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COLIZAUDER FAIRCIILD: Cenbtlemen, last week you saw z novie which
snoved the production of z section of a sirpls four-niece, tires-inch
projectile, You will recall that nore t‘ar 250 macihins tools vere
used, that tlicse tocls were of 57 different types, and that aporoxi-
mately 100 senereie opnsraticns were Lnvelved. +ou saw that sioo lay-—
out, tooling for nroduction, scheduling, inspection, and wazyy obther
factors were a necessary paIt of thiis coeration.

o~
L

If you keen all of tiese facts in mind and $ry in your inaszinatlon
Vo compdére ohe construction of thiis siumie orojectilie to tiat cf the

corp lex nodern avtomobile, I am sure thav wouv marvel ait the abliiyy
of the mamufacturess o come out with a line of new molels each year
and, I “i*ut add, ©o nroduce cuch lerye cuantities of tre nany stylies
of thiose nodels. when e ston to consider tie masnitude of s task
and &ll its invelverents, iv creates cdeep reshect for tie on vwlose

abilities male thic Teabt nossibdle,

T

Our spealer today Is one of those uen., ‘e is an oubcota: P engineer,
and execubive of tie Studetzaler Corooration, and, s jov hO“e; freom uis

biographical sketcu, has alse nad extersiwve exserierce in irdustries
cutside tne avtomotive field., file vas asied to discuss witl us today cne

portlion of the »nreductive eflort which is lnewn as “"JTooling for Preduction.®

I take great pleasure in introdu

weing te you lr. Zdvard L. Usner, of
the Studebeler Corporation, wao s Assistant Lo the Vice President in

unarge of “aﬂllaluh¢+n$.

KRe US.EZR: Thank »ou, Cowmender Zoirchild,

™raoling for Production,” the u*ject waict this lsclvre is be coverg
has been @ most lnvercstldiy sws] in its ?re;urhp;on and burned ot to
e a very brocd sulject, ulilc. to be fully coverel Jor oll phases arg
i s of nanufacturing, veould reguire o wmuch longer nericd than is ovall-

« Consecuently, tids alscussion wiill be coifirved In gencral Lo Lhe
prou*ctlon iocustries, wiere o fewr ewd srocucts in ]ursc vommmc are
qfoctured; the particulor dadustry wiaicly is Leing covere morning

the ralvfucturf of auntomotive vehicies,
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The provlems ol heavy equipnent rarvfacturing are gnite diiferent
Irom those encountered in nass production, norbileule rl; e rer@rd to
neterial harndling, arronsencnt of equipment eand Dlont lao
preduction must bhe "arogressive in-linc” to the sreabtesst po
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wilereas 1n neavy iadustry, o
permiy, nor warranv, orogressive vreduction loroute,

Both of these types of manufacburing ore
arotuebion industiry is one thot rec“ives very

wbmosh degree, lead ftimes muet be deternined
progsram can ve laid cub propsrly, Purchased
timed, oad vorts ianuf" turing wust Lo uimed,

of srocict goins thr
1 ;t models, it verying
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plant operation

"°r0frcssive in=-line! wmamefosto:
rC(lu el Tor an O’?CI‘FI&"‘C“I arc l’)il TS

L0 2 C
Operatgon is to be porforsed in lo, Inetnring soquence
accomp lished by sainstariiy awuluq;u nd carel plonning of the entir
semifacturing orecesses,  Thdts pluming, in 211 ¢f 143 nihnsces, vill Lo
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of preporation qoulu nousssorily Lo :ou:xcd :po“, o
tools, wmochine Lt cnd plinnt loyoub comdl

anothcr 11 o wanufact , program, ong thelr tred : 53
readily be subdivided. Thercefore QlSCLbu*Oﬂ carrics bharoug: vith
the varicus steps in precoring for momulacture in the seguence
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in which toev oceur in actual or
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assunptilon tn o otine producu has bccn engincored from a

an* a nicchanic ul standpoint, ona thot pilot nodels hovs

tessed, let us 2lce ossuac tiot production voiu:” has boen deverninzd;
L8 4Ny SUch DIogran, Lnen To oint arri 5i ! teols
and cquiprent and floor sno 1 around

& corwain definite mozgdnunm

e variety ol worl: proauced does nov ugually
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net is very dlmportant.,  The najor plan mast e rcasoncbly complete
bg¢c“ﬂ the detedil of the interual plenning is startcd, This does 1o
mean that it is absolutely heccssary to recein the rﬂtinun Ulannad v
vub the interral planning should contenpinte rooehing thot wvolnre
thot il it Locome nacessary to de so 2 conpnlote pl,uu roarrargonent would
net Bo neecessary.

During the procoss of sroduct eagincering, a O“clininary cimcck on
tae cost is made by the Enpincering vivision, worlming 3 mehid
with the Lanufacturing oivicion, . & serics ol pr
“cussions as to tho relative werits and cost of warious
could be Incornorated in the product, Jra“’ﬂro, Hills of nat
ura norts lisis are turned over by the drglrneering Division to Lh
Lianufachburing J1"$s*on. jlodeles ere also availcule, so thet thoy can be
crn dovm anpd the nerts examdined whon the processcs to e uscd in manu-
focture arc clscus:;d 3 icce by piloco The effect of ony charges which
may ke propeses in order to fvcjl‘saco nreducthicn, or uo lowor cost,
can Lo bost dcivr.ixgu from nededs, in cenjuncition srith the draw ugs,
tuq beling particuloriy wruc viers shooh motal
bl i
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Lowors 1s dnmvelwzé, Possibly
& slisut contour cho é con bc mode vo facliitate forning ani araving
a panel, .herc ports are to e wolded, thw best locatiorn of the welding
flanses san uﬁ,u_ttur visuall °cd Jhen vorking from nodols,

In cetucl pract*ﬂu: sec &g Lo provent a boultlencell In fagturing
analysis, tais cxaninotion is carvich on orogressiveldy ¢ B poricd
viaile Thie entire product is woing cnglaccred. Jdust oo ze o mart,
or o unit, 1&5 boun d esirmed, tosted, cnd a dctcrminat1-* dc Chat it

it is turacd over to nic turing for
and deoveloanont of Jdvonce Oocrat_on

Ks T O T 1 A -
CoL POSSLLIAALY L& Sovuritl, Ol .?C¢L~',

i 11’bc nscd in chc ond )Tod¢ct

predvetlon staris, In anilivy
o chsorb ongincering chen xszential

oy }gu;cs to L,lJw aonGoraice or imdrove
perlornance ore nade from o i i nowy medsl bo the

tine vhen the first cors r

Ag an ¢xarmlc of this, oral o a; - it mo--vhon
cbudebolor canc out writh onu of tho postiar noduls, i 3hoet
motel parbs——iiich we still do, zlthoush v ore now storting our ovm shoos
netal storping plont——ond the shect motel noess ters ; r“dc bj 2 corLny
walch spuci? ized In tioid poerticuicr <orls, hon the o chcnﬁos

finally reoched a total of 2% cn ong norticuler izon, a ;be.“ of whe

utuopb"kor orgonization told vhe sbemping corparyy o Lodly he feld tha
sc nary changes hod occurrcd, Tne jobbing comany scid, “*ﬂ‘*” notiing
of it. Urnc of your camcetitors hod 225 changes Tron the ©in ; (irst
reecived prints wp to thoe presond tine.®
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C analysis, vhen sade In detall, brings
on oveorlookod in v prolimibary stapos, ond
tiae intoercsts of cconoiy &nd casc off wauulc +ur
v which is cveilable, Loel: such oy :

o subicet of discussion betwoen nonufacturi 3
to dotornine tiace pest sclution in tie intorcst of desig,
of product,

Certain specinlized pa
parts nenufocturcrs
of tinc and, coascquc

ana mctuodo, and have ga

and 31hl equipnent, cou G

nay prcau c socciclizud nart for scovirzl, or —DTGULET

FalsSoek "urtlrcrs, taoreby otieining lerge veluio, SRR by abl s a price
to ke obtzined frau such parts wanufosturcr wihien is cergidoravly lower
thcn bae cest a2t vudich the eff-oroduet canufecturcr could product Lac

In obher words, durdag thc war poried tnat wo subeontracting,

-
8

wiieh was nocessarlily carricd out very oitonsively during tlLu 2ericd,

and in the ovent of any great cooergoncey vould ajoin have to bo carricd.

a1 extonsively.
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"he specifications
crd product as to g
witl bhe speciclige
now parts will affc

roquently suell & pay
JCSL cole changoes wiich
crd produ"t The

te, aivcr bBolng on uﬁécbre& into the

r
dingnsions and reguirsocnts, g¢d u4pcushu&
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ns in tncir ol rdor to noct thcir port

That cones back again to load tine, Vory fov nenufacturers arc lorge
cnouzh, in a mass-production industry, teo nroduce cvoerytiaing they reauire,
sc theyr pust deoend on subcortractors to a2 large cibont, and tnab sgein

1

2
requircs the plonning of the lead tise, wiich is ost osscatial,

O..Lbu\- to Sa}f

» Eihe prices of such
cons;anuly checked opainst ta

¢ fout-of-p

IS

nenfacturer could cbtain by nerufacturi thonselves. JO‘g.uT,
thoe parts uanufacturcrs nove nanogzcd bo survive in & very competitive
sarket and have becoug & noft gssenticl part of the autometive indusiry.




The indupondcrt aubenobile noenufocturers purchosed gpecicliaca
paris fros vondors Lo o greatoer cxitent thon the very lorse inbegrated
orLand ZathQQ’ vhich have froqbcnul) found it hdaeauagocns on s
of the specinliized parts, duc e the lorse volune inwvolwed, te askboi-
1ish thelr ovm scparcte divisicns for zeldng and distributing thoesce

arts te thelr vorilous asscnoly divisicns,

this d;scu sicn, hove nov reached the

naterials and parts are reguired te £i111 the a2rozrad,
is te sundivide all of the dotallicd p:rus, svhoesehlics, ond L“it—
asseitolics inte those vhich cre te bo purciased and those waloh orc

+

to be nanufoctured,

Soepa m
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s hon turnod over 7 =ivisicn;
colpany proctice,

Lanﬂryd or DurchuS"Q. This d¢ss not

Thc parts lis’

1;“11 .
aally penu-

N

rrevecabla, Doctuse, 2s Lrouy
o5t and purchasc price co
o

Seving on any 1ton, vhien b

himn volwne, rooliy nounts o
for space and cquipnent ncccssary Lo
purchasing it.

e A

Vo are conecracd teday with thosc parts thieh ore teo be Lenulocturced
ond the precodures. fer deteruining tho tocling, oqguiprent, oud Dict
layout ruvdlLLuhnts for trcse ports, subassurbhlics, ond wnib-ossorblies
4ﬂluh are bo be proccsscd,  we are 2iss occncernod acith Sho SISOy

and vhe asscrbly loyoud required to cssooilc the nonulcctured
ased parts into the CCnOl a cnd preducs.

- P - 2 1oy~ I e 2 Al UL R R, ) . R, o e
TC Q¢J' a rungr“W idea of tho magelivuce that such o Hrogron con
- ~ 3 . S T .
5 & pooklot vhidch ig Selig vrepared
c
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in the repory, =or do L imcu o

llwn one nov post-uar Lwdel voe introeduced, it compony found it
noecssary to purencce ard install 164 oo nechines, roanging La size
fran snacll specicl purpess untts te o willicn-oound oress.  In oddition,
70 nachines and pressos iore weved to war leen L, 580 e dics
and 505 new fixtares wiore designed and built f Lo body phont; 2,515
noty tools cre do for g assumbly olavt, S5 ol Cconveyor

tracks were instolled., Thls represented over tuo reors of worlt on

factory chongoover ot a cost of 315,000,000, 4
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ard unjt-cssonbly cocravions willi bo
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Tnis 1s vt woy we tornd
~

and is ¢no of the mein points Lo oo
o~ a

nanufacturing ncta is deovelened

Deeh nart, sutasseably, ond wli-o nod Ty the
Proeoss or Lothnds Engineer (or caglivers), vho socciclizes on She
porticalar type oFf processing invelwoed.  Thwesc men werk fro drovings
and unedels, vihen Zodels are availably, and sinaticon
is :.2do a8 te the 1ldccl scguonco of operatic of tusls
and eguipient thiet can bo voed to bhac E
noccgsary cncrations, is inferaation is
sShocts hich must be set wp for voch part, 3 d cait-esserinly
te be nmanufacturcrod, This advance infoviotion is usually nut o 2 forn
viiich is of a cifforent ccler than tee Oporctic: 3hcets whicih cover thoe

finel doceisiens,
The Procsss Bnglncers are eorstantly in toneh wwith any e

develepronts in the ficlds in wid t

rcadily zpply the +ouedcrn

.
Shcots.

v

cr iiindred cperations, arc

Moerotion times arce estinmat

he actual opurcving tine
-
£

>

. b

Standards Lepartient, Huosoncble accuracy miining t
standaras is ost cssontial, oo tleotos tho cuwmarotive obor costs
wotioen the propesed opticnal netheds,  Usuelly, 2 lowrcresd locor oSt
fer e portlevlar cperatic rieons an insreased Zawvestient in tools ond
squipltient, aad, bnerciore, Shc carporetive odurating tines st be uwscd
by r cenfercnces in foridng doclsions ag G the methids wiich
s
(%)

o
advansagoous to the noomufocturer,

7
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pa,ciolizscl cquipnent for nrecessing enc rork hondlincg to on incretscd
oxbont hos teon industryls ansvor to uidls wreblors, oo the ingreosing
nsc of such cquipnint cnabloc o doereose in the lobor Liours reguired
for 2 unit of preduct. This luposcs a hwary burden of rosponcibility
en a pamafecturing crpanization in ociding well-considored docisicns

gc as teacenimlish the reguired resulis and still mointeln
for coudpiont ot o cemmensurate lowvel,

Thc cost of suclh shocialized cguipiont, wiieh
W 3

aad custen-built for cach joo, is wory aigh, ond o Jow ol thwe cuwc fons
that russ be wiscly ansicred by whe Lanvlacturing crjoalzcticn arc:

cauincent to
r ounit of orodush, tosod

or tsc reod ol
upen bhe neurly rate of productizon vhich will be reculrad by the sounedules
and which will be desizned into the taching?

2. WALL the port wliich fo to be producsd Uy tho snocicl eguipnend
dove o 1lifc spen, befere maicor chaiges “n bosie degign render the port
chsolote, of o sulficicably leng neriod to pornid thoe arcriization, bosed
upon e rote of cuortizcticn &o t icus aquesiinm?

3. In who cven: that a2 nokr change in product dous eccour bolere
thio ond of tlhc wseful 1ife of tho na L:L_A,, can it o oo .vv:’c\,l oo oa
rcasconchle cest and in a recoonable xopericd; or is thu des
inflexible?

o .~ . -
i

Le Aro Lho oseraticns, hich cre b TLinas, ST osuch
thet undue trouble in cne ¢r coverad of crabicas vll o i
ond eherchy - offsct thic handling v thot arc moinsd by cashingd
cperations? dullcotu operctionc )
vawen teols st boe
accurtcy, sacwld not boe co

e

sl )
t ke

Ty

'l')ju.u\_.\. frac

P

¥

el
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Lt e nejor provlas, I tioy
acv bite must e nede Vi Lhoe noeonds
visieon nust be o LY tlle SLUTAD
tho speelcl nrchidne ond Gl
formced,

an

15 0
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hotieen
is por—

& monufacturing orsoenizoti D¢ duccessiul; twast ocone up it
o h pI‘Op\.lu.Luﬂ ¢ ceorrocy Lo those questiong, &g on orror
in judgnont, vhen once it hioe gt opab dnte oDlyrsicoid oifoct, can Do vorg
costly., Aftur production cnee sG 5 2l £ ooncenine o funcltion
b

-
pProporly oy couse oowvery Lorsc iuJ_cl

~ducticn of the ond nreoduvet :‘:'-d
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urers of special machines and equisment are really
times and are continually working on new developmeabs, .
ey are censtanbly in touch with tine produCU vaisfacturers and sub-
contractors and heep themselves Zully informed zs to tie problens
which are contimially arising due to nev ““ch Y developnent or ithe
necessity cf' cost reduction in existing nroducts. Ley worln very
clesely witl tne nroduct mamufechurers in wecdinrz then infories as
to ary new developments which lave been worked out successiully in
practicel applications and agzist ineuw In the solubtion of mary of
the swecial:zroblems that arise, Those cempanies thau ave saect
i

UO

v

L
on mpreverents in cutiting—-tool steel

nave alsc nlayed a very duportant port on

% &
3:815 ranufecturing nation, ILovvever, ihne end-sroduch namifecturing
orgonlzation carries the f' Spo;sib'lity of moriting oub vhe viheou
Trem e cnelf and of £it factors btogether into o suvcceesful

menuflacouring operation,

Wien declisions have been mace as bo the Drocesses and mebtnods T
be veed, the rdvence Uperation Sheels arc cnanged vo rerlect this L
infornation, The Tire Ttondards Uepartment must then antlyze the
operaticns as showm ond make ary nouessary Chan7cs i
duction tine, mampover rcﬁﬂlronuﬁbsj o a dircet lao
cperation. These revised dvanco Oozratich Shcuts
Tor the furthier nccessary stens iu the Dlonind of

DroLTan,
The foregeing deciglons ars vertative as, whilc they 1
nanuicctvring practic* LHey hav on Lased on goncral, raot
on spceific, uctailed inforration, iio such decisions arc ab
finsl uwntil the subseque:t deteils covering the tools,
fixturss, dnspection fittores, and dnsncecticn gauvges have o
OLL On paper, and until satisfoctory kachine oo plant loyounss hove
soen made. If the detsillod informabion indicaie
7 cls

g tiat o revislon in
lon is advisable, the factors responsihble for the orisginal
lon ore revicved,

We kave now brokern dovn bie ond preduct inte it i1 e purchasc;
ana vhot will ke nanufactured, ond nove deternined in goreral whot
wroces5s5es Will be ussd in makin" tiross parts, subasscemblics, urcl urit-
asgoblics which are to be manufoctured, oo ncit stops, hilch arc -
carriczé on sim:ltancously, ordé to transichte the inferucition on the

Alvance Operatlon Shocths 1ntu detalls ond inte serims of scueduled

roguircments, At thds peoliat toe Tool Sugincering Deparivmert, the Plant
Loyout Pepartment, and the Plant Equipnent Zioincoring departimont conc
irto the pilcturc. -
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TOCL ENGILEZRILG

The Tool
in ths chain

of ths members of
tiaoy lfnc:»r Lo oar

~akos up a nd nufhubur;nb orgoL . %s)
this departaent, bocked Ly Llong ox T
sasoncble certainty whabh will hoononr undor corsain ¢
cwRstances, 11as a very real cfficet on the coct of :
cf toolins~up to malic tac product, and tho rosultant
naroduct,

)
o)
(8}

’

There is definitely o scguecrnee of operations of auny donailed peord

that will cneblo the roquire ac P“aCJ and quality ;
miniow: of cost, Tae nroolum of the Tool ,ux""r:r

coch particular port thie socucnce vhich will
In o large organizatiocn viwre o greabt varichy of 0
thc Teol Duginccrs usuc so;cJuﬂﬁzu on ccrt."n t
witn 2 noesssory zoreral
which are roguired in a conpletely in+A1:atod sonafacturing prosrani.
Bvon if the operations cre not perfermed by the crd-sroduct nonufacturcr,
but cre purchased rrom culsidz’ scurc s, T Tool wnUW“\cr_“: sJopzrlment
should have crngincers sry havc ah int*'“’c knon sdie cf bhe proccsscs

)
involved, iowre cre time 1bs ‘svalep in biho
) cach morg-

G

plants snere purcaascd »rcduets arc

Tocvurer should be In a positlion

rendorea to Tisce oubside plaw
[
[

con oo

~5 of nonufociurc oy

possibl“ be made on & purcl.assd crginocring char o, and the

Tool Engircering Departiiont must > Dosition bo cithor roeommcend or
rcject oy such proposcd c}u sed parbs, cud If rocormendod,
wust c¢loor thic chanse rit -0 Product T gincoving Sopartnt,

in goneral, thce
cover coriain mamd
Lroy iror and nallca sing
inclucdirg oubomatic and scemiow ti cratiorsy lorio

wment hes

JOPW, such a5 cubomonile OO&} Cre;
instrunent | rcs . end Lo rory snall

ﬂﬂltnx,

cf shackh Hcta; Lork
Aol qacncnlﬂj,v

boo
utumnlmgs} fa¥te
of rechaniceol

2k

S; inszuesicn fixturss and saugs
for hoat tre Lin and fixures Tor coppor hroz-hg. g

le drovings for thoss parts wulch are to ho nanuf “huu OO SO SLIT
%o tho uunorviscr cf the Tool fngirncoering dopartnent, o dividus the
icaoti s '

draxs into claszis ¢ , dunonding won hov his cagincerl
is corganizod, ard assigns a ool Hagincor Le be in chiorge of saehk
tihw classification srovns

z
[}
.
)
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The resocecuvive Yool Engincer tihon bocetes rossonsibl
oand functiening of thoe perticulor tools inwolved ard,

is clso regpousivle for fellowing tiwe presicss of the

()]
poriod vicn tucy ero Dciag maae, to malie corvaln wiatb
fer operation in tine for tiic masicr schedule reoqguirc

wicticr. wwith thie s
vhwotier. bLe toolis
Be procurod on
e ol sveh i

Thich 18 opuratod by tlho onds
o

Lach Tocl Laglncor, wworliing in coi

nales recomiendations, Ty oovﬂ:**ons

or nicees of s3ucial couniprion

companices thot -;cciaiizo in
efal

ey can Lost Lo
T

2
e outsiie from

4]

)

C
LILAN vt el Al ] oyt
O LT CNe o1&

ronufactursr. the tooling drosrar: varics b
co;;aa:uu, but, in generod, il e Zor & codpang wintalin

2 tool roon: large cacugh to Hrovid
ing-up progron. & rough SaeSs on on

cxeuption night be tekon by indivicusi ~nroduch
manufmctu ¢rs precurce from S0 to U5 fixturc,

and cecclal coudenent reguircmenls for acy producis frou
sources, Thol is a guces cn iy pors. 1 don't hwve iy
but I thinlc it is rcasonal

+

w Ny
Q-
(oM

Maecning tool vanulactureys ond volding nockine monufactures wsually
raintain cogincerings staffs and tonl rccus WhiCh‘ﬁTOﬂ“C” "Occial Tixturcs

a
for custousrs, and it is custouary, wWacn procuring gpbc1ul
cutsidc sourcos, to howve The nenufacturcer of the @oecl hl;.u
nake tac fiturcs, or ot leost assune responsiluility for thelr performanco
iz shows whieh soccislize on dics for larse shoeh wotal work mointain

n staffs hiich work in conncction iwith thz oub.rs of the Tool

gincering osopartrnont of tho end-product noawfocturcr in worldng up dic

(&)

I
r:-: e el T FAa - e ta - O AAT T Y Yot tho o Frnntyivay o e
csirms that will £it dnte ©ho nrcss oquipnuont w reaufecturer e e

:

5

(&

The usual »roccedurc on those items ef weolin which 2arce to be procurcd
from outside sources ic for the cngincers ofl toin
i +

corponiss to o0T to“ctdcrA
and rough cut thoir idtas as to.how the toel, [ixtu
sihould functicn. Vaen onc of thusu ideer hos Lo
best possibilitizs, the ‘n 11 oying Jupartient o
nokes rough loyouts, indicating, in zonoral, Do the piloc : ond
Holitete Ohw orrod 18

will ’“““tloﬂ, new thoe jLuCC cit viichh The oporotion ic T

o be held dr the fisture, and ctlor cscenticl detalls, 100 thiesc prolin-

inory idcas, vhen rcufhcr7 oult on popor, noet il the aporeval ol the

pconufactursrts Tool Ungiccoring Lonaritiiort, 4 tonusuivo pri nsually
o

it
>
~+

[S1ERY)

cstimoted se that o oulural idea of the c

obbtaincd. I ib hoppens te bé an itorr whieh Zo boing tiirovm open U0

cerpetition, soveral cutside sources i1l Lo acked ve subnit thoedr ideas

Bl B -~ a - el
cend venbtebive estineSes. A corpany ucunlly nes scoveral £9nrovod Sourcos
For cach of certein kinds of tools and Timbures, as Leoling is nct
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1w te S..‘.X in ti;\; co
inte the to This Uractﬁcc
poriod Wik
thelr CﬁgluyuCu hprc
Jtscld wellovertiyr o roviding the
caplicoted nobure that e T wpleyoes

ConNvVaTius

e
oS4

I belicwvs that is a vory . Lonods vrorth rononbor-
. $ L JURRRN ERN SO IO R M - B v -2 M
inz, as it cortainly deocs hoelp o&-c,-s o2 omarticular
] RPN ey T e ~ iy tee
Jcb to be very oplicit as Uf SOWE GONGe ‘uululg

c poricd of chergoncy Lo sund
incxmericuced LAD"“"LS bbconbu
thst can be put intbe
glven te the cporabeor cord ‘nl;
method fer indiccbing tL-
operation is to 1ncicate
while the bolanco ~f o
Lot cumpanics thO ava
goud st o‘ copcroti
becauss vl
noily p
u\.;lv'uu.

‘JCJ, the training of
Org arkl blic nore dcbodl
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Lzaufacturing cop which haove woll-crponized ool poc

adepted stondards for tuese doteil fteis which cros wsed in teo

’J

15, fixtures,

an¢ Civs, provicsd such itaig .8t be replaced Line bo Wine due to
TiaY oY DIreanano. ”h 52 st;* akuat itcas, gvchi &g Jrill bushings, suide
in ‘n"“ prr thon br prefuccd in guaatlities hiech
in sals or *r swuc-ccsus can bc
1St sueh Ltuns,  The
cai s e built arcund
inle wxbort.  Sctandordizatbion onoa

< whs, scriis, p:pc fittings,
Sed, nes hren of dincalevioble

Akt wie stondordization of tool ports
ts well=boing, anl reolly poys Aividends
tise ropoir parhs virieh tast bo corricd

b
]
]
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AT,
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in active touch i

seurce Ly wens of a w:ckly royert which isg nad
indicetes the poreontase of cc":lct*;n wnadl osblnub¢h
algsc actualiy =ake o puTS nol acd tolophono




fachines, and special eq.

fenders, and body paris nave boen nurchascd., o are now tooling

the werl, to be certain tiat difficulties, wien eacountered, are
promatly ironed cut, sco tlat any uwnnecescsary Gelays can Le sreventod.
The toeolinz items which are be;., laae 1' tae marwfacturer's own teool
room are alsc followed wp b the Voel Inginecrin. desartuent in Echul
rricilt the same wmanner as feor the cubtside scurces, 1n‘ coling-w for
a2 new nroduct, there are a great iarnr tecls involved, avd tue Zailure
of amy of tiiese tools to be ready in tiue to rect uh- sgueltie, or. to
fuucuﬁon properly wien put into operation, could
Cffec* ol tLb eitl re aroject; th

cuccesciully Huliing togetier o gch ! vire e nany Leoxing
details required for putting a masc-prouactl on progran inte ¢ffect is
& gigatic prograu a and rtqvwrcs an or~ah¢ua Zon LHhat is trained in
cooperation and in tae coordinalice of efforit, and also onc tiat is

not afraid of hard wori,

I camrot give a very clese idea on the amount of lead time recuired;
as it varics, dependent upon the product. The woint I am troing to Lring
out s that there is a lot of lead tine inveolved ard that ceach 1Lrw PR LEECRY
be programued so tlat everyun thor i tine to perforn tie

ssenbly operations.

ve are now putlting in a nowr Press usparhi Studebalwr has purchascd
practically al' cf its lar v shect wetal work, ¢ do 2roducc bix
anc mediwn sizc stampings in two existing press rooms, bui the

malke hoods and fenders Tor our passeijer cars, & lar;e AWDEY of JLLQ
ars roeguired for bhis work, which is a project started riasgnably carly
in Ly4l. .y cpinion weuld be thet amy cormany ilch tri@d Lo Lool-ip

for a largc shcet-uctal progran in loss tLhan 2 rear L“ﬁ“r *orﬂal con-
ditions would stand & chancs of boizg disadsointed, a '
vrescure In an onergency it couvld hoe shortoncd. T

from the subjeet at this »oint balore talln; wp nlant
time T was “rith tie Marlon Stesn chevel CSompanyy o
tiorks ‘ ,iwg oﬂOVgl VIEE
abont 1180 cc:th?
parvs ;» > startud i e steel Toundrm ! C.uC tie Bt tlhe shwovo
wag ro ' “1“p as
ferent ditens

cf material would start in proces inishod,
the idea belng to bave gverytiing d toc far

cad of the required asscrbly dobe. 1o othor arts 1ad
to suart 26 wesis ahead of the binc asson 2led Lo start;
cbhicr parts would net regquirs startin ™ow 2 of the
aesenbly oCﬂUdUlCd cabe, ary companics wigs Lobting oub
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their product by sending bills of material, covering ali parts, to the
plant and saying, in n**oct ifiere 1t is anc vie want t;;s,madg.“ And
C

this ig s naonens under tiose circwastonces,  The cosy paris ore
made first; and parts that roquire a loag naruwlacturing crele and
which are aard e make arc neglected, My Tirst bask while at lMarien
ves te iastall corrective meosures so thet o

R 72 C

noecosary to neet the assont: c

org lead time required for cach pard aer effect ol bheo Doulyy
i .
~

G on the opcrational crcle

. due fu c '

that there would be a lerze imvenbory
rent

r
arts ere noh stortod wrhil
sed

U

8]

DrOCuAnS pTOJlO ssly outlined va

of finisb xd- parts which were not currcntly necded, So, for many rcasons

TuQ DITos uulng of ports srocessiug is vory ipoertans. In a acss-production
indusiry you save to progrom all the o 3.,uu, or the vicle proc;dir- stops,

It is just like a sateh or o clock s cverrthing must Tt togothors

if ¢nc cog in the cncin stops, Lhe thol: procedure stons,

L
&

PLALT LAYOUT

‘ *db Leyouts Departmont anc the Plent Souipuont Sasincering Departient
are Jointly rceponsible for tawe bask of anclyzing all of tho probloms
COﬂDdCTCC witix the rearrangomeny of the plant L“chincry and caguipnend
requircd to moot the rete of nrcduciien whiieh vAll Lo nucessary to fvlfill
Cbine naxiinna schodulod cutput,  The wmetoriel aardling cquipnent ig also
very Wportamt, and the pianning of tils 1s cliso il rosponsibility of
these tiro deportments.  There ore may factors to Lo talon into considoro-—
tion, somc of which cre:

: will e nccee-
-y preduction reguired

X Howr norny wmochinco or piocos ol
i opc*"tlon i order o pr

to fulfill the

CQLdulLSQ PG ‘s to usc approximately
60 norecent of the rav.d notimen product:vb capacitr of 2 pisce of couip—
mens in ncking thece caleulctiors, tubt, as in all rulss, tre arc
cxeepbilons wwhore j'*gucnt ic r:cuirﬁd, narticulorly in borderlinc cacsces
vhere ooglignt chinnse i this porcenboze vould QuCTCCSu sroircrease the
mwbor of 2icces of cquipnoat to be ncde aveilebls 7 o nerticulor

ooeratici,

Somc rachincs, such oF prossus ol automotbtic scron machincs, have
o ign hourly outpul and thorciore moyr possibly be wsed for worc than
onc opuration orn ong port, In suell cascs, provision for die-changiug
and sct-up time must bo toien inso co“”i',rutloq hiwwitd chorudning thc

EN

nunbecr of picecs of cguipnent regeired to moet the sciacdulco,

It scoms as trough it migut o possible, if rou Lave onc opera
that is slizhtly short of couwipnent, to banl: the notericl anc 2
a third shift as an criergercr, in ordar to nick wp tiw Q¢f~ur ele
vour schedulos and nachine copoeity outsut, This is not chivays posoi
bocause the banking of somce motoricls rill elog things w 4o 2 vary oY~
sidacrable oxtont,
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To 1llust in onsine eroduceticn 1inos—-—
Stuuaoaaur nal ’ or flow :n‘U‘*
ubhasescably

" 7
irc, spoproxinatus tgc SO LL
ol thue cagine on the final cengind
e .

cnee Lonls of cnginces arg aleys .u;nta;uul S0 Tuue Lr ot
dedeor happenced in bhic cngine csscrnbly it weuld cob te necus-
sary to shui dovm the firel cor assoubly 1¢Au. The soedd

cf whe Tinel cngine escerbly lire, o o
zh-ncur period, ic cporoxincbely tlu b <
wsase An the cor and truck Jinal cccombly lincs, and thc
cngincs arc carricd en an overicad LuuvbJuﬂ dirceaiy frem
tinc ocngine aocenbly line So the posocnger cor firal assermbli.
The conginos iinileh arc used in trucls cre tckoern off tho cou-
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