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.+ AUTOMOTIVE PRODUCTICN CYCLE
"'  ;" 3“ o 10 robruary 1948 R -

COLONMAL CRaNE: Goentlemern, in wartime industry is faced with the
problam of producing for the Jrmud Forces nsw groducts which have no
counterpart in normal commerclal productions In normal bimes, the
industry which ffces most froquently the problem of Dbreparing for the
producticn of new products is the sutomotivé indus try, with its periedie
changs of modcls, Consideration of the automotive production cycla,
therefore, should reveel some of the probloms and delays which industry,
gonerally, will experisnoc in time of war,

Cur sp\akcr this morning is well qunrlificd to discuss this subjecta
RBeing a graduate mechonical ;npin;ur,‘with considerabla procduction
sxpericnec, he is well verszd fn the tcchmical aspects of this nroblem,
As Detroit BEditor of "lutomotive Industries", he has becn in closg cone
tact Wwith the industry and has interpreted t echnical developments in
terme which readers of this public&tion can yeadily understcnd.

f“ﬁake oront ploasure in OFJSCPﬁln? to vou this morning 3, Joseph

escheling -

M. GESCHELIN: Thonk voiy Goloncl Cr MNe Guntd\mbn, it s n ..
gront’ nloasura for me to bo hirce I hope I can conbribute OOﬂ;thng to
your background; 2t lsast I sholl try, Some of the things I con tell you
about arc based upon the exporiences that many of vou had. during the late
WaT o L

. ’ L4 -

The subject of moblliz~tion and orepredness is 2 very big oncy
extending into so'mony ~venu.g, that- I have selected, as Colonel Crane
menbioned, only the ~utomotive unsg-production aspects biceuse I nssume
that is vhere a gbod G20l of tne moterisl will hnve_to comn fron,

, Bcforu I gut into tho subjc ct I would likc to define what we mean
by mass. productlon. I think all 01 us somctimes use thy tornm Mnass pros
duction" rather looscly, Thure is 2 diffiércnce between ness production,
as wo think of 1t in Detroit, né sinply lnorge-volume production hecsuse
it iu possibl.. to take a product which is not prrticularly ~dost ble for
nass production and by simply ~dding cnoush units of aachines-tools you
cnn mtup up the productivity of ~ given ol-nt or a givan »nroduct,.

. But that is not mzss oroduction freom the stondnoint Iam discussing
hiore, My viowpoint of mnss production is that it i8 » conplitely intce
grated - process, It is a philosophy, if you will, .in which you hove, first
of all, ~ product so designed as to lend itéslf to manuf~cturing hy the
most ndvanced methods, Umless von h~ve that to start"mith;“you'do not
hnve mnss production, o o




You v111 nowe thut that Wias probably one of th@ reasons why 1t was
30 Gltflcult during the labte war 1o begin mass. production of certain
nllltzrj items, the:simple reason b_Jng that the product, as it was K
given to industry, was never intended for mass ‘production, ’ There were
items of ordnancg ,qulombnt, for example, that had never bﬂcn built in -
any 1arﬁ’ volujﬂ‘ S - L .

S you th ,"1rgt of- ‘11, the concept of unlquy dbuign whlch is
intonded sp 01£1cally to tzke adventage of advanced manufacturing. -
tochniques R ST C -

Then you have mﬂnufacturlng procusscs mhlch, in themsclvcs R ge
dosigned to rdduce the amcunt of labore Ory to ocut it another way, ‘o
incrensc the productivity of labor on a glvvn tagk at the lowcst possible
cost bub 2t the some time to get the highest possible quality,  In
gsgence, it is a highly repotitive processe : ..

Another cheracteristic of the mass-production process that dise.
tinguishes it from any other mamufocturing technique you can think of
is tho fact that, for ~ny given sectup, you hove in a production line the
Lqulpmcnt re Qulrbd for cvery process required to compl ste the parte”

Vst of Fou, who may bu fqmlLlﬂr with mrenufacturing plants, know that in.
jobushop oper ations you hve o departmentnl setup,’ .That is to s=y, you
have a department in which you do grinding, another for mllllng, drlll-
ing, etc, * Normally, you subdivide the work in such 2 wny thot everything
required grinding is transported to the grinding denartmpnt, then it
is.routed progrbsswily to othar dbourtmunts. That is the job-shop
PrQGoss,

In the mﬂss—oroductlon ficld you czn tool tho Wgot‘ﬂlnutn p.rt;
That part may rbquiru metal—CLttlng, grlndlnb¢ honlna It may reguire
ulbctropl ting, It mey roouire 2 corresion coating or gome kind of _
chomical “orocesss Regordloss of how Jary'orocusseu are ‘:anolvefq in the .
f1n1°h1n6 of onz part, all of the necessary cquipment 15 sét up-on a2
single 11nu. The* port then progresscs from one operation to anothery
21l being so timed that each onoratlon takes about the same zmount of
tino,®, Ory to put it anothor way, you hove bo.slow dowm thi cntire: linc
to PLOP pace with the %lowpst onuratlon. That is onc of the preblenms .
of 2 agseoroduction sotupe : o LI
. . . [l
I would like to tell you in adeanee whn W' I shﬂll “limhasgize in the
discussion—pert of it was » 1ittly startling to me’ Aftor T had begun
vriting this trlk--and that is this:  Ths mass-production process has
50 mony sdvantages thot we think of it ~s being the mest important thing
we hnve,  And 1t is) But, Just like any other mechanical procossy it
2lso has some pretty scrious limitotions, = I don?t know whether 1ny of
you realize how sserilous the limitations are,




For example, in industry today, beginming with the end of 1945--
and T am judging entirely by the automotive industry because that is the
only.one with which I am thoroughly familiare-mnanufacturers have been
progressively changing their production sctups They are beginning to
bring in morc and more automztic machinery, I think we are pretty well
at the sta ge now where. you could call certain operations "pushebutton
operations.

At Buick, for cxamplc, you will sec¢ a cylinder-block line which
runs about a thousand feet in length for machining the block from the
raw casting to the finished product, It is about as completely automatic
as you can make thoem, All the equipmont is of transfer types In each
maching, the2 oporntion involves an automatic movoment from one station o
acnother, The¢ only placs where you have operators is between machines,
Thoy serve the function, primarily, of visual inspection, just to make
surc the part does not look visually bade All- you do is shove the work
into thc machine, press & butbon, and the machine automatically picks
it up and osushes it through,

That is marvelous§ As a mattcr of fact, if you have war production
in large volume that is the kind of sctup you would like to have, But
what heoppons if teoo much of industry, goes to that kind of advanced
equipnent? ,I think you will find, 1f we had =nother cmergency, there is
no possibility of a conversion of this Buick department to make another
type of product, That is what startled me when I began to think about it,
This typu of equipment has no possibility whatever of conversions .

It scoms to me there is as much differcnce in the aspect of mechan
izntion between the end of the late wror =2nd now, in that ‘short Dorlod,
as there was between the First World War and tha Second, Our problems
in the First World Wer wore not nenrly so serious from the production
standpoint, Most of the matericl was made in falrly small quentities
and wo used general-purpose machinery, Today, as plents begin to meche
ordze more and more, therc is very. little genceral-purpose machinery used
axcept in the tool roomsy of course, you camet get very much production
out of then.

Another problen is--—unless we have learnsd the lessons of the late
wnre-tho people have not roclized the valuc or importance of time as an
.clement in planning for procurumcnt. During the past war all that
appearad pecegsary Ifor a procurament agency to do was to Geeids thCV
wantcd something, proparc a contract and put 2 date on ite That had no
rolation vhatever to the possibility of making the producte

 Now you connotb operntolih:t'nﬂy. You can o a tool-room basis
only if prrts =re roquired in smell quantity; but you have to toke time
into consideration,




The third point I want to make is one that I think is reslly the
vit~l link botween the first two——the utilization of foeilities, and
the problem of time. It is zomething that is boing used to » slight
gxtent in industry todny, I have in mind a very definite sten—-the
li=aizon between the product=develorment branch of ths Armed Forcos
and pzeple in industry who arc thoroughly foamilisr with mcochanical develop—
méntsy particularly developments in machine tools and production processess

There is nothing more certzin than the fact that the designer, whether
he is desipning = military product or 2 civilisn product (particulerly
the industrial designer), paoys very little attention to the possibility
of producing o p-rticular product, His job is to create a functional
desipgn, Today, in the era in wnich +wé are living, it is absolutely ,
impossible to figure on any wenufacturing program unless functionnl design
is temperad to 2 slight Cegroe 50 ne 4o make it practic~l to produce by
moas-production methods, ' .

This is no reflection on the designer, of ¢ourses After all, the
dogighner hoe his particulsr job of reszorch and developmont, to meet
functional requirenents, The fact of the matter is that, even within
the automotive industry, we hove speelslists who do nothing bui concen—
trate on machine-tool devclopmuents, Mairly thoy are poople in the Master
Mechonicts Department, :

L]

~ Bven in the Mostor dechanicls Dopartment of =2 large plrnt the werk
§.subdivided into z number of functions, depending upon the size of the
lonte Therc may be 2 mmn who follows nothing but zrinders—taere are
so many things h2posning in that field=--~milling mnochines,drilling machines,
and so on, How con you zxpect on ungincer to bo able to follow all of
_thise advences when the poople in the mechrnic-l end of thyg plant cannot
d0 it oxcoent tihrough a2 munber of sopeci~lists? ‘

i
P

Thot is why it is imporstive-to have this link hetwesn the fevcelop-
ment branch and peopls in industry who are thoroughly f-miliar with
mass production, Thon you arc certain thet everything that can be done
to the design of & product to lend itself to mass production has been done
in advance, Once you have Irozen the design of 2 procduct it is too 1lote.

I 20 not know how Ifrmilior you gentlemen ore with the latist developw
ments in thd machinc-tool £icld; but in the ~utomotiy: industry, in
prrticul-ry whors much of this dovelopment is tzking placc, we have tha
so=called transfor tyne of mochine which I mentloncd bricfly =t the start.
It is o snmeializod machine in which the "transfor? port of thoe definitien
refors to n zutomatically conbtrollea conveyor systom of some kind built
28 2 oort ol the mzchine, It is as much 2 part of the nnchine as fixture
is,




You can have 2 machin: with ¢ s 'mony stztions as you wighe For
example, on this. Buick 1ine the reughemilling machine, which. is the first
operation on tho hlock, has cight stations, The machine ~utomotically”
mills the sngine block in 2 number of dispositions--top, bottom, sides,
-onc so on, : The shifts frém one sice to =nother ar: made zutomotieally
by the fixture at zach stations '%Where herctoforc you.had an opurator
with a trunnion tvpc of flxtdrm: who had to shift =nd meve it inte
anothcr.machine whers the toollng wns go arranged so os to taks another
part of the block, in tais msechinze you simply pugh it 1Jr?ﬁ§'Wh€n it
com:s out at the other end itenas: bven completely milled =211 the woy
through, L . .

4s 2 mrtoer of freot, this typs of procesz coudd be extended slmost
indefinitely in A musber of oer-tions,: The only re-son it isntt is
bee-use oroctical peoply in tac asnufzcturing department ronlize if you
maks thesc things too complicated you are liksly to get inteo difiiculty,.
For exmmpls, -t Buick, the cylinder block duprrtment consists of = number
¢f units of these transfur nachincs linked togetier by o gravity roller
conveyor 2t various points, If just onec of the units go&s down—--it
~dogsntt matter which one~=the wrtire department *s down, Seo they are
appronching -the problen vory coucicusly until thoy Know more =shout this
cquiprant .

Actunlly, it was within the nast two years that we had redl vroduction
experi.nce with the tr-nsfer t]D“ P mochinee Th: first mojor sxanmpls
of =z transfor machine during tho war was the one hallt by Greenlee for
autc>1".mtically‘:zne:hinj.n,j cylindur nocads for- Hrlght wnglnbu There were
thrce or four units of that t"ﬁu in usc, e

‘ Actunlly, I think Lash was the firgt monufacturcr in our industry
to h~ave tho tronsfoer tyn. of mochine for engincern-.chining, this being
dnstalled =t Kenosha in 1940a ’ ' :

The reason I have placac so rnuch omphosis on the fdevelopmeont of
rdvonesd macnlnwry is beeause ot the nuginning of -the late wr--in fact,
Auring the coursc of the so=called defanse pordoc in 1940=-the people
.of this country, cert=inly thé legizlabors in Washinston, were greatly
confusceé by oromosils such fis the Reuthsr nlwn. I dontt know'whethcr
any of you remenber whot tho Houther.plnn was, It was evolvaed by Walter
Reuther, pres.nt president of UAY (cIo), in Dctroit, He had a brillinnt
plzn 1g which he proposced tn"t, inasnuch 7z autowobile preduction was
being .cut hack, 21l you had to do was ssb.nsids a certain vortion of
floor space in on cutonebilo plornte—prosuming you had sulfficient cut-
back in production to lezve .come floor spzc,—-put_sow; machinery in this
floor space 2nd be:in building aircraft ~nd nircraft ongines, Mamy
peoplc in thoe Govermaunt, 2t the time, ohought it wos wonderful,
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. The other thing that was confusing wns to have A major sxecutive
in the sutomobile industry tell the’public that, if 2nd when the . time
cwmu, he éould build somcthing iike five hundred airplancs 2°day in his

wnt plrnte’ There,: cgavn, overybody lenned back and said, "If that can-
be . *onu, then why should we worry° Welre not in the ware We can woit M
AT no wo dld. N - AN '

When the time come, look what we actually had to do, Sure we won
the wire, We hod 211 the freiliticse Bub in ordelr to build tonks we had
" to build o tank arscnal in Detroits You could not build them in an
automobilc plant st the stort, W¥Willow Run, with four million squaye
foot, had to be built to producs Z-24's, It took 2 long time to build
ity "d.it requircd o swpor highwrny fe fued ite Right nfter that, when
the B=29 program came in, we had-te build soms nire million squere fset
in Chicago for producinz thu onginss for L-281's,

; .

If wvou teke a look at the swnollesrms orogram. you wWill recall the
very sizabls plonts built at various times during the war. Certainly
it was rot completely ~ conversion of pe~csetime facilities to wartime
uses, And yeb T think a lot of people will say we actually did convert,
Consider just one case: the Plymouth plent in Detroit, Its represent-
2tives convorted 100 percont to wer matoricl, But when the war airs
over therce wasndt o thing in the plant that could be used for reconversion
to passenger cars, In shifting to war production .they rippad out Jll of
their conveyors and filled in with concrete all of the space that v
ODLn for these conveyer lincs, When they rceconverted to pc,cetlme
production, they had to dig'all of this stuff out 2nd put the conveyers
brck ine 5o, you sae, the production process is not a roversible one
with raspoct . to couversion nnd reoconversiong We might as wall rocog—
nize that as o part of txHe problem in nddition to thue gquostion of time,

I just want to mnke anothor point abeuis this vroblem of lisison in
designing for mess production,. : .

An engincer mey foul et the stort, 1f this thing is proposed, that
perhaps what we arc t 'lkinx about is omgthinp that. will ~ctuwally affocct
tho functioning of o pirt, It is snit thot 2t all, * It is,.rathoer, the

smoll, subtle ehangos that con bo mode, Toke, for examplc, the bronching
process, Surfree broaching, whiclh makes it possibls to finish the exterior
of =~ part in any form, whother it ds flnt or curved or o complex gur-
vobure of some kind, con be done in the broaching michine, The broaching
nnachine, as has bodn demonstratod by actunl experience duning the past

ten yoors or 50, "~dozg the job in ~brubl’ onc-scvonth obf ona=tenth of the

time of millinge A2 2 nmattor of foet, iFf it wors not for surfnco
broaching Allisen would not be =ble to mrks thoe turbine wheool for the jet
sneines thay ~re building, W < :




Frequently you may have a part which lends itself bezutifully to
surface hroaching except that it has a bess on it. OSuppose that boss
will interfere with the travel of the tool because, after all, the tool
has to traverse completely. If the d931gner were to present this to the
man who has to do the mamufacturing and ask him for his cr1t1c1sm, the
first critiesm tne man would make is that "Well, we wiould. like te
surfree hroach it because thet is £oing to be much faster and we czn do
the Jjob wery well, bub this boss is in the way. Can you eliminate it in
somz waye," That is not too diffienlt, If it affects functioring, you
hﬂvu to make a compromise and do it some other way..

I wil] leavo with you, CLolonel Crane, 2 copy of 2 -pgper that was
presented at the S.4,E, mcatlng, glving the functions of the Production
Engincering Depgriment at 3uick, 1hat is one of the best and 1-tas
setups I know of,. You con got mors copiss of this from the S.A.E, But
they have done at Buick the vory thing T =2m talking about, oxcipt that
the problem of the Armed Forcos, of course, is so much grerter and will
havs so mmny more ramifications; but the prineiple is . there., 1 just want
to give vou some of the tonmieal headings; I won't read the contents at 211,

Her: src the functions of this Production Emginccring Departments
It =cts as liaison betwoen the Crr Epgincering and laster Mechanics
Department, Procduction Lopartm:nt, Purchasing Department, Inspcctien
Department, and Serviec Dopartment, S0, you sca, it links with
unvlnbsrlng sverything that hrs to do w1th thb marufacturc and dise
. tribution of tho product, . :

.

Tn the production zctivities they follow new designs to -b: sure,
thal features 1likely to prove troublesome or difficult from the manufa ctur~
ing viewpoint arc avoided or properly.cvaluated, Thoy investigate and
roport on engincering changes roguired by the féctory,

You must romcmber, gentlemem, that the only velue.ef thiskind of 2
sctup 15 defore thg design is frozoeng while it is still in the fluwdd
&twtb. . . HE . e

L]

I‘F‘

o process..all chenges roga rdleS of erigin, so that no thngc is
Qﬁdo‘,nlvss this group cpprovis it or bandlos lt.

"G rite #nd dispributu experimental and production releasess

"To writc ~nd cbtaiﬁ cost comparisonsf' |

"To investigate requests-for.deviaiicns in materizl and eonstruction,
"W:ite and disfribute ehginégfing inforﬁation book5'fo;'factofy USE o

"Sunnly, resident engineers for assembly plants,m.

Out. ;i'that'group you get spécialists who cﬁn be used to operate a plant,

5o
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They make 100 percefit and-uniﬁrihépscﬁion checks and report. on
them, AR ST TR T

"Recommpnd the .proper shlpﬁlng methods."

That will glve you a general idea of tho things thxs one com-ﬁ
mercial debartment does, S

Here sre some thipggs I noted. from just getting arcund in the dif-
ferent plants during the wary things that would have been facilitated
if there had been such 2 setup. For example, AC Spark Plug and Delco
were two of the companies I studied during the war; They had the first
contracts for .the volume manufacture of Browning gind.” So far as I know-—
I may be wrengs; I don't know the whole hiStory of it--I think the Browning
guns were an ﬂ?sonql product during the Derlod bctween wcrlo Har I and
morld War IL..

COLOngL CRANE: & Colt product,
t MRl GESCHELIN: Was it.built in large quantity?
COLOI'EL CRANE: No. '

MR. GBSCHELIN: Letts 58y orlclnclly it was, an ‘arsenal product,

- bullt in small quantity, By the time it got to AC and Delco it was
required in real large volume, Yet, nobody had “the kriow=how, certainly
not .in the Detroit area. But they had to take a product that had

“ been built in limited volumew-whatever tnat volume. happencd to he——

and step it up considerably, ‘

The first thinv thev did was the very first process I mentionzde-
the difference between what we mean by mass production and slmplv high
voluméy - .The only machines AC had were the machln s taken cut of arsenal
stores; machines that had becn in arsenal stores for pbrhaps twcnty—flve
vesrs. Therc were Pratt & Whitney profiles that had not been usad®since
1917 or 1918, . They simply added wore. of them, .When, they started,. they
had to take this product and do the best they could with it, But as
they worked with it, as they manufactured it, and as they established
a trickle-of preoduction, they began to sugvgst changes in design and

anuincturing orocodures, '

. For instance, I think Colonel Crane was still in Detroit when,
Pontiac, making Qerlikon guns and AC or Srounings recommended the
substitution of Arma stecl castings for forging, On the Oerlikon gun

you hada‘large brecech bleck weighing, I supnosg, around 200 pounds in a

solid forging, This had to be complpuclj whittled out, inside and out,

and that was done very laboriously by mllllng-mﬁchlnﬂ methods. Then, after




they hﬁd‘workud on it for n while, someonc got the bright idea of using
an Arme stecl casting which would reguire the ery minimum of mctalu
removal Oer”tlons. -

I mentionsd that time is an important elemcnt, I hove just listed
some of the timc-consuming stepss Of course, you will understand that, .
whilc I list these separately, mgny of them can 2nd should be donc con—
currcritly. NbVETthGIQSg, thay ar~ time-consuming steps. I =m starting
now from thc concopt of 2 design buforc anythlng has been built; before
you have had pilot preductions

You have o consumption of time in experimental production, testing,
and rosesrci, Aftar 2ll, you cannot roally test a product until after
you have built it in exporimental productions -

The noxt step is the translotion of product design into production
design and the application of manufacturing tolerances, -These things
all take tine in the draffing room and consultaticn with the manufacture
ing department.

Tha’next stage is to release ths drawings for production, at which
point they go into the Master Mechanie's Department, The Master
Mechonicls Department develops thé sequence of oporetions thet will be
Dcrformbd ond determines the equipment required, Those are 211 purely.
prellmln ry steps, just studics, They contribute nothing to tho actual

nanufzcture of the products .

After that, you hrve to design the tooling, fixtures, dics, molds,
whatover is requirsd, - As this design work is completced, of course, the
tooling con be thrown into the. hopour for its -productions '

T'nen you hrve to start worrying about the plant 1= yout. You may dee
cide tuat you con use the existing nlont, In thot case, you have to re—
layout the éntire plant 2nd oosition the machinery, That is determined
by the JLQULHCC of. opgrations, watarlﬂls handling dOV1ces, and 50 on,

Thuu you begin thu process of orderlng tools end ﬂﬂchlﬂ@&. Under
norm=1 circunsta ncea-todny, for examplo=it tokes three, six, or nine
nonths «bc get o machine took, During the war people waited for eighteen
menths or twe years before tncv got 2 machine tool, Incidentslly, that
is going to be 2 major probler bycause if there is ~ lot of transfer

equipnent around thet we cannot =dapt, ther: will be the job of ordering
entirely new machinery, ‘ -

On the other hand, supposc nn cxisting plant either 1s not available
or not suitable, or not bilg enourhe Then = new plant is necded, ' There
is another type of proflem..  You have 'to pick 2 site, ncquire it, design

9.




the bulldlhg, and build 1t. Dwring the.war Albert Kahn did a good jobs
They put up somes of the blggest structurts in our conntry in -about
ninety drys, But you cannot always bank on thate

Aifter all of that.is conu, after you have done this prbpcr°tory
work, after vou hrve your plant all 1aid out, and so on, you still have
to boke time for the installstion of machinery. You still have te dig
foundntions fer the presses ond heavy - machines,. Then you have to cut out
plroes in which to inst»}l the floor conveyers; put up the structures
for supporting monorail conveyers, ond 50 oXi, : :

.~ Than you have to prove the machines and tools, They do not work
right the first time, In fact, under normal circumstances, if youwalk
into =n ~ubomobile plant nhout the times they put 'in a nzw machine, it
nay be three months before thiat mochine is really perking properlys. On
press worky it frequently teakes o matter of days or soveral Wosks to
hmvo a 11rge-51zcd-st1mp1ng produced oroperly, :
Those details all take time., You simply cannct beot the gﬂme. ALY
I submit to you is that under normal conditions in the autemobile industry
thi manufacturer plans cherd about cighteen months for any new model,
even if the changss have not been'extensive, You may have read just
rceently that' Lincoln is in the nreocess of change-over and will:clesé
doyn for a2 month., Well don't think for onec moment that the ooridd of
a month is the period in'which this actusl change-over is mnade.- That
simnly is the time they have given themselves  for getting the machines

and tocling installcd; thet is, hsving jigs =n® fixturess put on those
machincss, It takes them 2 month do do it, But if they had not started
back in the. asrly part of 1947, or cven the latter part of 19454, to
order toqlo that hove beoen designed for this Jjob, tnty would not bo
building it todny, Cortaindly they would not be building it in this
monthits vcrlod.

T would like' to toucb Juot 2 bit on the subject of aubcontractlng.

hﬁd a lot fo.do with it for the Havy during the war. Ve found it -

qulto an unmixed blussing. I co not think the historicial récord will
show that -all of the subcontractoru performed well, One of tho troubles
wos that. durlng the w r you WOLG ;brcud to put certain pcoolb in bu51ness
as snbeontractors, lhgﬁ the Wer Wnnpoter Commissisih came into ablng,
it. dCSlPﬂ”tud certain, orgrs - Ag "dlotrbus arees.” Civilian production’had
been ptocoeq arbitrarily by th: ovvrnnent- herg were buildings Suandlng
and men idle, By that. orocv>s 1u '"S dOCTdOd thesc Arens would bedome
subcontractors, I

Tt c¢id not 2lways work out wblA. Unlzss people arc nccustomed to
working with mass~production niticds s it is very difficult for thom te
becom acconbaatcd to subcoztrgutlng. "In ~ny.evert, subcontracting will

%
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always be with us, No manufacturer con possibly.build everything that
goes into the end product,- The automobile manufacturer is far from

being the mamufzcturer of a comnlete vehicle, He buys the accessories—
tires, whesels, and any number of things——from the outside.. The big pro-
blem is to decide at the outset just how much the manufacturer can

build ~and how much he will have to buy outside,. From that moment on the
subcontracting program beginge. From a2 perusazl of the historieal record -
th~t our Armed Forces, in general, built up you can get a fair appraisal,
I think, of the perfotmance of mony of the contracters and subcontractors,

Here is the fin2l point I wanted to touch on, -the-machine tool
problem.. I touched on it 2 little in my opening remarks,

Ve know that during the war the dem~nd for machine tools--and I
assume it was 21l justified--simply exceeded our ability »nd capacity to
produce,. The machince teool industry, noe matter how much it could expand,’
simply could not handl¢ the volume of business., That was primerily
the resson why some na nufacturcrs waited for eightecen monmths, twe years,,
or morcy to get 2 special machine toole

I remember in the Burcau of Ships! program fer making cylinder linars
for the big Diesels thnt we could not get 2 large honing machine, I
think that, with nll of the priorities and all of the diructives thet could
be brought to bear, it took 2lmest a year before the machine was finally
instnlled, Of courscy in the casc of special machines, the situation
is cven more difficult,. .

¥hat I am leading up to=—going back to thz first point I made——
is that T believe a great deal mors machinery: will be une vailable.
next time than was the case in the late wary I thlnk it was & very
wise movc to have carmarkedy 2s I understond it, something like ninety-
thrce thousand pieces ‘of machines for JANFAT out of WAA store. The
only trouble is I hnve heard from comc of the peoplw concerned with it
th=t they started voicking thds machinery 2 1little too. late'ﬂnd the
s¢lection was not sa gocd =5 it nlaht hzve been,. «

I do not know whether JANMAT really has cnough machincry earmarked
to carry férward 2 program, Our only hope of initiating nny program is
to hzve as big o stock pile as possible of general-purpose machlnevy.
With general-purpose nachinery.you can start ang project very’ quickly,
with simplc tooling and good oporators, Then, as you got atrickle of-
production, you can study the-advanced metheds and have mzchinery built
that is capable of giving a higher rate .of production, But unless we
have a very good stock piley a very good warchouse-load of essenbial
mochinery of all kinds, we will be up apainst it if we ever neod pro-
duction in a hurrye
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(Discussion off the record,) i .

= Géntlemen, oI think I wouwld like te stop =zt this noint,., I-haﬁe,
covered all ofths hlgn—spots I wanted to covur. I am now open for
questluns, 1f ydu Wlsh. . o o

*

v LOLORELJLRANE: Are. there any guestions?

QUESTION: I have throc questions, sir. These apply to what the
Cecllege calls military motor transports, that is, vchicles primarily
for military transportation as compared with combnt, .

You mentioned that the transfer iype machinery could not be cone
verted to -anything élse, If you wanted to mske a2 truck, or jecp, or
som&thiing like that, could you usc thase machinzs to build the engines
for those, or ‘docs that -stigma st1ll applv° That is the first quastion.

Th gcond. What percentage of the autOmobllu industry Droducod
military motor transports during the w-r? You mentioned about their
producing °mnun1t10n, tanks, and vArious other things, I just wondered
what was *luf‘b. : S

And the third onoe- ' o

COLOYEL CRANE: Just ~ minute}l Lot!s take thess questions up
one at o time., -

i, GESCHEZLIK: Perhops I should have madp myszlf a little morec
specific.f OP course, your CdJSBlOn decs roquire = 1lttlb tlmu “to anqwar.

%hat I.hd in aind p”rtluul”TlV was this (I should HIVL defined it)s
The tronsfer machine is a unique .type of machine which is adapiable only
to tho type of product for which it is originally designed, ©Not only
typs, but cven size, For..xomnlce, the fact that Buick has 2 cylindere’
block line does not mean that the machinery ot Buick can be adanted to
maks another type of engine or another size of angine, o

.8 the cther hond, thot would be ﬂ‘ﬂroblcn for later uon81dgrat10n.
You .might be forced to dovelop on ongingwhich hoad almest simil
physical choracteristics in.order io utlllZL the machinery; ‘it could
be..donec, : . . .

But I was thinking beyond thot, Durlng %he war 21l of the pn :ssenger
car building freilitics were converted to préducts-thot the 1ndustry I
had ncver built before; products that wore entirely dissimil-y, * That -
is the thing I hed in mind. They could not take = transfer line design
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for meicing cylinder vlocks or.transmission cases and produce components,
szy, for a rifle or mschine gune <That is what I had in mind, primarilys

The General Wotors truck had no particular problem of coﬂVersion
st all, Studebaker was a passenger-car builder,. but they were building-.
the Wangel and.25<ton trucks, They had no vroblem of conversion whate
zvers In frct, they never rioped out = single convcyur 11nn.

~ Ford was in 2lmost, the same position, Ford h- d the Jeep contrart
it had truck contrazcts, Ford really did.not ‘reconvert as much as-some
of the cther manafacturcrs dide what Ford did was te put in ruw plant
faciliti:s, For-imst-nce, right now Ford has the btuilding in which the
Prott & Whitney engines ore being built, Thoy went out to Willow Hum and
built o olsnt for making the Be24 sirfromc,

-Buick, ~ft.r the wor was overy had to.make a complete change-over,
It wns not a reconvirsion progrom but just like building up :n srbirely
new cetablishmont. It had no scublence of an engine plant or tr NS
mission nlont left,  Bulck was oporating the unglﬂu pl=ant 2t Melrose
Pork but mony perts for that plant were mode in Flinb, It bullt the
transmission for the k=4 and also for ths i~24 tank, Yo, you scz,
Buick had quite a sizcble program, ) '

1 think it is very import-nt to plan the mode of atinck in advancu,
If you are gding.to have trucks in the program, by nll means iry to
kcep the people who lave been building trucks from the time theoy strrtoed
in busingss to contiruc building trucks for the hlllt"rv proqrom, - Lon't
go out 2nd flnd sorme ong: in the country sonuwhors who saw 2 truck only
_on the farm &nd- put Lin in tnu busingss of building trucis,

That, is arecissly what h"n“:ncd in some cecses during the wite, At

the hepinning' of the war, the Hnovy docided that bscsuse of soma of
*its hnd cxperiencomesome of you will rocall this--there would be

cast iren uscd in MNavy constyuctien., It secms there hod baon some
cases of explosion where cast iron flew apart, So, buceuse of this,
the Novy decidsd there would be no moro cast iron used, Imnediately,
many foundries, in anticipation of this busincss,reconverted to stecls
By th= tl“O we got arcund to moiing cngines out ef cast iron, w¢ had
very 1littic cast iron foundvy cnﬁxclt» aVﬁll blv. :

Even in the case of the Araz suuel progren, Sapinaw }lf"l1 :nble
converted most of its malleablo=iron facilities to stecl, When the war
wns over, it hnd no demand for stcol, In fact, the primeory rcason
for converting to stoal was bbbmuuj of the trnketrend prrts it necdcd.

Thore was an oviful’ lot of crpacity lost bscaise we had to shift
from iron to stecl; thonmwe could not snift back againe
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That is my answer to your first question,

COIONEL CRANE: There is onc point I would like to intorject here
. that illustratos whst cen be done’ and that z2s ‘ths devaelopment of the
L35 Tight tank from the -3, which utildzss the Crdillsc engine as it
was produde in. tho commcrc1al Ffacilities, In other words, tho Lim5
tank used a twin Cadillac 1nst~11atlnn w1th very sllght modlficatlon
over its LYlStlng linoes - -

IR, GESCHELIN (intorposing): And with the hydromatic trensmission,

. COLONEL CRANE: Y%hich, again, was a com Herl”I item, 5o it is pos=
sible to do thoscithings. e *, : Y
2. GESCIELIN: hen bho vy W‘nt to the LVT 0rogr‘m, it took taoue
s mc componcuts as part. of the LVTe So there is a good dsal to that,
Sut you have to do it in advinco, i :

e QUESITIONER: Thot answer.@ uy first ond third questionsy T still
hevc the sdeond, though, o ‘

I would 1ik: your ¢stimnte 28 to how much of the automotivs industry

was stil) building  trucks, Woasels, and ons thing or another in the
tgansport line.during the wer, In other words, it wns left still builde
ing automotive things, . : -

o + 1H, GESCHELIN:; I could not lLonustly give you any percentages, My

gencral impression would,betthet only n minor percentage of the industry
wes loft opuritlng.on nroducts with which it woas fwmilizr, I can almost
entalog theme Thi truck manufocturcrs sHose nroduction was very smull
normally rﬁﬂalncd in the truck busincss, that is, Diamond T, Ford,
Fedsrnl, Hack, White, and Studeb~iwr,  Then, of course, Willys was
building the joepe Ford wns olso building the 3uep. That is about ails.
Chevrelat was bullding truc&s- ‘lso GHC., I .

The neoply: who wer: astablished. in tho truck business wer: bullding
trucks, - Nobody in the pnsas BEOT=C R busincss=-dontt forget thet that is
the' wnaor part of the ‘mployment——vhs building anything they had built
bu*orei~w1th the exdeption of thefact that Chevrolst was still builde-
ipg somo trucks, - Ford.still built jeoups wnd trucks, -Bindebakdr wns
building same trucks, But menufzeturcrs 11k Noshy Pockard, the
Chrysler Corporation ugits, =xeospt Dodge truek, which, of coursu, has
sep-rate facilitits, ~11 swung over te ontircly different products,

- The inturcesting thinc i~ ML you read tho historic record, look
for the: -mount of wrr product tet s bullt, rated in teruas of dollars,
It, wos terrific 2s compewred wilth thne noecetime production of ~ny given

WU
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plante But that was only by dollar volume, Actually, in the number of
units, it didn't begin to approach the civilian production,

I have in mind a specific case ‘to illustrate that, Delco-Remy.
Delco-Remy did nct have a single conveyer operating during the ware They
did not have enocugh volume of anything to justify the operation of con—
veyerse Their conveyers were stopped, Yet the volume of business per
product line for the plant was many times what they ever did during
ordinary peacetime yearsy So there is a difference in productivity at
the same time, ‘

You had a third guestion,
. QUESTIONER: You covered that in your first answer., Thank you.

QUESTION: will you discuss the custOméry practice in the autcomotive
industry of menufacturing spare parts for both current models and past
models for which the currert production is not-interchangeable?

» {Re GoSCHELIN: <Yes, sir,

In the first place, so far as current production is concerned,. that
is a relatively simple matter, ALl of the spare parts production is
stolen from current productinn, Ory, to put it better, you estimate how
much vou want and you simply add it to the number of parts you need for
current oroduction,s That 1s an estimate, That is made by the Sales’
and Merchandising Departmentss, Then, as the parts are produced, they
are taken right but of the mermfacturing department, before they get to
assembly, and shifted directly to the distribution department. That
part of it is Very simple, .

So far as the older models are concerned, of course the problem is
not so simples In the first pizce, the manufacturer, in order to reduce
the amount of things he must make of the old stuff, puts o ceiling as
* to how far back he will go, Thers are certsoin models for whith no

spare porrts are ever available unless you, c&nnlballze them frem a junk
dealer, .

The average life right now of an automobilc is about eight and a
half years. That is 2 n=tiopewide average, 5o, wrincipally because of
the.war, -the menufacturers arc going back further than they ever did,
They will recognize perhaps 2 1937 or 1938 car as boing in thu picture,
Normally they won't go back that tar,

To meke spare parts fer thess cars they handle them in different ways,
depending upon the size of the organization, Therc are some plants that
have Jjust a 1ittle department where they c~n set up some gineral=purposs
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machinery and produce spare parts, - In other cases-—-take General Motors,
some of its parts divisions must accomodate a flow of spare parts in
small volumc for thb buneflt of the d1v151on that it supnliesy,

COLOREL CRANE' e hcve ¥re Frod Bahr, of Chrysler, comlng down to
give_us a2 talk on spare parts later on in the course, I would like te
12y off that and tzke some other guastions, .

GUESTION: I am interésted in hearing your gstimete of the length
of time it would take for auteomotive companies like Nash or Buick, if
they could get sufficicent general-purpose machine teols out of the
JAHMAT program, to tool up and gzet converted to the production of, say,
turbojet engines for aircraft.

: !R. GESCHELIN: Well, how long has Allison been working on its
experimental job¢ ' o

QUASTICNER: It has been working: for » long time..

iRe GUSGHELIN: I was in Allison's olace just about a month ago,
It has put through some production changes there, o

I wonder if you have snough ec¢uipment dn JAﬂMAT of the kind you
wnnt for jet production? : .

"GUESTIONENR: I don' knowe: But assuming you havg,

i, GESCHELIN: -Judging by what I saw at Allison—I have never seen
Jjet nroduction cxcept on this trin to Allison--I-den't bglicvg'Wb have
the nocossary machincry in stock pilecs - :

"A]11ison hos the J=33 snd: J=35 cngines therc, Assuming the design
decsntt vary, wo do'not hove mechinery available of the type it ncedsem
for’ LXﬁﬂple, for milling ths compressor, I don't beli:ve we have milling
machines of that typce becouse those arg all special Cincinnabi mills, Of
course, thby wight hove some othsr way to weld the turbins to the sh"ft

Assuring you have the mechinery in JANMAT, nnd assuming that' the
storbkvuplng will be handled more officiently than it has been under
Waleelot!s ossume very idenl <onditicns-ethen yon must have - neriod, T
1od1& E0F of thrut to ‘four months to clear out the existing fﬂCllltleS.
Then ¥o@ have inother period of three, four, or. five months 1in whloh to
instnll the new machinery, Don't Sorgcets even 1f the machinery is

w,—V”ll”bl& the togling isn‘t. Tou hnwve the oroblem of tools ﬂnd‘fixtufes.
“During the past war so wmony tools ~nd fixtures were required we didn't
hnve. rnough facilitics in the country $0 make:them, Programs had to wait.

That is why therc wis a syster of directives =nd prioriti“" to try to.
alloecote according to the rolotive 1mport nce of a program,
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S3,. I would say that if you can do that in a year you would be very
fortunste, I think Allison has been working for more than a year, it is
up t¢ what it calls mass oroduction, I think it amoumnts to five engines
of each type per day, which is mass production in that #ndustry,

... But the faect still remains if you don't have genéral-purpose
machinery, ithen you will never start the program at all, I don't see
NoW you Ccih. ‘

- QUESTION: Is it feasible to stockpile tools? Supposing you bring
in a new tanlk, for ipstanco, Is it feasible to stock up on so many sets
of tools in case you should want them?

» MR, GESCHELIN: I donft believe so. I would not speak for the Armed
Forces but considering the fact that you have no way of knowing when an
emergency, begins, and considering the further fact that all design is

in a state of flux, it certainly would not be good business tc take
anything we have today, for instance, and tool for it when you know in

a p2riod of twe or three years your deésign has changed so radically there
is nothing about it compnrrable to the original:design, T

That is why I do not think you can prepare too much on the actual,
procticzl aspects But you do have to prepare yourself in advance on the
design as you go along. -

The only answer to your cueetlon is, this JANMAT stock »ile shouild
be made sufficiently adequate, ‘For instanoe, it took almest two years,
or morg, before Congress finally authorized JANMAT to get thosé tools,
By thet time a great desl of the really good stuflf was frittersd away,
" to people who really did not nded it. The same thing is happening to
plants, I just hesrd recently that in Buffalae, where Chevrolet built
engines ‘during the war; the WAA facilities were turned over to the Play~
boy corporutlon to make a thrsw—hesl motor CAr, -

QUESTION: Sir, are you ascquainted with the reasons for the decision
of the Ford Motor Compzny to elimincte a lot of its mechanized cone
veyers and use palletizing?

MR.,GESCHELIN: I am thoroughly familiar with whot Ford 1s doing,
LetTs put it that way.

Have you been up thare, or arc you spe=king from what is in the
literature?

QUESTIONER: There was = very vagus rofercnce to it in the
NEWSPADErs,
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M. GESCHELIN:  Thag ds the. dlfflculty. You see, the Newspapers
< eantt ¢ et the comolete story. S R AT
There is no such thlng as. e]lmlnﬁtlng conveyers. You . 'tannot pet
along without them, Today the materials-handiing process, which you
can consider an integration of 2 lot of things, is sgually as importnnt
as cuy machipe tool you can buye - Withoubt the mrterisls-handling device,
advonced machinery is uselesse, The transfer machine is worthless
if Vou don't have oonveyerlzation°
In this conncctlon T ml”ht point out, Ford is not the only one using
poelletizings Chovrolst and 211 the rast of them are doing it now, &
Palletizing is a mesns of organizing ths shipment of nmaterials from a
'supnlmbr te: tha usorsy for stering the meterisls in the user!s plant,
and for distribution to the arens in Nhlch nanufscturing will bw dong
on thosc ,7rts.: It docs- not r“plﬂcc any - of the’ convcyors. , )

Forad hag r:hl"c el Teleciey QP fh monorail conveyers' but that dors not
mesn it is deing without the conveycrs. Instcad of ‘a monorail, it use
s series of bultse For exouple, its piston line is = completely: 3utomatic
oporation, It is in the form of n rectangle circumscribed by 2 power-—
driven belt line,  Pistons-used-to. come .in on a monorsil convaysr. A
man wouldrpick them off the conveyer -nd pal them in.the machine, It
wns discovered that oicking up the pistons fatiguéd the man hoo much,
haw that pistons are delivered on o belt.all he does is pick them off
: th belt ab,thv lvval of qu wilst, oL T :

- + "

It is. JuSu Lhose llttl) tnln%s tb*t make the ¢iffirence.bebwech a
good operation ana one that isn'te  Buv pallvtizing is one of the most
important devices:in industry todoy. It is don. primsrily to organige
Shipring, hnndllng, and stor~ge. It does:it~bemutifully, o0, -

QUESTION: I ungerstend thor: is a grest desl of ruseﬁrch going on
. in comnsction with standsrd senginus to brlng about a high d,gru“ of
interchangeability of ports, Do you know anything abowt that -progrom?

¥l GESCHELIN: I there is such o ofogr‘“; it will be nt the '
Ordnance Arsenal in Dctroit. There isn't ﬂny in 1ndustry,

The nearcst ﬂanrO°ch to thut tiat I cen tall you =hout is tHot-
among the builders of commercirsl engines--people like Waukesha, Hercules,
Corntinentrl Motors=—thcy have o very largs degree of interchangerbility
in their own line of gaseline and Dicsel engines,  For instance, they
have stondard engines today that con be adspted to burn 2ny fucl you
wont, They csn be used as 2 enriwreted engine or iz Diesel,

* *.
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Their engines can bc used for burning natural gas, In converting

from gasoling or natural gas to Diesel fuel, the major change is in the
head, The DlGSLl ‘head c0nt11ns the special combustion ohamber fuel
1n3ectors. ‘ :

There is that much interchangeability.

QUESTION: VWith regord to utilizing machine tools, I hesrd it eaid
duvring the war that thefe were no machines made in this country that _
were comparable with the Swiss jig berers, grlnders, and so on, what is
your opinion of that stitement?

R, GESCHELIE: I don't think tlmt is true, It may have been true
twonty=five years ago, I do not think it wns true daring the, late war,

Now what sctuslly happencd was that during the pericd of normal
comncreirl relotions we were vetting in considerable cquipment from
Europe, The Swiss jig borer is n very fine piece of equipment, and it is
well known, But I am quite sure you con get jig borers from Prati &
¥hitney ~nd others that will do just ns good = job, Pratt & Whitney
has made it for & areat mony yeors,

I =m not spenking now -8 a patrict, but I don't knov of zn instance
in machinery, or anything thot has to do with manufacturing, where we
arc not self-svfficient, or where we have 1o go outside of the USA in order
to get theme I Just do not know of o single casc,

(UEST10N: GCould you comaient on the effedat of this constant process
of mechanization (turning to cutomntic machines) on the supply of
skilled 1labor? Their tendency is to talk their fricnds into bocoming
skilled technicizans along the some lines they arce What would be the
eiffect ¢f tnat in case of mobilization?

MR, G®SCHELIN: I will be very glad to discuss it, As 2 matter of
fact, the original draft of this poper--which I have not fellowed at alle—
containcd 2 comment on that, I doliberstely avoided it because I did
not know whother or not it wns of inturest,.

But I think that with thc increasing move to greatcr machanization
and subomaticity of operations, the same thing is happening to manpower,
that is heppening to the machin: itself, We hoave only a amall reservoir
of men who are familiar Wltu, or who ary interestzd in workine in plants
or have any training in plnntse Certainly we heve no glut of skilled
workers,

Bven during the 1ot war we had 2 paucity of skilled workers, We
could not get people for foundrics, In certain Nevy Districts, when
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Selective Service would pull 2 xey wmon oubt of a forge-shop, the Naval
Inspector would go ~round thz corner =id pick him up, and put him back
cn his job. They simply could not replsce them, .

Another thing, the unions tnemselves hove not only discouraged
but h~ve prevented any apprenticeships. They de not want apprentices
becaust there are »lways more men =vailable=-thot is, under normnl cone
ditions--thon thers arc jobs, Vory few of the manufacturcrs hoave re-
cstablished the -pprentice-tr2ining courses they had, You remember nnny
years ago the machine-tool builders =zlways had apprentice training.
B0 did some of the lar e n“nufﬂcuuruhp. Very little of that has been’

u"\,st"bllShl"d. oy -
1 P

I would say thaot that is definitely = serious problem: The fact
at 2 siven point in the fhturu, we will have not trnly less ond less nen
who have besn exposed to mrnufacturing, but certoinly 2 psueity of any
trained peopla cxcopt those who swwork in the tool rooms, That ia the
enly reservoir, That is definit:ly = oroblom, ' o

GOLOKEL CrANE: THr, Geschelin, owr tirme is running out.. Cn behalf

of the Collese I want to thanl: you for - most intercsting and instructive
t21ke Thank you wery: much, .

(25 February-IQLB--450)So




