Seston Oreupe 16 wee |
sssigned & mmber of engineere to follow various phuees of dovilopmemt
end necessary field changes, whioh wore reperied %0 e Besten offices

Resause of the ineressing mumbey of chenges that devaloped snd ¥t 5
. required tunediate attention, & seguend of the Desten -gh«m; and '
4osiga greup wae assigned %0 Oak Ridge under Mp, R8s Wismer, Asste
Prejeet Bugloeer, whe reperted d}notly te ¥y, Kloin, They were uuni;
soparate from the Linisen Oreup and frem the omstrustiss fercese With

Ury, Wimer wore additional mecshenical, eleetrieml, strusturel, and
ohemical engineers n? with design perssmmel, Their respemaidility

wag to handle field changes im design a¢ they bscame apparent asd neeesse
arys A Powep Divieien was alse sssigned be the site under Ur, Tred

" Tayler, and later, in februsry 19ls, under iy, 7red Avgus, shich had the
responsibility of insuring initial operations and proper fumetisning of

q
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installations befere they were cemsidered adequate 0 tura ever ¢ the
operating sontrecters Ihey werked in sless harmeny with the eagineere
ing aad desiga greup, te change, or perfeet, impreperly designed equipe
aente In May 194}, Mre Be W, Mitshuret, was assigned te the site, o
re;ars dirsetly te 'ro Klein on the rasesresh ard develepmend activities
carried on ot Oak dge by TRO and the Fadistien Leberatorys fe further
aellested expovinental and eperationsl dath, &8s required by the desim
greups ab Jerkeley and Besten, and prepaved reperts cevering AW sotivie
ties at the eitee 7he latest work dows by iy Miteduret ineluded the
solleotion of materisl snd editing the several velumes centzituted 3y
Stene & Tebater Enginsering Corporatien % the Jandatien Preject
Tooluioal Sevies (XPTS), Theis rinal eemtvaet with the Mashattes
Distriet was scoeluded 13 1ate 1546 An ergauisstion chart may b6 sess
is Appendix D3, whieh f1lustzates the relatisnship of the fuginsering
wd Design Group with the rest of itene and Yedbetey Organisatien,

\
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Y STOKE & WEBSTRR ENGINEERING CORPORATION

‘Room 108, Durant Hall
September 3, 1943

Brigeadier-Gensral L, R, Groves
P, 0. Box 2610
Washingtom, D. O.

RECOMMENDED DRSIGN RACBTRACKS 6 70 9

Dear<8irs [
We have reviewed the present design of racesrack No. 5 and wish
te recasmend the fellewing desiga improvements for racetracks 6 te¢ 9

(1) The arrangement of tanks in twe parallel single nriight
lines in place of the present bdack te bask double owval amngmnt.

(2) e use of three 20 ineh diffusiom pumpe in place of the
present twe pumps. i

(3) A duilding arrangement euwiung s central plate service
bay, twe magnes bdays and four control bays u'nn;cd as showm dhgrmtiuny
on the attaohed Engineering Sketeh 141,

These design changes will permis the use of oontnl equipment
to be furnished dy the Genersl RBleetrie Company duplicating that now in
produstiom for No. 5 racetraek.

On the pars of the 'ntinghou“ Company, there will de no
change in deor equipment dus it will require slight changes ia thé tank
making 1% 8! 9" {nstead of 7' 9" deep and adding & flanged opening a%
the bask to whiok a diffusion pump can be attashed, We also bdelieve the
tank should be made & inehes higher te eliminats the complicasion of |
stainless steel plate welded inte tep and bottom of the tank, This is : !
nes due te the track arrangsment but we bdelieve is justified dy probable
inprovement in tank operation and- simplifisation of manufacture. o

.o The propose -gnn;mnt will have the following sdvantagess

ok Al sm ae

(1) The straight side track obviates the use of oranes in
handling doors from the inside of the oval track, This should reduce
outage time and amouns of labor.

e

(2) I permits plasing a diffusion pump on the baek of the
tank where its use bue-u nere efficient than if added te the header .

" below the tank.

) .

(3) I% permits half the track te be shub down leaving the other :

half in operation. This will greatly reduse outage time for maintenance a
work on proeess and coil hnkl. o







STONR & WEBSTER SNGINEBRING CORPORATICHN
Brigadier-deneral L. R, Groves = Page Thres « Septemder 3, 1943

APPROVAL SHERT

attashed te lettery A 0. Klein te Brigedier-General Greves
dated September 3, 19,3) Sudbjeess Recowmended Design
Racetracks & te 9,
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ARMY SERVICE FORCES
UNiTED STaTES ENGINEER OFFICE

N REPLY MANHATTAN DisTRICT /
REFER TO Oax RipaE. TENNESSER ' )
EIDUE-a 22 June 1945
MY - HooS
Subject: Additional Eeta Capacity. \

MFLORANDUM to: Major General L. R. Groves.

¥

- 1ls .Reference is made to our conversationg with Mr. White on 19 June
and to letter of 31 May 1945, subject as above. Since Stone & Webster,
Tennesgee Eastman Corporation, and Professor E. O. Lawrence concur that
the conversion of Alpha track 9 to Beta 2J 24" radius unit is the best
method of severnl studied for increasing Beta capacity, it is strongly
‘recommended tnat plans for the conversion be put into immedieste operation.
Stone & Webeter's present estimate of the cost of conversion is $8,670,000

2. Tue conversion of Alpha track 9 will (1) provide additional
capacity equivalent to 2-2/3 normal Beta tracks; (2) result in a 4% in-
crease in production rate when all of the projected 25 producing plants
are opersting in proper combination, at an increase in total over-all -
plant construction costs of less than 1%, or will permit a considerable
decrease in operating personmnel with little change in production by shut-
down of part or all of‘the running Alpha tracks; (3) insure more nesrly
adecuate Beta production facilities should K-25 and K-27 fail to produce
25 of required higher concentration, or if K-25 and K-27 produce 25 at a
rate greater than the design rate, which from data obtained during the
last month of operations appears likely; and (4) allow greater flexibility
and certeinty in combined operations of Y-12 and K-25. This scheme for
conversion is preferred to the cheaper 2J 48" radius conversion because of
the undesirable loss in enhancement and decreased recovery thut is expected 111

in the 48" unit.

3. Stone & Webster's estimate for completion of the first half traock
is 1 Jammary 1946, and 1 Fe ry 1946 for the second half. It ig believed
that by proper expediting se dates can be advanced. The outaa&ti.me for
each half track is estimted to be one month, and wil.l t.g,;g p.f?\eo {ecuy
prior to completion.

4. Stone & Webster has already placeg e
critical nature. In order to insure c '
advantage of increased production res 0 tion of X ﬁney
must be given authority to proceed at/fy at oneg. lpprd‘al
quested at the earliest possible dat :Q ,é;‘ v L N ‘_‘//

’orderaanitemi*ofa
it 'in ting to take

"1‘3.‘{ \- . \ ‘
neer <
D:ll‘ti.ct Emgineer. h?‘

r~ c)oﬂ
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Jdset Ind. Subjeot: Additional Beta
Capacity.

P. O. Box 2610, Washingtan, D. C., 25 June 1945.

T0s The District Engineer, U. S. Engineer Office, P. 0. Box E, Oak Ridge, Texn.

) Approved.

a L. R. GROVES,
Major General, C. E.
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OUTLINE OF STONR & WEBSTER ENGINRZRING CORPORATION'S
— CLINON ENCINEEN OURN PRTECY

1 « Requirement is determined by the Bagineering Divisioa.
2 - Requisition 1is pﬂpnrd by Eagineering Divisica and sent te the

Fureshasing Departuent.

3 = Raquesta for Bids are prepared by the Purchasiag Department and

send oul te prospeetive didders.

b = Bids are received,and tabulated by the Purchasing Departmsnt,
5 = Bids are anslysed and recemmended award sent te Engineering Divie

sion for their scomeurrenes.

6 « Comparison of bide is typed im muléiple cepies and approval is obw

tained by the Purohasing Department from the USED.

7 = Becessary Priorisy, CMP and WFB u-unun Order olnuun are are

ranged where required.

8 « Order is typed and formally appreved by the USHD,
9 « Order 1s mailed te the Vender,

10 = The aunltiple sopies of purchase orders are mmumd te nu ocne

\
1
\

esrned,

11 « The formal punhut ordey is mailed to the Vendor h tripuuu ‘

(original and twe copies). The original is retained by the Vendor
and the twe eopies shich are aceeptance coples, are sipod and rﬁ-
turned te the rmmug Departasut,

12 « The twe acceptance sopies thus received, are formally approved and

agoepted by the Geverzment after whioh they are sent te the Jeb Ofe

, lo#) ouéd for the parmanemt file of Stone & Wedster and the oﬂm'

for the Gorps of P,

Supplementing the "Genersl® footmotes om Page 15 of Steme 't
Nebster's Jontrast Repors, the following explanasion is tnrnhbot
covering the exceptions there noted: ,

The purchase transaosiens indicated as having beem undey wne
uoml sircunstanees fall in the following classes:

1) WPB Direetion; Sixteen orders odver carbon steel plates, stainless

steel plates, stainless stesl pips and copper dars,
All these items were under WFB Control and ne order
gould be accepted by a mill withous APB approvaly

¥




2) OCE Teletype:
- of 1/27/3

<

3) Uniformity of
. Duigu

L}) Chelse Between
Squal Bidderss

5) Misoellaneous:
Other Reasons

el

therefore, time spent in taking bids wes wasted as
APB had the finsl suthority over whioh month & mill
oounld produce and order. As delivery was the prime
fastor, WPS reviewed nill schedules and decided whieh
was in the bess posision te fil)l an order, Base
prices from all mills were the sams and therefore
there was no poins im taking bids,

8ix orders sre indicated under this authority, 1%
is based on Office or Chief Engineer's instrustiens
%0 place all orders for materials and ozusy-ui that
came undey WPB Control Orders before 2/8/43 for
requirements for 2nd Quarter of 19L3 end befors 33/
L3 for requirements for 3ré and Lth Quarters of
1943, As this invelved many orders, time did ne%
pormis taking bids. '

Twe orders were thus placed om basis of duplicating
previous orders for the purpose of saving engineerw
ing and manufasturing time and expense. 7The aorderse
being duplicated were awarded in the first ingtanee
on the basis of lowest bid and the sudsequent awards
wore for speed and ultimate simplisity of opsratiom
and minimising of spare parts required for maine
tenanse. .

Twe orders feoll im this class. Nermally lets would
have be¢n drawm between tie bdidders dud instead, in
these cases, one was selected besause of the equipe
ment bdeing offered requiring the usilizstiom of less
oritical material tham the other tie bidder. .

(s) Kinney Pump Order Fe., 267 = Only twe bidders
offered pumps meeting desiga couditions. Kinney and
Beagh~Russ, Kimmey Pumps had known perforaance

value under serviee condisions required and time did

not permit delaying award until tests could be made
oa Bessh-Russ pumps. Sample pump was obtained for .
testing, and some Beach =« Russ pumps were purchased

lagr in program,

(v) American Bridge Company Order Fe. 913 = Roof
Steel for building., Change of design of roof from

- gonorete to steel made te speed up oonstrustion,

Time did not permit taking bids. Award was made -
as soom as bills of material and drawings were

prepared,

(e) Bristol Steel & Ircn Works Order No. 50203 -
Covered strusturdl steel for Building 92015 and
was & duplioation of Order Ko, 50008 (Building
9201-l4) which was awarded om basis of lowest bidder,




G

(d) Merce Nerdstrom Gcmpany Order Ne. 55938 for
stainless steel plug valves was plased by WPB
Direction after 1% was determined that all other
plug valve manufasturers were se hwavily sohe-
duled with high prierity orders thad they could

~ net produce these valves until Swe to four menths
after our required delivery date.

" Im all eases the appreval of the Area Bngineer was sesured.

1]










o . Wl0Teeng-66

& .ﬂ“' Ge.

Contrasct Type of Date of Contraster's Contrastor's ) . Seops of Contrast
Bumber Cantrast Contract ane Enln. Bork Amount
 Prime Contract Number W-7LOl-eag-13 (Geatd.) .
W=7407~eng-11 W.D. Bo. 1 1 <543 | T Euv!ﬁl Blactric & Noaton, Maas. Bins, Deors & $11,286,038.09
Mfg. Co. Cellesctor Roxzes
=7407-eng=20 W.D. ¥o. 1 3~17-43 ‘Westinghouse Blsetris & Bosten, -u- Bins, Deors & 2,639.677,50
.ﬁo Nfg. Ce. Gollector Boxes
5=7L0T~ang=27 W.D. 1 9=15~43 Westinghouse Bleactris & Boston, Mass. Bins, Deors & 12,817,378.71
N Meg. Coe Collsctor Doxsa
" B 07-eng=28 W.D. Ne. 1 9=15-i3 Weatinghouss Blectric & Boston, Mess. Bins, Deers & 5,366,353.35
. . Neg. Co. Gellesotor Boxes
¥=7407-eng-36 W.D. No. ) 9=15-43 Westinghouse Electric & Bostom, Mess. Vaswum Boosters 2,186,080.00
. Afg. Coo & Neaters
, B=-T07~eng-66 Serviess 1~ S-ii Westinghouse En&b & Dostom, Mass. Servies of 275,000.0Q.
4 Mfg. Go. Selentists .
W-7L07~eng=5L3 Serviees 8-22Uh °  Westinghouse Et-.ﬁ. & DBesten, Mass. Dewelopment of 15,000,
; ‘ _ ‘ ufge Coe . Yosumn Pumps :
Prime Contrast Bumber W-li-108-eng-ii9 )
We22-075-a0g=87 W.D. Bo. 1 4~25-45 Pluor Corp., Ltd. Les Augsles, ...8:.5 Towsrs  26,990.00
: . Calif.
We22=075~eng=78 W.D. No. 1 L=19-L5 8. Blickman, Ins. Seshamisn, K. Y. laboratery LS6,518.20
: Equipssat
B-705~eng-365 Servises ' 7~ S-Li Genersl Blestrie Co. Boston, Nass. Serviees of 66,000.00
Seiantists
Services 1- 5-4} Westinghouse Blsotric  Boston, Mess.  Servisss of = 125,000.00

Selieatists




CLINTON ENGINEER WORKS

EQUTPNENT CONNITT W Y=-12
A8 OF ! m 2:7:1'0- /947
Contract Typs of Date Contrastorts Contractor's . Beops of Contract
Rumbey " Contract GQeontract ) ] ) Address_ Work Anount

Prime Contract Number W-1l~108-eng-60

1 4~ 245

Ne22-075~eng-6l W.D. Ne. Chapman Valve GCe. ‘Indian Orchard, Process Bquip~ § .157,966.56
W-22-075-eng-68 W.D. Boo 1 k- 25 = Pluor Corp., Ltd. mm'n;-hg, Goeling Tewers 27,258,00
W-22=075~eug=57 l.n?’;lo. 1 L~ 2-l5 Westinghouse Rleotria Gfuf'uu-,. Process Bquip- 124,416.00
¥=22-075~eng=63 .o No. 1 k= 2-L5 n:m“ Mfg. Co. Boston, Mass. Pr:::a Bquip- h?s.aoo.od
WM—W W.D. Bo. 1 L=19-15 | nmzmtm Produsts  Rochester, Px:::- RBquip~ 33,516.00
W-22-075~eng=-66 W.D. No. 1 L= 245 -.ﬁ’mmm Elestris Bo:;o:: Mass. h::'nt“ Bquip~ 1,964,642.00
W-22-075~eng=65 W.D. No. 1 4= 245 Gosors) Bisstrie Co. Boston, Mass. Process Bquip- .

2,974,852.00













Sumber Coatrast Contract - .

15619
51703
51628

Syps of Bate of

PERRRERRE THE

 Sesps of

GCe.

3

Canbridge , Nass.

Cost of
Work Nork
‘Prims Gontragt lumber ’Ewﬁﬂww
1-25~43 Carmegie=Illineis Stee]l Deston, Mass. Stesl Plate $ 61,790.98
Cerp. .
rAn~lS Garmsgis~1llineis Steal Deston, Mesa Stee) Plate 71,810.57
10-12-13 Carnsgie~Illineis Stesl Nostea, Nass Stsel Flate 61,701.54
Corp.
10=13~4,3 Carmsgis~Illinsis Stes]l Besten, Mass. Steel Plate 93,378.95
Cerp.
10-6=L3 Cermsgie-Illineia Steel Boston, NMass. Steel Plate NAA9.9
12~ b3 a;m".roﬂg Steel Desten, Nass. Steel Plate 53 J86.10
- |
12-2ml3 Carssgis-Illineis Stoel Desten, Mess. Steel Plate A5,479.27
12-U-li3 Carmagie-Illineis Steel Besten, Mass. - Stoel Plate 88,222.02
2=17-bly Cemmereial Filters Corp. Bosten, Mess. Filter fer Dis=  56,k7.04
: | e tilled Nater
8-30-4 Geraiag Glass Berks Ceraing, ¥. Y. Qﬂ.ﬂ!-o $9,05l.01
&19-lly - ad.... Ce Jo Bugineering Cambridge, Mass. .. Filter Bexes 89,621.00
8=19-4}s - Cex, G J. Buginesring Filtar Bosss 76,125.00




CLINTON ENGINEER WORKS w
ngﬂﬁ ¥-12
..\as /24)
Type of  Date of Cantractar's Contrestert's Scope of Cost of
Number Contrsct  Contract Nans Address Work work
| | Prime Contract Bugber -,..PB.&,H.“M |
376  Qrder 2 33 Goane Ce. | , Beston, Maas. -oumﬂ..nﬂop § 81.375.50
L5o  Order B 5-U3 Greas GCe. Boston, Mass. Valves 92,689.91
T 601 Opder 2243 Crane Co. Boston, Mess. Valves 71.338.72
5198, Order 30=-11=lly Crane Ge. Roston, Mass. Valves 590339+75
5021  Order 32-26-L3 Delta-Star Rleatris Ge. Boston, Nass.  Switehes 56,37h.16
- 1128 - Order 5= 7-l3 Eﬂw—pgﬁ Produsts, Roehsster, k. Y. Veswum Boosters  £50,860.00
50573 Qrder 3=28-Lly Dellinger Corp. Boston, Mess. Bater Pilters 71,310.00
51900 Order 9= 8-y usrnﬂmn uu..lm. dolsmours Arlingtea, N. J. Gaskets 58,930.63
51650 Order 9= T=lds Duriren Ce., he Dayten, Obis Plug Velves 55,816.85
51811 Order G mlE.., cﬁ.g Co., The Dayten, Ohis Pipe Pittings & .ww +685.60
. 162] Order 7= 9=i3 Economy Bugineering Ce. Chissge, Ill. n.u.uwﬂog 162,481 77
51525 Order 8=y Bimco Cerp., The Chieage, Ill. " Veomm Filters 113,804.88
671 Order -27-43 Elliett Co. Besten, Ness. Sseam Jdet Refrig= 55,6L1.23
_ erator Units
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MANBATTAN DISTRICT HISTORY

BOOK V - BLECTROMAGNETIC PROJEGT
VOLUMB 3 - DESIGN

APPREDIX “p"
REVERENCES

Duouz!iu

Lettey from Cel. J. G. Marshall te

Mr. J. R, Loss

of Stone & Webdster,

26 Decemder 1942,

Lesver of Intent from Irvin Stewars,
Exoeutive Secretary te G. 0. Muhle

field, Preaident Stone & Wbdater,

13 Mareh 1942,

Resord of Nege
W=7401~eng-13,

tiations for Contrass

Meno from Major W. B. Xelley to B.

Dismend, V.3.8.D. om Campusation of
"Proposed Feo for Stcne & Webstier as

modified te 28

Yebruary 1

Stone & Mbdster Original Contracs

We7i01~eng=13.

Reeord of Ne
Contract W=

fations for Serviee
108~eng=-4i9.

Stone & Webster Servies Coantraet
"1“‘1“‘.&“’1090

Record of Negotiations for New
Construction Sontract W-14-108«

eng=-60,

Stone & Mbster New Construstion

Gontract Well~

108~-eng=-60,

Monthly Power 8'\-sry for June
1945

Loocation

Menhattan Distrios
Classified Files

Nanhattan Distries
Glassified Files

Manhattan District

" Contraet Piles

Manhattan Distrietd
Contraet Piles

Manhattan Districts
Centracy Files

Manhattan Distriets
Gontrast Piles

Manhattan Distriet
Contract Files

Manhattan Distries

Consract Files

Manhattan Distrios
Gontract Files

Manhattan Distrios
Contract Piles




ety

/318

7 B=lf

" pel7

B=18

3-19

Douriztiu

. Letter of Intend for Comtrasd

W=70l-eng-13, Col, J. C. Mar-
shall to Stome & Wedster, 39
June 1’-‘20

Letter frem Mr. 1. R, Braneh, Vise
President Stene & Wedster te Ool.
Js Qo ml. a Septender 1%2.

latter Contrast Supplement te Coan-
trast No, W=-T0l-mig-13, from Cel.
Ko Do Fichols to Stceme & Webster,

9 Osteder 1953,

Meme from Majer W. B. Kelley te
files, Magnet Redesige, 11 Zep-
temdey 193, ‘

Piles, Meoting te Diseuss Proposed
Incresse in Beta Racetracks,

April 190k,

Files, Netes on Cenforemes in Gread
Lakes Div. Offlse, Ohisage, Ill.
7 &4 8 July 1943, 12 July 1943.

letter frem A, 0. Kloin, Projeet Bu~
gioeer, Stene & Wdster, te Area Eu-

gineer, Bosten, Mass., Bstimate of
Power Demands, 20 Nareh 1943,

Letter from R, R, Wisner, Asst. Prej-

oot Engineer, %o A. 0. Klein, Prej-

eet Bngineer, Powsr Pacter study and

Betinate of Ulsimate Plant Load, 23

Latter from Major P. F. Rossell te

dtone and Wedeter, Subprejest Ne. 57,

Requess fer Authorised Water Supply

System for Towusite Bxtensiean and for

Y=12 Area, § Decemder 1943.

Losation

Manhattan Distrios
Contraet Files

Manhattan Distriet
Olageified Files

Nanhattan Distried
Contraas Files

Mashattan Distriet

Classified Files

Manhattan Distriot
Classified Piles

Manhattan Distriet
Classified Piles

Nandattan Distriet
Claseified Piles

Manhattan District
Claseified Files

Manhattan Distrietd
Classified Viles

A2 @eppT—

- PRy



B-20

B3-21

3-22 .

23
Bk

. B-26

3-27
3-20

29

“ -

Douriutn

letter from A. 0. n.‘l. Preject
Baginser, te Area Bagineer, Bestom,
m. Water Supply, &9 Tedruary

Y=12 Uni$ Chief's Repors, 22 Maroh
19h3. .

LeSter frem A. G. Klain, Prejeet
Bagineer, S0 LA, Cel, M. O, Fex,
Basie Design Olinten Engineer
m. ﬂl m’ 1”0 ’

Neme frem ll,jw W Be Keolley te
Pile, Fetes e Meeting in Besten
on 16 Nareh 1943, 18 Mareh 15k3.

Lotter from A. 0. Kloin, Prejeeh
Engineer, te Distriet Engineer,.
Engineer Repert - D.8.NM, Pnjut.
1y Janwary 1943,

Letber frem A. . Kloin, Pnjut
Enginesr, to Distriet Eagineer,
Bagineer Repers - D.8.M. Prejees,
30 Jaawary 1543.

=12 Unit Chief's Repers
17 July 19h3.

letter frem A. 0. Kloin, Prejees
Bagineer, te Districs Engineer,
Engineer Reperts - D.8.M, Projeet

letter frem A. 8. Kloin, Pnjut
Engineer, te Distriets Engineer,

Engiaeer Re = D.8.M, Pnj«t
30 July L

Y=12 UniS Ohief's Repers, 9

August 1943,

.

3

Leecation

Nanhattan Distriet
Classified Files

Manhattan Distried
Classsified Piles

Manhattan Distries
Classified Files

Manhattan Distries
Classified Piles

Manhattas Distriet
Classified Piles

Manhattan Distried
Classified Files

Nanhattan Distried
Classified Piles

Manhattan Districtd

Classified Files

\

Kanhastan Distried
Clansified riles

Nankatteam Distried
Glaseified Files







Noe

3-l,2

3-43

.B-h'l

3-L$

B33

Pl

S

Y-12 Unis Chisf's Beport
31 May 19hL. .

Istter fram A. G. Kloin, Projech
Engineer, to Distrios Engineer,
Projecs Repors = 2.8,M, Project
31 Ootober 19hk.

Y=12 Uaid Chisf's Repord
Pedruary 193,

Y=12 Tnid Chief's Repord

latter from A. G, Klain, Projech
Engineer, to Distries Engineer,
Project Repors = D.3.M« Projeed,
19 Apwil 1948, .

Y-12 it Chisf's Repors
Yay 1”. ‘

Y-12 Unis Chisf's Repors
June 1949.

Y=12 Unis Chisf's Repors
5 Nevenber 19548, M

Report of Aotivivies, Preeess

Hodernization Departeent from

22 Yay te 30 Jane 194, Yy

%’alﬁ; Rogera, Buperintendent,
Melle

Letter from Jo B. MOLD to P. R,
Conklin, TR0, Gamma Stage, 7
My 1

17 frca col.}l. D. Nichels te Area

Snginser, Berkeley, California,
Alpha % Conversiom, 2% July 19l

Conferenoe Hoﬁo. Stone and Mdater
Boston 0ffice, Yerbal Award of Fege=
tiated Contract with General Blee-

bris Go., ” qu-bor 1”0

'

danhattan Distrios

Classified Piles

Nachastan Distries
Classified Files

NManhattan Districd
Classified Tiles .

Manhattan Districts
Glagsified Files

danhattan Distriet
Classified Piles

Manhattan Distrios
Olassified _’u..

Manhsttanm Distriod .

Classified Piles

Manhattan Distried
Classified Files

SManhatten Distries -

Olassified Piles
¥anhattan Distriod
Classified Files

Manbattan District
Classified Files

Manhatstan Districd
Classified Files




=54

3-53

3-59

for Alpha I,

nourtzuoa ! E

Oonference lNetes, Stone & Mebater's
Beston Office, Verbal Amard of lego-
tiated Comtraes with Allis Chalmers

Oes, L Junuary 1943,

Cenference Stone and Wedater

1 Jamuery 1

letter from A. 0. Klein, Prejeets
Inginser, teo Bosten Arvea ?,
uﬁmunu for Alpha II, Oet,
1943,

»

‘Letter frem A. 0. Klefa, Prejest

Bagineer, te Boston Area Engineer,
Reguirements for Neta Building Ne,
2, 14 Oetoder 1943, .

Letter frem A. O, Kloin, Projeed
Eugineer, %0 Besten Area Bugineer,
Alpha II Ressters, i Osteder 19;).

l‘_‘“' from A. 0. Qoin, Prej .'
Bagineer, 40 Besten Area En
Supplemsntal Agresment Ne, 3, n
May 150k,

Letter fyem A, 0. Kloin, Pro t
Sagineer, te Beston Ares
Supplemsntal Agreemens Ne. ﬁ.
Sephemder 19hL.

Notes en Conference in Milwaukee,
Wisecusin, %o Diseuss Redesigs of
Magae$ Geils, 28 Desember 1}

Notes on Oenferemce in Bosten,
¥ags., te Bi%adblish Reguiremsunts
Jﬂm 1*,0

Netes on Comference a Bum,
Mags., 31 Deeender 1”0

letter from 0, A. N. Wedber, Nost-
ingheuse, Yo T, J. Fords, Steme &
Webster, Prelininary Bagineering
Study, 25 October 1913, ¢

Loeation

Manha ttan Distriet
. Qlassified Piles

Nankettan Distriod
Olassifisd Piles

Manhattan Pistriot
Classified Files

Manha btan Distriet
Olassified Piles

Manhattan Districs
Clageified Piles

Manhattan Distriet
Classified Piles

Manhattan Distries
Classified Files

Manhattan Digtrist
Olaseified Files

Nanhattan Distrist
Classified Files

Manhattan Distries
Glassified Files

Nanhattan Distried
Claseified Yiles
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3-70

=N

B3~72

B-73

B=Th

el

Dourig!iu

Minutes of Coordination Meeting,
Univrsity of California Radia-
tion Laboratory, 2 September 1543,

letter frem A. G, Kloin, Preject

Engineer, %o T+ R. Theorndurg, Gea-

eral Superintendents, Alphs I "D*

:;:;-bly Nedernisatiom, 6 Octeder
(]

latber from By A. Gordom, Wegting-
house Resideat Inspecter, te @, P.
Darlingtem, Stens & Webdster Chief
Expeditor, Materials for Nodernig-
ing Doers, 26 Oetober 1643,

Recerd of Negetiations for Persine
oad Contracts.

Latster of Intent for Negetiated
Centract fram A. G, Klein, Preoject
Engineer, te Chapman Valve Mfg.
Cev, 18 January 1943,

"Reserd of Negetiatiens for Liake

5018 Gontracs.

Link-Beld Oontrasts We7,07-enge
12, Supplement Fe. L.

L;nk-lolt Contract W=74,07-eng~
3. _

T2 from 7. R, Oreedom, Regidemd
Manager, to A. 0. Nlgin, Project
Bagineer, 1 August 154

latter from o G. Klein, Preject

Engineer, t or ¥, 4. Beleher,
VYasuum Tudes, C.B.N., 12 Fedruary
190 .

letter from A., 0. Klein, Preject

Engineer, te Soston Area Bagineer,
Alpha IX Process, 5 Oeteber 1943,

(]

Location
Manhattan Distrios

. Classified Piles

Nanhattan Distried
Classified Piles

Manhastan Distriod
Classifisd Files

Manhatstan Distriot
Glassified Piles

Nanhattan Pistricd
Classified l'nn

Manhattan Districh
Clansified Piles

Manhattan Digtries

Classified Piles
Manhattan Distried

- Qlassified Piles

Manhattan Districs
Classified Piles

Manhattan Distrios
Classified Piles

¥anhattan Distried
Classified Files

. 1



B-76

B=T7

3-78

=79

B-88

Duorinie-

letter from A. 0. Klein, Prejest
Bagineer, te R. B. Argersinger,

Stone & Webster, Diffusiom Pump

Developmeat, 5 August 15l

Letter from A, 0. Kloin, Prejeet
Engineer, te Bostem Ares Ingineer,
Dsvelopaent Jontrast with Distille~
tiea Produets, Ine., 31 Augusts 194k,

Letter frem A. 0. Xloin, Project
Engineer, te Bostom Area Engineer,
Developaent Contrast with Nasiocoal
Researoch Gorps, 31 August 19Uk,

Letter trc: Ai.:;.:ls:‘ ::2:‘
Engineer, te or
o«m'&ﬂm—urm. 14 uw-'-
ber °

Gomparisen of Bide on High Yolteage
Cabdble, Prepared by Stene & Wedster
10 Mareh 193,

Texnesese Bastaan Corperatioa
Proeurement Divisioa.

 letter of Requirements from A, O,

Klein, Prejeet Buginser, te Bos~
toa Area Engineer, Alpha IX Proe-
ess, 30 Oeteder 1943,

Stcue A Wedster Engineering m.,fui
Re De8.Ms Prejoet, 13 Oeteber

- 1943

Letter 26 June 1943, W. R. Chambers
to Najor Kelly (¥e subjees - Om Lig=
uld Phase Pagqilities).

Letter 2 Juns 1943, Major Belcher te
Files, Alpha Qhui.nl Process.

Unit Ohief Repers - Desember 1943.

Lecation

Manhattan Distriet
Olaseified Piles

Manhattan Distries

Contraet Files

Manhattan Distried
cqmn Tiles

Nanhattan District
Contrast Files -

Manhattan Distriet
Olassified Files

Tennssseo Rastman Qorp

oratien Yiles

Nanhattan Distriet
Classified Piles

Nanhattan Distriet
Classified Files

Manhattan Distrise
Claseifled 7iles

Nanhattan Distriet
Olassified Piles

Manhattan Distriet
Classified Files







=100

3-101

B-102
3-103

3-10k4

3=-10%

3-106

. 8e107
3-100
B-109
3110

3=-111

3-112

Dominiu \

letter 10 Sepbember 1943 « W, R, Bur~
ten te A, O, Klsin, Dry Roem for
Bldg. 5202,

Letter 20 Nevemder 19hls = G, B, Winde
ers te File, Alpha Chemistry,

Letter 29 Maroh 1543 « W, R Burtoa
to Bajor Jo Re Ruheff (No sudjeet -

Alphe GChemistry).

Letter 18 Decemder 1943, A, Oo Klein
te Wo R Chambers, Bulk Treatmend

Unit Sxté. Building 9202,
Conference Notes = 23 Nevember 19L3.

Letter 18 Nay 1943 = D, W, Stowmars
te Drs 7. R, Conklis (¥e sudjesd -
Beta Wash Area).

Letter 11 September 1943 « W. R, Bure
tom te A. 0. Klein, Hydreehlorie
Aeid aand Eydregea Perexide Bandling,
IXK Plate Washing Area, Bldg. 9731.

Lettor 21 Januiry 15Lk « Lb. L. R,
Zvawalt te Najor W, B, Kelley,
Bquipment for Recyele Beta Naterial.

lester 27 Juse 194L = L. Lo Re Zum~
walt to NMajor W. B Kelley, Time
Required for Beta Reeyele. .

Stone & Webster Baginsering Progress
“g‘ e DM, Projoct - n July
1943, k

Lotver 20 OQetober 1943 = A. G. Klein
te Maj, W, B, Eslley, Deta cmn
Precess, m.. 9203,

Oonfersase lotu « Bota Chemigtry
13-16 lomhr 1943,

Cenferense lotu = Qotebey 1943
Berkeley, Califorunia.

[ ¥

Loeavion
Manhattan Distrietd

.Claseified Files

Manhattan Distriet
Classified Files

Manhatian Distried
Olaseified Piles

Nanhattan Distried
Claseified Files

Manhattan Distrietd
Claseified Files
Nanhattan Distried
Olaseified Piles

Manhattan Districd
Classified Piles -

. Manhattam Districd

Classified Files

Manhattan Distries
Glassified Piles

Manhattan Distriod
Classified Files

Manhattan Distriot

. Claseified Piles

Manhattan Distriet
Classifisd Files

Manhattan Distyiod
Clagsified Yiles




Ye.

3-113

B=114

3115

=116

=117

»-118

B=-119

B-120

B-121

122

5123

3-124

B-125

Snlmiiainfie

Duoriglu

letber 10 Mareh 1” «Dr, Jo G
MoNally te LS, Cole Jo R. Ruhoff,
Information Requested by Dr.
Benediet.

CommiStee Ropoﬂ o Pedruary 194k
te Gemeral droves,

Letter 10 Nareh 1948 ~ Dy, J. @,
Melally %o LS, Cel. J. R, luh.ff.

‘ See B-113.

Oonfeorence Netes ~ 23 lmbor 1943,

Laster 29 Pedruary 1GLly « W R, Chame
bders to B, W, Seckendorff ~ Bulk
Treatasnt it Extv. Bldg. 9202,

Letter 12 April 15kl - Dr, R, L.
Geddes ta R. R. Wisner, Bulk Treat-

ment Unit Bxt., Bldg. 9202,

Letter 25 Podruary 154l « W R Chame
bers to B, W, Seckondertf - Se¢ B-117,

PB 2366, 13 Nevember 19kk, Residwe
;g;tg.. Bulk Treataent Bxt., Bldg.
{ ]

PR 238, L) Novemder 194L, Reeidue
Salvege, Bldg. 9202, B. 7. Bxb,

PR 2150 21 July 194k, Salvage

- Qperatien, B. 7. Ext,, Bldg,
9208,

Letter 10 W ber 194 - W. R.
Chambers to Ju W. Seckendorff,
Residue Salvage, Bulk Treatmend
x3%., .u‘o 9202,

¢ § ”“. Soo "-w.

Latter 4 Podruary 194 ~ Major W.
B. Eblley o k. 1, ll.nur. Auther-
1sation ror Bldg. 5208,

ot

Location

Hanhattan District

 Olassified Piles

¥anhattan Distries
Classified 74iles

Nanhattan Distries
Classified Piles
Nanhattan Distrist
Glassified Files
Manhatten Distrios
Classnifted Files

Manhattan Distries
Olassified Viles

Manhatbtan Distrist
Olassified Piles
NManhattan Distried
Olaseified Files

Manhattan Distrist
Glassified Files

Manhattan Distrigh
Classified Files

Manhattan Distries
Olaseified Piles

Manhattan Distriot
Classified Files

Manhattan Distriet
Classified Files




B-126

B~127

Be138

3129

=130

B=131
B=-132

. B=133

3=13h

B-13%

B=136

137

Deseription

Letter 31 January 1Ghly « Dr. 7. R,
Gonklin %o Major W, B. Xelley, Pro=
posed Feoilities for Analytical &
Assay Works.

Letter 27 May 1’.‘0 - @ 06 “‘-"l’
%o R. Re Wisney, Estimated Campletion

of Buildiag 9206,

latter 19 Septemder 19Lh « LY, 8. B,
Rodeff te Major We B Kolley, Com

 pletion Traek Sehedule, Dldg. 9206.

Letter d.iny IM = L%. 3. B, Rodoff
%o Major W. B, Kelley, Primary Recov
ory Dopartments iz Alpha II Buildings.

Conferenes Netes 7-10 Dessmder 1943,

Lotter 1 June 15kk = Lbe 8. 5. Robeff
te Najer W. B, Ksllsy, Present Design
Status, Bldg. 5207, - |

Letter 22 Septemder 154k « LS. A. Be
Babeeck %o Najor W. B. Eslley Exb,
Se Buildings $201-5 and 92014

Conference Notes 13 Janwary 1945.

Gonferense Netes 11-12 May 154k
LS. 8. Do Rodeff %o Major W. B.

Islley.

Gonferense Notes 9 June 15hLs, Browm
Universisy. :

letter 29 ‘b 1’* = Re Mo Bateh to
As G¢ Kloin, Requirements for
Insineratiom Building.

Letter ’1 “1’ 1’“ = LS. 8., B. Rodoff

Major W. B. Kelley, 9207 and Allied
1158400,

212

Location

Manhattan Distriet

~ Olassified Piles

Manhattan Distsrios
Classified Piles

Manhattan Distriet
Olassified Files

Manhatten Distriet
Olassified Piles

Manhattan Distriet
Clasaified Files
Manhattan Distriet
Classified Piles

Manbattaa Distried
Classified Piles

Manhattan Distriet
Claseified Piles
Maxhattan Distries
Classified Piles
Manhattan Districs
Olassified Piles
Manhattan Distries
Classified Files

Nanhattan Distried
0laseified 7iles

LS e e s ik
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Dbwn Faster. = A mr«nﬁp of the whole estimated to ba out of operatiom
due te repairs of normal maintenamce. -

[ ll«tnnﬁtu. « That which is magnetised by passage of an sleetrie oure
ren' retains the zagnetisa only se lomg as the ourrent is flewe
ing. '

Mnissioa u-nﬁ. = Yo regulate or coatrel the flow or emissim of elee~ .
rom & Se

Enhaneed Feod. = Chargs material ia which the concentratioa of the V=235
Ras beea Insressed abeve o.y. Alse oalled enriohed feed. -

‘ Sariehed Maborial, ~ See enhanced foed.
Bther Sxtractics Nethod, = Procedure in whish other (dlethyl etder) is

"osmpounds frem impure water selutiens by selective
selubilisy, thus purifyiag and emesntrating the uut- eompounds,

%l Gellosolve Methed. ~ Organie selveat of the ether series used fer
water seludtims,

" Exeitation Equigaent, - The elastriesl mecheaisme messssary te enevgiss
MEAET 00118 )

* Teod Materials = 5o charge material,
! imt stage preeesss - See Alpha stage.
Onul Potontisl, = The aecopted standard of sere velts.

mmumummpnmmaum passed through
Wuﬁaohﬂuﬂﬁuthm ionised and has eondensed on parts
of the separation mechanisms.

Het Soures Unit, -~ A source unitd in which the filament, or souree of
.E.m » 16 &% o high voltage, 1.¢., 35 KV,

/ Isetepese « Atema of theo same shemieal olemen® having different atomie

3% = The eode letter given %o the {omisation chemder and its heusing,

J!.inn. «~ The cepper or etainless stee)l dusd fastened %o e inside of
Thé main deer centaining the iouised besns from seuree e reesiver.

Am unu the "L" wmib or the main door.

Pothoads. ~ The ingulated terminals fer sondustors at tnutomn and
' other high voltage eleetrieal oqutpont.





































024, Alpha II Of1 cimnlnﬂnﬁm

This is a pump used in oiroulating the oooling
oil for the magnet coils, It is driven by the
200 horsepower motor in the foreground., Hote
the small treated water booster pump to the
left,
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MANHATTAY DISTRICT HISTORY
BOOK ¥V « ELECTROMAGNETIC PROJECT
VOLUME 3 « DESIGE

APPENDIX “c*

PHOTOGRAPHS

Desoription
Panoramis View of Y-12
Vaonum Distillation 84411 Bldg., 9202

Vacum Distillation Still and Assooiated
Bquipment, Bldg. 9202,

Alpha Material Preparation Building

Bulk Treatment Reoovery Department, Bldg. 9207
Alphs I Recetracks

Installing Alpha I Main Doer

Alpha X Main Door

Alpha I Main Door (Artist's Conception)

Alpha I Comtrol Room (oubioles)

Alpha II Racetrack

Alpha IX - 3* gubdoor

Alpha I « Main Door

Modified Alpha Liner

Alpha Receiver Washing Department, Bldg. 5208

Deta Charge Preparation Department

W Wash Recovery Equipment in Bets Prooess
Buildings.

Beta Wash Recovery Bquipment in Beta Process




Noo

e
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g 2 8 B 8B

36
37
38
39

431
43

Des crtgti on
Beta Racebraoks

Beta liner om a Dolly

Y=18 Extensioa Steam Plant
Alpha 12 Coeling Towers

Alpha II Water Pump House
Alpha IX 041 Ciroulating Pumps

Interior Tiew of Alpha Developoen®
Plang

Modifted Alpha end Alpha IT *B* Suddoor

" Beta "M* 3ubdoor or Source Unié
" Dete Nouble Collestor Type Receiver

Beta Taeuum Syvtem

Alpha IX Recovery Lines

Beta Comtrel Cudieles

Alpha II Faceplate and Resstor Panel
Beta Bandling Equipment, (Loaded)
Beta Delly

Yaouum Tube (¥e. Gk 893)

piffusion Pumps

Beta Cu-bo%xmhot

Alpha Chemistry Flow Diagram

Liquid Phase Resctor (Bldg. 9208)
Foxious Gas Serubber System (Bldg. 9203)

Vend Systam for Boxious Gases
¢
Botble Pilling Stends (Bldgs 9203)

4




S tttg

& %

| Deseription
"Oumk® Storage Room (Mldg. 9508)
Ether Extrustion Colums (31dg, 9206)

Oliver Pilter, Bulk Treatment Resevery
(Ndge 9903)

Dopartsend

* Oank® :w (ndg, 9208)

_Pina} Predust Building (¥ldg. 9118)































05. Dulk Trestmenk Reoovery Department,
%ﬁdﬁ Qgg

Typloal reactor, left, with reagent faed tanks,
center permitting supply of reagents by gravie

ty flows Reagtor is glasselined (amol% and

f'sed tanks are stainlesa steel, aluminum, and
irome Prooess piping shown is of Pyrex, staine
less steel and iron, while welves are staine

laas steel, irom and porselain, Olaas bottls
sitting over reactor is part of an antamatio reoords
ing system to determine the exact ratlo of aecidity
and alkelinity of the solution within the reactior.
Panel boards, right center, coatain recording
sharts, zages, and iatarlock indicating lights.




































C1l. Alpha II Ragetrack

View loocking south on tragk sixs Note absenae
of inside tenks. DReotrngular inclosure rune
ning along top of track houses ailver bus har,
Hobe heavy steel laminstions at ends snd senter
of' tracke







C12, Alpha II "M* Subdoor

Artiat'a conception of the source unit for
Alphe I¥, Hote code names. (Letters) used for
all partss The oharge bottles (34) are Ffastene
ad te the two J manifolds (28) whioch pass the
vapor into the four J blooke (28), or ioaizamw
ticn chambers. “es paragraph 33,








































Cl8s Zata Wash Beeovery in Deta Prosass Dulldings

rifuges and stainless steel

Closeup of ‘harnles aent
effluert tanka,
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