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SCB";DULING IYT?GF,:.TPD XT:IIN 1MDUSTfiIE.S 

_' 

CAPTLIV B~WON _ A --iii . 

9 ~ecambq- 1946 

' Gentlemen, this morning we have Colonel Idilhide, of the eiIilitarY 
iicedemv class of 1922, He wss quarterback on the fcotbail'team at 3est 
Point for two years. 

After graduation, Colonel Xlhide spenttsud pears in the .,rmv, and 
then went to civil life, wh;rehe spant his time in the public utility 
industry; He ias general manager of both tht: Portsmouth Gas Cornpan?? and 
the &lssociated Gas and Xlectric Company of ,shtabulti, Ohio, 

He,was recalled to nctivc duty in lYi+Z?. Since that t+me he 113s been 
,.&ith Arm>; Ordnance. He served as contracting officers' representative 

in the Chicago Ordnance District at the Gary imnor Plate Plsnt. Then kc 
wastransferred to the Detroit Ordnance.District, where h,e became chief 
of the Tank Rranch. Since then hz has succeeded Gexral Quinton as Chief 
of the Detroit Ordnance District, 

He is back in the Regular. xrmv now for good, having received his 
regular co.mmission last ,Julv, Colonel 'Silhide. 

CGLmONYL WILEIDF:: 

It is gratifyin; to be selected to deliver the paper on this subject, 
YScheduling Integrated ?:ithin Indusf,ry~~ , I sincerelg'hope that the sub- 
ject wili receive the'j:!stice.to which it .is entitled. Others occupy- 
ing a far higher level in t,hs war productiqprogram could no doubt cover 
this subJect from a much broader viewpoint, “!Jv <nii+a t,ice $,& devoted 
to programs in which the end result was tanks :md armored vehicles; 
therefore, mv paper will attempt to reflect the application.of these items 
to the subject. 

AI?? mention of specific contractors throughout this paper is not 
for the purpose of signaling out that contractor for speci;zl credit, but 
rather to illustrate an example of ..lVu i-Lx-ns taken to accomplish a result. 

Selection of the manuiacturers forproduction of tanks having been 
made from an over-all national study, I will treat this subject from 
the standpoint of securing a maximum delivery, consistent with A.S.P. 
requirements, from the plants available to the Tar&'&d Armored Vehicle 
Division, 
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In the i~itiai. stases of the..pro~rm; them -were eicver, ~7rcibcers 

of iwdiun tanks, some of which ids:, producgx! the heavy tank. By the orid 
of 1943, these bad been reduced to three'i;iain produc&rs on which the 
Crdn,mce Department reli&. for the ma,jgr ,>mrtiop of i-ts" ,YLXIEU.~~ XI~ ~!G>v;T 

tank r*quircments. The other eight ~~rp.utiEzcd foY: othm VI;X~ rquj.re- 
merits; ~0~s pqere convcrtacl to prqduct~ob'of other rmi r:fiterinis, =/nd SWE 
utilized fgr odds and ends production cf.smll '$xantitg itciis, coiTlpoilen~s, 

2nd rebuilding $r~grms; The three rerypining producers were Chrysler Corpo. 
ratian, Fisher lirx!, pi- Dj-fis'kon jf Zencral !:otors Corporation, .2nd Pressed 
Steel Car Ccixpany. 

,The li.ght tank ~~,quir~,;:;mts v&-c .nzizly supplied by tl-:: three firm, 
Cadillac Kotor Car &vi,$.on of (General ;:otors Garporation, ILssey-Exris, 
and Amricnn Car ~112 Folmdry. 

The rain factor with rLs:xct 'ta decision as'to .mhc-:t vehicles and in 
what quantities they could be sccur~d., wzs oho ch~?racterized principally 
by o&n discussion and cooperation; The contractors and titerestcd 
Crdnzncc Districts were c,~llcd,to;~ether by the Gi'fic::, Chief of Ordnance- 
Detroit, and the rec;uir;jKGnts placid upon 2 blackb,Oz-rd bcfol-e thcr;i., &fter 
mch discu'ssion xd tradinc + i, ,,.Lck 2nd forth, allocSAti.ons yJ>rd fixed :Ind the 
Districts wculd be <$.ven a production order to pracura. 2s can resdily be 
rc3l.ized, in r,;eetin;s of this nzturo it would '3~ deveiopud th,zt Ed itefi 
commitments woul.2 be ~aperA3nt ypon deliveries o'f many critical co3mnents. 
The situation Tjfi.th respxt to critical shortnges xc! lc~ii t'ir,a neco'ssary. 
could be freely discussed; '%izen would foliow metir:gs with'the vstiious 
sup.piiers of th,ese .critical corapcnent pqrts, such as eq';in&; transaissions 
amor ca stifle-s ~ , rolI.~d armor plate, gun nounts, boGi.e &eelq, tracks, etc. 
These ncatings dsvelol;lcd the real cases of delays, and sclutimu were .' 
Suggested. IZmy a1 c these suggestions weri: ingenious,, IExxi;.iples of action 
often tpes nec'e53wy to Se t*en are:. ' 

1. The construction of nca.buildings. 
.-'. 

2. ThC rai$:iilg of r~mp:jwr;y .ccilings . 

3. The ?cc:u5ring of additional ;rachine, todls and other fac.iliticsp 

4. The trcnsf& of dics.tn &her smrccs. 

5. ii’+ socurin;: of an cr.$.ncoring deviation, . * 

6. A change of XXIC inspection spccificat&n, 

7 
I l A complete cher,gc of design, such ;LS 2 ch.nge fro!:i 3 cast :?rmr 

part to 3 rolled ::mxr part, 

8. The use of n sup$ier by one facility, which hxl beon developed 
by Llnother, 
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9. Securin!; of a higher :'.'.P.B. priority. 

An outstanding exmple of ,rl?mning and integm.tio,n,within industry 
is illustr.atad by the performnce of Cadillac I.:ot~r Car Division, 1:kssey- 
Harris, and American Car :~:d Foundry in the Light TcLnk Progran. In this 
inst.ance, Cadillac VII!S the largest producer of the end itCLi md the supplier 
of certain ' rxi;jor componi;,, Xi%~, such as engines *and. transmissions, for the two . COrl~anl es. %enevcr a chmge in rquirments for light tanks was nccossary, 
the* above three manufacturers would met with Ordnance re;>rcsontatives. 
American Car ahd Foundry ::nd !'assey-Harris, the t3':o sr:filler ;-~roducc~s, would 
decide the quantities,t:rL-t thoy could handle witlhin schcdulcti raquiremnts, 
and Cadillac would assum the balance. Ccmplzte hamony was in evidence at 
all tines .' 

During those fei;: .T,onths ir.z.iediatcly proccdin~'Pearl Karbor, news had 
been circulating that autoi,Lotive production would soori be suspcnZ.ed. 
Standard .%oel Spring, b:.inc .? substantial producer of sd,iygs ,and bursars, 
bLcc~-Qo dcepiy concerned over the far-reaching consequences, Develo;~:&ts 
in the national 2nd i.ntcrn:~tional sitmtion gzzve urmi.st;?l;ablo cvidehcc of 
the trends in the United States to a. ~enci-~~l conversion to war production. 
Standard Steel Spring, l.ikc nany othor corlipanies, bq;an to study the situ- 
ation to dcteminc how its faci.liti<s coulc;l best be utilized. 'I":; .e i;;padiat e 
prcblam confronting this corqany qs to s'61oct an itei> vitally neodod in the 
war effort which would co?@etely and efficiently utilize the co:rip:..hy's 
facilities and personnel a'nd the plants of nmy sK=llcr co~~pmitis allied 
?&th it in the spring ,o.nd buqzer business, In vim of 'its khol;J-hoTV and its 
long and oxcellont record in the spring mking industry, Stando.rd Steal 
Spring; feit tha-t it shoul< be ;7ble.:to fabricate armor plate, which is 
prim&ly a delicate zn2 prkise opomtion:in hwt trmtrxnt. Up to this 
tir:le,, the pkoduction cf amor pktc had been treated as a dscp and Liysteri- 
ous secret. i;ost prospoctivc~ar~or ~pl?.te fabricntors feared the thought of 
,gooing into amor ?lnte:ptioduction bocause,it 3::13$ f&t that unless :I concern 
had ir,heritod the process znr? A knoz+hcwj it cou~ld paver hop0 to produce iarr:~or 
$nte. 'Few peoplp oui;side the tivarrment.arsen~ls had any tixperiance with 
it, and to G&; rrattcrs.~gcrscj pro-mr amor,- including nnvczl armor, had 
bcon hi~;hlg.alloyed, p233ic&zly containing: large nrriounts 
t.d‘ be prohibited in the production 'of nmor,-pl;3.t~o. 

rjf nickel, soOn 

The situation as it developed was a natural one, 
sip& the-rolled pl&c, 

The 
r:hile Stand,2rd Stool Spring, with 

blossinf of thc,Ordnancc Dopartr:&nt, undertook the risk of 

steel xi115 coul;r 
the spproval md 
furnishing the 

missing link in the chain rif tc~nk production by fabricating amor plate. 
The proposition was particularly appealing to ishe @rdqance Depart.:ont be- ' 
cause here was a concern VJhichj with the 'least cxpenditurc of tim anil, Kloneg 
could convert to t!:e productich 0 f.armor plate at once. Yorking in close 
cooperntion with the Ordnnnce Dcpnrtz-ent, Stanckyrd Steel Spin2 lost no Lime 
in tiXd.iatol;T proving tixt it could pro&cc acccpttrbic arJ:ioy pl:.te. Tlatcs 
Of l0W alloy steel Tolled at Groat L,nkos Steel Corporation mm obtained 



and heat treated by Standard Steel Spring and su'mitted to the Proving 
Ground for tests. After these plates -;!ere a~Cep%ed by the Ik!:iy, ShuKbAd. 

Steel Sprins became a recognized rj,ualified ar::.lor ::jl.atc producer, and it 
, soon ne,~otinted a contmct to su@y Cadillac I.;o+.or al.1 of the nrs;.or plate 

required for its new 1i~;ht tank.' 

,Tihe conversion of :%andardsrs Corsopolis plants :~Jas accomplished at 
once, All sorts of g&<ss.hift and temporary expedien%s wcrc employed to 
get out the production. Furnace loading and unloading doors ahd tables 
were remodeled. Eeat trc3tnent cgcles and hardness ranges had to be 
developed for bettering t;he ballistic qualities of the plate. Ikrlufacturel 
of various types of flake cutting equipnent -wre of heat assistance in 
settiq 'u? the rapid burring twches for cuttinc the steel plate into the 
'proper shapes. Ey ir,;;enious r:eans and methods, dies were developed to 
straighten armor plate with existing presses, while polis'hing heads Lzr,d 
wheels which formerly polished burqers now effectively aud efficiently 
grounh the plate to the desired dimensions, In less than six weeks after 
the curtailmnt of 
A11 phases 

autoAlotive productian, a c;reat dezi was learned about 
of amor plate rmm&.cture, md Coraspolis had already prcsduced 

some of the vitally needed armor piste for our fighting tanks; 

The Crdnance Department $as pleased with the accomplishmnts nnd 
achieveAments of this company, With had produced ballisticzllg acceptable 
and satisfactory armor plate in a plant d~izh ywzs read.ily converted, y;ith 
rriinimm expenditure of time ard ~~oneg, withoq$ any delay for hew plant 
construction, 2nd without the necessity of edy ney: critical i:aohine tools, 
already drained off the j:Erket, by other coqmnies c~&vert.ing to war effort 

At, this tLw, the ArqyIs deK&nd fey ar;.io'Y plate hnd reached astronoti 
cal proportions, and the situation on the battle'fr~nt; was such that tank 
in large quantities wwe heeded at once. This rcquire~~~ht pr?sentcd the 
Orrinanc~ Dey~r%;r;ed with a blnclr and disk& ;%.cture v:hen ik set out to , 
accomlish the 'see@@y impassible.. ?'hc -situation was hot ho'jelcss, how- 
ever.. The Crdnance Depa&nent raasoned that * ' mncit %zn;sr::: 
was able to produce (lr~or- pll" 

Ctecl &ring 
Lh~e so quickly and .efficientli, it s!?ouid ther 

fore be possible to effectively bring into production its brother coirLpa,sjt 
cngsgr-d in skilar naace-tine,activities. Th6 Ordnkce Department fui&,heu 
.reasonod tha$ since Standag'd Steel Spri&.wae already pyo,ducfng ,and h-ad 
acquired sonc technic2.L 
of 3. ,uroduction teain, 

skill .und kmo~+-ho~.~~ it should be &et up BS a 1eadE 

activitiestl3ward the 
!:~Ll::?.nC; ,A sztdlitc .gr&:?, arj c.>ordin&,ing their ' 
C:OlKiO:ior, goal O-f- produciug *aYiJor pl..te-. In addition, 

the.Grdnance De?artmnt -felt that byallocating specific 'e2rts for 13rocesz 
ing to the various subccntractors, thtise subcor,trnctos's.?"~~~ld be .T.ble to 
elwloy methods of mass. production and ;lrodutie the part assik-;no+ to 
more rapidly th?& iSthey‘had attcqted to produce an'eutbe 

then 

' for the tmk, 
Set Of ;2 wt s 
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~lthongh~~the,,-sc~eee was considered rzvkical and unol%hodox :~d full of 
problcArx yet to be solved, .the clenc.nts o;-:~osed.to this pl+l svcti reelized 
that in vfiming the battle of poduction, dccisl.&s with i certain arrioW~t 
of risk had to bc made, just as a field ccmnander dooc;s iyi mu+ ca@,~;;n or 
baf,tle, After carefully evaluating tke risk involved, the Ordn~.ncs Depart- 
ment authorized the Standard Steel Syring Co::!gany to proceed with the plan. 
The Crdnanca Department pror;Lscd its full support and cooperation in carry- 
ing out the plan. X0 tirm was lest in getting the progrm urlder my. The 
@OUp lc2der irrLclediZttel% or cmtactod the mrious cor.;p~mi.cs involmd and held 

.an initial ,?leeting in or&r to ::cqunink‘the ncnbcrs of the &XL with one 
anotiher and to introduce the: ?roposod Oklnznce plan, it m s cxplaine~d at 

-this mctingwhat hzld bc,.m 2ccor:@&cd !n six %e& with e.tistinL: couip- 
.r;;.ent ,222 facilities 3y Stftndard Steel. SFrinc;. it' was now goneraily Eonced-' 
ed.th:it under, proper icadcrship, 0the.r coqmies i.n the group ~could succeecl 
The grou;) leader started kcledintcly to visit and inspect thc*;jlcnts of the 

'p*OSiJi?CtiVe fi%ikCerS Of the! te 213 in order to ar&yze fncilitics, CULUi~KieITt, 
orgmizztion, kbor ELrketS, trsnsport::tion, 2nd iocr?tion, In the n~aeing 
short period of eighteen days, fourteec coa~~~~ics were orgaized into 2 
gkoup of subcontrnctor.s which could fabri,,, *qtc? iiI%Or $CLtC LundOr Stanc‘arc? 
Steel Sprin;ts supervision. kt er this group 71a.s increased to thirty-one 
subcontrclcting plants, This included nine sprint and bucpcr co,?&~-~.?Les, 

" six .stove corrpanics, krnnce manufacturers, .prodvcors of cnaaiel >ro2Jcts, 
brick. 2nd cerar;ric 'u'!=,res, nire, autcnobile frcmes and st:-r:ginss, far.: tools, 
53m and,tool steel products, autor~otive and pluabingg h2rd-!7;l;;ara, structum; 
steel ,mrts; railrorid equipclent, &.l even a fori+r ahto~~obilc retail dealer 
was included. The plants of this odd .association of coapahies l!;erc? located 
infthe territory covered by seven of'the thirteen Ordnznce Xstricts. 
Effective adr:knistr:l$on required the est&li.sh!:i~nt' of 3 c&trnl office 
-J&-J an FL.yc 3 ii l?rhich held the largest conncentr?tio,n of srl;i~r pkte sub- 
contr2ctoro and tcnk buij.&rs, Detroit. ws tJ2e nnturrll sdlcctio,7,, Through 
this office, the leader ~9, able to supervise 2nd contra1 the cn~gineerin~; 
steel 'purchasing, fi~:cil+Lti,es, production control ,?Ld ~~L~flnin~, Fnspsction, 

.'~@taUurgi.cal engineering, process .englneeriA?;, erzffic, :$'d reports, 2nd 
accoLg2ti1ng of all of it3 subcontractors. 
clezriq:; house for a.11 &for.WLtion 

In i:cnLr--.1, it, 5'c:Fed 3s c?. contra1 
,2nd a&ivi,ty :3ert:?in'in~, LC the 17ro+r~~~~ A c> ‘_I.LI 

Xn ord,er to~fzci,lit3.te trnns.:ctions, &he Detroit Crtiaiicc 'District KLS 
-rksi--ncd to.ad&nister .thi: contrrrct. G The i.kpkrt:?mt, rss'ults' of. this intc- 
gmtc&ac$ivity v;,a.s thb fact tlhat this pro&.ction tc?,~ su::>liccI j(J$ 3f \211 
armor :sed on t.aks -nd arr+red vchiclcs throughout 5% kr, ,:nd during the 
-p@c Ilroduced at the r&c of 11,163 tong >er rLcjnth. ' 

,', I . . 
Any pa;?er atterr!:ting tfj de;3ict schddulinr; ::nd i?roduction nethods 

productive of bost results under ~Y:lr-tir;to.cor,i;itio,ns ~~suld Se dcficior,t if 
cortG.n extraordirary accoapl.i,shtrLents of, i.ndu&rp work not nentiDKoi. TO 
best illustrate the ingocuit'y 2nd coo:lcra'tive cfforti dispi~~pcd'by CZAU- 
fncturgr.s, I ShOUld like to nention . a few of the il:oyc c~utst~~liir:. ~~,~ples, 



1. Delivery dates of boring mills large enough to machine turrets 
. were so far distant that there was a good posslhility that the nar might 

be over before WC could ship any worthwhile quantities of tanks. Fisher 
Body undertook to manufacture a number of these boring mills, a product 
with which they had had no previous manufacturing experience. The resource- * 
fulness and aggressiveness on the part of Fisher enabled them to build 1TG 
of the 100 inch and 110 of the i12 inch ,3etts boring mills and to get into 
quantity tank production many months earlier than would normally have been 
possible; 

'2. A similar example to the above was accomplished by Carnegie- 
Illinois Steel Corporation. d-i gr2at need existed for additional armcr plate 
and a large arimor plate plant, known as tne Gary ir;nor Plate Plant, was . 
under construction, to be operated bv Carnegie-Illinois Steel Corporation 
at Gary; Indiana. Travel-Graphs, specified for the speedy and accurate cut- 
ting of armor plate, were manufactured solely bv the 'Air Reduction Corpora- 
tion. Delivery dates were so far distant that manufacture of any Travel- 
Graphs'for this proSect by Air Reduction was out of the hvestion. Under 
the supervision of an iiir E!educticn Corporation engineer, Carcegiz-Illinois 
Steel Corporation agreed to manufacture its requirements of these highly 
intricate machines in the machine shop of its sheet and tin company subsid- 
iary. Without this remarkable perforaance, armor plate from this plant 
would have been delayed two years, 

3, Inabilit,y to secure sufficient castings for-suspension arzs reduce: 
the available quantity of bogie suspensions to such an extent that end 

.item schedules were jeopardized, At the sup;gestion of oni facility, an 
'engineering deviation was secured, and it designed a. satisfactorv rolled 
armor, fabricated suspension arm and produ.ccd a sufficient quantity to 
meet schedules, 

4, A large quantity of Y36 Tank Destroyers were desperately needed 
b:r the Armed Forces by a given deadline date in December, 1944. Tk is 
vehicle had been produced by: Fisher and ""assey-i-iarris. Fishcr had 2anufac- 
tured all of the open turrets. for both companies,, but when its contract 
was completed, had started shipment of the tooling to ""assey-Harris so 
that it could provide turrets for the ba' Iance of its contract requirement. 
In order to deliver according to demands, ti3erica.n Locomotive Company, 
?~Bass.ey-Harris and Fisher com:litted the.mselves to supply these des20eratelv 
needed Tank Destroyers 
companies, 

and the 9GG wanted wire divided among the three 
The manufacture of ti-!e complicated turret posed the most ' 

_, difficult problem pcincipall~y Gecauce of insufficient castings for the 
counterweight and the shortage of boring mii1.s with a lG8 inch swing 
necessary to machine them. The only practicable solution was for some one 
manufacturer to be the 'rdaddyll 
all three companies. 

and assume responsibility for the turret for 
Against its wishes, 

any other company to guarantee delivery, 
but because of the inability of 

Fisher agreed to undertake the task 
Delicate coordinaticn of its subcontractors was rec,uired, 'but delivery of 
completed turrets to each of the contractors was made exactly to its 
scheduled requirements. 
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5. Iil the initial st2g2s of tkc talli ::rografn, thWe Z?iiJ not 
mist an a~~xoved en&c capable of bEin;; groduce2 in quantii5ios *LD sati.sfy 
dcm nd s q .Thc Chrysier Corporation developed an instnll,ation b;hzrcby 
sufficiznt gower woi!ld bc deli-vcmd by tying together five of its Yodel 
No. A-57 Passenger Car ?Qines. '?he use of five i;n<;ines tn ,:3ower me t2r-k 
sounds fictikious, but here ws a enr-inc already deveic~ped, and one which 
K2.s in‘quantity production. The ?:ultz-B&c installation szvod the tmk 
pro@pai until sach ti.w f-s the Ford tank mg;me an 2 the Continentnl.radinl 
engine ccl~ld be d~vclo~x! and ,;otten int3 quantity production. 

6. In the SFrin& 3f 1942, viccn pre~ximti3bs mre bei.& made for 
the African CaxpzQn, Piskw Body's Iroduction of IL's was just Getting 
'xndcr way on 3 vo1u.r~ b2.s.i 5. 2ltWi.U producLi.on 3'f I;L, Txks wx being 
accoq,lishcd in the Fling Plant and prcpar:Ltions.were being made to 
transfer 8 sscxibly operations to the Grw-A Blanc Plant, -hi ch hd been ur,der 
construction since Janunrg ad which WBS suhstixtinlly co~iplctcd by June 
1st, z matter of less t&n five nonths. Zkterials, rxnpowcr, and fxili- 
ties 'I:Icrc critical, and Fisher had unkrtakcn to mnufacturc ?lznors ?nd 
large boring mills to e,x@itc the ovc~all t,=,n!: :;jr 0 k;;ra~2, 

Coincitient with this c.xtensive ;3rogrnri, F'ishcr h2(1 kxcn c.-9xyinc on 
tlio designing and mginccring of the 120 T2n!; 3cstroyer nnd hnd cc;;,~lctec! 
the prc;3aratior, of lx0 ;?ilot mclols. Cn +riL 23, 2 me&in,7 t:,9!c ii $-ace in 
'bshington, at nhich tirx Fisher 1~1;s inforncc'. by Ordncznw rs;-rzscntztives 
of the Gcvernmentfs interest in continuin:T this engincerinc rcso2rci-i nn,d 
design activity in connectian with the 1113 Tan!; Zkstroycr. 

Fisl:er*s efforts wrt: c;ircctcd accordingly, In t h 1 inttcr prt 
of !.:ay, 1962, Fishor WCS, further inforre .i 2 tl,ai t!ic'kiLit?ry objectives of 
the United Kati.ons rec:aircd pr&uction of X.0 T,zn!; Dcstroycrs without in 
any way ctccrczsir,g the estaklishcd xakction sckcdules of I:4 'Tar&s, As 

1 '2 rcsu,.4, in f,.iditir;n t2 coL7tinuin:; ti:C cngincei$n~ :Zc:: clcsi,:;nin~ work, 
Fisher tool: kxxc!into stc-2,s to :cc,&.re ‘th.3 ri;c;_uisite nddit,ion:Vl f?kciliiie.5, 
t3 procure or buil;! the nc.cessary t,aols, 
facturin; aids, to rcarr2n~;c 

igs, fixtux.ds, L.nd other L.cnu- 
xxxf2cturinL; xrxs, 2nd to fx!:r: corb7LtKents 

fcr rr!-ztcr5,zl.s ant! finished ,pz.rts lfor thi: ixw.;25sc of zcc3@i~~~in~ this 
addb& :,x-oduction. 

lpe YiO vJc;ss 2 spccinl adaptation of'thc l.;li vc;-iicli, designed for 
grc2ter nobility and fir.2 .;xwcy. It ccrried a 3" rxnnon, with 2 firing 
range five milas in cxccss of the 75 KG. 
a>pr+tiatcly two tons li&ter, 

Gun carried bg the IA, lwas 

I. 
i 4, which gave 

cvlti Lad a &,ffercnt type ttirrzt than the 
the r*dvznta,gc: of c lower silhou&te. 

Tne :.-lo was a adaptntion of the :2+ 
xere interchangenble; nevertheless, there 

vchiclc: ;mc: ;:LFVny of the 13arts 

which 
GCXe KLiany fu.nckmcnt,xl Chanc;Cs 

CEU scd substantial ~wxS~ci;uring ?roblcms ,undc:r the &i,fficult con.- 
diticas o'ataininy; at the tilr,e. The !:io T.?slfr Destroyer requirocl extensive 
engineering rrith reslxct to the turret 2nd 1x1 its rcl,2ted ?arts, This 



included an ei2tireiy mi" ap-proach frorr i: -iro$uction vimrxint in 2% 1 
instz.ilation of the clcctricai syatoK~ ai: of the elekting 22 ;r..::vXf-sin&? 

.qxhs,nism rou-uire;i, 
hecivier gun. 

and <CZ. change in the hull, :l.li to cccom:o&te t,he 
Proper bnlancing f~flttir~s h;:d to bc xork&, out, psrticulzrly 

vdith rtispcct to the turret, The counterrrcight use2 in this instxce serva 
only 2 s $2 twpr3ry .952sl;rc in vi02 of the &;;ited ziouunt ol' tiii;e zvzil3r'; 
blc. The tZEporzry- ZCZSU~~S adopted, such AS turret 'k?i?.nce, counter- 
neight, nrb” other fwturos, to pro&cc functionally z,cce$ablc i:LO: s on 
sche:hl.c :~ere ,cl;r~duaZt.l;~ c!;@oored out of the .i ob coinci.lcnt with, znd 
Wi*hout intermpticn tz px~okctiori o;3oraticns. 

In order to met thesz rcqz.rxxmts of the Afridan Ckp5.gn, Fisher 
ms fzce3 with the 7rc1; im of furnish-in2 thcsi: productAm vchi.c~es in the 
skort sgnce of q2;3rmir::ti:ly tkro3 rrionths, frm :TUZC to Ge;Amber 1942, in 
cdiiition to the continuin,-; :ICC~?lGrZltCd rCC~iltiF?i?X~tS Cf the I'&. Fisher met 
the he~~~vy Government scheduics'ad in stivor, months, in the lcttcr prt of 
1942 Uld the early p.zrt of l?43, 3 total of 2,X7 :‘Y+ T&is an.3 ?, total of 
1,556 ?lOfs wcrc shipp& 

%c monthly sche&ILe ~~2,s as follows: 

Konth Quantity 

‘I:L, 

Septe::be r, 1942 190 

Cctobcr 192 

Kcvc::ixr 324 

DWXXSW : 'ud. 

J&x~?,ry, 1943 325 

F&rump 344 

2?0. 

TOTAL a13 

31;Q 

‘33 3 

1556 

The noI. famous Xcrth' African C,x;qx~ign begxn ill il'ovmber, 1942, x16 
both the 3!+ and 1.10 T+j;s acre -,W!il blc to meet tk,o -9lanneZ :xi.lit2m~ L 
ections, in wfiich they sorved with 2 high dezrct c;f success. 

An:1 'nclc' let a3 point ogt 2 few EXXqlOS Of LiCXSLlR3S t&an by Erd22nce 
to a,ssurc r~~xi.r:,ur:~ accept+nces. I refer you to "iiistorical Trojcct Su;3port 
ing; Pa.?cr" on Industrg Integrating ComZ.ttcas, fror2 b&ich the folkming 
exca.nples hfivc boe,n ~xxactccl: 

: :1,2 L 

1.95 

,179 

128 - 

lie .. 

%.y$ 



1. Pi~O&E~.i: W~cw Procsss Gear CoimclnT; could not furnish lodified 
Gear Bo;res in til,;e ior Pressed Steel Car Cx&m~ to ned ii;s sck&.le for 
GVCi?SC,l:; shipment bacause of the shorta:;o cf two itm:: of c?,st.in;;s md one 

.itwi of pizion ,gw.~' shaft. 

ACTIOIG TUEN: ?hc Integ3tj.n:: Cormittee Office rcceivec?.' per- 
raissi:m fr0L.l ChrysleFto use its 

._ 
;;Cittel?flS r?nd its ScXWCe for the tW3 

castin:-- 
:.,3 l 

A source far 0.xhini.n~; tile mstings ms loc:ztocl throu@; the 
efforts of Office, Chief c~f OrAxmce-'Detroi.5 . Dcviztion ;mxittin~ the use 
of steel of a different qiecif5.c,~tion was zdso obtnino:;. 

2. x?oz;J;y 8-z Ci:,zn;:cs in spci:'icr:tions~ r"or amor crstings 
reciucerl the c2vailSt3le cpanti.~y 0P trcrmxission I-musings, 

.jCTIO$J T;?&:$;;: Tk-c Integrating CS,TIiittee Cffice located if51 at 
Continent21 Roll. md Steel, which were part =f the Forcl caxcllation. An 
additional 278 yiare f():Jn;; a+" ,pr)yc-' I c -L 1 ,-,, in jletroit. T!zcsc wer3 sufficient to 
ti&3 Burick arid Chryslur over ur?til Scullin Steel could ii?crear;e its pm- 
duction. 

3. pRo;&s;; : :':ostj.q$.g :se was unable to '0btsl.n ix'Ceri.aLs in 
order to Zelivey. st,zbili.zo? units for the 75 rm. Gun, so that ;ielivcry of 
urpmtly needed tmks wm ;;eo~Sxdized. The :rinci.@ itm nf shortage was 
a ccndenscr. A revision l-tad .K?Ci43 obsolete c?, large quantity of con?.msers 
at Pncific Cm 2nd Foundry, Cit Lip LOCOI~OtiVC XOZikS, ~Wld 2t FOri: '3, 

::STlON T.SGQ;: It ui?s l~smxx! that the lcitest .ravi.sion lxx: z 
3p wire lc~~d, T?dlerCc~S fOi?K?rlJ7 thf3rC TiZ:S 2 2,"" 1cz.i;. A nc.tho:i of 1 G&hen- 
,irx- the Lead VES dcvcl~:~eZ, 
&l&e 

and al>povr,l .for use 2f the elder type of con- 
r -w,s seixred.. ?ieStiw&ousc purch,asctl all of the abovr: :dJsolate 

stocks, cnncolled its purchase order :'or' new ccrn'?cnsers vvith:jut ccl+qcel- jm 
l?tim charges, a:.! ~,?.e defivcr~y of str;.biliZcrs Or!. ti..iGO . 

4. PRCB?XY: R wfficj.cnt su ;@J of Sear~il,~s c!.j,c not ox%& to 

supiy all trnnmission mmufncturers, 

JiCTIGN ‘~~~~T : It T>ii;Ls lenrned til2t 1 ?td: I?mufncturing C~inpny 
.was zoing out of the: x:r;;<uction of transmissitir?s; .vot KAS'SCl-.edulel; to 

DXc2.VC 2500 plj-r;j of these bczrings: pr Kmth. 

Uack needed these beririn,l:s TtJhei; it ~~2s 
' Ihvcstlgzti3n 2s t'3 ~~l:y 

&hcduLc.j to go out nf ;3ro,&ction 
on the item disclosec!i tlxt it was filling 2 ~;~-rtrc ;xrts crder ‘for tine Netr 
York Ordmnce District. Through: the &forts of C)i-.'fico; Chier of C,rc-Tn:.nce- 
Detroit, the qare ;x~ts rqwirment s were rci.?uccf3. 7&n:: Ior:;s. Trnnerrj ssion 
wsas able to secure a sur^ficient quantity for its nee&;;s. c 

5 PR()y$.,ZT ; : 
Eclipse G&&ators. 

Pullmn Stnnd.xd noer:ed two sots nf qi2re jq?ts for 



ACTIO?uT TAKE5 * Invcsti:;::tion discloscd~ that kxrican Locomotive * 
hzd over-shi??e<: tw sets of these s;x?.r,zs tc; Rock Isk.n%:. ~"1 tr22c w1s 
ne~otiizte,2 zrs.1 :z.ll ;x,r5ii2s iWXT s,ztisficd. 

me rzcita1 of the.92 selected ~xeoblems a-x2. actions +&Z-I has bei;n 
conaensec? SD ns t 0 nake 43-l c ~.nsb,!ei--~ 's~i?r:~ .~bvj.ous ,?n,C. sir-,--:lc. Such -52s not 
the ~3550, for coq~lic;:tio:Is -wre nzny 222;; wzied. TI;my &ffcrcnt insvid- 
,uals anti,. crjlTnizpbtions l-&. to 'cc cocrtlir.nt& before tbc poble~: W?S c~.CXe:. 

Soix of the' mo:3t difficult ax! nS6rav~ting,~~roblcr~~~ wre cncounterc2 
with rcanufncturin:; ;?rot;rwa. Obviously, t 0 jixert 3n iir;:~ort2nt rcmxnu- 
facturinz pr o;gram ir,ti: 3 ;-SLa2t 2,lrecld~~ ;xo&cing t'o c::jxctiy n variety 
of novels of no~?i Vehicics w~uic! seriously rduce the qu.zn'titg of new 
vehicles, Ren2aufxcturin<; rcqulrcs. 2, tar-iiown iinc, extra inspection, 
orderlnE of p&s det CTXi.!lfZ.I~ .EIJlty, an,." 1" cs 3 5 cmb 1 y , 3ecmsc of this fact 
the r&.o 0,' rem,?nufact,urc:$ vehicles to new vehicles xhic:?l c-n rezsonab1.y 
be wgeckd from a Fncilitp is about one to two.. 

Scvcr2l rcmanufacturin~ ;pro 'ects xerc l-ztnlied in the follor::ing mxx.ner 

* 1, The Chrysler Corprktion cLearc4 its i)Lant ::.t &nsvilie, 
Indi~n3. whick had complet~:I its &all 
rcnrran~ed facilities to 

2rms afx-xnition contract. It 
pxmit the tear-down 3nn;i rw.sswisZ~y opcrntions in 

bays on cz :ob, shop o;?cr,ztion r,zther th?n on ::.n assembly kno. 'liic; results 
were remzrk2ble.' 

2. In 19&3, Pressed Steel Car Cxqxny mes cziler: u?!:n ix re- 
mvlufscturc 3 cpartitg of .'2+ Tanks Xld convert thc.3 i&o 1:7 Gun :3otor 
Cnrriczgcs. This job n,zs czrricd on in conlunction :4!u?ilth tnc mzzufacturc of 
new vehcilcs. Silvayy <a?;!. <!Lis;psj.tion of ro,y‘ovc< xatcrialz h,,c! not been 
worked out, C3 ii SC C$l (? DC; 1 B., $Jh CL Lll Cl t, 2. rlC S be~?vn tc; roll in r,.n:,ti ;1’crc stripp 

r em0 ml m2tcrials ~):“32C?A9tC2. COfYi;2,!7iiC:Lti~Orls. 3..lc to cx3i:J?.si 2nd difficulty 
of cuttin@ to ;3ropcr sixi?, >uni: :ifyLcrs evjm3encc~e~ lit.tle iArA'terest ir, jiand- 
ling the tuzets. Ihny of these turrets rem,~inecl unc:'iiqxsed zf ti\i~; years 
later. Adequate disposition ‘;:a~ finally devolo;xd, but the sidwzlls were 
really bul22.n;; before ~;~;~,3th oqer::,tion y;as zgin cstablisha~ + 

3. Af1erl c;:n Locofx+i ve as:? .its -'- nfSili.2tc J ::ontrtz1 r:oco.m3~,i.ve, 
were er?g,?-gcS in .I p-c>: cci; of r~~~,~nufnc.:urj-n, 111,: 22~1. 3m,il ci3 IrOtor 
C,tlrrisgtis ,md convert k;;; them into 1.36, 50 M:;. ?'i;nk Scstrogcrs. Among 
other things, tile rw;orking r:f 2icsczl engines YJzs 2 critic31 item. Dctroi 
Diesel Division cf Cencr,21 :Ic:tr;rs Carpor:;.tion :::;:s colitactecl tc, und;:rta!cc 
the rzSuil&i.n~ of thr3sc ergincs. Its cn~xxity w;;‘.s txxec! ,to the limit, r_n< 
this addit!.o,wl xor!: could nck be undcrtclcen. The t:n,cinc, bcinc 2 r;roFTic. 
tar-y item., it ws insist~rI tkat Detroit Dicsc-l zccG:-,t the contract, ~.ssume 
req~onsibilitg, ‘and dcvclop :: subcoctrxtcr, The fir.2 of C, .Jix S$a2rt t; 
Stevensx, of Pimu sto? Tcx? $ v!lqich h-c’. prev50usly &ne s~:~y~e rc’2ililijjflg of 

Diesel engines, Ecc&kcd thc'subcontr3ct. .'iaericxn ~,oco~xtive Cor.rpxy 
IYXiOV@. tbc er@ncs frOr:i incomi.rrg vchic!-c:; 2nd sh.i:?w?, t,hon, t 3 Texas befor 

- lo- 



:. .’ 

\ 

I 

Stewart % Stevenson had been able to groviJe ::ny stomp c:pxcity. f3m .' 
construction ~0s necessary, but to ax2i.t ne%css3ry 2~q3rov2.1 wml:! have 
prevented engines being rcturr,ed to Amricr:n Loccmotiire in tinLo to zcet 
its schedules. StwmA & Stiivenson contm.ctc;d With c tMr;l p&y to con- * 
struct n bzilding nnd ccntinuoc! to zcco$ delivery 311 mgincs to Se S 
mbliilt. Mccossary parts ~GX not svcilnbl~ fro;‘ Detr:?it Dicscl, A 
qur,ntity of p?rts ~12s locc?ti?c:~ in Fialt: Sarvicc stocks .~t 3m.k Islsnd 
krscmi xx? n lozn of scverill carlo%:s of parts w2.s ,zrrxqpx?. stewart & 
Stevenson SppliCd ,mCh cnar;-ly to this work that rebuilt erqincs wem ro- 
turn& to &xricnn %ocr;.5otivo Coqrmy at a f.-r greater rctc thnn they ~ 
could possibly usi) thm, cncl Stemrt & St:svansxi actually hzd to sloV4 u;3 
its ,ratc of sfiipxr,t,,. 

. " 

I'fith-x11 of these supcrlntive ncc6r,~plishnents, there hz:d $0 be, of 
ncccssity, am6her side . I wmi~~ like to point out that every:$c who bad 
a. procurcncnt or prodU&.on ras~onsibility w2s convinced in his own mind ._ 
that fzr too mny en$.neering changes wmx issue?. It is ndr%.tted t&at 

.the,:pro~~cction, peo:,ic wore not in 2 positim to cletcmine the necessity 
fdr a11 cqineering changes. SE;o~;in,gly, too nay of these ch,m~;cu were 
issued withopt sufficient thmgh being Given to the delay in :mAction 
2nd the incrmsc in costs , prticuli?.rly where the SeArefits to bc p.ined 
were of-3 doubtful .n&ure',. 

Quantity clxmges in ti end item mch ‘z.5 a t,?nk, where there is a . 
COfTi~liCFtt~ti network of subcontmctors, consi$ting of any tiers, ,juSt 
mnnot be Ktide by turning the pipe lim valve o$f snil: on overni:;ht, :,,hly 
months 3re requi.r& before rssuLts of schedule changes s!lorv u;? ,ai; the end 
of the assembly line. Schedule cutbacks c-r:3.c toclia~.~ cannot be reinst:ital 
two weeks hmce, cs ~1s ,zttmpt&. ,-.t tines, T'30 qftcn this fact seemed 
tq be overlooked. 1-Q ~tQd.fX.3 -PJX-fcCG.3 , it is nstur?xlly iq2ossiblc tc; 
dcterG.tie the exact quantities of my given vehicle whit!? +iL bc required 
tight tc t-mivc months in the future. B~c~ust: ,~f this f-c-t L-' f unless the 
JIrost serio?ds r,cc:!s‘ dictato, qurzntity chm!;;ea shsui+ cot bc xdci. -Ry the 
time the chenge bccomzs effective, the tnctic:A rquircrjents will have. 
ch,ulgzd many tii:les. 

Another fact relntcd to the above which 7j?'Is amxin~;ly cverlookcd is 
that when you UC pr=;i";ucir?z two or mar;: n:c:?,els of vehicles, gnu c:.nno~ 
redxce ~r?e model by 9 given ::;u,aitity fl.nd incrc,zsc cncthar by a like rii&cr 
2nd expect to c1i-i~ 2x2~ at the end af t!ie :mn t::_ tke sane tst.G nixbar of 
units 2-s‘ ori&-m,lly 3&cdu1cd. ' 

In closing, I wish to erqhasizc th,zt a v;h::lc of ;: job WIS -doaej a lob‘ 
far ii1 excess of :mythin,c: oril;inzllg cc;ns.idereti within the rc;xlz cf 
.possibility, Tho f<xctcrs contributing t,2 this s~.cccss wcrz: 

i 
--- we. _____^-__ --.-..-.-- .._-____- .___l__l._ “_l-l_ll.Am 

~~~-~___---_~~______~~--._-~~~~ ” eL”dI-- am 
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cc&. lxx1z~il'llY :; . 
. 

', '. 
ma-i; in :, ;mi>r9.:1 w:i:2 fhc!, aim of tho.4~ .i.ni;op~~?irig coqm:ittces? 

‘1 
(;cuJiz. iv:!!~ltiUld: 

/ ’ 

* 
pie i.Jltc 5.“” de,>> ~lt,.!.rt,i. C:m~lkt&c .:u htd ~2 ~hall?~m, VJh.0 -+-ts .n. iintly 

‘. 

oj:i:‘s’.icc?y, Vito :sxpcrvis~ti th:~ &n:gr opor&t;~cm ; ;ind a vice-cha~~.r!n::n., 
WliO VJZS 2 .meml)Cr Of t hC>’ j.Ildll.:, i;ry ~protlucin~; “C,hi: p:u$-i.cu;l..,r itt2m. The 
cnmms:t,tco In];;:: 1x;qxmi:d of few rn~~n,, md ,tiri;:rnlly cm; kfmbi;i~ Wils from i 
~2 :ch 0.f ihe manufacturws 02 -tAnL yxAi.cul9.r i.tem, For :~~ls!kLrlce, cJn 

ti: c 4mk :Ir,t,ugrcLt3.ng Comrni:.ttes thc:re w3,3 3 mcmbcr 0 T-U91 fr‘m pkk?r 

* .Ek>dy’p Cilr;~~>jl<~r, I’r<:s:;tid $tesl, and of mtXly i.\.t' LhC> 111:~~02' ~~;ubCo!~aii't;'i.c',~s a %I , ., 
EUG.:~ ix3 tmn~mj.s:3ior~~~, mgzima, 2:ld v2::‘iOU:j ti!2J+q?;fj Li!<l: t;klSt, 

‘Ihi: %.tltc:;g:‘3 ting (~cm.dttOr! ~W0l.I.l~~ VCXl7 ClO:.;Cly fOll0i~ tliC prodUCt:& ‘* 

cl-i; <:vc,ry ~13c-: oi.’ tJ-lLt:ii: p:I.2&.E:;. ‘i’t-tq w0iJ.l.d follow t>t1u s2hf.!&~.lx of tha 

o nd LIT em:; of tlw procii~oi:~~~ nnd SolLou their ship~i~ents, 30 that whzf~- 
o\ror E ahnr-tr:p;o dewl uptl uhich I.nd:c:tt,cd :::r, 2nd it;<;:;1 iXie~lltJ ‘kc dcfii:.i:::m~t 
\_. I., ,.(‘- the t:nd 0.C .tk.: mon$l;, ~thc2 i..rh!~p-it,ing ccmmittc?e pt to Tumrk. T..oi.~ - 
Xni-:s went, out, in all dirc~cl;iori: . T iC:y hnc?. info~rx~tirm ‘~a&+~~e:. thrjfil f+@w 
all the series c/f wx'bc.cx!tr~ctors. 

* *’ 1, 
A SmxN%t ’ 

We have been hw.zrir1.g quite a bit ~~bout the very rcmarkabje record 
of the mach-in~ bol. i.~du.ut,ry for not hblCli.rg up product:l.on of tools 
YCW producirl~; aspe~i.al %;y haxvy ordmcnco er;uip..:,e~t. I believe t,hat 
Pisher Body had, t;l, r:p&,,e t,l?os:a. You. :; pke of a.wthr cCrrqxm;~ that h8.d 
f;(J ntnlc e .!i rxrie ) :;Om co.r:ipar.lt~r~ 5.n %L1:iilols, which ,cat~sod a Lv:o :y’ezrs &lay, 

I ‘vi on&r Wllg YOU COU~~.C~+ t ;,et t,ho se fror,: t, he mc,ch:i ne tool i.ndustx*g, 
wnich had sxch a J~I.xcv.(I:LL:;~s ~t:ofd for not j>aJ.d:ing up pGdu(;-bion, 

COI,. lyI1;I!:p.Til; : * 
. 

ElecC3use of .Wle pis~$ hacl;j.og ‘of orderl:3. They just cou?.dn~It ’ 
produce them. ThC~ didn’t jiaVf3 the CdpkCi-l;y l;O & tt1a-L; jot,. : 

.I .; 

,. : 

--, ,;, .y-T c-a 
1 f, ‘j y i:,: ! ‘J. i ) )_ 

,,“~~~-~-~~~~~~~-~,~~-~=~ 15 Q,j L _._._...__._._ ^ _ ~~.. 

]” ;:$ :‘; ,gyr j”$ pj i 
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Colck~el, would you tell us $-mt part was played by the small 
Xar* plants in the picture of 2UtQPiOt:ive production, especially 
tanks, othx than as subcontractors? 

CCL. WTLHIDE: 
.,. . 

That is a auestion to which I don't think I can afve you the 
mnwer that it is entitled to. The smaller ww plant-was consid- 
ered +A be of tremendous value to the Ordnance Departizent, Ih 
each of the ordnance districts there wac r3 Set Up 2 !?C?~T,~SentEitiV~ Of 

S,maller Lar mmts. .X!mnever production order c-me th:~ou$i mall 
eilough to 'be considered that a smaller war plant could handle it, 
thi& was first tur,r,ed.ovC;r to the represen* L,ative of Smaller Xar 
Flants. Ha ln turn, with his rezord of eubcontractors and other 
facilities and ::gx~po~cr and capacities, wou1.d dmigate on t,he 
ceder that he wanted this gart:i,!r ?.a~ or&r> to be pl,2ced with & 
p~11, x4;itr p.j&It ~ That was the direct approach to Ordmnce. 

Thm She ccd itm ma&facturcr himself, hi.Villf~ had a Velqg 

-fine purchasing depsrtmnt and a very fine :mobilodge of resources ' 
md all thti various niznufactuxing elments within a particular 
artm, f&j rived Fe tremendous amount of good from thesi: mall V&X 
pla.ntsi For ir;stanco, *:je wove up onthc she12 for certain itons. 
The rep~esontntivc I:: ould pork vary closely with thusc s.&l.ler 
WC plarlt s . 

Also thG:re was a lot of headache with the smllcr war planls, 
b’::c.xme a lot of those fellows grew up as backyard shops, allay 
::hop operators. Tne;; wcr'e not always too stabla, not always too 
re li::,b&i. Their workmanship in a lot of cases nr:d to be very cl.osc:ly 
supervised and inspcctcd, They were not always up on technologp. 
ih the over-all picture I think they were very lAJorth while. 

A. s-pii~~~\yy: 

3uppose you hacj a prohlm with the Ihr Tsroduction Board. Did 
that go through Vashingtor, or was there a local XI% represcntativo 
to talk to about it? 

COL. KH.EIDE: 

It Wc%j first taken up with the local GPB. If they couldn't 
docidc itg it was camied up to hi$er authority. * 

A STUDENT: 

K!!at reintiori did the inspectors have Wii;h th,: industry 
intogr2tir:g cormitteas? 

_ 



As .I understand that, each industry integrating committee had an 
inspector. Each ordnance district, of course, had thei+ inspectors in 
all these p1ant.s. The various component manufacturers ?vere inspected 
at the source. The industry integrating committee inspector more'or'less 
coordinated the particular inspection which would, be.accomplished & all 
of these various end item inspectors throughout the tank program, so 
that one inspector in one district would,not be accepting one particular 
item which another ixispector in another district was rejecting. . - 

A STZDENT: . 

In the original design 'of the M-3 and the X-4 there was enormous'.'. 
difficulty because of engineering changes. There vrere as many as five 
hundred changes that.came through a month. Can you tell.us .rvhere most 
of the trouble was? 1 

COI,. BBIL,'rIIDE : 
. 

Xost of the.trouble miss due to engineering changes. 'Ve received 
in the Tank Branch in the neighborhood o f two hundred engineering : 
changes a week. Some-of those didn't mean anything. Some were just a 
change in + pin-little,things that didn't mean any-thing; Xany of 
them were very complicated and'would change the tank or change various' ::. 
components and'would affect two or three tiers of sIbcontractors. ': 
Gnat presented tremendous complicate ions with respect to settlements of . . 
claims as a result of these engineering changes. Sometimes materials 
could be used on another contract, and various things like that. 

(I' 
But the production slow-up was due primarily to the engineering 

changes that would come in, shifts from one job to anot?:er, from one 
type of body suspension 'to another right in, the middle of the produc- 
tion, before you could run out what had already been committed. 

A STZDENT: 

I am wondering whether the larger percentage of disturbances and 
hold-ups in your production of tanks were caused by engineering 
changes. Xere not the major Fart of those run through according to 
the specificaticns and then changes made in ycur tracks and your sus- 
pensions of bodies? Verenlt they made at the no?ification centers or 
tank centers? 

CCL. WILIIXU3: 

To a certain extent.' Some engineering change would come through 
and would be put into effect on tank No. 19% in one plant and on 
tank No. j 13.42 in another plant. 

i 
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A lot of t iws 2 study would be -made CLS t<j when this plant 
could best and most ;:P.fic:ientl.y put this engincoring c!;angc into 
effect on that p~zrticul.ar innk. Jf the change resulted in's 
.;x.-oduct which was wanted im!nediatoIjr,, th<:n ?, kit would bc :i;;:.de in 
ths nodificzticn center (and those kits :Fjould bc &ipped into'the 
field instrzll.:ltion points, so that they could bc alplied to the 
tanks thi;n in service. 

i'ie had a great deal- ;- "f trouble with onc: tank which was quite 
vulnerable. A lot of you people probably experienced it. There 
wt:r'e three VJCak SPOTS. The Germans wcro C.blo to pick out those 
spot s , 'they k~.-~rjw just where .the ammunition was located, and they 
would fire at those points, the shell would go right through, 2nd 
s:it tbr3 t,?nk on fire, So they doveloped a mczns of welding a 
cWp:ie cf aImor pl.a-l;es togothcr, one on one side and one on the 
Gtber. Q~rl ;Jvt:rytl-1:ir-g was 311 right. Blosc kits *tier% not il?ut 
in thi> talks .s IAxy CUE cif the production line, but wnited 
until. such ;? time:: when they ,?;ot them over there that they could 
correct thcxm, 

1 think we hzve hccklcd Ccf_oni:1. Xlhid& long enough. ,I. 
wnrlt to thank you very i::uch on LtiL-tlY rjf General LZGL~~O~ and Z;he 
f~~culty znd &&on% body fcr your i&x in cc;;;ling do'&1 here this a . 
morning. 

t 
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