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It seems to me that a discussion of the use of numerical contrel (HC) in the less
developed countries can be based ou the pituation in Argentina, hecause the conditions
of Argentine industry seem to be sulliciently typical of those countries whicgh are

seriously committed to the diffiecult task »f industrial development.

To give a picture of the cxistiag situation in the engineering fiseld, we could

divide up the various iypes of pizais on the basis of the following illustrative cutlinet
Plants whioch are subsidiaries of large international concorus;

Jomestic plants whioch use ltio-iow or licences from iaternational coucerns for
production purposaes,

Plants which have developed & production system of their own

Workshope ‘hich produce parts or components of subagsenblies for the plants
mentioned above on a digeontinuous and varied hasis in line with the reguirenents
of the market.

7 The plants ir these categories -rovk at every producticn scale from large series of
> - thousands of units a day to the usaui{acture of single pieces.

Thus we have plants producin; holig or gealed units for refrigeration or
caloulating machines or clutohes, aloagside motivities auxiliary to the automotive ,
industry, the manufacture of finisied cars, the produciion of combustion engines or of
aonventional machine tools and tho preéﬁotien cf diem or special machine toolas, to pive
an idea of the range of activities znd production scales.

This piocture shows that all ile ealternative pomsibilities exist for the use of
i 4C, since there is a practically cc.plets range of enginecerin; activities and conpequently
many of the conditions necegssary for the introduction of IIC exist.

In the case of other countries, whose industrial activities are lees comprehengiva

3 aa divermified, there are other fuctors which indicate the desirebility of using iC.

The main factor is the production scale, tesauce it is :iearly alwiays a juestion of
small or medium-sized geries, and this is the main economic consideration ia fuvour of

the use of [iC.

Here i think 1t would be useful 1. recapitulate the advaniases of .[C in weneral tems.




The first advantasc 1s the wiiversality of 1tg anplicaticr. 02 can te adapted
very quickly from sie type of produciion tc another, without tie need for much
preparation of the machine and withoul the ~.ge of complicated devices . Consequently,
the same NC machine can chunge continually from one type cof productica to another
without any decline in economic eii.clency. and each time the batch of pieces is
repeated, there is the certainty tlzi the new pieces will tLe the sane ag the preceding
ones.

Thig fact, together with 2n rccurcte knowledge of production times, makes it
possible, with suitable planning, to kiow beforehand when each batch of pieces will be
finished, with great advantages Tron the point of viow of fulfilling commercial
undertakings.

llioreover, with the YC machiie one can move very fast froa the degigning of a
piece to the machined prototype wid thence to serial producticn, thus permitting the
production of new pieces to be be:ua without loss of time in the prelininery stages.

e must algo stress that the ' machine remains productive even when the series of
parts progranmmed have been completed. Thuse parts may ve .eeded =g spares at any time,
and the NC machine van begin to pviduce them vury guienly,

»

These congiderations, together with the smallur amount of mpace occupied (an NG
machining centro replaces three 2o {uur conventions machines), the possibility of
producing very small batches of piccen withoui the quantity effecting uwiit cost, and
the facility of amdreduced need for controls, are all advanieges of U from which the
gountries with which we are soncer:cd can fully benefit.

There are alpo other indirect bhenefits derived frow the uge of ¢,

We all know thit the organizetion of productica in amell industrial concerns is
generally rather rudimentary.

There ars no time and method oflices, quality control is improvised, and the whole
gystem of production is organized on {he basis of the drive and enthusiasm of thoee
running the plants rather than oo the basie of carefully congl 1ered norms.
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~ approach the work differently, to consider times, to programme productioa, to concern

~ 1 .

The introduction of iC in & shop of this type naturally =ckes 1t necessary to

oneself witi the tocls, etc., thus Lringing 2 new alement of crder into production
which will gradually spread to all the other sectors.
This means that for the aew users of .C not'only are there the advantages offered

by the machine in itself but thers is also the incentive to organigze in a more modera

and efficient manner.

Before giving some examples oI points at which it would seem to us most
desirable to begia introducing 'C in the Latin American countries, we think' it would

be useful to zgive our opiaion on the type of .C beat adapted to iundustrial conditione
in these countries. '

e would begin by saying ithat, for the moment, it is premnature to spesk of NC
machines on line with 2 computer (direct numerical control) or of adaptive controls.
In other words, it would be hesi to forget, for the moient, tlie new develophents
displayed at tlie latest international mochine toel faira.

It is essential to combat the false notion that “C is extremely complicated, that
only large enterprises can use i, and that it recuires an infrastructure and an
organization which is within the recch only of mlti-national firms.

The use of an iC machine iz uever more complicated than the use of a conventional
pachine tool carrying out the same operetions

And to demonetrate that ¥'C is in practice within the reach of the industrislists
of our countries, the most appropriete cousse would be to begin with pointeto-point
NC macBines or continuous-control machining centres, programmed monually.

For the moment, to speak of langunges, software for the use of a computer or !fi;’
machines on five axes for milling in space might perhaps frighten the Latin imerican -
industrialists. '

Programming must be seen as vhat it really is, namely just another type of
activity within the reach of any technically trained person wurking in a time and

methods office.
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Or a new way of handling a zculane which any operative who wishes to learn can

magter.

In other words, we must show with facts that the use of .C is simple, and we shall

be able to do this by teaching teciu iclans to programme; 2 tagk much mare simple than
teaching an operator to use a ji7 boring machine.

Once the fear of programmin: has Leen dissipated; the battle for 1C, it seems 1o
us, can be cousidered practically won.

The techniciana, production chiiefs snd managers of engineerirg concerns will
then begin to consider the pessibility of replacing their radial drilling machines
equipped with guards and devices b & point=to-point .IC machine. And those with
pieces to be mechined on several {acos, with various operations, wiil econsider the

desirability of employing, inetead oi a boring machine, = milling machine and & drilling

an HC machining centre wiich can bore, will, drill end thread without the

machine,
pisce needing to be moved. 7

And those who work with centre l&thﬁi; using various devices o ensure that an
the pieces remain within the required ta}ﬂ'emés. will begin to eﬁasiﬁa' th& i
desirability of using an iC lathe.

~ (noe interest in iIC begins to ta};e*%mlﬂ among indusirialists, other changes
whioch 4C brings with it will gain ;;;rauna.

It will be possible to orgenizo the production of the .iC machine in liaison with
the person who will be responsiblc for the programming. '

'l‘%se wrk of this machine will thus be organiged methn&ic_.lly rm&, a8 & reml‘t “the
~work of eth& sachines which carry out operations preieeéiﬁg or gontinuing the il
operations mli sl@o be systemetically organized. ' ' :

In m&sﬁquanaa, scourate det~ will be available on production times, rejeots,
controls and, heace,; ocosis. ‘

All these improvements arc schiieved witho.. wuditional investments and without
new staff, simply as & regult of the stimulus provided by the iC machine in the

direction of systematic oppanization.
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Another positiv. consccucnce of the usc of NC in » shon reletce teo the toole,

It is the IC nechinc which removes stocic during the greatest smount of tine, boeecuse
positioning and tool changes erc very rapid.

Thus the active work of the NC machine represent: 70-L0 per cent of total machine

timec.

The importancce of this time Jazotor, together "{th the foector of repeatability
(211 piecos produccd with the samc progremmc differ from cach other in dimcnsions to a
practicelly insignificent degree)‘, makes the toole oxtromcly importent.

For the choice of o suiteble tool, together with ite sorrect sctiing, meens
eptimiaing asdvences withoat in‘tcmzs'tien during the worlt cycle.

While 4t is truc thet with ony machine carc of the tools is important, thie 1is
particularly so in NC mechining contres becumse the operetions orc meny (nilimg, boring,
threading, ctc.) and becouse gssitie:;iag timec 48 mindmal, os has been m@timmdi

This will lcad tc greeter care ﬁ&th tools, or rether teols will bo givcm the
iﬁ?eﬁaaee thoy should heve, and sn. offort wi‘}.l e mﬁe to kecp as up to ﬁa‘tc wﬁmﬁ- ,
logicelly in this emgincering scetor = n&m&ﬁy s&mﬂh& irnored in our co*aﬁ%riaa -
es in others. =

‘i‘ixe timc hes ocomec to oxplein wherc we think 1% approprirte o begin the usc of
HC -~ in other words, in whot type of underteking.

We m,n begin with conocms operating with lorge or mcdiunsisced series.

sy 2’& mié scam et firct gsight thot thc production scele would not justify NC beoause
: ﬂtﬁ ‘wrge seriee re@irea $pceifia trepafor mochirco or production nechinos designed
: mﬁ mstmmaé to oarry cut cxclusivcly the operstions reqaireé iR

~ Howovory the ¥C machine con be used in ¢ heaa plants as a sort of # joker' machine.




For pretetypes, for 4hc orelimine>y erric - bvefere the spesi-l mechines arrivs, for
critical cperstions, for varitnts, for svere parts sor nedels ne longer in productien,
and 16 assist the line ir tilroercice, O i yeally uh ot is needed. Flexibility end
the speed with which it con verln rreducticn meke ih 6O machin o & ossential feature
even in mass preduction concorne,

Certain well-knowr. cor aanufacturers heve heqd to uee IIC, when the delivery of the
transfer equipment for tine mech tining of a particular oart wes delayed, for the preduction
of the mits of the firet serieey they were thus able to complete the productive cycle
without major diffieulties and to bring the new model on to the morket in time,

Where NC has its netursl place, however, is in precision engineering, where products
~are repested in smell or nediun-sized hatohes (from 5 ¢ 1,000 rieces per batoh, dependiry
on the e;;eratiéms to be carried out),

We have for cxemple the rother industry - the machine toe? industry,

This is an eppropriete scetor fur the use of I'C.
'parts which must be assemblcd aitamr&e, thus linitirig the probleme of aé;}nstm%.

and intorchangeability as well sg reduse the coste of the mejority of nleces,

The Yoxes, slides end hezdstock: of g lathe, the spindle guide plates of & fixede
centre multiple driller and the Lesd and cases of & zaiiling machine are parts which, in
view of the precision of the wheel beses =and the tolerances of the bores, are mest
reliabl: end economieally dczlt with through 0
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Other activitics where serics are small are the production of :'aaé mehinerxg

volume suitable feor the ot rdardization of the veriocus Compenerts, the production of

ele,

Finelly, ene mey mention everything relating to stretegic needs,
of production or the pessibility of selfwsupply in

arguments which outweigh other considerctions,

where indepmdmee
regard to certain spere parts are

It 18 a question ¢f n- chining small batches of ;s:u*ts, t:ith very strie:t telamm;;

ﬁc with ite lethes or machining oertrec op borers, e golve *&he gm‘blﬂm éf g%%giﬁg :

marine engines, ccmbustion engincs ter various uses, diemslilidng plants with & Me‘kien

compressors, textils or printing machinery, rotery wagines for reliwavs, rw, pumps,

L



All these potential users of IO mochinos

have enc irgwint sgainet such machires,
namely their price,

It is true that the prices are high, but they arc rot much high« 1 thar theoo of
top-naelity traditional machines. If the cost c¢f =n 1C machire {¢ comr:red with what
it costs to tool o sct of traditionel mochines fer - nerticuler umdleserics or pediume

reries job, there is no doult that the fensibility study will give o roault favourable
to NC,

There are other solutions, too, ‘o the cost probvlem regerding ¥C, especially wheve

there exist industrial promotion areas, develonment noles or industrisl cstatea,
This is the sﬁarmg of an NC machine between two or more enterprises,

\ It would scem useful to meke a brief comment on an actunl situation exieting here

I rofer to the city of San Prunciseo, It ie 2 major inéﬁstﬁai sm‘éw% it preduces
nachine tools, ecleotrio motors and sgrioultursl mechinery, and provides wn axample of
productive sotivity and prosressive attitudes, ‘ ' e

In view of the type of rroduction, the quality of the products and the computitive
enthusiasm of its enireprencurs, NC is bound sooner or later to bucome 2 necessity for
meny of the firme based in this city,

A question then arisost would 1% not be desivable o sensider the possitility for
two or three onterprises to nequire an NC mochining centre Jointly?

They could study together the oritical parts produced by esch faclory, so thet HC
ocould Bagin.tn provide a solution to the mejor difficulties; this co-operation would
benefit firetly the industricliscts themselves, then Sen Prancisce and ult imately the
countiry s o whole, because an event of thiz nature would pave the way fgr‘ mny othur
similar initietives. | el |

We belicve firmly thet o solrtion of this type is feasible here or in other countries

of the region; we are oconvinced thet NC is an essential factor for thc tcohnological
dovelopnent of Latin America,

The technical persemnsl to operate and use the mechines exist, production scal s
are thuse typical for NC, en infrestructure diffcrent fronm whet already cxiots is not
required and consequently this new tool, which is in ucc in all the meet cdvanced coun-
tries, would emablec us to compete on equal terms with the industrialists of other countrica.




Since the production scelc i -imilar - hecousn, we peroct, 9C iv cuitable in small and

mediwncized scrics ~ and since the neans of -roductiecr. .r £lso similer (elwoys NC), the
quality of thc products, th. ckill of the tochnicims nd the imogination of the
commerciel scetors will bo the weapens permitting the conmacst of ether markets or the

reple cament of mony ianerto,

In othor words, HC will meiv reassivle compotition on equal terms ir. rogard to the
means of production and, cconomically speaking, 4C will heve juztificd the effort

represented by the initi~l investment,.

The technological nrguments in favour of the use of MC arc also meny. Apart from
those slready deseribed, ir reletiorn to tools or muclity centrol, there ie one fundamental

factors the censtant challeagce,

With the use of such an up-to-date system of rroduction, ther: is a constant technical
motivation to improve productivity. From progreaming netiods to ways of fixing work-
nicces, the possibility of adcing mow and mor. difficult operatione to the original opero~
tions, ond the optimizing of the use of the machine within the system of production of each
enterprisc, the development process takes plarc completcly autcnomously, relying on the
detormination and intclligence of the technielors themsclves, vithout any need to seck
fnotruction from outsid , boeenee NC mekes it possible o develop u +cchnology of one's

oW,

~ Lestly, if our tccimiciens enter this now ficld of production netheds as soon as
poacible, the whole enginecring induatry, through & precess of as~imiletion and cm:lation,
will adapt itsclf to the new mechin.c and thoere will consequently be an imacdiate
rcsponse in the form of o demend frou technicizns for ireining snd of chenges in school

©  eurricula,

it

Thus the uco of 1€ will not only lced te vieible bonefits in regard to vroductivity,
a5 hes been mentioned, but also the level of profcssionsl treining ettaincd will oblige
1l thosc concormed with ngincering t0 kcep abreost of technological ~dvencesin the
highly developed countrics.

In other words, HC will melc tnosc corniccted wit' it fecl th ot they erc in the ven-

guard of progruess in - steadily advancirg world.

To conclude o hope tiat el anrks Brere v ctest coantpicutioa o brigeing
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