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coLe?EL CRA~E: GentL, mon~ in wartime industry is f:~ed ~th the 
problem of producing for the i~rm<:d Forc~s new ~roducts which h~ve no 
counterP~t in n0rmal co~:~ercial production, In normal times, the 
industry which f}]cJs most frequently the problem of preparing for the 
production of ~mv products is the automotiv6 industry~ with its porlodi~ 
change of models. Considers tion of the automotive production 6ycl3~ 
thorefore~ should reveal some of th{~ problems and delays ~{hich industry~ 
goneral]y~ ~ill Jxperi'n~oc in time•of war, 

Our speaker this morning is w~ll qualified to discuss this subject. 
Being a graduate mochgnic~_l cngin<~er~ ~ith considerable production 
oxperienco~ he is v, ell w~rs:~d ~n the technical aspects of this problem, 
As Detroit Editor of 'h]utomotivo Industries", he has been in clOs9 con- 
tact ~ith the :industry and h~s in terprct<~8 technical developments in 
terms which readers of this publication can readily understand, 

f~%akc groat plcnsur< in prese'ntim~ to you this momning ~}£; Joseph 
Gesch%'lin. 

t~.'OESCH~LIN: Thonk yo#~ Colonel Crane. Gentlemen, • it is ~ ..... 
~rc~t olccsurc for m~ to b~ here, I hope I can contribute somet}{ing 6o 
yo~r backgrohnd; st least I shoal try. Some of the things I c:n %el~ you 
about are based upon the experiences bn:t m~ny of you had durin~ the late 

The subject of mobi!iz.:~.tion ,~md prepr~dness is a very big one~ 
extcndirkz into so :m~.ny -.w~nu.~s~ that.. I have .sel-cctcd, as Colonel Crone 
m~mt~oncr~ only t~ ~,.uto~.:,otivc ~:,0.s~-production aspects because I asst~,ue 
that is -,~k~ere ~ good d.)al of t~.c ,u.:t~r~,~l ',i]] have to cemefron:.. 

; Before I .5.~t into the subject, I would like to define v-hat ~;~e mean 
by...mass, production. I think all of us sometimes use th;-c te~m "mass pro- 
duction" rather loosely. ~qcrc is a diffcronce bct~veen mass production~ 
as v;c think of it in Detroit~ ~,d sLuply lorgc-volmm~.~ production hecs.use 
it is possibl.:, to t~.ke a product ~,hich is not p,~rticularly adaot0.ble for 
m.~.ss production and by simply adding ,~nough'units of nachir'..~-tools you 
c°n stop up thd,. productivity of ~. ~iw]n plPnt or .z $iven product.,. 

But that is not ,'~:ass production from the stg.ndooint I"am discussing 
h~rc~, }~fl{ vi<;wpoint of mass ~roduction is that it iE" a completely int,~-- 
gratbdor, ocess, It is a -°hi]-°s°'°hYg. if you ~'ill, , in which ,v°u h:~ve9 first 
of 9~1, ~?. oroduct so o<.~si~n,'.;~ :..~ r~o l~nd it~&elf to .~nn~fs.cturing by the 
most ...... ~ ,nc~d methods. D~l~;ss you h~vc that to st~t"nd.th~" :you do not 
h,~,vc m..-..ss production, ~ : .- 
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You will note that t~lat",~{as arobably one Of th~ r,aasons ~hy it .was: 
so difficult during the l,~.t~ war to..begin mass.product!6n of Certain " .. 
mi3_itsm~ itcms~ t~e, simple rcason being., that thc.product~ ~s it w as 
giwcn to industry~ was never J~t~nded for mass iproduction. ° T~cr~ were 
items of ordnanc~ ,>quipment~ for exe~ple~ •~that :had ncver been built in. 
any largo vol~ne, . .. 

• . . . / . . : . .  . " . , .  : 

• ~. - . . : . " . ! . . . . .  

So...you haw.:, first of a_].l~ the. Concept Of unique, design ~¢}~ich is 
intcnd~3d sp:cci.f/icaliy, to takc advantage of advanced m~.nufacturing.. ':--. - 
tochnicues. ' ' ' " ' ' "  ' 

Then you have manufacturing':processes which, in themselVes, are 
designed to r~duce the =~nount of labor. O r , '  to put it another ~a~y~ "to 
increase the productivity of labor on ~ given, task at the lowest possible 
cost but at the s~me time to get the highest possible quality," In 
essence, it .is a :highly repetitive process, . 

Another char~ct~.ristic of the mass-production proces~ that dis- 
tinguishes it from e~ny other manufacturing technique you cg.n think of 
is the fact thg_t, for =.ny given setup, you h~,ve in a.production line the 
equipment rcqu'Im.ed for every process required to c ompiet5 the part. 
5Jbst of ~$ou~ ~i~ho mhybc f?~nili~.r ~th m~nufacturing plants~ knov¢ that i'n 
job-s  op operati0 s setup. That is to s y, you 
have a department in which ~ou do grinding~ ~nother for•~!ling~ drill- 
ing, etce " Normally~ you subdivide the work in such a ~ay that everything 
required grinding is transported to the grinding department~ • th<~ it • 
is_re, outed p~ogresS'~V~ly to other departments. T,hat is the job-shop . . : .  

org.ccss ~ . . , . ,  

. . ~ . : :  . . i ~ . ,  . . 

.,. In. the m0.ss-oroduction field you ce:n tool the raost'minute part," 
~° . . . 

That pirt may rcq~i~b met al-c~tting, grinding~ ihonlng, It may require 
clectrbplating, It• r!vg~y r~qu~o-~ corrosion: coating or solo kind. of 
chc~cal'process. Rcg~rd!c.sS of~how ::.may processes ore involvea, in the 
finish£n~, of one peat, all 05 the necessary ~quSpm-~nt. is 's@t idD on.<a 
~iDglc' line, The'o~rt then prggrosscs from one ooerati6n to ~.nothcr, : : .  : 

all bei-ng, so timedthat each oocration takes about the. s g~u~ ~ amount of 
t~me, "~., Or~. tel. .put it another way,' ~ou. have %o :slow d0%-aY tb!,!~ entire: line 
to.keep p dcc ~ith the siov~ost qpera%ion. That .ia one of the problems : 
of a :aass~production setup. " ' . : . .  ' " ~ 

• " ' a ,  "~'. ', ~ . .  " 

! wou]x~ lik~ to tell. you in advance wh~t I shall :~mohas~ze in the 
discussion--part of it was a little ~ st~tlin~ to mc hfter I~-~d begun 
v~iting this talk . . . .  n o .  that is this: Ths m~ss-production proc~ss has 
so m~.ny advantages that v~e think of J.t ~.s being the most i~llport~nt thing 
~.vo ho.vc. And it is. ~ But, just ].ik~q any other mechanical process~ I% 
also has some. pretty s~<~rious limitations, I donlt know wh6ther any of 
you realize how serious the'. limitations arc~ 
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For example, in industry today, beginning with the end of 1945- 
and I am judging entirely by the automotive industry because that is the 
only. one with which I am thoroughly fs_miliar--ma~ufacturers have been 
progressively changing their production setup. They are beginning to 
brin6~ in more and more automatic machinery. ~ I think we are pretty well 
at the stage now where you could call ce~tain operations "push-button 
operations •" 

At Buick~ for cx~mplc~ you "~will see 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 them. All the equipment is of transfer type. In each 
machinc~ the operation involves an automatic movement from one station to 
another. The only ulace Where you have operators is between machines• 
They serve the function, primarily~ of visual inspection~ just to make 
sure the part does not look visually- bad. All you do is shove the work 
into the machin% press a button, and the machine automatically picks 
it up and !?ushcs it through~ 

That is m.?mvelous| As a matter of £acts if you h~.vc war production 
in large volume. ~ that is the kind of setup you would like to have~ But 
what happens if too much of industry, goes to that kind of advanced 
equipment? .,I think you will find, if we had another cmergencys there is 
no possibility of a conversion of this Buick department to make another 
type of product, That is what startle~ me when I began to think about it, 
This type of equipment has no p.ossibi!ity whatever of conversion,. 

It seems to mc there is as much difference in the aspect of mechan- 
i~.ation between the end of the late wet and now, in that. short pcriod~ 
as there was between the First World War and the Second, Our ~roblems 
in the First Wo~Id W~m were not nesrly so serious from the oroduction 
standpoint, ~st of the materiel was made in fairly small quantities 

rp 
an4 v~c used general-pumpose machinery. ~od....y~ as plants begin to mech- 
a~dze more and morc~ there is very little general-purpose machinery used 
except in the too]. rooms; of course~ you cannot get very much production 
out of them. 

Another problem is--ur2css we haw. ~ learned the lessons of the late 
wsm---thc people have not r~:.lizcd th~ ~. valuc or importance of t~:~_.~e as an 

. clement in pl~nning for procur,~ment, During the past wsm all that 
appeared nccess~ry for a procm'cment agency to do wss to decide they .- 
wanted somethi~g~ orcparo ~. contract and put a date on it.: That had no 
.r.e:lation whatever to the possibility of making the Product. 

Now you camlot oper=te .th?.t way, You can on" a tool-room basis 
only if p~?rts er~ required in sm,'~ll qu~ntity; but you haw:.~ to take time 
into consider ~.tion. 
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The third point I want to makc is one that I think ms really the 
vit~1 ]_ink between th}~ first two--the utilization of f~cilities~ ~nd 
the problem of time, It is ~omething theft is being used to a slight 
extent in industry today, I have in mind a very definite stcp--th~ 
lisison between the product-developmcnt branch of the ~med Forces 
and p~'~olo!c in industry vfno are thoroughly familier with mcchanica] develop- 
mentsy particularly develooments in maohine tools and production processes. 

There is nothing_ more certcin ~han the f~ct that the designer~ ~hether 
hc is designing c. military product or a civilian ~roduct (particuls_rly 
the inSustri~1 designer)~ ps.ys very little attention to the possibility 
o'f producing a p~.rticular product. His job is to create a functional 
design, Toda~ in the era in which ~e are living~ it is absolutely 
impossible to figure on any m~nufacturing program unless functional design 
is tempered to a slight degToc so as to make it practical to produce by 
mass-oroduction methods, 

This is no refl~ction on the d~signer, of Course. After al!~ the 
dc~igfler has his p~ticul~r job of re~e~rch rand dev~lopmont~ to meet 
functional requir<~ments. Th,'o f?~ct of the matter is that~ even ,:;ithin 
the ~_utsmOtiw~ industry~ ~Te have speci~lists who do ~ " no~hzn~ but concen- 
tr0~te on machin.~-tool devclopm~nts, i~izly they are people in the Master 
Mechanic t s Dcpmotmcnt, 

Even in the M~stcr ~bchunicts Department of ~ large plsnt thc work 
is subdivided into 9. number of ~ " -~ . • unctmoms~ deocndirg upon the size of the 
~!ant , There may be a m".n who follov~s nothing but grinders--ther~ are 
So ;.~any things" hzppsnin~ in that field--milling-machine%, 8rilling machines~ 
and so on. Hey; can you ~~xpect an engineer to bc able to fo]_!o~v all of 

• -thSs~ aSvances whe~ t~[-~ p<oople in th.; mech~.nic~i:l ~nd of the plant cannot 
do it except through a n~m~ber of- sp~:~cislists? 

Ti~at is why it ~,~'o imoerative .to have this ~.mnk" bet'~ecn th:~ dcve].op- 
mcnt branch sad people in industry who s~,.~ thoroughly f~m$!iar u~ith 

~n,~,t everything that can be done mass production. Then you -_mrc certain '-~ 
~'~ oroduct to lend itself to mass production has been done to the 8c,.~n of a 

in advance. Once you have frozen th.:: design of a product it is to.o l~te. 

I do not know how f~.~ilisr ~mu gentle.men ar.o ".~,@th the ls.tcst develop- 
ments in thg machine-to01 field; but in the automotiye industry, in 
p orticul~r'~ whcr~ much of this development is t eking place~ we have the 
~os -c~:..l!..@~ ,~ tr~nsfer type of machine ~,'hich I m~,~ntioncd bricf!y at the start. 
It is ~ soecia!izcd ~ ~" m..~cnin~ in ~mich tb~ "transfer" part of the definition 
refers to ":n automatical~ly controllc(i conveyor system of some kind built 
as a oart of the m~chine. It is as much a part o! the mnchin~ as fixture 
is, 
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You can h~w a machine with ~ s many stations as you wish. For 
~x~npl% on this. B~ick lin~ the rough-milling machine~ ~zhich~ is the first 
opcr~.tion on thc: block~ has eight ~tntions. The machine ~.utom~ti~ally 
mills th~ engine block in a number of dispositions~top~ .bottomw sidcs~ 
~nd so on.: Th,~ shifts from on~ side to ~nother ar~ made. autom~.tioal!~ 
by thc fixturu o.t each station. %\%,e~-e heretofore you. h-~_d an oporc,tor 
with ~. trunnion type of fixture,: who had to shift snd move it into 
another.mac~hinc wher-~ the toolir~z -~.~c.s so arr~r.~,~d so ~ to t,'-,.kc ~.nothcr 
part of the block~ in t~is m~chiz~c you simply D.ush it i~ ~d-~hen it 
com,.~s out at the other end it, has.b~.'~n completely milled ~i]. th~ w~y 
tb~'ough. . . 

,~s a m~t5er o~" f:,.ct, thi,'~ typ-~ of process could b~ extended almost 
indefinitely in a n~,.ber of o)erztions.. The o'~ly re?.son it J.snlt is 
beck.use or~.ctical peopl~ in t~c m~?.nuf~.cturing ,lepartmcnt r<:~].ize if you 
make these ~hings too complicated you ar<~ likc:.y to get into difficulty: 
For ax~.mpl~ ~t Bulck~ the cylinder block dcp~.tm~mt consists of c. number 
of Units of these transf~r'machlncs _,~, ~ ~'-~ to~6t~r by a gravity roller 
conveyor s.t various points. If just one of the units go~s down--it 
doesn't matter which on~th~ ~ntire dcpartm~mt i s  do',m. So they are 
~.p~,ro.~.chi~ .th~ :~roblem very cc.uoiously until t~,.C:,, knov; mor(~' about" this 
cquipm~ nt • .. 

Actually~ it w~,.s within th~ east two ye,~rs that we had z'e.~l production 
cxperi~nce ~'.z£th the transfer type of m~chine. Th~ first m~jor example 
of ~% tr-~f,sr m~.chin~ during%-~hc.: ~,~'~ Was tho one b,ailt by Grcenlee for 

.~ ° ] .-  L -  . . . , ~  . . automatically m:,~chinin~ cjl~ncdr ..... ds for. %~r.~ght :~l~ines• %~ere were 
three or four. units of that type in Use• l ' " " 

&ctually, I think ~;,;'~sh was the first m.~nufac%,urer in o~r industry 
to h~:vc the trc.nsfer typ.. of mzClninc for er~inc-[~.'.chining~ this being 
installed ~.t Kenosha in .1940, 

The reason I h.:~v,:~ plac.~d so zmch ~-w.oho.sis on the development of 
adw~nced ~ ~ ; " "~ ..... cnznery is because c.t the ~,:gim~ing of-the lat~ ;;~.r---in fact~ 
during tn,-~"~ 'co,~sc of Sh,.~ so-c.~_il~(.- ~ defense p~rio., in 1940--the people 
.of this .country~ ccr.tqinly th@. legislators in W---~h~n~ton.~_ __~ were ~.~re~tlv.. 
confuse.d by.orooos~is such as the R~',uther plan. I (~6n~t know-~ether 
any of you rcme[!.ber ,~h~.t the R_utn~_ :plc.n.wo.s, It was ,~volved by Walter 
R~:uthcr# present presid,cnt ofUA[@ (C'IO)~ i~ DgtrQit, He had abrilliant 
pl~n i~ ~/~'.hich hc pro.~osod tho.t~ inasmuch ~s ~u.tomobilc production was 

, " " " :~ ccrt~iin 9ortion of being :cut b.~ck.~ all pou had to do was set ,_s.~d~ 
floor s-p~c~ in cn _".utomobil~; plant--pr~stm~.ing yore ha~./ sufficient cut- 
beck in oroS.uction.to leave .som:~c floor.Space--put So.,m.~ m~.chi,:ery in this 
floor soacc .~d be:.in building aircr?.ft c~cl aircr~ft engin.~s, Many 
peoo].'~., in th,o Oow;rr~n~.:nt~ zt ~.ne ~-~]z._~'-';': ,thou~:.nt. . it ¥;zs wonderful, 

./ 
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The oth~r tnlno that ,v~s Co~fuSing w~s to have a'major ~-~xecutive 
b ~ .... ~ " if and vrh~n the time in the mutomobile industry tellth. ~u,.llc that~ . 

ceme~ he £ould build somcthir~ {ike five hund~red ai.rpl~.ncs aday in his 
owff. p!<~t.' Th~:rc~" again, everybody lezned bs.ck and said, "if that can 
be.done~ then :';hy should we worry? Wclre not in the wo~r° We CaD w~.it." 
A d e n " s o  .we did. • ...t . 

• }!. .~cn t h e  t i m e  c o m e ~  l o o k  ~ ~ l ~ , t  w e  a c t u a l l y  h a d  t o  d . o °  S u r e  v ~  w o n  

t h e  w ~ , ~ ,  ;'~e h a d  a l l  t h e  f - . c i l i t i c s ,  B u t "  i n  ' ~ - .  . . orc~z ~o ou~Id tczlks we had 
to build a tank ~mrsonal in Detroit. You could not build them in an 
automobile pl~:nt ~.t' the st~.rt, ~Yillow Run~ '.~ith four million squr~re 
feet~ had to be built to produc<~ ~-24~s. It took a long time to build 
it, , m-,it~ ~ rc(luircd asuo~.;r h~,~...v' ..... ~ to fu~" it,. ~ight after that~ when 
the B-29-progrsm csme in, we h~.d.tc build some nine million squsre feet 
in Chicago ;~0r producini.~ the engines for F.,-29~s, 

g 

If you. tske a. look at ~ the ......... s-,~ l-.~m.~ ' ~- progr~m.yoh Will nec~ll the 
@ery sizable pl~nts built at various times during the war. Certainly 
it was not completely a conversion of oeocetime facilities to wartime 
uses, .And yet i ~hink a lot of peop!e~÷.ill say we actually did convert, 
Consider just 0n~<~ c~se: the Pl3~,~outh plant in Detroit, Its represent- 
atives converted, lO0 percent to ws~ - materiel. But when the win" .was 
ow~r there wasn't .?. thing in:the plant that could bc used for reconversion 
to passenger cars. In shifting to w~-nr production.they ripped out all of 
tlieir" conv.eyors nhd filled :i.~t ,~i~,~ concrete ~.II of the space that was 
open for tnu .... conv?ver 'lines. ':~hun they rcconvcrte#, to oe-.cetime 
production, t~cy had to dig' s~l of this stuff out and put the conve~rs 
back in. So~ you see, the proS:uction orocess is not a rcversibls one 
with r.~spcct.to conversion and reconversion, We might as well recog- 
nize that as a p'~rt of the problem in addition to th<; question of time, 

V ~ust want to m~..kc another -i ~ , : _ o o .  n~, ab~'ut~ this • ~roblem of li~.ison in 
desi~ning for ..... production.. - . 1 ;~<.',O ~% 

.< 

An cngim~er m%v f.:,:.~l at the start, if this thing~ is proposed~ that 
perhaps what we arc t ~.Ikin~ about is something that.. Will actually .affect 
the functioni~ Dr. c, o.-..rt, It isn't tho.t"~.t all. It is~rathcr~ the 
small~ subtl~ chan'~s" th.A.t . can bc made. TAM., for examplc~ the bro.~.ching 
process° Sm.f..-,cc bro~..chin~ ~d~_ich makes it possible to finish the exterior 
of ~,. psrt in aRv form'~ whether .J.~. is flat or curved or. a complex @ur- 
vo.tt~c of some Idnd~. c~n bc done in the breaclAng, m~cb~ne. The broaching 

.... mo~tr .t~..d by actu~.! exoerience ~ur&n~ the east machinc~ as has bc,~n d,-~ ~ ~ ~ , 

te.n years or so, does the job in .o.b~ut' one-scv<-nth o~ one-tenth of the 
tLmc of mi.lling. As ~ m.~,.tt~ir of f.~,.ct~ if it w e r : ~  not for surface 
broachipg ,~l.:on would not bc .ob.]..~: to m,?.k~ th~ tm-bine wheel for the jet 
~n~mnes f f h e y  ore bull.dims. '.. 0 

.6 
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Frequently you may have a p~t which lends itself be:÷ntifUlly to 
surface broaching except that it has a boss on it. Suppose that boss 
will interfere with the travel of the tool because, after all, the tool 
nee to traverse completely. If the designer were to oresent ,this to the 
man ~ho has to do the manufacturing and ask him for his criticismj the 
first ci~ltiesm the manwould make is thet "Well, we would like to 
surf<co :~oach it because that is going to be much faster and we can do 
the job very *~;ell, but this boss is in the way. Can you eliminate it in 
some way.,'. That is hot too difficult. If.it affects functioning~ you 
have to make a compromise end do it some other way, 

I will leave with you, Colonel ~ o _. . ~. or~me~ ~ cooy of a osper that was 
presented at the S.A.E: meet ing~ giv.ing th6 functions of the Production 
Engineering Dep%r, tmont at Buick. ±hst is one of the best and lot~st 
setups I know ,of. You con get mor~ oodles of this from the S.A.E, But 
they have! don~. at Buick thc w~ry thin9 1 sm talking about~ ~ cxc:'~pt that 
th~ problem of the Armed Forccs~ of course~ is so much gr~bter ~mnd w~ll 
have so m~ny more ramificationsj but the orinciplo is .there." I just want 
to giw~ you some of the tooical headings; I won't read the contents at all. 

Her::: are the functions of this Production Engineering Depemtmcnt: 
It acts as liaison between the Crr Engineering and £astcr .~(echangcs 
Department, Production Dcpartmcnt~ Purchasing Dcpertment~ InspcctiOn 
Departmcnt~ and Service Department. So, you so%" it links ~n[th 
engineering ~vcr~/ching that h~s to do with the manufacture and dis- 
tribution of the product. , 

In the oroduction activities thegn follow new designs to 9~ sure, 
that features likely to prove troublesome el difficult from the manufactur- 
ing vi,~m~oint ere a~oidc, d. or prop~rly..~v~,%uatcd. ~:hey: investigate: and " 
rcoort on engineeri~% changes r,~quircd .by tl~S fgctory. 

You must remember, ~cntlcmem~ that the only value .o:f this kind of a 
setup .is before the design is frozen; while it is still in the fluid 
~ . a t c •  . .  . . . .  : • . • - 

"To process <ll chcngcs rcgardl~ss of origin~ so that no. change is 
m~J.e unlcss this group approves i.t or h~.ndles it, 

"To"~;Titc ~nd dis,tribu{.c experimental and @roductionr®lease~, 

"To v~ite and obtain cost compsrisons~ 

"To investigate requests ~or deviations in m~terial and construction. 

'qrtrri te and  d i s t r i b u t e  e n g i n e ~ . . r i n g  i n f o r m a t i o n  b o o k s  f o r  f a c t o r y  u s e .  
• . . .  

"Sup~ly. resident engineers for assembly pl~nts.". 

(?ut ~.f t h a t  g r o u p  y o u  g e t  s p e c i a l i s t s  who c s n  be u s e d  t o  o p s r a t e  a p l a n t .  



They make ~i00 perce~t' and .uni~ inspec~tion checks and report, on 
"them, : ' ~ . .. i . . .~ ~ . . 

"Recormnend the •proper .shippir~ methods.,, " : 

That will •give you :a-general idea of the .things this one c0m- 
me~cial department dpes. . . . . . .  " 

t 

Here sre some thiD'gs I noted from ou~t getting around in the dif- 
ferent plants during the war; things thst would have been facilitated 
if there had been such .% setup. For example, AC Sp~rk Plug and Dolce 
were~two of the companies ! studied durin~ the'war& •They had the first 
contracts for.the volume manufacture of Browning g~n~," So far as i know--- 
I may be %~ng; I don't kno~v the ~;~hole history of it--I think the Browning 
gunS~:~ere an arsenal produc t during the period between ~brld ~Lgr I And 
V~orld War II. : 

COL0hEL GR&NE: k Co,it product. 

~..:~i. 0ESCd~LIN: Was it built .in large quantity? 

COLOI,~ EZ CR&hE: No, ~ ~ ' 

~R. umSCH,.LL,, Let~s say origins[fly it was a.n. arsenal p~oduct, 
built 'in small quantity. By the time it got to '~C and Dolce it w.9~ 
required in real larg@ volume. Yet~ nobody had "th@ kno;v-how, certainly 
not .in the Detroit area. But ~ they hAd to take a product that had 
been built in limited volume--~.~hatever that .vol~me. happened to be'- 
and step it up considerably. . : 

The first thing they did was the ve:-v first orocess I menti0ned-- 
the difference between whatwe mes.n bY,mass production and simply high 
volume, .The only ~ machines AC h9.d ~.~erethe machines token Qut of ~_rsenal 
stores; machines that had been in arsenal stores for perhaps t~venty-five 
years. There were Pr,~tt & ~itney profiles ths.t had not been us,.~d'sinc~ 
1917 or 1918g They simply added more of them. ~hf-n. they started~.:they 
had to take this 0roduc@ and do the best they could vithit. But as 
they worked %',%th it~ as they manufact-~red it, and as they established ~ 
a trizkl~of pr:oduetion~ they began to suggest changes in design and 
manufc.cturing pro cedures. 

For instance, I thir/~ Colonel Crane was still in Detroit when~ 
Pontiac,. maki~ 0erlikon guns <%nd AC or f~rownings recommended .the.. 
substitution of Arma steel castings for forging. On the 0erlikon gun 

. you had: a.large breech block weighi .ng~ I suo?ose , ~ground 200 pounds in a 
solid forging. This had to be.completely whittled out, inside and out, 
and that was done ve~x laboriously by milling-machine :methods. Then, after 
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they had~orkod on it for a while~ some,no -got the bright idea of using 
an krma steel casting which v/ould require the very m~nimum of metal- 
removal operations, 

I mentioned that time is an important element, I ho.vo just li~ted 
some of the tirac-consuming steps, Of course s you will understand that,. 
while I list th~sc separately, many of them can and should be done con- 
currcntly~ Nevertheless s they are time-consuming steps. I sm starting 
now from t~c concept of a desmgn before• anything has been built; before 
you have had pilot production, 

You have a cons~nption of time ~_n experimental production~ testing~ 
and research~ Aft,~r all~ you cannot really test a product until after 
you have built it in expcrimental production, 

Th~ n~xt step is the transls•tion of product design into production 
design and the applicat~ on of manufacturing tolerances. • These things 
all take time in the drafting room aod consultation with the manufactur- 
ing dep~mrt~ nt. 

The,next stage is to rele~.se the dr~.wings for production~ at v.~hich 
point they go into the ~astcr. Mcchanic~s Department. The Master 
Mechanic~,s Department develops th~ sequence of operations that rill be 
performed~ and <]ctermincs the equipment required., Those are all purely. 
preliminary steps., just stu4ies~ They contribute nothing to the actual 
manufacture of the produc$° 

After tha$~ you h~ve to design the toolimg~ fix.tu~es~ dics~ molds., 
whatever is ~equired, As this .design ~ork is completcd.~ of course, the 
tooling can be t}~own into the hopper for its.production, 

Th:~n you h~.ve to start worrying about the pl~.nt, l~you$o You may de- 
cide that you can use the existing plrn$, In that csse.j you !~ave to r~- 
layout the entire plant and oosition, the mac~hiner~;, That is determined 
by the sequence of. opexations., materials handling devices.~ and so or~. 

• Then'you begin the process of o~dering tools ~nd machines, Under 
norir~al circ~dstances--today , for ~ample--it takGs t~hree~ six.~ or nine 
months :to get ?. ~ '" .~ macnln~ too"_'.-. During the war people waited for. eighteen 
mon~hs~or two years •before they got a machine tool.. Incidentally~ that 
is going to be a major problem b~cause if there is a lot of transfer 
equipment around thct ~le cannot adapt, ther< ~, will be the job of ordering 
entirely neer machinery. . . 

On the other hand s suppose an existing plant either is not available 
or not suitable, or not big •enough. Then a new plant is needed." There 
is another type of prob, l.em.. You have 'to pick a~.site, acquire it~ design 

• 
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the building, ~nd build i t, ~D~ring the~war Albert Kahn did a good job. 
They put up some of th~ biggest structures in our country in •about 
n~nety days° But you cannot always bank on that, • 

: f'~ter all of that-is done, afte r you ha~e done this prepcratory 
wor~ after you h,~ve yo'ur plant all laid out, and so on, you still have 
to ~Zake time for the instal!gtion of machTnery. You still have to dig 
found~tiens for the pr.~sses ~,nd h~avy machi~es.i •Then you have to cut out 
plc.ocs in which to instell the floor conveyers; put up the structures 
for supporting monorail conveyers~ and so Ca. '! 

L ~fhen you hays to i~rGve the machines and tools. They do not work 
right the ~firs t t~ne. In fact~ under normal cincumstances ~ ,if you ",v alk 
into ~.n automobile pleat a~oat the t~ne they put-in a new machine, it 
may be tlmce months before t~at machine is really perking properly. • On 
pre~s ~Ork~ it frequently takes a matter of days or several weeks to 
have a l,.-.~ge-size~ stamping oroduced Properly. .~ 

These dctails all t~ke time. You simply cannot beat the game. ~:Af[l 
I submit to you is that under normal conditions in the automobile industry 
the m~,nufacturer pl~ns ahes,d about eighteen months for any ne~.~,., model~ 
even i~f the changoss h~ve not be~n~gxtensive. You may have read just 
recently that' Lincoln'is in the ~.~rocess of change-over cud v~li~close 
do~;uq for s month. Well dealt t~hink for one moment that the oeriO~ of 
a month is the period in'which this actu~l change-ow~r is me de.. That 
simply is the time they have given themselves for getting !the machines 
and tooling installed; that is~ h~,ving jigs an~ fixtures put on those 
machines.% It takes them a month do dO it. But if they had not started 
back in the cRrly part of' 1947~ or even the latter ps~rt o~ 1946, to 
order tools that ho w~ be<~n designed for this job, tn~y would not be 
building i't tod,~9. C<:rtair~y they v.ou!d not be building it in this 
l~onth ~ S .o~riod. 

• I would like: to touc~- j~st h bit on th~ subject of subcontracting. 
I h~d a lot ~o. do ,,vith" it for the l,ia~z dnripg the war. We found it ' 
quite an unmixe'd bl~ssing. I do not ,think the historical record will 
show that-all of the subcontractors pcrform~~d well. One of t.hc troubles 
~.s th:zt ~t~ing the -~-~"-r you ~v.~r~ forced to' put Certain p~ople in business 
as subcontr'actor's, bhcn the ~-:" b~anpoi'~'er,,,~ Com missidn' c~m~e into being, 
it: dcsigno~tcd c~rtain ~or~-s as "distres[s are'as." Civilian oroduction'had 
been stOpp~ 9 arbmtrari~y by tN;:~ Govcrri~ont; hero Wer~ buildings standing 
and men. idle. ~y that oroccss it ~vaS dec~ ded these areas would be~come 
subco ntr actor s. : ~. ..... : 

• It did not s!ways ~,~'ork out ~,~]:ol!. Unless oeool~ are ~ccustomed to 
working with mass'orloducbion m~tHOds, it is very ~ifficult f~r t hcm~ to 
become accomOdated tO subco£~rac;~tinE. "In ~.inyigvczt~ sUbcont~icting win 
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always be with us. No manufac,turer can possibly.build everything that 
goes into the end product. The automobile manufacturer is far from 
being the manufacturer of a como].ete vehicle. He buys the accessories-- 
tires~ wheels~ and any number of things--from the outside., The big pro- 
blem is to decide at the outset just how much the manufacturer o~n 
build and how much he will h-,~ve to buy outside,. From that moment on the 
subcontracting program begins.. From a perusal of the historical record 
thct otu- A~nned Forces, in general;, built up you can get a f~mir appraisal~ 
I think~ of the performance of mc.ny of the contractors and subcontractors. 

Here is the final point i wanted to touch ons the machine tool 
problem. I touched on it a little in my opening rem~rks.: 

• 

Tfe knovr that during the war the demrnd for machine tools--and I 
assume it wss all justified~simply exceeded our ability ~nd capacity to 
pro~uce. The machine tool industrys no matter how much it cou.ld expe.nd~ ~ 

simply could not handle the volume of business. ' That was primarily 
the reason :7hy some manufacturers ~raited for eighteen months~ two years~: 
or more~• to get a special machine tool. . .  

I remember in the Burcau of Ships ~ program for making cylinder liners 
for the big Diesels thct we could not get e. l,?~ge honing mack[ne~ I 
think that, • vith n~l of the priorities and all of the directives that could 
be brought to be~r, it took almost a year before the mac~hine ~;as finally 
ins:talled. Of co~sc~: in the case of special machines, the situation 
is cw:n more difficult. 

!~'dhat ,I am leading up to--going back •to t h e  first Point I made-- 
is that I believe a great deal more ~r~achinerY:will be unavail~.ble • 
next timo than was the case in the late war.. I thir~ it was'~ very 
wise mo~e to have earmarkedy as I undcrst.~nd i~'~ something like ninety- 
three thousand pieces "of machines for JAN}~"~.T out of WAA storet The 
only troubl@ is I h,~v~- heard '.from some of the people, concerned with it 
th~,t they started ?icking t~is mnchin~ry a little too .late "e.~id the 
selection was not so good as it might h~.vo been.• 

I do not know whether JANT,,,B.T really has enough machinery earmarked 
to c~rry forward a program. Our only hope of initiating any. program is 
to h~.ve as big a stock pile as possible of general-ourpose machinery. 
• ~ z t h  general-p~rpo~e machinery.you can start an~ project Wry: qu.ickly~ 
with simple tooling and good operators, Then~ as you-got at~ickle of 
production~ you can study the: ,.~:dvanced methods and have machinery built 
th:~t is caoable, of ;~ivmng~ .... a highez rate of production, But unless we 
have a very good stock pile~, a very good vcarehouse-load of essential 
machinery of all kinds, we will be up a~ainst it if we <~,ver n<~ed pro- 
duct ion in a hurry,~ 

..• . ; : "  
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( D i s C u s s i o n  o f f - . . t ~ e  r e ~ o r d . )  • ~:~ . . . .  . 

-'": G&ntlemen, .l'%hink I Wo~id!i~e fie stop at this ooint., l.h~ve. 
covered all of the "high-spots I:voanted to cover, I am now open for 
questions, if yo~ wish, . . . .  

., COLOI~EL-:CP~NE- Are there any.questions? 

Q[~ZSTIO~: I have three questions, sir. These apply to what the 
College calls military motor transports; •that is, vehicles prim9~rily 
for military transportation as compared "~'~ith comb~,t. 

You me-ntioned that the transfer type machinery ~ could not be •con- 
verted to :an~bhing else. If you wanted ate make a truck, or jeop, or 
so.m~thing like that~ could you use thQse ~m~chin.gs to build the engines 
for those, or does that ~stigma stiil apply? That is the first question. 

t : i [h 

The second: V~%Int nerc,,nt~c~_ ~ -o - 9fthe automobile industry oroduced. ~ 
milit~my motor transports during the v;.~.r? You mentioned about their 
producing ammunition, tahks,and w4.rious Other things. I just wondered 
wh~,t v~as-loft. :~ 

L" ," " ' " 

And the thir.~ one-- , - 

COLONEL CRANE: Just :?. minute] Lotls take these questions up 
one at a time. 

. . . . .  if: j i . . . . . . .  

N}~. GESC~mLIi\:: Perh~os I should hs•v6; made myself a little more 
s.oecific. : Of course, your cuestion does require a littl~ time to answer. 

1~hat I.h~d inmind p~rticulirly v,'as this (I should have :defined it) 
The tro.nsfer machine is & unique type of machine which is adaptable only 
to the t3rpe of product for ~.vhich it is originally designed, • ~'Not only 
type, but even size. For.-~x~ple~ the fsct that ~ick has a cylinder- ~ 
block line does not mean that th.c machinery at Buick ce.n be adapted to 
mak,~ .another type of engine or another size of engine, 

• On .the other hc.nd, th~.t =;,~ould be a:'[~roblem for later donsideration. 
You .~gh% be •forced to develop an cngin~.~:~nioh had almost similar 
physic~ choracteristics in,order to ,utilize the machinery; ~it could 
b e d : d o n e ,  ~ ~ . : 

Bu t  I ~;as t h i n k i n g  b e y o n d  t h a t ,  D u r i n g  % h e - w a r  a l l  o £  t h e  p ~ . s s e n g e r  
c a r  b u i l d i n g  £e, c i l i t i o s  -.,'.:ere c o n v e r t e d  t o  p r O d u c t s , t h e . t  t h e  i n d u s t r y  " ,; 

. h~ ;t had never built before; oroducts the% wcr, e entirely dissimil~a~. : T ~ 
is the thing I had in mind. They could not take ~ transfer line design 
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fo~ m~:i<ing cylinder blocks or,transmissi0n cases and oroduce components~ 
sa.y~ for a rifle or m~chine gun~ That is what I had in mlnd~ pri~oril~. 

T.he Oeneral ~{oters truck had no particular problem of cor~version 
~.t all~ Studebaker was a passenger-car builder, but they "~erE building -~ 
the .~.~asel -~nd.25-ton trucks. They h~d "no oroblem of conversion what- 
~ver, e In fact, they never ripped out a single conveyer lin~ 

Fo~d was in almost,, the s.~e positiono Ford. h~.d the jeeo contracts; 
it had truck Contracts. Ford really ~id.not reconvert as much as~some 
of the other manufacturers did. ~hat Ford did wo.s to ~)ut in n~w ~lant 
facilities. For-instnnce, right now Ford ho.s t~hc building in which the 
Pratt & ~nibney engines ore bein~ built, ~cy went out to Willow Hun and 
built o, plant for m~king the B-24 .~irfr~no. 

o! :. 

Buick~ ~ftcr the :~zr" was over, had to, ms~ke a compl~te chanEo-over. 
It w,~.s not a rcconw~rsion pro;~,rc~., but just like building up ~n entirely 
ne~" establishment. It hr~d no sombl'~ncc 'of an engi~ne plant or trrms- 
~ission ~l~.nt left. Buick was oporeting th<~ engine plant ~t ~,~elros~ 
Park but mony p~mts for that plant wer<, ~ made in Flin%; It built" the 
trnnsmission for the E-4 ~d ~.].So for th~ ",,~-24 tank. S0~ you se~" 
~a.ick h~d quite a sizable pro~,T~. 

I think'it is very ~.~port mt to plan the mode Of attack in advance. 
If you ,~re going.to hc, vd truck~ in th:~ program, by all ~eans try to ~ 
keep the people who l'aw'~ be,i~n building trucks from the i time they st~rted 
in business to contir:ue bui].diZg trucks for t'he military progr~,m. Donlt 
go out and find sorry<: one in the country soraLc:;hcrg who saw a ~rack or~]y 
on the farn: ind:,put }:i,a in the business of building trucks. 

That is precisely what hap}i~cncd in so,.ae ccses during the w:~. At 
tint hcginning" of the wor~ thc~Nox7? decided that because of some of 
'its bad cxper+encc--som~:: Of you ~:~ill rcc~].! this--there, would bc no 
cast iron used inNavy construction. It Seems there h",d been so.~,~c 
cases of Explosion where ca:~t iron flew aport. SO, because of t?i~ 
the I:~~W decided there would b~, ~ no mOP,-,' cast iron used. Im.mediately~ 
many foundries, in anticipation of this business~reconve, r%~d to stee~, 
By the tine we got. ~ound to m:.l<in~z engines Out of 6est iron~ :;~'e had 
vcr~ ].it'tie cqst iron foundry c~p~,~it~, awilab!:~, • 

Even in the case of the ~"m~.~a steel progrs~u~ Sa~in~av M~l!cable 
converted most of its malleable-iron facilities to steel. ~}~n the w~m 
~'as over~ it ho, d no dcm~,nd for stci~l. In fact.~ the primsry r~ason 
for converting to stc.::l w?.s bec<~us~o of the tanM-tread p~rts it needed. 

There ~'as an ~v~Tu]. lot of c".pacity lost because "~::c had to shift 
from iron to steel; thcn~e Could rlot shift back agafn~ 
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That .is my ~.nswer to your first question, 

' COI.ONEL CRA~E: There is one point I ~.i'~ould ;like to interject her6 
,. that. illustrates-whs.t . c,~n be ,~ohe~ ~nd: .th.-~t v.ms 'th,.~ .dcvcl0pment Of the 
• ~}C~5 li,~ht b~m k from the. )"~33 ~,~'hich uti!&zes the C.~dillac engine . as ~.t 
was_produced in. thu commercial f?.cilities. In other words~ the ?.:~-5 
tank used ,~. twin .Cadi~l~c Inst~ll.~.tion ~ith..very slight modification 
ov~r its existing line-,- ~-.. : .. 

!-R. G~CHELIN (interposing) : .An4 with the hydromatic trs~nsmiesion. 

COLO~ CRANE: Which, ag~in~ vm~.; .~ cor~nerci~"item, So it is pos- 
sible to do those.;things, • , .  

,~t. GESCI~LIN: ~hcn the l,!c.v~/• w:)ntto the LVT program, it took those 
s:.me components as p~mrt, of .tbc LVT: So there is a.go0d deal to that. 
But you he~ve to do it in 9.dv~.~Cc.. 

[. "" : 

,.. O~S~Iuh~: Thnt uns~ver.Jd '-,~D: first emd third questions~. I still 
• , C 

b~.v.~ the second, thgugh. : 

I ~ii~-oh!d like.your c s t ~ ' t t ~ :  z ~  to how much of the automotive industry 
was stil3, building trucks~ ?Iozscls~ and one tlzing or e.nother in-the 
tr~.nsport line.durizg the ~v.~r, In other words~ it was left still build-. 
ing automotive . t h i n z s ,  

. ~ ~{, GESCHELIN; I couldnot honestly give you any oerccntag~s. ~,"~ 
general ~,prcssion tvould,be'.ths.t only-.% minor percentage of thoindlustry 
wc.s left opcr~.ting, on oroducts ~ith which it was fnmilism, I c.an 9.~nost 
Co.to log them, Th.~ truck manufocblrcrs %Nose production was very small. 
normally .remained in the truck business, that is~ Diamond T, Ford ~ 
Federal, ~...ck, ~:~,ite~ ind Sbudebo!;cr. Thcn~ Of course~ Willys w#s 
bui!dingj the jcep,[FOrd ..~fas ~].so building the jeep, T hot is about all. 

' <*'  . G " ' C  Chevr~!~t was building tr Ic~, c..Iso .,, .. • : : 
• % - • , 

• T.hc peopL~ who were :~st~blished in. th'~ truc~ ~5usincss we.r,.. ~ building 
trucks', iqobody in th~ p?.ssengcr-c~,,~ business--dent t forge t that that is 
the~m>:jor pert of the ,;mployment--v~;~,s building anything they had built 
bc£~rb~ v;ith the .exCeption of thc~fsct that Chevrolet Was still build- 
in~:'. ,.~.o~,~.:.. trucks... Ford.still built jeeps ~nd trucks, ~!~t~deb~kcr' v.ras 
building sQn~ .trucks. But ::lanuf~.cturor's lik,~ Nash~[:Pockard~. th<( 

.~J . . . . .  o t  D o d g e  t r u c k ~  v c h i c h ~  o f  ' c o ~ s . ~ . ,  h a s - .  C h ~ ; s l e r  C o r . . p o r 9 , t i o n  " u ~ i t s ~ .  ~ , " ' ~ - . 1  

sep~re.te facilitics~..?&l s~~ng ow)r ~ ,:~ntircly different pro@ucts, 

The int~resting thing is~ .;i£ you re~,d the historic record, look 
for thc~-?~,:iount of w:~r product '51~%t ¢¢~.~.~i built~ re.ted in tcri~is o£ dollars,. 
It. was t<.~rrific ~s comp~..r~d ' ; . ; i t h  tfi~ " .'~ " ' ~  • p~.ac~t~,.,~ proddction of ~n~ given • 
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plant,. 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 ~aseto illustrate that, Delco-Remy. 
Delco-Remy did not have a single conveyer operating during the war. They 
did not have enough volume of anything to justify the operation of con- 
veyers, Their conveyers ~ere stopped. Yet the volume of business per 
product line for the plant was many times what they ever did during 
ordinary peacetime years, So there is a difference in productivity at 
the same time, 

Yon had a third question.. 

QUESTIONER: You covered that in-your first answer. Thank you. 

QUESTION: Will you discuss the customary practice in the automotive 
industry of manufactt/ring spare parts for both current models and past 
models for which tl~e current production is not'interchangeable? 

• ~,R. GESCHELIN: .Yes, sir. 

In the first place, so far as current production is concerned~. ~hat 
is a relatively simple matter. All of the spare parts production is 
stolen from current production. Or, to put it better, you estimate how 
much you want and you simply add it to the number of parts you need for 
current productioo. That is an estimate. That is made by the Sales 
• and Merchandising Departments. Then, as the parts are produced~ .they 
are taken right but of the manufacturing department s before they get to 
assembly, and shifted directly to the distribution department. That 
part of it is ~ory simple. 

SO far as the older models are concerned, of course the problem iS 
not so simple. In the first pl.ace, the manufacturgr ~ in order to reduce 
the amount of things he must make of the old stuff, puts a ceiling as 

• to how far back he will 'go. There are certain models for which no 
spare ports are eve@ available unless you cannibalize them from a junk 
de al er. • 

The average life right nov[ of an automobile is about eigb.t and a 
half years, That is a n~tion-v~ide averoge. So~ .orincipally because of 
the.war~ .the manufacturers ere going back further than they ever did, 
They-v~ill recognize perhaps a 1937 or 19.38 car as b6ing in the picture, 
Normaliy they wonWt go back that far, 

To make spume ~arts for. these cars they handle them in different ways, 
depending upon t~J size of the organization. There are. some plants that 
have just a little department -¢,~ere they c?.n set up spme general~purpose 
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machinery and produc~ spare par~s~: .In other cases---take General Motors~ 
some of its pnrts divisions must accomodate a flow of sp,:mre, parts in ° 
small volume for the benefit of the division that it supplies~, 

CO~OEEL CRANE: We he v@ ~. Fred Bahr, of Chrysler~ coming dov~ to 
give] us a t~ik on spare p~.mrts later on in the course. I would like to 
lay off that and take some oth~r quastions. 

~ . , . ~  ~ ~ ;  ~Ug$110.1. iam :interested in hearing your ~stimate of the length 
of time it would take for automotive companies like ~ Nash or Buick~ if 
they could get sufficient general-purpose machine tools out of thc 
JA ..... ~T program, to tool up and get converted to the production of~ say~. 
turbojet engines for aircraft, 

• ~.:R. GESC~ELiN: ~Vell~ ho-~v long has Allison been working on its 
experimental j~b? : 

QUESTIO?~ER: It has been working, for ~ long time. 

~,~. GLSC~IELIN: I was in Allison's ol~.ce just about s month ago. 
It has put through some production changes there. 

I wonder if you have enough equipment .in JA~i~,[&T of the kin~ you 
want for jet production? ~ • 

QUESTION~L: I don~t knowo, But assmaing you imvg. 
÷ 

LR. G~SCHELIN:~" ~ ~ -Judgin ~..by what I saw at Allison--I have never seen 
jet production except on this trip to Allison--I don't b~licvc ~j-e .have 
the necessary machinery in stock pile. 

Allison hc.s the J-33 s.:nd: J-35 engines there. Assuming the design 
docsntt vary~ ~e do' not h.?.ve m~.chin.',~rF available of the type it needs-- 
for example~ for milling the compressor, I don't beli~ve we have milling 
machines of that type because those ~resll speci~.l Cincinnati mills. Of 
co~rse~ they might have Some other vmy to weld the turbine to the shaft. 

Ass%ming you have the m?.chinery in JAN?$%T, and ~.ssumin.g the.t" the 
st.orek~eping v¢ill be handled, more efficiently than it :has.been under 
?~AL---letls ~.ssume very i~.eal conditions--then you must.haw; ~ neriod~ Z 
v:ou~.~...S~.y~ of thr~e to 'four mo~ths to :clear out the existing facilities. 
The~n"y6U h~-.ve 6~nothor period of threej four~ or ~ive months in v$'hich t$ 
inst?.ll the new machinery. Don~t ~orget; even if the :machinery is 

.. ,-. ~.~l~.b!e~. the too.ling isn't. You hs.w. the oroblem of tools ~,nd fixtures. 
~ " ' ~ D u r i n ~  th~!  p a s t ' W ~  s o  m a n y  t o o l s  - ~ ..n,.. fixtL~es were required we didn't 

'h.hVe enough • facil~tieS in tNe country to mak+:thcm, Programs had to wait. 
Ths.t is why ther0 :W~..s .a system o.f directives ?rid ~rloritics to try to .. 
allocate according to the r~in,tive ~port~nce of a program. 
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S~ I Would say that if you can do that in a year you would be very 
fortunate. I think Allison has been working for more than a year, it is 
up t6 what it calls mass production. I think it amounts to five engines 
of eich type per day, which is mass production in that industry, 

: But the fact still remains if you don,t have gen@ral-purpose 
machinery, then you will never start the program at all. I don't see 
how you c~n. 

QU~TION: Is it feasible to stockpile tools? Supposing you bring 
in a new tartly, for instance. Is it feasible to stock up on so many sets 
of tool~ in case you should ~mnt them? 

~. GESCHELIN: I don't believe so. I ,/~uld not speak for th~ Armed 
Forces but considering the fact that you h~ve no way of knowing when an 
emergency begins, and considering the further fact that all design is 
in a state of f]~, it certainly woul4 not be good business to take 
anything we have today~ for instance~ ~n'd tool for it when you know in 
a period of two or three years your design has changed so radically there 
is nothing" about it comparable to the orlginal~design.. 

That is why I do not think you can prepare too much o:n the-actual, 
pr.~.cticf~l ~pect. But you do have to prepare yourself in advance on the 
design as you go along. 

The only ~mswer to your question is, this JAN~.T stock pil~ should 
be made sufficiently •adequate, ~or instano@, it took almost t~,~o years, 
or more~ before Congress finally authorized JAN~.T to .get thos@ tools. 
B~t.hat time a great deal of the really good stu!f'~,vas frittered array, 

• t.Q :~eOpl4 who really did not n~ed it, The same thiflg is hspp@ning to 
plants.. I just he~rd recently that in Buffalo. , where Chevrolet built 
engines "during the war; the ~&i facilities were higned over to the Play- 
boy corporation to make a. thre~:-%vheel motor csr.. 

QUESTION: Sir, are you acquainted with the reasons for the decision 
of the Ford Motor Compan~z to eliminate a lot" of its mechanized con- 
veyers and use pal!etizing? 

?~. GESCHELIN: I am thoroughly familiar ,~th what Ford is doing. 
Let!s put it that ~ayj 

Have you been uo there, or ~%re you spe~king from wh~t is in the 
literature ? 

QUESTIOh~ER: There was a very vague reference to it in the 
news p ap~r s, 
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.There is no such thing as. eliminating :conveyers, You/cannot ~et 
along ~,~ithout them. Today the materials-handling process, which you 
can consider, an %ntegrati~n o£.a lo.% of: ~things~ :.is equally asimoortant 
as c~y :m~chi~e •tool you can buyer Without the mnterisls-haadlln~idevice z 
adwnced machinery is useless. The transfer machine is ~.¢orth%esS 
if you don't have conveyerizat$on~. 

~ . . : . - [ . .  " . .  : . • ; .  ~ : • 

in this connection I might paint< ou~ For.d is not the o~ly one :using 
pal]ctizing, Ch,vrolet and all. the rest of them are doing it now. 
Pallet±zing is a means of organizing the shipment of materials from a 

: .... supplier to~ th-s user; .for stprin~ the m~tericls in the u, serl~ plant, 
and.for distribution .to the "~r~;,.s .in which manuf~.ctt~ingwill be done 
.on those p~rts.:., It 4oes..not rep].~c9 any. of the conveyers. , ." ~: 

'. ~ Ford h~s r~.;plcced sea.3, of ~,~!.: monor£il conveyers; but that does not 
.: mee.n it is doing~..~-ithout .the eonve, ycrs. Instead of a monornil~ it uses 

a series of be~ts,..For ex3mplc.~ its piston line is --L completely:automatic 
operation: It is in the for:a >± ,.'.,. rectangle circumscribed by a po.~-er- 
driven bu].t line. Pistons-us.e4: to. come :in on a monor~.il conveyor. A 
man would:pick them 0£i ' the conv~:yer :,nd out them in.the machine. • it 
%ve.s Oisco%,ered that oicking u;p th(: :.~istons fatigu@d the :nan tool much. 
~o,,'~ that pistons ar~.~ delivered on ~ b<~].t.all he does is pick them off 
th 9 b~].t a:t,-.~b~ l~vel of his "~w'.ist, ..! ' 

• It is. just. those littLo;thir~s that mak(~ the difforence.bet~-c4h a 
• go'od oper<~ion ~m om~ .that. isn't, ~ ]~u~ ~all~tizingis Oncof the..~ost 
• J~po~.t./%nt. devices ~in industry todc.y. It is don,~ pr~[m~rily to organize 
.sh!p~ing~. h~ndling, add storzgc, Itdoes it bc~utifullyz too, • 

°. • 

QUESTION: I un~er~t<nd thor:, is- a gre-~.t deal of'rcseerch going on 
, in connection vaith sto.nderd .... ," .~ • ~n~.~ln,,~ to bring about a high degree of 

::.: interchangeability of ports. Do ~i-ou. know. ~,nythi~g a beNt that ;progTmm? 
• . , ~ " ' . . ' . . i .  ! i < :  ~ " : "  ! ' :  " " " ' 

},R• GESCHELIN: I~ there is such .n pEo~r~r.,'.it ~ill be '.at the : 
Ordnance .Arsenal in Detroit, There isnlt any in industry. 

. • ~ ~ • : . ~ , ." : 

The nearest approach to that t!~.t I c~n t~ll you ;~bout is t~t.. 
9.mong th,-~ builders of commerci-,.l engines--people like Z~.ukesha~ Hercules~ 
Co~..binental }~tors~th~},~: have a very isr,~<., de~ree of interchang~abilitY 
in their own line of gasoline and Diesel engines, ~ For instance~ they 
h~.ve standard engines today that csn be ad~pted to burn any fee]. you 
want. They cr, n be used as a o~mb-ureted engine or'..i~ Diesel, 
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Their engines can be used for burning natural gas. In converting 
from gasoline or natural gas to Diesel fuel, the m~jor che, nge is in the 
head. The Di<~,sel head contains the Special combustion chamber fuel 
injectors. 

Thcre is that much interchangeability. 

QUESTION: l~ith re~_rd to utilizing machine tools, I hesrd it said 
d~ring the war that theg~ were, no machines made in this country that 
~:ere comparabl(~ ~th the ~,~iss ji~ borers~ grinders, sad so on. 7.hat is 
your opini~on of that stStement? 

~,~. GESCHELI~: I don~t thir]( the t is true. It m~y h~ve been true 
tv~enty-five yesrs <~go. I do not think it w~s truc during the. late war. 

Now what ~ctually happy,ned ~aS that during the period of normal 
co~erci°l relations we "~,'er~ !~etting in considerable cqnipment from 
Europe. Th<~ S~iss jig borer is ,~_ w~,ry fine piece of equipment~ and it is 
well known. But I ~ quite ~ sure you can get jig borers from Pratt & 
~hitney nnd others that will do just ~s good ~ job. Pr~tt & l!~itney 
has m,~.de it for e. great m:,ny years. 

I am not speakint~ no~'~ ?.s o~ patri0t~ but I don't know of stn instance 
in ri~.achinery, or &nything th"t ht~.s to do "~vith mamufaoturing, ~rhere ~'e 
e~re not self-sufficient~ or ~vher~t vee have to ~o outside of the. USA in order 
to get them. I just do not know o~.' s. single case. 

tlI~SA±ON. Could you conu~cnt on the-. ~ <~ffedt of this constznt oroeess 
of mechanization (turnir~ to &utomztic r.~..chines) on the supply of 
slcilled la'bor? Their tendency is to tzlk their friends into becoming 

'~ ~'~hc.t ~,oul4 be the slcilled technicians .-ulon~ the smlnc lines tnuy are. 
effect of ti~.at in case of mobiliz&tion? 

],.,R. GESCHELIN: I ';,-ill b<~ very E~lad to discuss it, As a matter of 
fact~ the origins.1 dr.~.ft of this p~per--which I have not followed at all-- 
contained a co,?ment on that. I d:oliber,&tely &voided it because I did 
not kno~-v.hcther or not it w&s of inter~.~st. 

But I think that ~.~lth the increasing move to greater m~chanization 
and ~utomaticity of operations, the s:~me thing is happenird~ to manpower, 
that is happcnin[g to the machin:~ itself. We h,~ve only ~ small reservoir 
of men who arc familiom with, or who arc interest~:d in worki~7 in plants 
or have ~ny training in ol-,nts. Certainly ~e h~ve no glut of skilled 
workers. 

Ew~n during th,~: lst,-~ v;ar ~e had ~_~ p~.ucity of skilled ~,'~rkers. Tie 
could net get people for foun@~ios, in certain Navy Districts~ when 
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Selective Service would pull ~ " "  mzn a ~y out of forge-shop, the Naval 
Inspector v~uld go ?round the corner and pick him UP, and put him back 
on his job. They simply could not rpplace them, 

t 

.~nu unions ~nemselves h~ve not only discouraged .Another thing~ ~' - ~" 
but have prevented any apprenticeships. They do not want apprentices 
because there are :~ways more men ~.vailable--ths, t is~ under normal con- 
ditions--thzn there arc jONSo VcrF £e~ o£ the manufacturers h~.vc re- 
established th:u ~.pprentice-trainir~ courses they had,. You remember ms.ny 
yeses ago the machine-tool builders always had apprentice training. 
So did some of the large mznufactur~rs°: Very little of that has b~en' 
r~-established, . 

l • 

I would say that that is definitely a Serious problem: The fact 
at a given point in the" ~iture~ ~c v~ll have not b~.y less and less men 
who have b~en exoosed to m~.nu£o.cturing, but ccrtoinly .~ps, ucityof any 
trained people except those ~o wcrk in th6 tool rooms. That iS the 
only reservoir,: That is definitely ~. problem~ ' 

COLOneL CR~$iE: :Mr. Gcschelin, om ~ time is running out, .On behalf 
of thc Co!le~., I ~ant to th~ni: you for ~ m,.~t' ~o interesting and instructiv~ 
talk. Thank you very'much. 
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