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GllZXRAZ McXJNLE$: I. 
', . . : 

Gentlemen, this morning we are particularly fortunate in having', 
wit;h us Mr. K, T, Keller, As’ you know,, he 3s one of America's great 
industriaEists. .He grnbably dia'mbre in this war than any other single 
person, in bringing about the present friendly.relationship between the 
Armed~Borces and Industry. 

Mr. Keller.came us the hard way., He started off -as an apprentice 
in industry. Through the great worth that he displayed in the many 
companies with which he has been 'associated, he has finally reached.the 
top* He is now head of the Chrysler CQrpOratiOn.' 

This morning IQ?, Keller wil.1 speak on Preparation for the Pro- 
duction and Maintenance of Mechanical Equipment." .o 

I take extreme pleasure in introducing Mr. K. !l!,. Keller. 
.: ~. i 

MR. KZLLER: : 
',' .I 

Gentlemen, I always‘get a laugh out of that "hard way'! business. 
To:me the only things that are hard are the ones where you cari'-t get 
enough facts to make a decision. r. . ' .- 

To be invited. to talk before the student b.ody and .faculty ‘of, this,,.,., 
. College of the Armed Forces is an honor ,a& a privilege+. ~‘RkVlni$.@@ ..,. 

several previous-opportunities to !a, lk here in Washington 'to' similar. 
grbws, I look forward to an interesting time and am ha@y to be here. ', : r ^ 

Then too9 having gotten over‘ the feeling of strangerLess by the 
many contacts .I hav.e had with the men in uniforms I am confident of '1 
a fair hearing even when the points discussed may have controversial 
aspects. 

I believe that today there exist some differences of viewpoint on 
the best iethods of coordinating the armed forces and their'automotive 
suppliers in the matter of repair-parts and field serviCee . .: 1 

Believing such situations are'made worse by avoiding them, I 'have ., 
the temerity to talk to you.today dn this subject ic'the 'hope that Our. 
ex?e??iences may contribute to the formation by the Armed gervices Of 
their-new @preach to this phase of operations, specifically in the 
seleeiion, training and control of the people who will be engaged in it* 
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Whatever may .be accomplished by. our diplomatic and political 
leaders to better relations among nations, it is clear that the future 
of our own countr~:lwill rest finally on the quality of its defensive 
preparedness. That in 'turn dep&&; 'more tha& ever before, on mutual~ 
understanding between the militarYaxforces and industry. ,. . 

We all know that time availabie for preparing grows shorter as 
the striking power of weapons, in terms of power, distance and time, . increases. Me all know that we cannot count ever again on two years 
in which to turn our thinking around, after the initial explosion of ,: '7 
war takes place. .,, ( ._ . . . . 

So, the importance.& our militrrg:leaders having an easy and ' 
assured understanding of the industrial gotential is inf.init,elY .higher. 1 
today than it was even in the twentfes"dnd thirtias. I. d.0 not thiilti: :or' - 
this understanding in terms of statistical tot&s, .which o.hange so $uioklY 
and so r,+ica.lly. ,l,think of it in terms of your having in the back of 
your minds a grasQ of the waY in which industrial .organizations, large 
and SIIM#; approach their problems and solve them; w:qat;:they can,do and 
w:hat they cannot. .,, I,, 

I. .' ',. ,' ; 
IheSVproducti.on..record of the past war has been taken apart and . 

studied minutely. I am sure fair-minded studentsof that::reCord Will,:- 
come out with the concldsion' that' the,central attitude for,$etting resutt.s, 

ngive them the job and clear t:?e way?" That '. from industry should be:. 
is an overly sim;sle sfetement*,"of course, but it indicafes.the line,of. 
maximum return for effort, arouxnd which whatever structure of COII.trOl 'is 
necessary should be built. 

In -past &l&'before "the Army Indxstria'l CGllege;;:;.~h!i~h.preceded 
the present organiiation, I have sought:to dexnstrate~:fr.om7the eWeri- 
ence of the company I know best, which is the Cl&s-ysl.er Corpora'tion, how 
such an ZndustrY as.ours takes on jobs and handles them; what tY?eS Of 
resources in the, ,waY 62 equigment, brai& and brawn weL.,bring;to-theSe 
jobs, and the kinds'~~'~rjCad;*res.by whitih'the two.quantitiRs, the task 
and the res.ources, 

. ,‘i ;, ; 
aT$ mes'%d to turn -ofit the resuLtsi sought. ., * . .:;: ,,'. :: ,*, : . : I ". ,~ ,, 

It ismy belief that i,n addition to these subjects covered in earlier- 
discussions, we ne~d'~~!~~~ve,;fulr~~er-tQ 2 field:in' whic,himilitary and 
industrial operation need t'$'blend better t&an they have, yet done, 1% 
is an area that concerns‘tho' immedfate fuAx.me qui.te asmuch 'as a specu- 
lative date which we hose is very far off. .::. 

Military operations, are now so completely mechanized .and motori@d 
that w2r is a matter of manii<n~+machines, 
potential to its*utmoat, 

2nd ~f.e~~~pl,~jri+g the i'ndtiq+&?FyM 
Bven th6 i~irarltr~?n..bac.k..qf:,:a, Garand.rifls is:-" : f . . : 

a machine;operator. I :- .:. . _, _.,! - '", *. : ! ', j:. .; bser,: -;.:.: ;.. 
.! ,' -, ., - ,i " 

.' ; .y; j, .;, .: . . .-,.: .I :: ! -1 . ',;. ,:.A' j , .'.,./ - ..,-, '.,+!,_,, 
* 1. . 'I , a{. ..~' .,( ., 1 . 
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Machines wear, ma.chfiles break-,down, ~...T!bey:always will, no matter 
how excellently they may be designed and ma&e. Military tisage of machines 
is many times as destructive as peacetime use because emergency is th@ 
rule, and prudent conduct must contSnual$yLyiel,d, to.prast,ic action. 

In the war tihich is just,behind,us,, ilzfs. factor & an every day 
limitati,on on.the production of the -country,> ft lk,&theho'd the time it 
took to erganize'campaigns at distant.:places, and limited the effective 
force which could be put into any &venl~field,.'al.i bec+use:lof the pro- 
portion of energies and facilities that had t'b'be, concentrated on keeping 
military mechanical and motorized equipment supylied with replacem6nt 
parts and facilities for repair. : : 

* 
This, of course, always wili be a limiting factor, but the opportuni‘ty 

to step up the percentage Of ,equii?ment &ctnelly, in &a$e for use, im?re,se-es 
me more and more as one of the keys to.making full use,of bur indus*.rial 
potential. ! . . 

The wqrd that covers that problem is' maintenance, "Maintenance in-, 
volves spare parts, distribution psganixation and. regair system. Industry 
lives 6ith that problem in peacetime, even if on,& different,ticale, be- 
cause the maker of any mechanical item has a practical business responsi- 
bility to see that his product gives satisfaction. When the user is con4 
vinc,ed he ?&ae a'gobd'buy, he:w$ll return, when i$ is time, to buy:frOm 
the same maker.'. I," :.. .*., . 

e .., '-,. 

I ,am personally most. famil'ia r with the mai'nten,7r!ce.probfem of h-d 
so whatever a~J~licati.bn transport, whet:ler in war or Peace, our experience 

may have -to other mechanical products, I want to concentrate here dpecifL 
ically on land tre.ns;?ort. . . 
.' Lap6 transport, 
factor, 

including combat vehicles, is a critical mili.tary 
It has absorbed, and-undoubtedly irrill in the fut.ure absorb, a 

ver$ high percentage of the industri$l'potentiel. 1.3 

Among the 35 or more principal military products Chrys?.er made 
during the war, tanks and trucks occupied a major place. : , . ;i. I ..:"' ,: 

we made or rebuilt more t'nan 25,000~ tdnkser , .,:,,' 
f. 

,. . .._ 
The spare parts we *produced for these tanks &nountied,t,o 3,126 carloads, 

or between thirty and fifty train loads. They cost alm'ost'a'quarter of 
a billion dollars. ,.. ^I 1. ,~ (.' ,-..' *> 

*. we built 3889515 armjr 'trucks, command cars and ambulanceSof QarioUs 
de&gas, The&'were accompanied by production, packaging and shiUent 
of more than 500 miliion pounds of extra parts. More t:han 1,700 pe0pj.e 
were employed exclusively in weatherproofing and packaging these replace- 
ment items, Their c,ost a.t tfie factory eaounted roughly to $500 per truck 
built: the fulL cost can be measured only in terms of time, equipment and 

3 
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space withheld from the production and shipment of more trucks or other . 
war items.' 

Every other manufacturer of military vehicles was engaged in‘n 
:,:, 

similar program. Literally.mountains of carefully packed and marked ' 
boxes were::shipped to all parts of 'the globe, just for trutiks, 

') .r' .: 
E&I ,the result been full ut$liz\tion of these parts an&a high 

degree of 'efficiency in keepin& e the vehicles in top condition, nothing 
more would have to be said. 

But that i's not the word that came baik from the combat.:theatres,% 
Today it is one'of the major concerns of the reqoonsible authorities - 
towrk out 'techniques~.whLch will yield. a .much higher return for the 
effort, A spectacular transport job was obtained by our forces, we know, 
but it leaned dangerously u?on the traditionn.1 main force and awkward- 

..~.pQsi: - individual resourcefulness and effort -- rather than resting on ,.. 
aSW.slI-grooved, clicking routine; 
'-L ., 
._, 'C The autamobile industry's opgortunity to contributg to solution of 
the military problem Ouring the tiar was extremely limited for two command- 
ing reasons: 

First, while an automobile manubn -F-cturer shi?s cars and trucks all 
over the globe, and provides for their repair and maintenance, he always 
has a concurrent opportunity to estimate the needs of any given area and 
'make provision accordQIgly. Nilitary requirements imiosed secrecy On 

all the factors of intended utiiipation. The producer during,the war 
did not know whether his trucks were headed for mud or- sand; for a probable 
G"L3ing Position,or a ragid advance. Nor did h&know too,much about the 
ehergency practices which might be employed for repair in the field," 

Second, loss in transit, violeqt destruction, or destructio? through 
eqotiure to the elements are negligible factors.in civilian operation, 
which gives no guide whateverto the hazards of ship sinkings, ant? other 
war wastages, ' ,..I$'. 

Only the military*could assume responsibility for the necessary 
~~C+om$utations and plan$ng. Even though the'war is behind us and its 
experieticesare now a. reirtively 'open book for analysis, this fact cannot 
chmge. It is en iti?ort,rnt one to keep in mind. ,, 

a. . 
A-farther-aspect.qf,t~~e grohlen is that, in obtninj.ng the necessary 

~oltiti,~:,~,of trudks,...the 'services callea on virtually all available pro- 
*. ', duction9:tiour&s, and even after extefi&XI. modifications and re-design, 

they h&d' to^"ac~ept a,&idc,vari.ety of d;esigns, each utilizing,a:consjder- 
. . . . : ', . able barietY *of ports. : 

L :: .~ : .' 
, ,I 
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This is not entirely a new problem, since a casual examination of 
the large car and tr2ck fleet organizations-maintained by.pr$vet.e* aom- 
panies.shows that'A.great many"0 f 
several manufacturers. 

them Oibersify their purchases among 
Many af these fl&et operators have the mainte- 

nance done in their own shops and s~,~must keep up with the parts needs 
'of quite:'a'variet.y'of makes and' models. But their ewerience also is 
limited', in that'pregaretion,for the unex9ecteh need not be made on any- 
thing like'the scale encountered'by. an army operpting'all over the globe, 

The natural reaction of military men to the welter of parts numbers 
in whkch'they-were compelled to flounder has been a great desire for,a 
.stand2rdized set of military vehicles with a high de~gree.of.interchange 
ability of parts.and components. A minimum demand ks been for a master 
numbering system by which identical parts numbered different,ly,for different 
makes could be quickly usEd tiherever applicable. 

'. 
There is a grea t deal of merit to this, even though it' is a. certainty 

t‘het in an emergency all productive facilities will again be called u>on. 
:..~GTQ!%e is no conceivable justification, over the long run, for having in 

..kuznd a piece t'hat would fit any one of three different. trucks. and not 
,betng.able to use it because it is numbered only for one.' Some industry- 
ordnance work is under way on this problem and it is my hope/that a good 
result will come out'bf:it. ',( + . . : 

?Jut the problem is deeper and broader. ,I have emphasized tQat 
industry's own experience sods not give us the means to solve it,. yet,. 

.,l,t,hat same experience studied from the'stan&oint 'of 'the operating l&ilpsophy 
and methods by which similar problems have been att$ked, may yield's good 
deal to solution by military organizations of their problems. : 

. .Chrysler Ccrpora5ion date's. only from lsji5. 
; 1.5: 

Since that time 'it- h?S 
produced a total of 11 million vehicles. Of these, according id the 
latest available registration fi,g.rres, more thsn 6 million ere.in;operation 
today in Lhe United' States, A very considerable number &e ove,r:i!Liy.ears 

'. bold; We endeavor to 'S'&e.".that, to the' maximum possible, r'epair "part-~‘ are 
available for a few more than 800 separate models. These contejna total 
of 1,600 variations'whibh'~tiffect~parts. 

.. 4' ,, ) :.' :I,1 
'. '. : 'Ii * 

,". ,I'n addition to the Chrysler2mad.e cars and trucks in this' country;.. 
there are perhaps a million more abroad, These have their s,oecial ".: 
differences+: such as right-hand drives and other adaptations to local V. 
practice and laws. 

. . . . _,. ,.: _., ;. ..I , . 
" CasuaL,.dbsecvafion will show.the evoiutionand change of these Pro- 

duct5 over..the yaers. The public 2s broadly,conscious of~moZe1 change;' 
but it-aoes:.ne% see tl?e.engineering progress that never stoi?s* me are' 
i.riCorporating c.hanges f-?at involve. better performance, longer life, 0s' 

!! .econo,my..e&ther in manufacture or operation, in a continuous stream. Fhs 
breaking point .for each is record.ed:eTfecttve a given serial n-imber '. 
whether the model is changed or sot. ,Iadividual'.c~inges:.made aver't%&' 

,' .:. I. _;: '. ;.I- 9,' ; 
, _'. 

‘- 
I_, ‘. ! 

5 
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Years run into, the mill~&x$; and the'nurnber of separate parts resulting 
from these is in the humdrods of thousands. 

Services nust catch up to these changes, and it nrust catch UP all 
along a front made up of some 10,000 dealer establisbents, While pre 

'. ; paring for the new', this field organizationmust remain mobilized for 
the old. 

~ '. ,' 
It would be the easiest thing in the world to get ourselves barri- 

cade&.behind walls of obsolete and.obsolescent parts, piled u? in dead 
stor'&& an& relatively useless to owne,rs of,our cars. .: 

‘-It would also be quite easy. to.standardize, in the se&e that to 
keep down part rnxnbers, clhanges would be forbidden except for grudgingly 
allowed extreme necessities,' 

%ithr' hapiens, because we work at all times under the inost vigorous 
dis.c@l.ine, itipbsed by competition and by the demand on the part of the 
owners "of our business that we show a return on their investment. 5t is 
our' ain to‘make each section of the business earn its share, and that 

-go&o fo'r the parts business as well, To earn its shqe it must be effec- 
tive and econc&ical, / 

We have found that it cannot be i?m as a sideline; In the pinches 
a sideline is pushed aside to favor the principal objective on which men 

:and?:~bi.ganizations,are working. " .,p;;.. 

:So It was a foregone conclusion with us that the several problems of 
maintenance should be put in thi hands of orgenizetions within the com'J?any 
that would have no other responsibility; ,., . .i : 

.we :&&& found that ,the grobletis break down,int.o three broad groupingsl 
proc&etient'and distribution; field service; pu- m-t9 application engineering; 4. . 

'The' first of 'these is the most voluminous .job and involves by far the 
largest' Gganization, Our parts division draws upon allthe car and 
truck production plants, addit'ional plants of our own which manufacture 
replacement itgas for models no longer on.our assenbly lines, and the 
several hundred suppliers froi‘whom we buy con?onents,for our vehicles. 

As I'desc~~bea'its organi,zAtion and plan of operation, I am sure 
YOU wiL1 note the essential dissimilarity between the civilian and the 
military problems, We know w?lere our vehicle population resides, and 

-' "hoyever many individuals may.suddenly move elsewhere, mass migrations 
of civilian csrs and trucks across a continent or an ocean just don't 

,,hap$en,'.So we can work,, all-the wayup to .3na including our'nfront lines* 
.;:wieh.a structuro.of,.permanent .storages. ?l?he.military:purpo6e being 

" 'mo'ljil&ty, iis supply system must be on a mobile bas%Sifi which much. or" 

our,.detail operation has no application, 

,. .6 



_. --- $ \; ‘2 
i I ) j,;[ i:~.-:% _ 
c]i ;ct :a d 1;) ij b h I’?;:., \’ ‘1 b; jc 3 

;I?; 
. :, “, . ..- : 

L. ,L :..: 
.I. 

Our parts division operates a warehd;;isFng'and '~i.stributioli,.~,~~~~em 
. " ' consisting of a base storsige plant at Narysville, Mic:$gan, ri'hd re&onal 

" plant s and depots.to serve outlying zones of the country-. In: 21’1, these 
,Plants are shipping an average of about 50,000 line items a day. .:- .I. Their 
.+Perations are interconnected by teletne system, and cgntral'running 
inventory controls are maintained to reveal at all times the,stock position 
on more thpn 131,000 active: service parts. ?he records on each.part 
nUnber Show in de-tail'the trend of demand for each one, so that future ' 
suPPlY maY be'p1anne.d on a thoroughly realistic basis. A detailed tecch- 
nical record of each part is kep.t permanently, and the tooling for its 
production is kept subject to, control of the orghnization responsible for 
part& s&ply. :. . . .* . 

_. (" 
',. The foregoing is the readily controllable part'of the business. It 

is.:all under direct jurisdiction of the parts management. To be eff&ct.fve 
' ' .for the six million vehicles that will use them, the parts have t:o 'l.e&e 

,.o&r..own organization and c'ome into the &nds of our 10,000 dealer servioe 
. . ' OJJtletS .tihlCh a&e all*.independent businesses, and 'an addi.tional number 

9.f i s&?+ice garages. The parts move in some cases directly fro,m the parts 
organiiat%on, in others through 'establishments gerforming a whdesale 
function for a local area. : '. 

. 
At all these points, it is essential to keep the su@y in balande, '_ 

with needs, and to have the method of storage lend its,elf to immediate 
use and a ready analysis of the adequacg of stock. l'ne pieces must remain 
in good condition, and it is obviously to our interest as well,es,,tGt,of 
vehicle owners that the stock be efficiently man?_&d, ., L . _. .;. i .: . I_ 

l 

So despite the fac.t that th.e car manufacturing divisions maintain :" 
the line contact with the dekler organizations handling t-heir $?dd-Xts, 
our parts division, he.ving to care,for the vehicle owner's repair req?ire- 
ments,,maintains a sesarate fieia force of its own which .%as the sale ;I :: 
responsibility of keeping track .o,f the parts situation among these same ._ , ..- 8, 
dealers and in the,,field orge,niqaltiop behind them. This force advises 
dealers on effective merchandising methods, instnilation-of inventory Con- 

' i. 

trols and'balanced ordering, and generally exercise& a'continuous educe 
tional & well as a surveying function, : ' . . .? I. : .! 

. . 
. . ',": ,' 

The parts procurement _uroblem at parts division'.head&tiarters b'egins ~. 
with the introduction of a new or changed item. and ends onlY,when' carsj',,,: 
using that item have disap2eare.i from actual-use, Vi th , each engineering 
change or new model,' the part's fiivis,i.on muot, .jlan the field SUZ?PlY Con-- 
currently 'with the production li<e G'hanges, so that new model end the '. ,i_ . 
tyl?es of parts required for its maintenance r'&ch the field at the Same 

time. I ,... :, )..,' I. ~_ : ,, I,. : .'f, , 

It*has:.to orde,r':quantit$&& .mainly-'on the basis of past experience 
with similar'.'item& and ,tii$d i;egai$ 'to the prospective volume in which 
the new model is t: be marketed. 

7 
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. AS a given .qar :m.o.del..;n~~ars ,the end,.of, its,production run, the parts 
division 'must .c&re.fuYly rsvi&.,:and plan methods for obtaining,:futme 
s-$i~lie.s ,. whether by 'set&&g a run big enough to cover all~,time- require- 

.‘ ments 'or'by pr&iding a production source separate from the @anQs,-an,$ 
~'me%hines'~dev.otad to current' mode.1 output. . . ..: !- ,... 1. ,: I' 

. . ii. ',. . '. : ,. 
This is a spec$alized business requiring ewert analysis and ceol- 

headed judgment,' &d,.personnel. ~fhose exgcrience and training makes fbem 
intimately famiiias with its poss,iJd,lities, 
. . 

The second ,s&arate organizition concerned with ~rzinGk.r?oe is .t-e 
Field Service Division, As 2 nei car or truck design is Freated, thjs 
group determines how various service operations are to be performed most 
efficiently; abtains snecially designed tools for doing these i.f~necessarY, 
and then scho0i.s 'the service. organizations of our dealers in whet to.$ook 
for aa ihim It& &XI-&’ it .': No,C alLservice outlets are equipped to banJile 
all types of:,re&.ir. opkr,ati,ons. hany smaller ones 'handle the simple, @era- 
tions only and,'~efer ‘com?lex jobs elsewhere., The Pikld Service Division 
matches itsf~aining of these different flechelons* to their resources and 
tb the work they .a?e expected to perform, 

', 
New things show up over a car's life and the division is constantly 

.engaged in securing.diagnosis, and cure, to fit the circastances. Again 
tie.find that making this subject 'the single responsibility of a specialized 

. .&t&f organizakion yields that close attention and:zeal which is .required 
; for full efficiency.' 

If we stoppea there, we would still $e a.ic& way from a satisfactory 
degree of efficlencg in our parts svpply sys%en,,and al.l.of, the thousands : 
of stock.points, in trying to be prepared for the possible cellS.on be- 

'.ha.If of 890 different,,mo&Js would sti1.l. be burdened with huge. stores of 
'pieces. for which there'might.be need just once in a blue moon. ., 

What we do is to maintain; 
, ~ 

, 'Xnginkering, 
in an organization kn&n as Service 

an actiLe stuiiy and~sponsorbhip of interchangeability. This 
"'..:. .i-$ a part of our.Gener.$. &&'neo,ring Division, but its function too is 

'distinct; and specialized. *,; , .' 

_' Our objective ia,to secure interchangeability ,of part,s,,,(and,$art 
$+semblies: Hthout standardiz&tipp. Service Xngineering cen:nev.er Set 

a,s+de an <'&or&?ent . 1% has no veto 3oVer ogor new de.signs.;,Et the' .- 
..mo-st, it ,c.an.oa,$i for 'consideration of alternpte.methods for obtaining a 

desired ~mproae,ment without loss of interchange&biYl.ity. 1 
'. ,, 

Its greatest opportunity~for servic'o is to consolidate gr0Up.S Of 
SirniLar parts, to obtain a broe-d range of sp:2lication over past models* 
.The result of.its o2eration.s has been great sim2lif$cation .of stock, re- 
duction, of inventory, and'i'm2rovemen.t. of parts ,availability.: : :,I, ., ::.: 

. '. .) : 

‘. 
. . 
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Many of the parts numbers that can be Consolidated involve relatively 
simple matters: 22 steering c01umn~ jacket tube will sey,ve many models if 
it is supplied maximum length, 
r'igkit point for each model. 

with instructioas for ctitting off at the*, 
The same could be dpne with many ex'mtist 

pipes. The extra operation at time of service is not an impbrfant matter, 

A new Clutch'housing may be put' in production with different location 
of ta$)ped holes for the studs fastening' to the tmnsmission case. Xy 
adding an extra hole in manufacture of the part for service, it f&d& bB 
made to fit a series of the old models, as well as the newI . ,_ 

.I . : 
A considerable run of consolidations occu.r.&en a part,such:as a 

shock'tibsorbex is replaced by a better mechanism, or a -ctalu& isreplaced 
by one made of better steel, So long as the fit remains unchanged, th? 
ne+.item supersedes the previous numbers. . 

Other parts, such as a newsteering arm might be, will adapt to 
Some older models if supplied with a bushing. In that case all of the 

a new arms made for service are supplied with a bushing. In that case all 
of the new arms made for service are sup:olied. with a' bushing, with instlr(Pc-r 
tions to remove it for application to the newer models, .: 

;: 
* . At one time we had over 200 separate starter and ground cabled. Par 

production runs. that involve hundreds of thousands of an item, the-cost 
factor dictates that such a ceble be of the exact length required. Such 
economy is completely lost in service, where ,inetead substitution of 
12 lengths usable over the 203 applications Troves an infini'tely greater 
saving.. ,,. 

. 
This does create a num3er of service parts different from those used 

7 in original production where an extra inch of metrl; or the.operation of 
boring addftlonsl. unnecessary holes would constitute waste, building up 
the cost of the final product, 

1 , 
But the clzmulntive sffect.of such a p.olic$ is shown kg ,exami~~~t%on 

of the numbers of ~ar,t.s that need no longer be stocked. Of the many 
hundreds of categories that -have been consolidated., selection of a ran- 
dom 20 will show that 5.,000 items originally made are paw being r,eIJl.a$ 
with a stock of only 2,200 items. Another dozeti'groups of Parts shows 
1,584 items taking the;pface of an original. 3,531. Th~:?ggreg;a~e;.effect, 
over all the types of parts that must be handled, lifts, a. tremendouq bury 
den from the business without any reduction in satisfa&ti&. given to, tfie. 
operator of the vehicle. ., 

. l$ost‘ jrnportant of., ail, this $Zogram does not lay a restraining &.nd 
on the- engineers whb a&. Geeking. to produce an improved vshicie, nor does 
it prevent a manufacturing change which.will stew up mechtzllical efficiency* 
The process of evolution ii undisturbed by any vested interest in what has 
gone before. . . . - ,7 '. 

; 
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I have descri3ed this maintenance structure iind the. method,& its 
operation in somo;detail becktie J.,believe a.m%jorpurpbse.of this'school 

'to be impartihg.~Pamili,~rity'~~t'n in&.&try and industrial mkthod. ~lJr&G 
facturing is not:just making. ikings; it inevitably &a&es k<gh it a,i.bOSt 
oi‘ attendant functions*wwhich must, be‘organized and'exeduted'&th tlze same 
degree af .precision.thLt 

*'.ll Ij'iAdudt.' 
ides into machining peices of metel.~,or:any other _ ..I 1 .I ,‘,‘; i .'...: / _‘. ,.. . . _'_ 

. .,. 
::-. _ . ,;-:.:j 

th&$e 
A fGAA undexktanding'af ihd~strial~operation~rc~uir~~'.s**~ gras$ 'df 

siboidiaxy activities; and in faot I believe they highlight the 
'esseh~ia~'pri,ni~le.~of ~ind&&in~~~trial tiaproach, which is the sub- 
division of problems into actiyitiesyhich are neither too i,ayge not too 
Complex for arie,rn~n.to'~ai~Bct,welL', and the p&dement, pf,responsibility 
with the a-tithority t~~~r?y: t&&q& on. t&t 0~0 f&ction all"'the way don 
tlie line. ._ 

.:.: ',, _ 
: 

TMs subdivision implies s,orneth?ng more, -&Sever,: +nJ'*that is studied 
,care in selqctidri and 'development of men w:nd are to bear the specialized 
respons~i~i$Sti&; From the 'stage of getting a function crganized, on 
throughout.%ts oheration, a system lof delegated responsibility would break 

.dpW if persons who did not have a.deep-seated %io&-kowff of the subject ..< -;a 
were'to be put in key positions in fk-e line of command. . . ,, 

., ! . *,_. .':I . 
b. Ke in fndustry do not conside- p YpJf. a.. lifQt'j.me' .of ~ractics.1 schooling 

ih .iL speciala ty too, long,. ana we e omt the s trength 0,f an 0rganizAtion" n'ot 
in-its charted struct?rre3 but in the.intelligence an+ knowledge of.its 
managerial-$ersonnel; ,. , 

. " e 
These human resources always will be the key ,to successful opoka!tion,, 

far outweighing the mea'nanicai facilities one,mag have at one's commafi-.. 
,,, ,,:':' .',": '. ..: . ,. ,., '. 

"; .. Iri .fsb 'far. as $At '1 have, said her6 today has.a bearing on'sOlUti(h 
Of t&2 military m&ntenanee ?roblcm, I must p6int out again t'nat I Tfould 
expect any effort by exg military organization to lift our system-and 
apply it blue-print wise to k.ts 'own 'activity, to, wind up in a considerable 
mess. The physical rF,quirements are:t.oo essentirlly differenti 

: ', . 
I would be ,the last.& yredict.j&t h 

I,,. ..' :'. 
OVA much wou,lc%, come of a milii., 

,tary~study, com&xable Jo:.tk4. of our Ser~ide.,~ngins~ring, of‘the many . . ' 
separate make,s of.t'ransp~ort:~qu~-,ment it may &ve ,Jtozgervice. .3ut it 
shotid be made, and t&relis,not wi.thin private industry any'meChaniSm 
or o-rg&nization for bringing about, witti full iespect,f or'q.wdi-ty 6% 
perf omance, a simplified universal servicing pr0gra9, Nor will there 
be any such so long as we keep in inilustry.the.ci;mp~ti.tive-SYstem~to' 
which our civili,qqtion,. and our armed.forces them.s&ves, owe somuch* .,, .-: .~ I .'. .: _' I. 

n. ,,, 1 
,'I't seems'per?kctly c$eur to me' t'hzt Jhere. exi6ts a cb~llen&ng "1': . _, 

op~"&tunity in this fiel?I, .' .' . I " 
(. 

[;?A !& 8 g Irt; i! $J J < !,! 
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I firmly believe that an organization which places on the job 
qualified individulas; with facilities for accurate~analgsi.s.~a~f the 
problem, and-with authority to brin, p about sim~lifications.limitsd to :: 
service and without control over the evolution of future mechanical _- 
design, should advance by great strides the art of getting the-most 
out of the enormous stream of mechanical equipment which American indus-. 
try can pbur out for the defense of the. country if; and when, ever again, 
we are threatened. ,, 

: .'So, ..A.. let me conclude-this'by making.a specific recommendat,ipn: .A 
,. ..' 

!Fhere should be created in the Armed Forces distinct orginizatioh 
7; _: 

to specialize wholly in maintenance of mechanical and motorized equip-- 
ment. These should be directed by persons qualified by experience and 
perspective in this phase of the work as distinct from design, procure- 
ment and operation. 

~Under~ such conditions, I am sure that peacetime maintenance will 
be&me a laboratory and,proving ground, out of which effective wartime 
operating methods and. t’raining,. techniques will be evolved, 

DISCUSSIONS 
:+. ,. _<. 

; .i y 
‘A Sm!I!t I 

I Would like to ask if there .is a place in factories for armed 
services personnel to learn the details of equipment, particularly,during 
a’war emergency,.and if that is~.an effective.way of training7 

* 
MR. K"J,LR: 

Details of what kind of equipment'l .' . 

A STUD&T; 
,. . . . . ,e ., ,_ I.- ,. :_ 

. . . -. . . 
To learn how a tank or truck is constructed, and'then go 'otit in the 

field and handle maintenance problems. I _' . .c. ._.. ., 

MR.j!lEuaR: : / " “ . :;: . . . . . 
.': : I 

Yes, we did just that. ..We persuaded Ordnance at one'time to 6en.d. 
the men who were being prepared for tank maintenance to Detr,$t. The 
program we outlined tr Ordnance atthat timGp.and.which tpe&:,:thaug6? was 
a g9od idea, was t'mt they had a. lot .OI men who h&d~:spe&i@" +%.iiziqg in 
tearing down transmissions and, some.men.who,knew howlthe guns shoul-a.:pe; 
mounted, but,the thing which makes a vehicle wo%&,Ss tying,$cgFther these 
different. ski1l.s. Yqu might have en engine overhauled in'beautiful :sbal?e, 
yor might have the transmission in beautiful shape, you.might have a fine 
drive, but if you fall down on the interconnecting of these components 
you can get into a lot of trouble with the performance of the t-ark* . . . il 

:  

.  

. : . ;  

.  

.  

., ._ 
.I .i- ; 
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They sent to school right at %he Tank Arsen21 men who had graduated 
from the detail schools all down the line. These men were formed into 
grouPs of four or ,five and were furnished all the parts for a tank+ 
proceeded to Put. t.he, tank' together ‘and 

They 
give it the" same inspection t'nat 

the neh;'+anks w& were 'ouilding tl&$ Fo 'go' through, and then the teiks'w&e .L 
shipped to the combat fheakers. 'fk felt tha': this school work.ed out '".'.;""-<l- 
very Well in developing the art .'of '~aintetiaiice; I ,', ; . . . : ,: ', '. , . I : \ 

j, .., 
The idea that.;I was' specifically covering in my-lecture.t'his morning 

is the art,af having all'the necessary'phrts available e~&3. of,&ing &i 
engineering service that will stu&g your problems in the Armi or in,thk ,". 
Navy; then you do your own.engineering,on where your parts can be corn-' "“ 
bined and correlated, and thus &ut.down the amount of sergice parts that 
YOU would have ,-to car;rv,-; ij ;:,,,.,~ : 

,: 

'. "*,-zr ! ..+:A ." 
'I think .that. the- Pr~~le~~,.of'~~~tting 

.." .j . . ,,,.,, 
men intb:.the plants to'g& " 

serv2c.e ',eQerience..will n&er',be'a' very effective,jmews of build&&?3 :.I _i : 
thoroughiy trained service organization.' You don't have %he volume 02 .' ".I 
stuff to work on tlhat you have in the Army. 
accident&and the kind of,things 

YOU don't @am the kind of" : 

in the Army. 
that hapPen around a plant that'you do' 

'It is all righ.t,ko get baslb, 
what makes an engine function; 

fundamental knowledge on. 
but the art of,' tearing do-v and put&g 

them together comes only by exPerience, 
of the Army in looking after its 

&3Aa it: is t.he peacctime,,ad^~iyit:~e'~ 
ow.nvehicles and studying that'pro'biem _a 

which should be used as a school tddev&op your leadership. If you 
develop good leadership and well trained men, you will bring the rest 
around quite rapidly when an emergency arrives provided you don~t..div~rt 
yoy good'mch %o sdme+otheract&vity, i' ,, .w* 

I' ., 
.~ 

A S!J!~JDI$J$'T: :- 
: ,' ,;- 

1' . .": ', ,, ' 
L 

. ,. 
:, .: 

Does your parts organization wait until they recieve an order 
; 

from the dealers OP do they forward parts to the dealers prfoc.to I . ' 
receiving an order? r. ,, ., . ; *, '.',' ~ 
MR. KELLzR: 

so’, 3e never? send anything withqut an order. 
::: ,. 

We like to get OUT 
money, you see, We find it easy to &t: the &ier. .It is< sometimes 
easier to get an order tha it is *t'o ?;e't'parts- together, but we normally 
do stock for our own account. We fi,gore about 20 Percent of‘oar 'car 
popyation,will be on the E)r.cific Coast, and when we lay out:the parts , 
requlremepts'faf"a"mod~l we.,send 2Q.percent to the Pacific Coast and' ' i- ) r . 
,yLt?,~+.,i~,&g~ there. I.n that way they'&& ciose'to‘where t&y will be 
used,an8.,we;can sh$&f?om there, I. 
fou+: k,i.~ffBkent zone warehouse.s., 

.,jh"~~irst' shipfrom the:.factory to the 
.T$e$r stocks are divide&up 'in Pr.ePor~ 

~ t,ion‘to the 'population.of: cars in,~the different territories,, 

:" 
‘..,::y' . . .',,' 

. . ',I, ; A +jjJT: 
.i ',. ,_ 

:. ;y: ',.-"T ~ :' 
.:/ ._ 1' . .' .,..1 '. '( 1.1 r. ,, ; :a. .I 

,.?i~: jvi~ Qi%nk', we n-&&t. xyecgiy&.o$$osPtion fron,some in$usfG.j~s'if ' 
we trjr 'to 'get 8tandarQ~aumbers~ ip '.. .&&&ard~Parts, G ,: 

an&, i,aterch;?r~~~~~~.l~ty? ,," -. _. t 
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I . . . 
@, KELLER:. " 

._ 
' ., .‘:,: ; ' ' 1 . .;:; ' 

.. ." 
. : : 

Yes,- YOU 'will receive .a ,&eat deal .o,f, ogposi:tion o,n, @at.“, That is 
. the thing I tried to point :out;. .I ‘don’t believe you will ‘ever get inter- 

)?@%geability that will last very .long... I have .seen a,, lot df programs 
” fojr ,interbhangeability go/by the board with waves of something new coming 

along, +ore efficient; doing .a .better job. Vkt,are you going to do? 
Ary:;Yfu going to’hold down a progressive engineer because you can’t move 
tpe Winle mass of, people along? I think you run a 6istinc.t risk Of 
throttling development of the,things you need in the Army if yau try to 
standardize all!the different. corporations on using certain definite 
parts which Ordnance wants to put into’ a vehicle; even though that.Part 

“might be t!oe best func$iophng one. . t . :. 

~ -very often there”are a number of things besides size, that&ntrol 
these factors, Take -t‘ne gyro-compass., you couldn’ t ‘hope to..% tan-dardize 
the- ball bearing in a gyro-compass, even though the ~dimensi”ons seemed to 
be quite simil.ar, and. you wouldnf t use’ ,a. gyro-compass ball. bearing in a 
tank even though it could be installed a& far..%? cfearancd’was concerned. .., -J- . I t:~i~‘hsir&. :to put on drawin.gs. You woulJnl t want to put a gyro-com;ass 

” ba~l,%ea.r&g into a truck even. though it ‘had, the same dimenpi&xe. That 
id Why ,]C.t:ried to point out the desirability of b&ing poo@e in the 
A&ny’.to ,.study where inter&&ge&ili ty can be ‘effected., .We in industry 
do that .fU.nCtion of ,standardization aftor’;these ‘things go itito~production. 
'It'i~ remarka$le th,- number of t$,ings”that can be standardized,. I,.: 
. ‘.i 1 

B~,~L~I&)B~ ., . ,YJ ._,:i . : I_ ;, : 
.: . ., .’ ., .- ; ‘. .., ‘. ‘, ‘. 'hprqsparing for zobil.izatipn,, it i3~+~Oogd.20a th2t .YOU 'L&+0 

have many additio,nal~nacbine tools and, other produc’ti?e equipment, to 
meet the problem. It is also recognised thee you. wouldn! t .requi,re all 
‘of: those:,.for your- peace-time operationa,. Does Chrysler CoriJoration have 
.&-I$ recommendation with respect to whet should be dohe with “those sur- 
plus- items , .as: .to whether they, .should he st:ored, and, if- ‘stor.ed~~.dO You 
have’any recommendat&‘ons asp to ‘ho4 ,+ ‘shoi+d retain the% in reserve? 

. . ,. ‘., 
MR. IcELmR: ; _, ,, 
.’ ‘. : . . 

You are talking about ‘mechine tools ‘nowi! 2 : . , I . 
A. VISITOR.: 

., 
‘_ . i,,’ . 

:,., i. , :,. 
.’ Machine tools and other .pro#.uctive .~equi&gn,t, necesi’a& 

I a 
to meet 

yourparts requirements and end items? 
. 

MR. KELLER: 

,:‘. 
. 

?> . . . 
- .lf&,’ ‘o’f dourse’, by and large, the big pzoblem has qlways been 

.m&h,fqe ‘toqls. I wotild like to .bro&en that to include iteam hammers, 
l.qk?ttW‘, and’ that s’art of thing,, -YOU can’t very 1 well m,ain tairi a heat 
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treating furnace, 
. 

You know they go to the devil right 'away in 'use. Of 
c0ur.s.e , they go to the devil just as fast if you $onrt use them, but 

. . ‘ ., efficient manufacturing means t:hat you have g0.t fo'get .fhe right tool-- 

,: 
within certain limitations&-Used on the operation whicki you want to per- 
,iform. You can't afford to use a 25,000-Pound steam hammer on a 5,000- 

-, pound steam-hammer Job.. 
I..' 

No ind-~stry could maintain itself with cquip- 
'ment.that did not fit its operations. Machine tools'as a whole, standing 

.,. idLe;: withoUt being carefully taken care of, deteriofnte very fast. 
f 

:', 1 have always felt that -the thing to do is to make it possible to' 
get Out of circulation, if you please, the 25, 30, and 40-year-old tools 
that we have in this country, and to get these new ones put into operation, 

1 think very often you lock at the 3ig Plants of the country, stzch 

., 
as General Electric, General IPotors, Chrysler, and Westinghouse, and you 

. are Prone to think of them I I as having all the big machine tools, There 
.., ,. * . are a great many machine tools in m-Uch smaller places. A lot of heavy 

machine tools are used in railroad.maintenance and r&air, Some of them 
.-* 

‘: 

:’ 

are older t'han JG~ and'ought to be thrown oUt. (I 

I think wherever a modern tool is fn the n.atio,nal~prodUction stream 
the easier~tht! job will be for the Government to get modern stuff made; 
regardless of where the machdneis; T'nerefore, I WC&~ like to see all 
this fine wartime equipment not.shiyped oUt.of txs country or given 
away by Send lease, bUt in some w-?;- gotten into the hands of people that 
will Put it into Productive use, whether or not it will; fit exactly. 1 
know that is a difficult thing to 6.0. Handling Government property is a 
hell of a job because .~OU always have politics, yon.k~ve people lying to 
Ybu, and all kinds of.other'schemes. T'ne fellow th2t handles it, if 
Xomething slips, gets MS head cizt off. I think the problem is a hUmm 
one rather thzn one of machines, or a physical one. 

t I tried to buy some of these machines. We had a,devil of a time. 
We finally got tsem. I thick they charged-as too much for them, because 
the ones I wanted the Treasury won't let me write off. We have to carry 
them on the books and depreciate them e.t seven percent a year+, 

If we C0Ul.d only get rid of the ty-?e of thi,n!<j.ng'that a mechanic 
had toward his job, there would be a lot of things that Government coUld 
do in GOOperatiOn With indUstry that woULd keep machine tool: e'qqipnent 
right UP to the,handle and keep the machine tool Producing companies 
Producing: I would like to ttiow out a lot of mac'hines..if"i could write 
them off, but you can't carry l&e-old and the new and m&e money on both 
of them, 

. 
A smm'p: 

. : li., _ 
f would like to pose a further hypothetic& question. 'Should one 

of your zone dePots be destroyed, do you have &i estimate of how long it 
would take for the depot to reach 50 percent of its Present efficiency? 

14 
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MR. KELLER: 

It wouldn't bother us at all if the depot were destroyed 80 far as 
giving ,immediate. service. j&et we would feel would be the loss, of that ,~ 
p.er~ntage.3,f..stock. 'As cars get cjlcleti~the real, problem is to.secure 
parts. If we have r&ietor's in'prdductilon coming down ,the.line' with 
eqert tools and well-trained, very highly specialized.workmen, we ioll 
them out fast; when that line is once discontinued and. isn't there, an4 
those people eren't available for producing radiators, your.Cost'of.pro- 
Ebernent .wil.l mm as high as lO,or,l5 times as much to get that radiator. 
It could cost five times what we were selling it:foii to @*aradiator. 
For that reason we practice what we call ffall-time"rkquirementsR,.where 
the tooling facilities and the cost of setting up make it desirableto 
do that. In other words, we buy enough to last us as long as we will 
'Mve‘any:cars.runnfng, to the best of our guessing andknowledge, and 
then’~e’plus that .a little bit. We ..have, mountains, of that' stuff in OUT 
stoi-ehou3ses:. We have done quite. well on that. In the long. run it'>ays 
to make a little morq.et-Lff ~when ..you.hqe .the facilities operating in- 
stead of making items when it is vciry difficult to get them made. 

*I. II. If one of our plants burred down, we would lose that:pezcentage of . . t. , 
,. ,,..fPe stock, that was there, That would give us 2~ real 'problem &Setting 

':"up, marqfacturing when. the tj.me.came,to make it. 'In the meantime we re- 
distribute the surplus~ .: .; . . ; 

: 
,._. ,, 

, . . ,. .1 , .; ', '.a' 
GJ$m&& pJ~c&-&y; .':.. ,( :, : '.. , : *: 

, ;; : ",, .-,: ,<.> ') ,.;., 
Could you tell us winat perikntage of the normal~c&??.you go alI1 the 

way on in making parts.2 Is it 5 percent, 50 percent, 25 percent? 
:. ,., " 

,hQ~&m,:' . . 1, ,. ( _ )S 
'I ;.':, I: A .:. .' _ 

There i'sn't .any standard on that. Take ~fendefs. We'don't hoge.to 
carry more than's six-months stock‘ of fenders,‘ They. take u? too .much 
room. It 16 much better for us to keep only a.six-months supply.. We 
&ape a separate plant; that does notMng but-make service fem3er.s. We 
have. a great big die, storage* On‘.the pther ha&; steering spindles don't 
take tip very much room+ We make.l50,000 of them; " ,~ 

Gl!2QlRAL McKTIGXY: . . 
'... 

There~i.s no rule, and no percentage?' 
1 

M9. mm: ~' ' ; 

. X0 rule. ' . 
. . '. . ,' . 

' A STUD&:'.' _ : i .., 1 '. P. . ; '. 
Is statisticai informaticn or Ire state registers‘available to You 

to determine how tiang old models and so-forth.are ,in Gxiste,nce? 



. . . .. ,. 

. m. KELrn: ~ 

Yes, we have 8,&t, and of course we have the shipping record‘at 
the time we produced them. Inasmuch as we are only servicing our own 
prpduct ) we know pretty well what we have, 

. . 
,.'.A STUDB5JT: . . . 

9 . 
Does the service policy of other automobile compapies pre?~tY much 

'follow that of Chrysler? " 

Ma. I.mLJ?at ! 

% @o$t.knoti: I haven't worke&.for another company since 19260-i:; 
"i!l+t is‘21 ?ye&s. .Some of the things I brought to Chrysler I picked 

tip;in the 16 years I worked with Generel Motors. 9ow far they have i 
hi-ifted away from what I learned, I don't know, 

A STUDEZJT: 

$ would like to ask what jrou would ao'ELbbut an item ma@ by another 
manufacturer when you run out of that item. Say- the-$tem is a Chrysler 
carburetor. Secondly, I would like to know w:hat you do about disPosi% 
of those items, say, for a 1928 model? Whether, if ypu hav?.a large 
stock of carburetors, YOU would ultimately declare them surplus and sell 
them qr eonti'nue.to hang on to them? I - '. :. 

m. y&mRr a, * 

. 
I will tell you how we Handle that, We try to get at this problem. 

of carburators -for a 1930 model before,we sell t‘ne last.oQe we have on 
hand,. Tow there is another peculiar.thing that happens.In the automobile 
business and that is &ai is known as cannibalFzation. When a;cay gets 
ol&, ihings like carburetors don't wear.out.. They.don't involye .a;serviCe 
problem.' .On the other hand, ball bearings do,.bec~use a Sal&.bearlng 
gets a 16-t of use. You d&t take a ball bearing out of fi. car after 15 
yer;rs'use and put it l'n anotber car, but with carburetors you Can, 

.,.I,- I 

We find we can very often make a small adapter a& ~ai.pt'So~eT;~i-n 

car3uretor that is in productior$.and. put it in some. older model,.‘ 
carburetor from the olaer model is put in surplus stock. We contir;ilally 
build a reserve dollF*r-wise to tEke care of t&t. Then when we f&d. t)lat 
we have too much on hand, that the demand hasnlt been as great as we 
expected, we take t&t item out of active storage, box it, pat it into 
dead storage, and write it off. We don't throw it away just then ana there. 
but put it ir, a sort of bonded warehouse, deeA storage. If fhere are'ao 
calls for it for three or four years, we scrap its If t&ere,,are calls, ,I ,* -. 
we piace it back in.stock a.$ ch&rge it in!o,,the pa?t~*bI'ganlza~lon., We 
have to do that to makk 'the bookkeeping hdriest; 



We are in manpower studies now. Could you give us a brief summary 
of your relationship with labort 

Our relationship with labor is that it is continually going on. 
It is a good bit like the relationship with your wife and family. 

Could you make a statement about the productivity of the present 
labor force compared to the period before the war? 

2hat is a Complex thing. I know there are a lot of people Who 
think that can be arrived at by reading a table of some kind, but YOU want 
to remember this, that Froductivity is tied up intimately with the ex!eri- 
ence and ability of people. In our post-war organization we didn't get 
over 20 percent of the people with skill back into the production line. 
A great many of them went into the armed services; men who were working 
on machines were stepped up by some process into tool makers; some Went 
into business; some died; women have filled in: women have gone out; and 
8Q'percent of our working force after the war is made up of people who 
have no everience on the job in automobile plants, 

Any statement on productivity must give some realistic thought to 
the fact that you have to train those people today. I would like to 
say that our productivity has been improving right along as people be- 
come more familiar with their jobs, have been more constantly on them, 
and have learned to do them better. We had that same problem during the 
war. 

GEJ!$W MCKDTLEY: 

Thank you very much, We earnestly appreciate your coming to the 
College and giving so generously of your time. 

(5 March 1947--35O)B 
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