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At. a time when 1Industry was small, with the jvner E~s :,perator, no

neceL~sIty existed fo~r man4Xict.&ring c.ýnLrA.,. The proprietor could keep

ma.Vy details In his head or In a memorandis book. 7jday a volmze of record

%k--ping Is b.L-eoring. LDring ~.he past half Cer.L.~ry, Lhe njuLer of clerical

rker& has r~i.en ati more *thar~ '-Loabe the rate Di' 'ndAr~ria1 .,orkers 4

zt.t? c- .V .)' ch L~ibor cý.nstantL,,1 Increasing. The en~tire f'ield o: planning

Is more dif:ZIc'.t ".d intricate than In Lhe pan'..

These .'ac;ors have :-esalted in a tre:nd ro..ard mectanization 1'V i2'e

m'ti:ai~rIng co)nt-rol syts Indistr.r, howvevr, hzz .. ý n sJlc)v tý &AopL

-=1letely tcehanized methods,, &M o al:Aý0=omted prc,ýaic,.tin cantrL..,

-,:,e 6,)L.1 .h%! exception rather than --ht: rile. T,pical areub -hick.

r..:beccn aa~&Aed Include pmyroll, sales anal~ysiai, und acc,.)nting where

J.te 1.~AtZA CAn tt lecedIn beakoea, and processed. A c,;ntral a~..~ ezns

L.0 the integraLinOf or stlyiuese

It. is the pwupoe of this ppN W to peset la abrFIgsG tam a

9,int-heJ15A pvtodue4A for eosmuol of W.4d&otlon &Asing punched-card methods.a

The uysta My- be Smoldered a tr$miork ftr &MLIoatilon to W~ man4fac.

turing eaterpries en~go Is Vie tmrtsiuton and assibly or parts, regard-

1.se of' prod~ct. NMIftio awe WS to romrd as ejocingte all paperwork

involved In massaftaotuad trom tiasor rev WWIaa remIlt W0i40

Lrmnsromatio .4t faw tmi.Iw prodast. A collateral objective of .bio

prseantlton s 1 to Indleau thus aswn~asos at Qe prodoetion control

tystem to a logocal role for te his~trWa bgia~r.

JTSTU UOTZY AM MGM=Z

Thse respoaoibl* ftr the developimt of a mumsemeu. coatrol systm

a.Wt clearly VAM timoi tUn OJOeives at tU total' $yet=$, jWail*4
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where meebaaized metbods are employed. The folln~eing principles have

been generally accepted as desirable, attrib~Ates f,.r a good yrod~c~ion

control sysntem:

1. Furnish adcquate, accurate, &ad tiel~y izifurmasion - LhIS is

possibly the rEison d'et~re for- a me~chanized prociuctio-i c-)tYol

system.

2.be simple to operarte - ass~ing the cxistencQ oL' cLk-meui

data processing 3rganization, this, too, Is a :Pavo:-able aspe.2tý

of the aecbaaize' syjstem.

B. e evoomlcal ta maintain - some companivi have *')And ý.a

costs have Increased rather thban decreased After Installin~g

da;.a Pr"Cossiag *%QIai t, commn miauikes being mechaniza~tjn

Of &A Installatios0 vltb iAs4f1Cienrt V01=0e Wo JASLi3 :,St

of, Lho mschIe--4 or partial meohanizaatin res&Al.ino, In non-

oPtbM lAtUliaat0 Of the d~t&a-PiOC#G5iQ s stem.

4. ]k 9%mdbto to eheage - flainbIiq~ mry bai an advantago of'

s iita% l~ ~aan~ butai~ atoi possibly less

Awasetwsetie of pmeh6r4sa SWI~.

3. pkwf a6vmaWN Plawd"ag as Suat~d spune In many ways

foY0. "O a 48"40%S to fotwaW PIsWAfIM.

6. FM'VIse mmginmt %W "eseeq#Jos a m&s 4.til Is el1Innated

to a pro.rly 6.'1ow4 datmopmaesiag sytint so that managameaL

juaieat Mas be &opus Aw e4. AvitWh ma wata or time.

mfeZ-MA
Owe m@mgmsat b"e mtablaWe objectivos for Its sysLemp the LWAms trial

&cawU my ham &eta"" ftu memo am flows tbrogWo~at tho o anition
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and 4acertain ihe report.;. and wulyzsts reqairtsd for achieving thesae go"l&.

This is the ayst~ena sj~ and dhoid~ iw'. be confused -4th detailed data.

jx.ograing whichz occu~ri mich later. A graphIc portrajal of' ume of he

bWigc Input.s ..o and omptpas or the sae-..ea prd4ictior. cil rraced re,

vkhicki dill te de~.cribed suab..jqietIj 1 I* ;I,.umrn~ In FgUre 1. -hia dihig,-m

also Signifleb tht ..cope and c~mplox~t-; 3: c.

The ;,imrhed card has been .oashe~ I 1np it doc.mernt

.ti tt.mted prcdic'.Ion eant.r~l yitgm depiet~ed in *.4: pul-er -i~*n.,lccr--

meck.4alied1 ejAUlpent. aijed .ir data jpr~cesisIng. Thte r4'Ixu&1e :-xh!~.

Lý -.ha. ,he digital c:Upu;.er Is nwt i~vlgatle In -. 11 eý.AAs

.nc -1-- -.ne p-oced.&re dieyelcjiped .'o: a &jilc'e4-emrd apirliclt on -:*

S Wa.,S. 4.aeut @gC.a4LWIZe insetallaton. AaLýAwtc ctonver-tý

zf ,in @4 -.. o traaster daiLL from cards L,) mne..ic sape. Mmor., of the

jn4ch~d-cm.4 syst am to @atald la Its. osid riles..

The starsift ptak ro' preaetiOe osa0u'. th&1*lm sbIJ' be the

p-o4daet ke e msAfte4W.Vd# SM Whe MUWt osly after It has been designea.

Cow~lot* drevIap, spsefles~km., ad mWS&L .sts weo necessary from

the .sgi.mewift dagar~i% 9w fte paesdss. ap. owes" is spec in.

ostioss my 06OW betvms She ime of mhe @iiimaI Ofelesg of a pro4~ct

and Its maufaet~we. An Isual~v rf~t~rmst ftot swe oper tion of

the aechsals.4 prodaotloe gsmtas system to that Ohw Usiqpftt be tboiogbly

searchad for possible iap',vmms prior to Its5 t'ri*.m w avoid emeeslve
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After a product has reached the man4acturing stage, planning or

proce~s shetts are prepared. The plucnning sheet becomes a 4thority f-r the

jprad ction of a paz and ;,he busit, for cilleci~ion )I* coal~a. The ge.iesis

,.) whe Machaaa~ze4 prod,.ction contr1.) ys Laem maiy be conzideru.d the pmnching

c * dara frcm hth plinning Lsheer. Into a muster dtck o*' caras. Fr.zn t~hib

deck~, a priaied I,44L=nng shieet Is generated andA diitrib-ciý: -i.; reqilre-d

and hbe cards are used sbse.-,AentLj for printing ai-j i.rue;

prime inpuL o:' the deziigm engineerinig =L'Jf~jn (st- Fir.L-e~ 1, 1ý

ý.he ".2Ia~ted biasic ptarLs list by subassatintk.. This 11.. ý, ' analyzed b.,

.re masc -;ched'4le gro~p Lo develoj; tibe mrtster proaýcýAor 6ckhed.l, : :e

e~forthb tte r~ iad e'plotlou diate of oach y,.,dc is well its atll:.ea

.Lae for matersial jprocwarinst Macklauag &fu~Y, aak tea;,..

lhop orders owq be .bAOL or as soandarj ache1Jles, sinc, ;.he. kre

p.rot~cts e tb. msate eehdiake. She woaftetAc~rIv release corder

,st~ablishies vurl.abls frw a epwsoire Or4.rt j.atoltyp aooovating cuu~e,

loit rnmbtr, and adke44e data FiM the 403et4 reL... r4erd form, an

ordot deck Is VVAeh.6. OW Or6uu 6M* 14 UNA W SiLMI.~ (Apr~priftit cards

jAros tao arwertIpinO4 .. Bf 4.6 eM to pVSat a ahop order which

4 plilew ue hePelamb Saftefuat4S Pia Vwtablso.

noe tsUDIngl Is a Peltws ilsil of OSLILLs"ge waauut wAds

eSewated asbss"J"14 %S &OPWWW the "travel., epy" of the *WV order

LO the Prodaet.If &.SVrWtaSt:

I. Mator1.. wltdmml said med 6a vlthrvu m~ter.1 tram stoak MW

provide aebi t trsm~auto 4.sat& -sa wwriSa eon Lrol inves tor.
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2. Material Identit'icatiori card attached to material iss~ied from

stores &aid based tW provide kIositive identif~ication tnro~mffoit.

the operational cycle.

3. Tool withdrawal card use~d as a~thority to 4w..hdr7.' tý-ols and

provide data for crib recoras.

4. Prod~actioa operationa ca.-d .ased to record completed p1.erations

and prtavide earnoti.ho.L for prod~ctivity repo.-ts.

).Ifspect~on simmry card used to record inspvction dam~ 'or

qjality control.

The following are &one repreasent~at~ive mangmentn cnt~rol i:epjrts

gcwz~raL*d from informutioa auLlable In the tab.~latiag facili ..ies:

1. ;hop lo..4 r*Wrt used to At-ow now jobs received dxring the sched~le

period, oungetwe wiork,, wA stat-4s of backift.

2. ueldsbiaeo ns 4ed wo repoet department ýLnd'*or areas

.J. I a eftt~1 ' availab3.s bv machine grou;, operat .r..

pra4w )lsi, sed so a& for sa given period.

"Ipell aeperle My &100 be nWU %rne Ifimaepmiest to cover an,,, speciýil

A wop of the prisled plowming aheet Is trSAGNatt*.d tý the tool design

department. Pollovlag thi e tesmimtlon 3f mnautctwirng methodsp Lwoling

w~st be p~awi earl~y 4%k the ULaItat ion of designs or tooImikift by

ami~ide s;pplIret. Moths Be txklia studies cain be undertaken 'mt the

sg time as proemwimet and raw waterial storage studites buat my be

"delyed by ftim raleSW of GIaSeeft a drawings.I
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For In-hoise manufactured tooling, a complete tool desPgn is prepared

baivd upon information in Lhe planninra sheet. Upon completion Of the

W:.It•fln "he tuol engineer writes the t).ol order directly onto a m'altipart

,i±bn interl-.evf•d form. A handw-Titten copy is satirfactor, , since r•

týibtquent reprodaction ib needed I:'or reordering. All in.-ora'..ion ":rom

• tool order is punched into a master deck. This deck 11 ut-ed t'c

>n*u.:±'•e controlling and utility cards, incladirng labor uti-;-bition,

Mn .i.l rejuisition, final disposition, and tool receipt.

M..n-ho~rs expended .,o.- tooling are collectea frr3n t;hc pre.-unchvd

,ol- 'mo., cards and throj& use or Ztbtl*aJIrng eqiliment trarnslted into

L:'l . Event. Ally the mdnptver cost is combined with tooling mater. .

-X.L•_-n :ind Lhe wita auwonitically posted into a master ledger.

F-om th.- Qu±td availdble in the punched cards, management. control

-ot similar ý.o those described for shop control are generated. A.-

:.h-. )oling data are processed. both throigh the t.•ol .aad material c'r l

:.IýE-:.stsf, a complete history of the tool is posted automutlcally int

the master ledger.

For tools to be p'-wchased outside the eompany, a contrl sketch 1I

i-rde to provide detahld information •,•the vendor. Copies of the

,rder serve as a rcqu.LIsitI( m and are handled in the same mariner as any

parchased m=terial.

MATERIAL COMTOL SYST=C

Material conirol begins beiore the physical gooda nire purchased 3r

received. It conb.'.sts of both the physical contrA of materials and

mzInIonance o1 records.
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Requtsition information is punched int• tabulatiag car,'s wich are

used to provide a report, of requi.iAtions htld in open **il- pending place-

meat of the purchase order. This reporL krovide5 a basis for follb-up

of outstanding reqiai•i•ons.

Each item of a jArchase order is entered on a sepai-,Tc card eo pruvide

a means of entering "on order" records, for recording reccivlng i•o.-Iat" n

and for followi-up by material or to.o! number. These cur-,. are also ised

to purge the open req4 isitio. file.

Frcm the master deck of ctrea- mMAiUained by -he tebllatng fanctc)n,

the following Lypical utilitj cardi are generated:

1. Duck receipt card, which provides a report of inacming material.

2. Purc.ase order receipt used to provide invent-ry data and p.-irce

open purchase order file.

Management control reports, such as open requtsitions, purchase j:.derb

behind schedulae, and orders due In a specific time, may be isoaed aL

established Intervals. SUok transfers, requisitions, and ozhe, trans-

actionA are autamatleafly debited and credited.

Miscellaneous operating reports are also generated from the punched

cards, including, for exmple:

1. Excess material usage report indicating percentage of excess

material ty department or cost center.

2. xcess scrap report comparing weight of scrap to issued material.

3. Material commitment reý,,rt showing monthly procurement activity

priced at actual (or standard) valie for use in estimating purposes.



CONUCWSXONS

The pa~nched-card sistem for produc~ion contr',l Is p.irticalarly adapieci

to cperations which are charact~erized 1%- the use of Lhotisardt; --,! pftrus,

mans, of' which are c')on to .ore tkian m)e assembly. *Xutonmatic ~~~rn

e~uiiment is faazer than hiiian performance and res-alts can be~ obtdint-

at low~er uULi cast, -where vol .~inois data muist` be procet;.c,. ý,,

The preparation :); reports considered important. but. beyond Lbe '-1aImc utc

phyiAcal lizA'~s o.' mani&al operations is a primte aLVaiv.&gO.

Fu~ncheci-card methods providie a good m-ndcU n for rec ?rjing ;pecifica±-

,.ions. A permuinent record sowrce Is provided from which all nece,.sair.:

ccimp~i~a~ions, o)cL~eaLs, and rex.,ort~s najr be prepured. ~Amilar admrn1,1ge5

,tre reb-lizvd in .. chodallngt u.p&:atIens and materiftl coa~trol.

Machines, how'ever, shodld act be conzidored a panacea for bolving all

prid~iction control. problems. A& em.WSure "poet is the ini.rod~Actioa if

many small drlgicl emputors In rceeut y~iare, some fbr ipee'dized applica-

Lions.

ZIWOU3

The Indu~strial Mngft~et'in Sympsia sponsored by 1-2~ A.X.I.Z. repo.'t~d

In part that the IndustrUAl 2imes, In addtion to Use tresitIonal roles,

should In the lfAture be c~ncewned vith:

1. Analyzing,, devieloping, and iuplcmenting entirely nev systems

cornsi~tent vitb modern decision methods and campat.er technology.

2. Improving the desi~a of exis Lizg "atroUling systems.

Wit~hin thie time l1.iatol, ka attempt has been made here to Indicate or

sagesL that In many orpalmations the ;roduction eontrnl iystais may

present . saCh an oppormity sand such a challege.
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