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Dcprtrnent of Energy 
Savannah R’ber Operations Of fii 
PCIBOXA 
Aiken. South Carolina 29801 

B. I. du Pant de Neraure sad Company 
Alken, SC 2980s 

Dear Nr. Becheyars 

volume II, Design and Pmcurernurt Eistory of B&ford Engineer Work# and 
cliuton Sed-Worka, baa been reviewed for declssslficatim ln reapouae to 
a request fma 6. U. 0'lUs.r. xnltial revi& request was fa-aln L. ?. shal?nn&, 
AES, wl.ldngtoo, tq 6. n. O’P.ear. 

I have determiaed Volume If, Design sad ProcurePent Ehtoq of Nanford Enginaar 
works and ClAnton Semi-Works, may be declaseified. Aomrdingly, by my authority, 
Volume II is declassified effeotive Hay 4, 1964. Volume II h& bean deterdaed 
to contdn~ Section148 infonzation~ however, olswe lthasnotbeenreviewed 
for'patent, it should not beircleased without. such review. 

sFncete.ly, 

oPNc:mBrllla 

Enclosurea 
vol. II and Form 6%60 

cc, L.Lewis,c!hlaf EngFneer, DOE' 
w/cy Form fiR-60, W/O Vol. If 

P. Ransea, RLyv&y Form SR-6Ol 
v/o vol. II 

S. Gydesen, J'NL, v/cy Form SR-60# 
w/o vol. II 
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end thus ~-3r5edla~e~- 
no rcopo of the orzcr on Z&or VLS then 

lu~~*on?y~ the pork grepcrttory to the Grinding 
cJ~,~xtlnn. D-scruoe of this c?LnCe, E-bar 1’~s rblc to incrccoc 
~i.:.c;tlv ins yyd.ucticn Ly UC’:;= c.~uipc^t i.~i?iC?l !‘C”, cui;.g)1e 
t!-J t’-c:‘;ii&-” ycT.re of ‘;C~C~Cr.CC 3 tcceptel6 rcr ?cE~?L-tu?:~Fng, 

i r-- L -2 o:iy i.i.:li’lc-iltics o;1Tc ricncrd in the fuifiilnrnt 

i 
of :!icce contrscts ::cre attributed to the ;.>‘IOglX~iC ChLr’LCtCr 
cf the ret21 -h-hen ?c-Luocd to Crirdings, r-nd,vith :ts ttr.tcncy 
$0 rcrct r:lth ‘.:rtcr. So !~zxdous vere these conditions that 
it JTi.S nccccsr.ry to :nc%ncrrte all Crindinzs in order to tccu- 
nulate L’,d ~;?ip srfely the ccrcp gener cted from the op,sratlon. 

In Soptc;:ber of 193 it became cvldcnt that, in order 
to D&fC”3 e ., reti~~.fcctoi~y test on the unbended SHUNS, rcvinlons 
to tcsti& r_rtho~s rxd t,lus de-sign !:ould be neccsz~rg. The 
rr$necrlng Doprrtzent hzd cuggested that a longitudinal 
~;rcovo be zilled on the nrchined surface fcr the full lc-nCth 
of the slug to rccom;?llsh this result. Later, efter It had 
nsde ccrtcin tests, the 1.;ctallurgical Laboratory ecccpted 
ttlis i&a e,nd vorked out the mechanics of the deflection 
‘test. Xccordlngly, It free planned to mill the groove in 
ell Clinton slugs then untanned. 

I 

As t’ls oDeration Involved mcrcly the mill+ or 
ShE.pir$ Of E 60 dCg \‘-,zF oove ap;;%oxinately O.ClO inch l:lde 
at the top, no difficulty r:as enperlenced in the, perforsznce 
of any of the or::crs. 

T’?.e Cllnton LaboratorIes advised soon after this 
t&t it KS Ln process cf stripping the cans P’om e cur;ntity 
of i5 tons of rcj:-ctcd slu,-5. ts these slugs cc!lstLtuted a 
nortdon of ;%e ol:?Cir.al re~u~rczents for this Di’OjeCt, it Gas 
tbcs the 
mr2cce f”or g:~corin,c, z;cfcclng the ends, ezd rccanning:. 
zg:cP \:,5.s ‘i’r.5 c:-Jy f-;-J:-; cetor then Derfoz-ing any risch:nlnC of 
urrnium for the EnClneerlng Dqcrtzcnt, It \:cs thought advisable 
to plcce the grooving snd refacing York on this firm also, on 
order y?C--1795-l/2, and t!lercby effect a scving by eliminating 
the need fcr additional ,,idc-d on Order FTG-E33-lyyd service, vh.tch ~2s elreedy pro- 

!Fith the cor.?letion of order X?Gl735-l/2 in &sril 
of 1944, the machining and grooving p&s es for Clinton i&$nccr 
Yorks cme to a close. 
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It VCB rccoCnized, hoiicvc?, that thcr6 eta a dictinct 
cocsibillty that tk.e hot-dip coetlng vould Rot be C’tItfxtory 
‘for the Clinton ~1~28, end in this event EO~O other c=:.tinz 
tcchqlque ltould r.c-ed to be developed. GrZtselli L-borr.tory 
;:is still \r@l;;:iP~ on the ~le~tro~~cted cczting is a rr:.r:>le 
clt~~E~ti-;c, end ;he ::ctcll~.$c~l Lsbor:tory vcs c.tu_‘:-ing 
‘i’:c >sr-lbilitg of f~‘~r:ceti!l~ cl~:icur2 jr.cl:cts on the 
- .- + :,-L&l slu:,!?. 

I;0 suL:cjle co.:tinr, r;ctl_ Ind hc.d been dmonstr:.ted by 
the latter p2rt of Kcxh, ‘l&3. I,‘hile electropletinq or h3t-dip 
co&tlng ccmeivabbly zisht still be developed for Clinton, it 
pcT.ained entirely rozsible that CEIIning in alLI!x;inum, v&ch was 
cnticipated f,or Znford, mlght heve -to be extended to Clinton. 
Xoccver, no ccnnitrcnts for work, on CEm.dp~ ,.l:cre Wdcrtaken by 
tk,e Exineerinz D:;trtxent at this tine. 

in viev of the or: .irel scfiedule r-hich called for 
the coxplction by Ju?.e 1, t 19 3, of the coating ol' the, total 
p.~v.b~;p of slugs rc-suired for ~Cllnton, GrasSelli had proceeded 
171th the preltilctry r-ark of leying out coating plants for 
both the hot-dipping and electroplating p+ocessesi locating 
suppliers for rcqtired eqtipaent, end securing estimatea of 
delivery detes. These plens for a comerc%al Coating plent 
x:ere tentative only, and no contittnents were made. It v:ie 
appr?ent , moreover, if l&rGe-scale coetln& by either of these 
Ti<ocesses h-es to be ‘started by 1.1;~ 1, that construction of i 
the coatir?g pla.nt zust be sterted et once. There x-es serious 
doubt, even then, that the construction of e plant’would be 
cccos:llsted in the allol:able the. 

Re~ricerLetLres cf tke i.Ie:allurglcel Laborat.-?y 
,C.?d tr;e cr;rselli ‘Lc.‘:c:~c.tory then agreed that sufficient 
evidfnce to justify t?:e cczstruction of cn electropleti~~ or 
tot-dir, ccetir;~ pL:.>t I-cs not then rvallEble, r.nd. the.GI.asselli 
~.-L&r~Lorg disrdc>Lbir;.:r.d ” . -- icy fw?ther activity in connection vith 

* the design tr FECCXZCZiC 
:;&s left the possFbilit 

tion for construction Of my such plant. 
y of applying an elminum jacket, or 

csn, anound the slug es the -only feasible method. 

The Engineering Depertzent tinediately investigated 
Tao zmnues of endeevor to develop a satisfactory cw 
rzthod. rrvelopzirr.tal r;ork cas 1tit:ated at the,.AlWm 
cc2par.y of America in !3ev Kensington, Pennsylvania, and at 
the Volverine Tube Division of the Calmet &,,.HQCla..ConsolFdated 

1 ~~~~~~~~~~~h’o~*~~tl;oit, E:Fchi&-. #q;e”=~,guc~~edt~~~ 
se~.lin~ the slug 

j 
tion of 2 cr-p over the open end of the ~1~5, end then to breee 
or i,:eld the can to the cap. Jn alternate cndsr-vor by-.:-a 
1:~s d:rected tcl:ar6 closing the cm by spinning it ovtis~the 
end of the slug, fcllc::cd by br szing or vc-ldlng over the 
result2nt sr:all op:cEi.E,p. I:olvcrincts ectlvltles were occu- 
r::ed only h-ith this a.‘tc.r;la’ce method. 
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r:-.OCCCS in the pile, it ~2s recoznlrcd t9ct no kpurities or 
rzrticles of foreign patter sfiould be cmtelned vlthln the 
seclcd c2n. ';'nls reQulrcnent tbczcfcrc excluded the use of 
my i:eldlrq flux, 2nd 1r;poccd u?on sll gi;oups 2n .assl&~::cn$, 
that &lmtdy izs rxtrezely dlfflcult to connler. Fluxl.ess 
~eldlng of thln almlo~ ehcets 1z.s virtually en u?.chE-rted 
fLcld, End, thc*u,h cor:cTcial ecui >mnt h2d been developed to 
ire16 hczvier-Crcge cheets, 
r.nd rumlnr, of 

the 2ttcndcnt bumlng of the c,h:ets 
the veld with cxtrczely ll$-+~zuge stock ultl- 

r::tclg spoT.%d to be the major obstrcle to the c2orlng program. 

This exigency eccordinglg prompted the investl~atlon 
of scm rreldlng and spot veldlng, end, although no experlwntal 
sork had been perfomed on the fomer, It xas believed that 
this rethod %:ould quite probably be nore edapteble than spot 
selding. FO',t?VGl- _ . . both spot- 2nd Gem-veldlng experlmnts 
F;ere to be carriei on concurrently so l&t the rcspectlve 
rcrlts of ezch could be detomlned 2nd eve!-uztcd. 

During Qril, 1943, r^my tire-cooeuzlng ettcqts 
:: i;e r:z.:',e by Alcoa to obtain a sound type of fluzless spot 
-crld m a rlveted end. LTE-n mldlng ~2s 2ttcx?ted vlth 
-:; nit ~1~s iEste2d of ulth the steel slqs previously 
.::ed, the results acre mlfom,lg dlncppolntlng. Tiovever, 
::Fth tke cooporetlon of the TEylor-Ylnfleld Ccxpanp, Alcoa 
?:tzr cbt2:n:d coce vcrg pzmis1r.g c-s~z;rl~s of se23 ~clciing 
;-it3 tF?is r,r-r,~L'~c:urcr' s czchlnss. Those specircns ve:;e 
:r,-crded 2s being sufficiently successful to vamant the 
~rstelletlon at: 

7 
pf a Taylor-h%afield seesa welder, 

vith the thought%%& "the lTer%emington~"Platit be set up 
?cr r?oductlon experimnts. 

Ey t5e end of ksrll, 1343, Alcoa h2d p?o,-rassed with 
z:r.r.ing to 'ihe Faint There smgles of both see-::elded e-d 
~;a:-mlded c2ns r:eFe ready for inspection by rsprsse~tetlves 
CT the Ecsineering Depertnent. 
for cc2-.yxrlcon, 

These stqles vere displayed 
End a tost n2de on the tlghtn_ess of the tins 

;;rcved conclusirclg tkt cccm mlding vcs the mre srtisfcc- 
tzi=y :I-;-thod. 

3g the early Fcl-t cf I:2p, 1943, Alcoa l?zd beccie 
-.*'?icicntly ,f;i:!lller rrith the ~r~blci:s l>volved to subiiit a --- 
:'Fm qDot2tl.m tc cover the dc*,-elopzcntcl ::o~lc'in comcctlon 
rrith, end the. psbuct:on of, ?O,OOO c2ri?c-d Cllrtsn-size 
Flues. Cydcr XX-$23-l/2 I.~S icsusd to covci* this wcnk. 

. 



It r*afi dtcided also ihct order XPU- 
placed on tho ‘~~um!B?i~. 
cCM~&Qf&~!'&.i,a~.'.tO be produced by m 2ltcrnate n&hod. 

.fil:hcuxh t!x rcyxrcntztbvcs o” the I:etellu@cal 
L::,i:r_tcrp h-,d c~;:prcss&d t% thox:ht t>zt tF1z.e l:ould prs- 
!;r;lg be ~CY..P fuzthcr 11:~~ovcr~nio in cx.nin~ tcchrAcj:.e, it -.* - . .-i r~cccrt~cic~s cpmi bctcc-en Alcoa crid du Porlt t?ii,t. In 
or&r to rczt ,the c::;.c-ctcd ctmtup of ~rcductlon on Ju.m 1; 
193, th? zztI-i3d 2s ~isp_=c~ cd r:otAd be cozsldered setlsfcctory 
until qot-cd ot?.sr’h-ise. Froa t’ds drte on, ezpcri:xnts with 
sr.2;~ i:cldlr.~ csnticxd to lqzors 2nd ~z~~,l;zss vzs xpld. 

As a part of tie develorxntal vork included In 
ori;cr XPG-423-1/2,T”PJlcoa YES requested on nwierous occnslons 
to f~lflll v~~lous rcqtiests by the Ket&llur$cal Lebcxtory 
or Gxzselli Lcboretcry for spc-clan cr special corned sluss. 
T::.-;e :ire LXCC~ for addltio,lal r .osczrch tr for dewloszent of 
testing ;3GtllOdS, cOrP0si0n studies, or bonding techniques, 
md txre not Ezde nvall&ble for later use et Clinton. 

Earl3 in A-dgust, Uolverlne reported that progress 
\rcs’iqwovlag in the camlng of the 500 experimental sluss. 
\l-cn du Pont l xnlelned that complete evalustion of thcso vould 
be nocesmry be.fore further steps could be taken for the pro- 
c.aezrct of 2dditlocal qumtltlsa, I!olvcrlne eT:ph%slred the 
f2ct tl-zt there was some doubt as to its 2Sillty to continue 
the derelopzont of nev ‘closures required for %r!Tord tiglooer 
I:oi%f:s, in viev of new Sbricating business Thlch It was then 
sccheduiing in its shops. This decision left Alcoa the only 
l;~~clning sowce of cennlng for either the Clinton or, the 
y~c:lro:.d. sLc(;s, Il?tll ceiming fscllltles could be set up in 
the 330 Apca at Emford. 

Yolverine endcevored to fulfill the recpdrezsnts of 
o&er XIG-&27-l/2, hocever, and ultinately cozpletcd 2 total 
of c97 ccmed slugs of the 500 requisitioned. The great mzJp,y- 
i ty..of-those~&ere not aCCep.$&le&;, l~~~~r&$.r&$ 
out. ~titfrbit&Sddit.ional ~ork:ti$.xi@?j&&n?qe&‘~med, _.~ 

By Sptc-zber, 1943, the %-eldlng operations at Al&a 
hcd bc-coxe somvhet standax*dlzed 2!ld perfornence VEB fairly 
gxd:cteble. So:rcver, the Engine-wing Dep2rtmnt believed 
tkt the r:cldFr:~ procedure could be ltiprovod to the extent 
t!;r-t fer-cr rczjc-cts rrould be procimed. In in er?decvor to 
f*u.rther the &velor;,?nt of vclding and to uncover any possible 
eltwr?.ate Eethods, rsjzzscntctives of the 33ginaerlng Depert- 
nent visited the C-moral Electric Conpsny in Schenect2dy, 
i:cV York, to invest :-2te zsthods under develotxmnt. i f.cm it 
I::S lcerned thrt t.kln aluMnuzn sheets could bi welded srtls- 
~ZCtOPiig by r:ixxs of 2n elternetlng current tungsten 2rc 
r;o?~!:+g in an aknsrhei-e of Ergon. Xrren~zxmts f:sre made 
r@r I.:.ctr llS~~~E.~lllC ti:-;c--.lr;&.t ion of veldcd E-cxplos nt the 
rnr:nccring D;pxatni-r?t Z::pcrltlentel Stctlon trnd, on order 
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