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COLONMEL CRAFE: Gentlemsn, this merping we stert on ~ new subjoct

in cur curriculun st the Cellezes [En the next oieht weeks you will be

suding, telking, and discussine productiong and it is pertinont ot the
stert, I believe, to develop the exact purposc nnd Jbieetive of the pro-

ducticn course, just whet we are siming ot and what we hepe 0 nehicves

As I said last a1l in my orientation talk, the purpose of this
course is not to mske you production experts. Our purpose is to davelop
in you a basic understanding of the production process and an appro-
cintion of some of the mory importsrt and cutstanding production prob-
lems—all this =s an 2id bo you ir msking 2 wore roalistic approcch to
the more gereral problems of industrizl mobllizzticn znd economic
mobilization, with the bope %% in develeping plors for irdustrial
mobilization =2nd economic meobilizatiop you will producs nmorz raslistic
plens.

4 fow weeks ego during the discussion puriod in this suditorium
onc of you raised o question koot o laock of light mortar shelle when 2
dem»md or requircer nt wes set up for them in the burcpean thestere &s I
recell the situstion, the henvy sheolls had proved unsstisfzctory and
more light shells wuere nesdeds  1he roguirerent was puassed back to the
Zone of Interior znd nothing hapnined.

I don't know the details of thet portienlsr ense, but I would czsume
thet produetion was u contribitery, 1f not 4 primery, cause for that
delzy. The facts of the mattor cro that the two shells ers made by ¢n—
tirely different processcs. whe heavy shell is mede vith sesmloss stuel
tubing, which is swuwed 2t ons ond nnd cupped in a cupping press 2t the
other, then machircd to final dimensions. The light shell is mads fronm
ber stock cnd forged in on upsctier or lorsing mechine, then machined to
final dimensionss ;

Thus, assunirg that the aveilsvle eapzeity for the light sholl wes
utilized to the fullest wxtent, the incrersed reguirenmsnt for the 1lizht
shell resulting from this unezpected demsnd invelved the estaolishment

of additionnl fzeilities for the light shell. s Lo meterial, since the
senmless sheel tubing which was on hond, could not be used bor stock had
to bo ordered, Prasumably tho bill of metarinls was available, but the
roguirements hod to be prossnted to the ecuirermsnts Committeo for zllo-
cition of the steel under she Cortrelled seteriszls Plan (CKP). &fter that




allocation had been made, an arrangement had to be mede with the steel
mill for the scheduling of the rolling of ths bar stock, worked in with
existing schedules; the a2ctual rolling accomplished; and the material
delivered, In so far as facilities were concerned, the upsetter is =z
rather heavy mechine, with heavy castings and invelving considerable
machine work., It is a machine that is not stocked, but which must be
built to order. Therefore there was a leng. deloy in zebting the castings
and the necessary machine work to assemble the machinese '

In the upsetter there ere four stages where hot metal is formed,
Tour punches and dies. Those punches and dies had to be designed and
they had to be obtained by mamifacture in a tool shop, which calls for
very high-precision work. They had to be carefully heat—-trezted znd
finally proven to determine that they produced sstisfactorily.

These are the elements which delay the fulfillment of an unexpected
regquirement which comes up, the production delays. Don't get me wrong.
I don't feel that it would help the mon in the ficld to do without these
shells by knowing what is invelved in getting them, 1 am very sympa—
thetic with the position of the man in the fisld, I think it is the job
of the logistic forces to furnisk whet is reguired. On the other hand,
I do think that if the logistic plenner had o proper appreciztion of the
production problems involved in the traonsitior from o heavy shell to a
small, light shell; if he had rocognized that by vroviding sufficicnt
flexibility in his plan through rescrve copceity or some other means,
realizing that he must be in 2 position to mest some unforesecn contingen—
cies, 1 think then we would be nearer to mecting the problem of providing
unzxpected requirements,

Now, this all brings out the point which I am trying to establish
here-~that a knowledge of the copabilitics and limitoations of production
is @bsolutely essential to the logistic plannsrs. If he is going to mtke
realistic plens, he must know what he con obtain and what he cannot ob—
tain from production; and, if flexibility in those plons is needed, he
must mtke provision for that flexibility. OSo that is our purpese in the
preduction course-—to develop an understonding 2nd apprecistion of what
is involved in production, to fzeilitate your performance &s logistic
plenners in tne future.

There are numerous definitions of mass production. Scldom de we have
exactly the same ides in mind vhen we 2re using that general term, I
den't want to give an exncet definitlon, beczust L don't want you to spend
your time in quibbling sbceut minutizne and details as to the cxaet doefini-
tion you uss. For our purposes, however, I think we shcould censider mass
production as a methed which has been developed in this country for the
preduction of large quantities of products at low coste. I think that will
serve all the purposes that we may have,
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What are some of the signiliecant cherocteristics of modern, moss
oroduction? I think it is @ssential that we should recosnize Just
exnctly what these charachoristics are, because they enter into the
problen of understanding what the capzbilities cnd limitztlons ~Are.

In the first vlnee, modern, mass production makes extensive use of
semiskilled workerss Lt rakes minimum use of skilled workers end naxi-
o use of semiskilled workers, the mechine—operator type of WOrKorsS e
That is probzbly due lergcly te the econcmle resson that the waoe scala
of ths scniskilled work:r is much lowsr thon the wage seale for the
skille@d worker or the croftsanne On the cother hend, thare oro vrobrbly
other rezsons as well, nn impertant one being thot the munber of skilled
vorkers or craftsmen zvailsble 1s guite smoll. You czn probzbly vis-
ualize where we would be in tine of war if we had to derend upen Hhs
rurber of punsmiths thst wers available in this country to ranufreture
our riflss ond mochine gurs.

In the seccord plece, semiskilled labor is extengively uscd boenuse
of the extreme irflexibility in the supply of skilled lebora in extensive
training peried is reguired to develop ~nd troin a2 skilled workere Nor—
mrlly there is o period of four ye=rs of sperenticeshin required. You
can rendily see thet dependence upen skilled lrbor, with the oxtremsly
long period of trairing rsouirsd, would nmake us extrzmely volacrable in
time of wore ) ‘

another fretor entering inte the inflexibility in the supply of high-
ly skilled l2bor is the urtificial lipitetions and raestrictions which are
imposed as to the mumber of epprantices which may be trained ecach yoars
You are 211 probsbly familiar with the sttitude of orgarized lebor on this
point. It is merely @ sccurity provision, to insure that the supply avell—
able: is not too graat, so thet it will not adversely aflect thuir bargain—
ing poweras

Along with this extensivs use of scmiskilled labor we have another
charicteristbic which is dirsectly related to it. Lf you are going e use
semiskilled labor instesd or hignly skilled lerbor, it iIs nuceessary to
bresk the productive c¢ffort dewn into simple tnd elementary tasks which
are capable of being performed satisfuctorily by the semiskilled lnborer.
Thus we have arother significent charsacteristic. in wmedern, mass produc—
tion vhere the entire productivs effort is broken down into & large number
of sinple 2nd clementary tusks.

as 2 result of these two things, the oxtensive use of unskilled labor
zmd the braaking down of the effort inte simple ond &lumontery tosks or
opurstions, we have a third cuarzcteristic, which is the extensive use of




corplicated and sutomatic mechirery cnd equipment. Here we think of the
equipment furnishing the skill which hes formerly been sup pl ied by the
skilled lsborer. In other words, the skill which is built into the
machinery and ecuipment suppléments the limited skill of the unskilled
workcr to produce the result which the highly skilled worker formorly hes
produced.

That is zcecomplished in two ways. The first wzy is by specicl-purpose
machires ond sutomatic machincs. Those are machines in which the ontire
opcration is autometiczlly performed throuzh cams and other mechanical
devices, where the worker merely has to press 4 button, cbserve theopers—
tion of the nachine, and make sure that rothing goes wrorg, He sieply
presses @ button to start and presscs n button to step the mﬁchl Ce

For the general-purpose mechines that adcitionzl skill is furnished
through the aid of toclinz. Toolins is pecessary in the cose of zonerol—
purpose wachines in crder to entble the semiskilled opzrator to produce
a satisfactory result. That tocling consists of jizs =nd fixtures, which
ars nothing mere than work-helding devices. These work-holding devices
are z2ttached to the mechine and 2djusted te the propsr relationship with
the cutting tocl ¢l the machine by = highly skilled mon known as a sete—up
Mo e

After thet adjustment all the operator has to do is to insert a piece
,in this work-holding fixture, clamp it, &nd push & button to start the
mazchine; and the cul is autoustically made in the proper relationship to
the other dimensicnse When the cut is firished, the machine operctor stops
the machine, picks out the work, inserts another piece, clamps it, and
repeats the cycle

Thers is one other necessary bit of skill required hers to supplement
‘that of the unskilled workers Tools wear as they cut metal; and as the
wear occurs, the reletionship between the surface being cut and the cther
surifzcus changes. Thercfore the mechine operateor rust be furnished with
some device or vool to check and meke sure thut his machine is producing
the way thst it should. That is done by the use of pogrse. By th@ use of
the gage the operator perioedically can check thie result of his mechirne 2nd
determine when it is zpproaching the mexirmum limit of varintion ullOwed
and can then shut his mechine down and ez2ll for the set—up nmen to nmeke the
necessiry read justzent to bring the resvlt within the allowable variztion
so Lhat he czn proceed agsin,

Work~holding devices for operztions other than drilling nre usurlly
called "fixtwes." The term "jig" is applied teo & work-holding device
uscd for drilling holes. Just viswalisze zn ordinsry box with a hole
accurately drilled in the top. Machine operater merely inserts = piece in
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that box, or jig, clamps it in place, and positions the jig so that .the
drill comes through the hole in the top, which has been accurately
located, and that produces 2 hole in the preoper relationship in the
piece dlrectly'benegth without the necessity of medsurlng and locating
that point on the working surface.

Those are all aids or supplemmnts to the skill of the unskilled
worker. I have already mentioned punches and dies in the case of forg—
ingse Dies arc merely carefully developed devices in which the desired
shape or form is recessed in the working surface of a stesl die block.
4 hammer or press forces hot metal into the recess and the metal tzkes
the form of the die, thereby giving it a predetermined form without any
action on the part of the opcrator except to operate the hammer Lnat
comes down on the hot metal and squeezes it into the die,

A1]1 these devices are whot is known as tocling, the nccessary tool-
ing for the job. 4&s I said, they are supplements to the skill of the
unskilled machine cperator, to snzble him to preoduce work of satisfactory
quality.

New, thes fourth significent characteristic in modern, mess production
is interchangeability of peris. We normnily think of interchangeability -
of perts 2s being related to the scrvice Iunctlon, to the maintinance

end repair of the moterizl after it is put.in usc, However, intorchange—
ability of parts is 3 very essentizl part of modarn, ma3s production.

I think you cen readily sce that in the assembly of this meterisl, if
you are going to usc werkers or laborers of modorate skill, scﬂlsﬁlllﬂd
or zrskilled workers, you have to eliminote all fine adjustments and
the fitting of the perts at asscmbly. Therefore, if you zre going to
utilize unskilled labor on the nssuombly process; you must meke the perts
interchengeable, so they will fit without any adjustment 2t sssembly.

If "there is not interchangeability, you require a werker with 2 very high
degree of skill to make thb necessary sdjustments tc fit the perts to—
gether, : '

Iet me Just summerize, then, those four signifiesnt characteristics
which I hrve mentioned. The {irst is the extensive use of semiskilled
- workers. The secord is the breaking down of the productive effort into
elementary tasks or operations, into simple teskse The third is the
extensive use of compliczated and sutomatic mzchinery and equipmente The
fourth is interchangeability cf parts.

Now, those four lead to ancther significant c“urﬂcterlstlc, which to
my mind is the most important from our point of viewy and that is thet
medern, mass produstion inveolves detailed and time—consuming preparation.




In crder to provide these things, ehtre“”lv detciled cnd tlue—corsumlnﬂ
procedures must be gone through to malke ready for the produdticne i
sometimes refer to that as production enginesring, but in genersl the
problem is to plen in detail just hew the job is to e done. &nd when

I sa y "in detail" I nezn in detedl, step by step, for ‘each part involved.

Aftgr the plan has been devileped, there siust be designed; manufac—
tured,. z2nd lnotullﬁd all the necbss“rv uqulpwhnt and machinery required
to do,thc ieb mecording to the plan. Finelly, eftsr this has Been ine
stalled, there must be s follow—up tc¢ insure thst the machinery and
cculpment which have been provided produce in secordance with the plon,
fellowing through te make purv thet 211 the bugs have been climinnted,
sc thut the processing preceeds smocthly and without any difficulty.

New, in cortrast bo the actual production precess, which uscs 2
larac propertien of semiskilled or relatively unskilled persornel, this
preperation requires the highest degrée of skill 2nd technical kncwl€dg€
The meke-ready peried is entirely depindent upon personnel who have a
very hlgh_degree of training-rnd technical skill,.’ '

: : rlxst of 211, there 2ry the production erzireers, who lay out the
jobs and plan them- Seeond, there cre the ”cthGHtOOl designers and
thP'm°ch1ne—tool builders, who toke the requiremerts, usus lly in such
broad terms as "az want s machln- to co this at a certain production
ratc and to be handled by one machine operator™ and proceed from there
to produca the desired resulte Then there are the tool designers and
topl mekers; who are resconsible for trking the brozd, genurcl require—
renbs of the worx—holding devies and developing a detziled design which
will operate satisfactorily; and then actuslly fabricating it so that it
does produce z5 intended. Finnlly, there are the gage desigrers ~nd the
gage mekers, who ore very similer to the tool mukers excopt thnt they work
to far closer tolerances zxd therefcre require ccrsidors bly more skill and
experience. I want to emphusize this pointe. Although in the actusl pro-
duction process you rely largely on simiskilled work:rs to produce the
meterial, during the preporator) stage or the meke —ruuuy steage you aru
absolutely.aepenaent upon highly skilled #nd highly t Vchnlcﬂl WOrkers, -

how, let us consider for & minute Just why it tekes so lovg Lo mnke

rendy for preductione” I would like bto review briefly the steps which are
in"olved in the preperztion for the preducticn of 2 new product. This
has » direct bearing on our protlem, beczust in the vast ne jority of ecase

the produrts_thut the m1llt”r§'w1€hms industry to preduce ore now prod—
ucts to the industry. They 2re preducts with wh1ch indvstry is cntirely
urfamiliar and have had ne provious erpurience. :




The first step for a manufacturer to take in preparation for the -
production of a new product is to znalyze completely the product part by
part, The first decision he has to-make is what parts he will mamufac-
ture himself in his own plant and which parts he will procure by sub~
contract from outside sourcess The corsiderations irvolved there re .

largely economic under normal conditions—which is going to cost him the
least moneye. But certain other considerations enter into it—as to
whether the recessary skill ard technique is available within his drgani-
zation to mamufacture this part; whethor the necessary faeilitiss are
“Vrll@bl&' whether the quantity is large enough for him to set up @ new
‘department within his .organization to producé it prefitebly. It is a
rather complicated subjecte I have just indicated some of the considera-~
tions. but, before he can go any further, he must decide what he will
manufﬁcture in his own plant and whet he will procur° from outside

sources by subcortrzct. ‘ :

Once he hes decided on what he is going to manufacture, th: ncxt step
is to decide just how he is going to momufocture sach pert. By that I
mezn, whot sre the successive stops thet he is goirg to teke, for instance,
for a certain part, sterting from the raw materisl znd going through the
successive steps thﬂt will be tuken to finally end up with the f[inished
product 2s shown by the detriled drawing.

Now, that process is known os making out a list of ope rﬁtlons for
gach parte The list of opsrutlcns shows in detzil what the operaticon is.
It shows the cperations in sequence. It shows the materizl to be used,
kow much is required and in what form, whether it is bar stock or 2
casting or ferging. Then it says, “The first operation will be to do this
‘and the second to do thisW snd so on until 211 the operatioms have been
completed and the product conforms to the shepe celled for in the finished
drawing. .

in the list of operaticns all operations ere listed in ssquencea “For

each operzticn the particular type of machine tool that the operation is
to be performed on ig indicated. The general type of work-holding devices
or specinl tools, fixtures, 2205, and so forth are indicated. Thoere is
2lso an estins ted machine tmﬂb for the operations

Wgen the list of opurations is completed, thot becomes the bibles
It is the specific plen showing in detail for each particuler comporent
to be manufsctured exactly what the successive steps zre, what machine
towl is used, whet work-holding fixtures, what gage, and the estimated
machine tims.

New, with the 1list of opsratiecms as the basic plan, subsequent steps
procsed concurrently zlong several lines. The first step that we will

l?
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consider is the tooling, The list of opersticns .indicates merely the
gercral type of work-holding device which will be used for the operaticna
The tcol designer takes the list of cperations srd works out in detall
the cxact design of the work-hclding device and detz2ils it cn 2 dr ﬂwing.
de hzs to consider the design nlsc in view of tho successive operction

and the changing shapes thot the piecce will teke on in thaoss dpbrutlcns.

That is 2 rathér complicated prccedure ILt ne give you . an- exenple
¢f the mumber c¢f cperaticns invelved in ?_partlcul¢r componant,  the
receiver of the Springfield rifle, 1903 ncdel, In that receiver there
are 117 opcratluns from the start to the finish, from the forging of the
materlal to the metal {inishing, If any of ycu ere intercsted in getting

& better picture of just what is 1nvo;v;d therc is a bonk in the librory
by Colvin and Vial which conteins all the cperations on the Springfield
rifle, If ycu are interested, just t=ke & lock at its Don't try te read
through ite. Just lock at it 2nd get an idee of the complexity and the
amcunt of detail involved in setting these things up.

As soon as the t“ol desizns h?vb bean completed, they ore immediately

relessed for menufzacture tc the tocl reoom in the pl:n,, ar 2re farmed

out to an cutside bocl shop. Here zgoin the coenziderations invelved are
the questien ¢f contrel, the guesticn of capzeity, snd the questicn of
time. An cver-ell time scheduls is szt upe If the capacity in the plant
tocl roem is inadeguate to meet that schedule, cutside tocl shops must be
utilized in crder tc get 211 the tocling dune zecerding te scheduls,
New, concurrent with the desisn and menufacture of the te-linz is-
the determinztioen of the mochine-trel requiresents.  The list of opera—
tirns cuntains the estimated machine fime for ecch cporaticon, By conscoli-—
doting &nd adding up #ll the mochine t;mcs for o #ziven type of mschine,
the tetel machine heours roquired to do the Job sre determined for each
type of mechine tesle Then by inventorying the machine tosls in the
plant-and the rumber of mechine—tocl hours available for work in onv given
scnth, the total number of avnilebls mochinc-tool hours mey be computed.,
Of ceurse, .the difference between whet is reauired and what is svaileble
is what must.be supplied by sdditicnel mochine—tosl equipment. '

After thot hzs been det (rwjﬂnd gources of supply must be located,
crders ploced, and continuasd 01l L—up provided to sceure the vest de-
livery date f2r the new eguiprmente.

4s scen &8 the maching to0l roguirements hzve besn determined, the
preblem of rearrangement of the plont layeut for the producticon of the
naw product must be sclved, Thot is 2 rathor invelved and tramend-usly
‘detailed cperatirne Generslly, sczl. models are preparcd for.nll machine
teels and equipment and vericus arrangsments are studied and anclyzed in
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order te attain an uninterrupted flow of materiasl from the receipt of raw
material to the esscmbly and .the shippring. The whole idea is to zvoid
unnceessary handling, It includgs provisicon for a continuous flow of
materials and for the nccvseqry'mntﬂrlﬂl—handllng edu1ment in order to
keen the meterisl flowinga - :

It also provides for a close integration with the assembly lines,
thet is, for a crossflow of components entering into the zssembly line at
thé proper peints whore they necd to be incorporated in the assombly .
and to-aveid umnecsssary houling ond backtracking, Thot is a very detziled
precedures., It is an extremamy interesting one, as zpprozched by industry.

Also concurrent with this iS‘thG preparation of tha bill of mterials
from the list of opirations. Thet is merely a compilation of the totol
requirements of moterial needed to produce everything thet has to be
rroduced and at the producticn rate desired, showing the specific form
required, whether bar stock, forgzings, castings, or what note

The next problem is to locate sources of supply »nd pleoee orders for
this material. I have assumed that no orders for parts which are not to
be manufectured have been placed, So thot z2lso comcs in heres. Sources
of supply must be locited und orcdeors placed for the prrts that zr: not to
be produced in the plant. Sorrces of suprly must be locoted and orders
placed for raw metorinls, for cestings, nand forpings if nc ecapacity is
aveiloble in the plent, Thé effvetive follow-up must be estavlished to
insure that thers is no tie—up, thot thore is no delay in delivery.

411 this, of ccursz, has to bo carsfully coordinated. & schedule
hos to be set up with proper coordinztion and ceontrol to insurs that thase
thirgs all come out tegether ot the scme time, so that you will be =11
6t to start production, Thtt coordinction ¢nd centrol alsc involve
Tdllow—up and chasing around to the mrchine—~tool builder znd the tonl
maker ¢nd the rawemoterial suprlicrs in order to insure tho furnishing of
mrterials os requirced,

Ict me swmmerize agoan the isportant points involved in the Prepie
retion for the production of « new uroduct. First is the compicte anolysis
of the product ard its couponunte port by purt, the dotermination of what
is Lo bo.memifactured in the ;lent, and what is to be purchased outside.
IThe next step is the preperation of the list of operations, which is a
detailed plsn s tc how 2ach comporent is to be manufactureds The noxt
step preceeding from there is the teool design and the tecling procuriment
or manufacture, the determin tion of the additicnel mechine teools required
ard placing orders for them, und the determina tlon of the mzterizl re-~
quirements ond placing crders for Lnem.




how, whot hos 21l this to do with our »roblems thot we are inter-
goted in here? To my mind it is ovz of fundamentel inbtercst to us,
because it runs throush 231 predvction problemse It is not peculiar to
any particuler typw of preduct.

 is nlso extremsly iapeortant boennsce the one thing that we sre
concerned with ot bthe present time is th- formulating of plens, dev1cgs,

snd procedures for uJVlPE timeas he are working z2zeinst time, FPropars-
ticn for mamfscture is = dotniled ond tims—conzuming thinz. It is the

rest fertile field for saving timss thernfore, thoe most fertile ficld for
industrisl mobilizotlorn planning ond eccnomic mobilization plonning where
we hzve on oprortunity of rozlly soving tinme nnd nccomplishing soncthing.

hlso it ssrves anothsr uscful purpose, becruse it provides o yord—
stick for us to measurc or asvaluate provesed poper plins. Cortsinly if
vou know what hus to be doms, rou crn tell from the plon sctuslly what
hzs to be dene, you cun tell from the nlsn ceturlly what hes been
cecomplished toward thed ond. IT eveorybhire remtins to be done in the
future for preparstion, your pager plsn is worthless, beetuse you hoven't
aecomplished o thing so fzr os retually saving tino is congernad, It
helps you-te understond the proposels and measures which nre taken and to
gve Late thems

1 don't went to zpnesr =z cpposed to thise But lut us Unke the
JaMhal Flen for establishing : nechine tool raserve, 1o what extent can
we sxpect this sction te expediate preduction? Of what velu: is it geing
to be?

I want to suggest to vou thit possibly the procvr“mLpL of michine tools

mwy not be the determining frctore Lt may well be procurcment of tooling.
The mechine tool without th: tocling may not irprove our pesition, mey not
save us any times The two weork tesuther; they are complementory. 1 anm
merely throaing out te you the point thrt on understending of this pro—
cedurs is recesssry e eviluste proporly plans and procedures which nre
proposed cnd that it will be sboclutely sssenticl ip your work of dovel—
oping these procedurses on a ronlistic busis,

bow, lat mo sunmsrize brictly wart [ hewve covered this morning. First
X .

of 211, the purpcse of the ceurse-—let us keep thet purvose end ot jective
clearly in view., Lot us keep or bhe becn wnd not go off on o t&ngont.
-The purpese is 1o gt 2n urdorstoading ond :ovorecistion of the oroduction

rrocess and production problers, she enpsbilities and linitetions of
preduction, so thht we mry souvroach the problem of indestrizl mobilizotion
planning mere- rezlisticnillya - '
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There are certain eutstanding and significunt chorscteristices to :
rnss production which we should remember zs nn wid in accomplishing this .
purpose; nemely, the extensive use of semiskilled labor, the brooxing
down of the preductive e¢ffort into simple 2nd mlpmont”“y opurabions, the
us¢ of complicited snd sutomatic mzchinery, 2nd the interchzngesbility ;
of partse Finnlly, ond most important of 2ll, there is the deteiled ond :
time—consuming prepiration recuired in moking recdy for the production
of 3 new product under mess—production conditions.

Then finally in breaking down this prepzration into essuntizl prrts

there is the preperation of = 1list of operations, which is & detailled
plan for accomplishing the work; secornd, the tool design ~nad the miru—
facturc of the necessary tooling, Jjigs, fixturss, dies, gsges, punches,
and the sooeizl tocls for usc with the general-purposs machinus; the
daterminﬁticn of the machine—tool requirements, obtoining the necussary

machine tocls to supr;uug“u th. ¢xieting mochine toels; and finally the
9111 of matericls, which is tho basis for plecing orders for the nocessary
row mrterizls to accomplish the Jobs

’»7(}1

I think that if you will ksop those things in mind s you procced
with your study snd thinkins on the problams which nre presentzd to you
in the problem dircctives, you will be sble te b much more renlistic in
your approcch and zore procetict:l Iin your solutions,

Finnlly, it will crable you, as L soid, to esviluate pr0ﬁosrd plans.
Thot, of ceurss, is the big purpos. in the samirar group——to pick thuse
things to pieces ond mode sure that they ~re practicsl and renlistics In
cbhor words, gentlemen, 1 feel thot this is the rol backbone of the whole
production courses It is sorethineg thot should be thoroughly zind cluerly
understood by everyone before we storte

c\‘m

We heve inecluded in the first prrt of our curriculur beok a sccthion
erntitled "Froduetion Enginecrirgs Fundzmertals,™ whiech is a reprint through
the courtesy of belGrew 211l of = viry concise und clecr outline of the
various steps inwvolveds It covers o 1little bit more in detnil the matters
that I hzve covireds 1 have murely repsoted it becaus: I wint to empha--
size and nake sure that it is cluar th t that is the koeyston: on which
depends your prover undsrstanding thae preduction process, nnd under-
starding which 1s essential for cf‘wctive logicstic plonning. Thunk youa

are there -ny aucstions? {Ko guaestions.)

(17 February 1948 — 440) S.
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