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GEWRAL MCKINLEY: Gentlemen, xhen the subject of tank production is 
montionod, one invariably thinks of the Chrysler Tank Ars:xl, which pi+- 
noorod in the mass production of tanks end was the cG~ntry's lnr@st pro- 
ducer. And when the name of Chrysler Corporation is mentioned, ore naturally 
thinks of its dynamic president, Mr, K. T. Keller. During tho past xr he 
not only directed the vnst znd divers o war. production of that corporation, 
which was one of the monster strokes thnt'he diroctcd, but also ssrvod as 
personal advisor to the Army's Chief of Ordnance. Eis outstanding cspabili- 
ties and extreme versatility ore further 'evidenced by his appointment last 
March as Chairman of the President's Advisory Committoo cn the X;rchant &la- 
rine. '. 

This afternoon Xr, Keller will talk to you on "Problems of Tank Produc- 
tion." I take groat plc:::sure indeed in wclcomin;: back to this platform XI-. 
Kollor. 

UR. KELLER: General XcKinloy and friends: It was particularly pleasing, 
on being invited to speak once again hore at the Industrial Collcgo of the 
Armed Forces, that the subject given me should bc discussion of the problems 
which WC) at Chrysler Corporation mU et in t&k production during tho late war, 
Making tanks was our first World %r II job. It was the one in .v;hich, when 
all was done, Y/C: tad taken the greatest satisfaction. 

Other production assignmxts involved extremely challcn;;in~ problems. 
Several were at least on a par with tanks in importance, On& i:;volvcd far 
moro plc.nt space, more machines, and more people. But VJB had t3kcn on tank 
manufacture in 1940 when the country's coming part in the ~WX' still TJ~S UE- 

. defined, Wo had dovoloped the proposition of providing the TJnited States 
Army with an arsenal laid out for line production of t?rks. ?'!e had put into 
the shaping of,the contract and'becinning the actual :;rork all of our enthu- 
siasm for executing j task of true +mportonce to the securit:,r of the.Wntion, 

We were determined to get our pBrt done in a manner tha1-t would reflect 
credit on those in Gcvwnment responsible for tank supply, nnd 1:rho had cho- 
sen us for the task, 

As the first of the great QrdGance projects, this undert?kin;; had a major 
part in dsvelcping the pattern of rclntionships that- Guided the Industry-Ord- 
nance team, It set the groundwork for the lasting partnership WC must main- 
tain between thz N?tion's defenso.fo>ces and hzr producing industries, 

I'Jhen we have said those things, and they could be sxpznded at great 
length, WC must go on to face the facts that confront us today, One cf the 
first is that our responsibility in this mutual rcl?tionship is to prevent 
our ever having to go through the same pioneering stages that YC did then, in 
a time of national danger. 
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It. is very enccuraging t?++s~: whti,$ ':$ilp ~&rices a& doing, 2q.d i2- 

dustiies .zre doing toG, :to onl%sge our joirit cduc:ti.on in our mutual prob- 
le?x. The course of study you :hre ggfng'through hero is :L C:LSC ir; poirt. 
SO is the: progr:im'mder whi,ch officers nre st:i+ Loned in industry to study 
companies' aethcds .and principles; So is the increasing civiiicn partici- 
p,ntio'n in @valuating ,nnd &din& research programs of thn servicoz. so 
is the groat effort of the &,&.can Ordnance Associ"ticn; :tlhich has r?coc- 
nized the equal interest? of all $h., CI services in industrial prepzrcdness. 
This has done tiuc11 'to kqcp f&o civilian cooperation frr>m being too nnr+- 
ro:irly put into compartments; 

These 3ctivitins zre gric$ in th&nsclves, but fc must neva+ lose sight 
of the ccrdinal,.$rificipbo that activity is only,ns good as thr: intelligence 
brought to it,;bo'th by those who present.the fncts and those ?I;ho absorb 
thorn for purposes of action. '. 

: 
It ofton seems to me that the' greatest prcjbfem in all ?ffnirs these 

dzys, is to zvoid being taken %?r?.by the sur'facc appo3rn.nco of tSnGs, In- 
creasingly, I bcliave, acccptqnce o* f th,o obvious is dQncerous, 2nd one of 
the ossontials for success es hard-henbed questioning of :;dhnt superficially 
seems to be< the facts. In all 'kinds o$ reIptionships things ass~~o ccr- 
tain.shnpes, .alcd -:chen cdrtr?in ro'sults follow, t'ne first t@niptntipn is to 
say hcrc is cause, 2nd there,is off@+ -It i% very cnsy, for.il-ist,zncc, 
tc credit the results tc, the $a;~ a“job'was~orgnl?izod. Sor~eons makes a 
chart and jsays.: "This worked. %he la& tihe; Folio-o it n::d y?u will g3t 
a go+. r,esult.i' . .: 

'Yet, ilf‘timi is taken for' a docper look, ~20 u5ually fi3d that t'ne re- 
sult did not really ore its being,to tlqg patterqdescrib~d.b7J the chart. 
It was due to the nssombly of oertnin pef&onalities zzd'cc;rt2in human 
qualities, VCqich as likely as .not br&e through $.nhornat .limit?:tions of 
tho proscribed course to obtcin their -results. At tizos tp:), circumstances 

.quite outside the'contrcl'of thti plan di'ctnt,@ '&*outco~~e. H::re again 
it‘wns the extant and type of human i&elligcrido which shaped, these forces 
for good or bad. 

If the oxperiailco o$tXc lnto'war'hns 16ft us with r_ ra.t~~~cl fixa- 
tion on a superficinl i.dBo.,.~~I thi:?k it,may bo the' Cbricept of ascribing the 
sucossful outccme:to;shob~ mass of power,m~b~liiad by this country: 'That 
massed rosoarch ncde the atom bomb; that massed airpizncs ?~d tanks, with 
their bombs nnd guns, flattcned'tho reeistggc.of the ezcmy; that mzssed 
ir,dustrial :q chinzry fitdo -these-.pd%sibleb. 3. 

: . : . ;_. 
Kcrf2,i.s a pl'~>~l,sible ~fd&a,..,b$c I won&r hcix$ 'far it stn~ds upi '. . . "j .' . 1. ,, 
I $odder if General Groves would not tell ycu thr:t application of 

certain individunl intellects and ider?;, 'att key places q-d times, con-. * 
trolled the success of the atomic explorition. I wonder ir" your tzcticimns 
and strategists will not %ell you that the mass firrpower was the back- . 
stop, important for its nvailabil$ty $61 re-i;$ieirc any rovqrscs, but it 

: .: 



calls for increased production alternated Vtith drastic cutbacks. Disap- 
pearance of critical materials hold it up. Sudden chnngns in design up- 
set ability to doliverj nnd'brokc the plannod,flow of operations. Fe 
never Orice had all of the machine toolsand equi$mcnt that OUT schedules 
called for, . . 

Spare parts requirements,-' igqorcd in tho first rounds, became thrcat- 
wing rivals of complete tanks, 

The ultimate wr,rcquiremonts, of course, broke up the original plan 
of self-containment of.thc tank in an'arsenal, and converted this into 
an assembly plant-fed by cloven %hrysler plants, as ~~11 as by ?, multitude 
of subcontractors; Xe. kept there the heavy machining which automobile 
plants cculd not handle, but we' farmed out all but 22 percent of the value 
of the arsenal's product. FJhcr.e at the peak the arsonal hrd h:>rdly more 

: than 6,000 workers, the tank job in our company as a whole required 
nearly 25,000 men and womonc ' . . 

6lhen -rye turned the plant back to the Ordnance Department with the 
job completed, it had delivsrcd 23,745 tarks of +XE~VC differcr.t models 
and very nearly a quarter of a billion dollars T:rorth of spare parts, plus 
ncnrly fifty million dollzs of parts furnished to other trek builders. 

It never could hzve bacn dono cxcopt for the trust 2nd cooperstion 
which the top men in Ordnance g::ve us all the w!y through, and the cay 
they went to bat for essential needs ~:hen 'the chips '7ere do;;n, I be- 
lieve the record shows that ::% earned their support by making our prom- 
isos rezlistic ones r!nd by keeping them YAthout fail. But or1.2 does not 
earn another's i:~tcili~oncc and. courage, ii- ,: :"JC r 2 
gre-t men.' 

de:,ling ~6th truly 
I . 

TJhat cnrl we distill out of this experience thr:t ;Cll he12 in the fu- 
.tUl-C? 

If ne start with'f!irti$ t&g%,, m beeti'& oeurmo,titb o&&&wing 
research, This should bo conducted 13 patitnership~betwcn the militzry 
and those in industry who ht:ve the capacity to give effective aid a:ld ad- 
vice. It should b,: done laith.those who,, lvhen nocd occurs, cc:n be dcpelded 
upon to take hold .and mobilize not only their own, but a host of ass+ 
cintcd r6sourcos. .: '_ : 

TJc should, I think, bo'vcry hard-boiled about the extent 2nd scope 

of this study and development pork. Tho less there is of the lavish or 
oxtravcgnnt about the progr:!ss.carried on, 'the more public support -CC can 
count on. This will reduce the. r&Sk of having'tho %fork sto?pcd by misdi- 
rected hopes for lasting peace,, or by driv?s for economy in Govorrmcnt 
which, if ,properly channel+, still are essential to the country. Those 
who have this Gork in hand must confirm ,and koep the trust of Congress 
and the public, 
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But if, as we know, the time factor is critical, and the avail- 
ability- of every essential to Produotion.is'limited, &en '.\'e have to 
lveigh t'nese costs q,uite carefully, because we probably have a smaller 
margin‘ for ,b;'aste than we think. 

There are two ivays to meet the problem, The most constructive is to 
sec.essen,tial changes coming and.so provide for their eventual incorpors- 
tion xell ahead, That sounds easier to say than to do. Yet, if th:\t 
attitude is firmly planted, it will be surprising how much can bo nccom- 
plishod in an orderly way despite the sudden Wists thot campaigns take. 
I'he second is to question vigorously, and clvmys, the supposed nocossity 
for a change. If it is real,,.it wil.l,stand up under honest examinntion. 
If it is a whim, lives will be .saved and campaigns advancbd by l.aying it 
aside and keeping the product coming through. 3,luch of this is a proSlcm 

.between procurement agencies and using services, but there is nothing in 
_ it ,that combat officers will not grasp and apprccilte once they realize 

the, effects involved. 1 
'i :' 

Fifth, I zould list a very &osely'related point, v!'!e cannot too 
ofton stress that volume .ajd‘ef'f'iciency arc produced by a steady rate of 
output, not a jitterbug pace; Twenty-four hour s a day inefficiently used 
is quite as likely to yield less than eight hours properly paced and 
sustQned. An undue rush also dissipates-the never too abundant resources 

.of lcndcrship, manpower, and equipment. 
. 

To turn our requirements on and off with every change in the weather, 
to hoed evxy smile and ovary frox-1 of for&no in the fi,ol.d, 'costs much 
more in the long run, physicnlljr as well as financially, then to adopt 
a sound schcdulo and hold to it. 

There should unques&onably'bc a medal for bravery for the military 
procurement officer who sets a proper schedule and ther_ hns the courage 
to stay with it against the .clamor and frantic'cri'cs th:!t 'sire sure to 
surround him, We should never have to sprint production to build politi- 
cal morale through statistics of'volume?. Possible coxcquonccs to indi- 
vidual carocra should never dicta-to ,gvtircngtious and uix:nrrantcd cut- 
backs, These are 'stekn tests of ‘chai-,acter which face you man who some: 
day may play critical roles,in industrial procurement, 

Sixth, wo have enterod tio'deeply into the era of mochanizod military 
action ths't no omphcsis ,c~;n 'bo too g'rea%'on the problem of meohnnical 
maintenance 2nd service. The functioning and rcquiremonts of ,the horso 
'and mule were well understood and masterfully c:.!rcd for in the mounted 
forces. Thcro xas tradition',of conturie's back of it, ,-:nd the rc c;volved 
doctrine and scisnco, and infinite'care of tin Army's animals. This en- 
listed not only the thorough attention of the individuals Using tho ani- 
mals, but also that of 2% corps of professional specialists. 

7. 
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So if we a're to make progress, the job has tc be broken drown into 
' definite pieces, each oi'which cnn bo 5ccomplishcd. Ficces 7y:hich, one by 

&o, ::.rill make 2 definite contributidn"to shortening th? final m&c-ready 
periods, and to getting more end product for the offort mobilized. 

Let us summarize the soycrai i-t&m; I have covered from just this 
standpoint of quick mobfIiznti.on ,dnd,early return: 

First: MCntain effective partnership in research. This should be 
bctwcn the Services and, those scctors.of industry that hnvo shoT;al they 
can contribute effective work. Eorc you build industry's fanilierity 
with th.2 product,. far in advance* 

Second: Keep development a& design' of net? items close to tho renl- 
itios of production methods and productive resources. Infinite: amounts 
of tooling :lnd menu facturing times ce.n be saved this way, 

' '; 

Third: Define nnd fix now the ground rules of contract rclation- 
ships bctwecn the Armed Services, find industry. There is no conflic+ A 
bctw?cn the true public interest and the t;ruc best intorests of pri;nte 
companies. It makes no sense-to hwe "co divert time nnd energy to these 
things when it is time for action. ., 

Fourth: Rocognizo as a basi& principle that making cha::gcs suddenly, 
after once ;rou st:rt organizing productidn, wastes enormous amounts of 
time, mstoric\l, e.:zd m9npower.‘ This postpones the day v:hcn our forces 
hr;.vc effective striking power: 

Fifth: Economize on the industricl resources OF the country by 
thinking =t nil tirn<:s in terms of production rntes first. Platl for sus- 
tained output rather than round totcls, . 

Sixth: Limit tho drain on production of complete itcms$ :~ihich is 
wusod by excessive demand for replacement parts. hcogzize L:!K~ the 
spccictlist can ticcomplish by thorough coordination of all t%o steps th::.t 
underlie mci2t2mzcz czxl ropni r of mechfinicn1,equipnon-t in tho field. 

, '~ 
L All thcsc ndd to sciving tine, and'getting the most for the effort, 

Some of tha objoctivos 31-e easisr to lttnin than othws, btl-6 I an coxfi- 
dent thet sll cro tithiri the very great '$bil$ties which sxist in the 
country's militr,ry services. Those agilities cr,c, fully equal in their 
sphere to the best thct industry .can marshql. 

. . . 
On the industry's side you,cpn count on n wry grest dogrec of prac- 

tical cooperation. 3s you move towards Sp&ic objectives. T:l'o, ns ml1 
as you, knwj the interests of the Nation, snd.of us all, raeuire close 
acqueintance'with one nnother's problems t,nd wys of' thinking. K2 must 
keep this an everyday affair, iZo$ n once-a-year 'get together, 

9 



it. . If you hovs sixtyteoth to ,cut in a gear, you kn?~;. oxcc'tly hog lnn$ 
it Will tako y:Ju to d0 it; If you' pUt -Ci&ty teeth in it, you rlro',soing 
tb got -bhat such less off %ho ..maohino. .So it is very sim@o if you ~XCCT 
those things. 

rlut-we were conscious of one thing, and that is that t'ne system 
of distribution was not toc good. I may be getting far afield and you 
might not like what I am going to say; but, rievertheless, 1 tfk.k the 
sooner you get these things'out of your~system the better ~01-1 feel, Xe 
were altvays conscious of the fact that there was a great delay bekeen 
the creation of spare parts and.getting them to the place IfThere they could 
be w&d, -1 thir,k a lot of thit was due to the concc$ion th3t they should 
-be' stored in close proximity to the place they Yere going to br: used, 
which resu1ted.i.n six or eighl; or ten or a.dozen.'stockpilos,' Then yen 
worked out a very elaborate system‘so that sixty days after any given 

-date you could tell about'how much was in any of those stockpiles sixty 
days before. 

I 
RCY,V, one of the first things we recommended lr:as that there be a parts 

warehouse Flaced alongside of tile tank arsenal, and ths-1; the entire sur- 
plus stock of parts to repair that tank be carried in that'warehouse. 
We could ship to seaboard or; the Atlantic in five days and to seaboard 

.Oil the Pacifid in eleven day&. In that way you wculd hsve in coccez-kra- 
tion all of the repzir'parts exe&p% those which'had begun to flax to the 
point of use. Then you would save a lot of time and s. lot or" parts. I 
an quite sure that t&x-c ?vere quite a number of parts tE;at Icy for a 
great many monQs in a great m&q? depots-that had never bcen touched xhen 
the war was over. If you had had your parts concentrated in ond place, 
that would,n@ have happened. . :, '. 

'l/e v:orked thz:.t out on the.i)odge truck eventually. It :':orksd fine, 
Mobody thought i+ really could be done. I,t cut dovn a good deal on the 
number of tiarts that had tcbe'made'and it gave you service vith a great 
*deal more'dispatch than 3f theiyhnd been stored all. around the country, 

.' One of the things WC ran into' was'this: I visited all thos'e tank 
arsenal stocks around the United States at one time or andthor during,tho 
war. You never had a commnnder.in c+x-gs of-any of them long enough to 

'. get acquainted'with the operation. 'Before he c.ould. get acquainted, ho 
* was mdvod somev:hcre else, Each new man +$~n&'ca& in hod n di.fC'erent &~y 

OP solving the s3me problem, ‘Which I-io ,hid considered vzs a problem be- 
fore he c2me to the arsenal, 80 the procedures ~i;ore nl~.ys tnking 0x1 a 
'new complexion. .' i 

I ~ 
I had th.:t experience once. I hsd d manager a,t k, tnnk nrsenal who 

was beefing about all the changes. 30 1 sdid,.!~FJell, Ed, come on, ?Ve 
will go out on th e desert and see what t&y do Cth thc'so to.-nks," So we 



GZBERAL MCKINLEY: Didyou find any presduro to mip.c: out your ?ro- 
gram of spare parts and put end-iLtems on prioritjr? 

MR. KELLER: It depended on which caitegory the officer was in share 
the question came up. That is no different from~what happens at your, 
home or anywhere else. - The thi@ that a pertiari is cxpcctsd to look after, 

, h.o is going to look after,-. That j.s the mostx Wportnnt thing to him.. 
I,., ,: . qJEST ION : You said that it would be a questionable cntorpriso to 

plan on where ahd hoi,: things,would be made in another mobilizntion.. That 
seems tb. be a~logiml approach, 

_ 
NR. KELLER: Yes. 1.~511 give you an illustration, -.You bogan to 

warm things up, about 1938 or 1939,: At thd$"timc you said, "V!o want to 
have a quotation from you to mak.osome. S*inoh slzell forgings and do some 
machining, including putting on the ban& -oXdsjng'otc." I said, "Yes, 
but'how about som& nntiaircraft guns?" You said, "No. In thn survey you 

'are do& for 3.inch shells, *K&J+ mcchinqy will fit them" a=d so on and 
so forth. So we took a contract for 3cinch'shells.'. 

T!e set up a plant to forgo them and to make them.- Aftxr a while I 
went back and said, "IIor;r about antiairorhftguns'? Lot US get a look 2% 

., those." So I finally got a. set'of drawings.. ,I think it xas the 3?- 
millimotor; ..' ', 

I came back and me made 'one out. qf ~?opd.?~ Then I sent back and said, 
"Wonid you give me an. order:to set up a production linn :'or antiaircraft 
guns?" They said, *"No, wo'~ctin*t do that; Tie ‘31-e .ocly getting two made," 
That xas the 37-mill'im&ter, ;. '.,_ ~ . 

Vio made 85,000 40.millimeter guns j.x'forc ?&e got through.. lfe never 
mado any shells other than that fiti&, ol'd.orL..." '. : * 

That is what B am rcfarring.to,., You lo&k the plac.2 over- -nd sr,y 
th?t tinat is',,h, good place to do this, a'g.ood pi&c’ to. do thnt,. 1% T:Joufd 
hav& fdught the vtVar', so far a(;'Chrysler ~tiis~ ooncorned, making 3-inch 
'shells, 

4. ', 
according to the plan;.' ~sn~*~:tha't;l rigizt,? ,. 

t. i. _: 1 ., ,. .j ., 
CCLCBEL CRUE: Yd .' ,_ I 

&. KELLER: 
., -, 

:., e 
othor'things: I 

-F/e. n&c igpde &-#,:.of 't&&thing,%,' %&, made n lot of 
Tl??-t,,is .-&hat"I. ?qi~~~$&5l'ri<$ .I;c);: Yoii ^&cI$"~ si3t dovn and 

plot out the country and sap,"Xhis 'is ~~,b@cause 1 -Ithi& the thing you 
found in this irte war is th,at &s your( d&lopmont gocs'along, you are 
going to have to fit yotir job into'tlie places avhcre they hlvo the human 
resources .to,copit vtith the engine~~in'g'ct'nd.'t,echnical problems that are 
involved in them,, These tech.nical.pec$'e"sre hard pcoplc $0 transfer and 
very hard to get coordinated.and working together.. I tldnk scm of Dhe 

.* ': : ,:' 
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m?chinery is available then, 'it has to be located. 'fillat 1 a'r';;empted to 
shp here.is that if all that WO~~C is done ,and the machinery is located 
and it is-earmarked for the job, yes, you.will cut six.months off the 
timo of-setting the job up; 

., 

The thing that made the preparation time'sd long beforo‘was the fact 
that machinery had to be made, that in many jnstcnces the ccistings had 
to be made for.the machincr3 ~,:pette&s ,had to be made for tnc pieces, and 
tools had to be made to.makc theengines. Those Trcpar-tory t'nings are 
very hard to do and take a long time, Then, Tjhen you‘ get into priorities, 
it takes you twice as long as it would'in a free market, sometimes three 

l 

,times as long. 
. 

.,1-t; would be nice to have an all-inclusive, simple answer to a com- 
plex problem like this, but I.dontt,kno$ where' to get it. You have tn 
break it down. It is like a problem in:arithmetic, You have tc go 
through at1 the stages and finally get the total doln at the bottom. I 
don't think you can pick it out bf thc.air very easily. Ejut you arc go- 
ing in the right direction.' 

‘QUESTION: I have a question 'on the designing of new factories for 
wnr production and the effect on the design of unknown changes that you 
are sure are going to happen. Based upon your hindsight in the tank ar- 
senal ?.fould you have changcd'thc design if you were doing it over again? 

NR. F3LLER * . I am glad you asked that question, because I recall very 
distinctly thnt :&en'1 came .dci~~l.to‘Ka&in$ton; I looked at the model tank 
and the dravfing of t'ne tank and said, ‘!'Xow XUC~ armor do you have on 
-the l-c ? " They said, "'Je have an inch of armor." I said, '%y don*t you 
make it three inches?" * They said* "Oh, no. We can't do that nav. VI& 
mi@t put it up to two indhcs 1atero" 3 said, 'vTQ-mt'd~ss the tank vI,eigh, 

6 anyway?" They said, "Eighteen tons.'*' 

1 I went back and .I told the boys, "ii'ou lay out a plnn that x611 make 
a thirty-ton tank and get the machines big enough to swing pieces tzices 
as big as thcso, because .that is what it is coming to," 

?-,'e did that. We went all through that tank production and didn't 
have any trouble until we finally hitthis turret with the big counter- 
balance in the rear, -Then :ou.r'boring mills wouldn't swing it. Ne had 
to get new columns made with a, gap in the& We were able finally to su,ing 
that turret. But the rest, of..thc machinery went through pretiy well, I 
think 'it :;fent through because, having gone tnrough World T1a.r I, I had 
had a little experience on the v:ay these things,build up and I told the 
boys to get their .t&k twice 
think that helped. 

as big as what we were tfigur!ng on. And I 

COLOKJL GODARD: You remember early in 1.941 we broke the B-26 into 
an awful lot of major assemblies--one at Chrysler, at Wnrren. Avenue; one 



GZXZXAL 1,lcKINLaEY: You have been very gener'ous. % have had you 
answzrir,E; questions for quite e.,time, 1 mmt to tell you how xuch we 
apprcci3te it. Thank you vor~'much, 
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