G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

- i e A W o1 s

— ——

dintr,

LR TP S S

CotiINAL e RGL TS

. e Y

degiena’ Daminar on Masr e Toetn

<

tar Cruntraes in Latip e s
16 42 0 Cotarar (00

Bueros Alres. Areanlina

6 to 27 Outoher 1972

Sad Fanlo, Hrazmyl

e Maria
Cenaral Banpsce
venire de Cooveradie dow Taitetrisig
tha Mageriar;

B - MerPasening
fiNse

Poric « Lishee

Periural

%
"!t&
}f [T LI T 11 2 S Lt oy @aorad oy vy y - - o Yy o e e - . ki
1 + . mhe e b Fo TInoe ot the autlop arid
- “ * .1 R .
IR LA T R R A T T T S Wi LI S, s v oy S ey
¢ ' By Ny [ Ral ik [T TS A F A GhamT e Ly it o T,
[T . .
i P e - o .- - . - » ‘ .
TD S Por « AR t e Pate sy e * L F AR * B ev"i':"f




4
3

:







apeer T e s DNy TeRe T A At 1 i v v ive e
1= TORCENICRY, AN I770W D00 HD CHes L foin IR MR gt )

o
Y ST
RN .

-~ -
Vo - b

1.1, Macnine-taoin are ehacratarives hiniesily Yy thair - voauct.ion

lele

1.3,

capasity znd working .soiTecCy. Thoee ohar cieristiics, in turn,
are governed oy & nvnber ol ¢'reva of whi™' we will point out

the wout importunt ones (this being in no way a complete lint)y

- outting and deformetion characieriaticag
- structiure atlfiness and control chaer:cteristios;

= aceuracy of the guide ways end eof zontrolled displacemento.

These oharacteristics sre becoming more and more important in
the nachine-tool industry's trend, Indesd am stiffnese and power
of machines increase, it is possible to sccelerate suiting eor
deformation epeeds, noccording io the machine type, to reduce
manufacturing tolerances, in short, to inorease produstivity
and manufacturing quality, thereby redusing considorabtly proe
duction ocontas,

The rate of progress is showy by the fsct that in the eighteenth
oentury, when Watt decided te build his steam machine, the mea-
ximum acouracy he could abtain in the dizmeter of the cylinder
was of aboul cne centlumeter, whilai one century later toleranom
of about one nmicron are o#sible,

Yoday's odvancad meching~iveis stem not only frem improved
design also to a larew exiernt from the development of other
indusiries, sush ast

a) Yaterials - progress in metallurgy and muterials led to smaller
compouents {gears, for example), to the use of tools with
high cutting er forming capucity and to improved cutting
conditions or inproved ocontect betwees purts thanks to better
lubricating oil, greases and ocubtin- oils,

t) Eleotronies - the breat'.taking cdvance of this sester hac
completaly chanred control syrtems through automation cr
programing and, more recertly yvet, Ly contimous detectior
and correction of errors as they oc-uy (cdaptative contrel;.

L]
-~

Fluidicg - the rrovth of +thi: uev eungineering vrunch hns
guite modilfind the control ;osaib:lities, by itpelf or in

con junciions +ith eiectranicr-,
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iz iimeif an advancel fudusivy, an. uoi cn.e on that account wut

nlss thanks to new apee.fic trends 4 a1ty own derived {rom labo-

rotery research wnd daveloprnent in reapuforturing wlenta.

TE trlo were not eo, F1 owould met he pasuiile to manufacture
pieces of such zsopplex sthope ta gudl narrsw tolerances, nor to

heve such lavge (niudtion zeriss 2t auch low cosd,

The zbove dees net aim =t givins a complote characterigation of

machine=-tools, bnt mevely & brief picture of the ralated problams.




2= CHARAGTERISTICS OF PRODUCTYON X SMAL. SRu1ES

Although they arc weil known, the:n: chirrcterigtics ape trought up
hexe for the gake of completeneas,

Production as one off's and in small series {8ay 10 to 20 identica.l

Rnits per series) ent.ils speciilo mrans of prodaction of great Sifle

Plicity am far ap reneatability 5 anrncernsd. Conventional Bachine-

=t00ls are generally used eince there is ne Jjustification rop

= High speed or highly automoted machines (muek ng automatie lathes,
Wumerically controlled lathes, or Progranmed presses)

= Machining centers rerforming severasl oparationsg simultansously or
sucoeasivaly |

= Rachines vith transfer

The conventional tyves currently used (paraliel lathes, ailling and
grinding machines, etc, ) oall for & high degree of workes eraftenan~
ship, both in uanufacturing the parts and in assembling grovps of

parts or the machine iteseldfs Litting, soratahing, ete, are very important
operasions. Manufacstupec partes are inspected individually by the wor-
ker himself or by an expert irspeetor,

Pﬁdﬁeuen. hovever, implies a number of tasks which age perforned
both upstrean and downetre.m of Banufacture progress and which COR=
bine with the latter to Brke un the complete preduction oycles work
. o%tudy and preparation, and fin. inspeotien,

The above picture 1s that of - hot too developed company, Lowever it
should b pointed out that Rovadlys copying mechines, sven nuneri-
oally controlled machiner, may f.nd their Place in the produstion of
amall eseries.

May ve quote in passing ¥, Kronenberg (w) who cites a case in wvhich

& saving of 60% in the tims needeld 1o manufacture 6 parts could be
obtained by uains a numerically controiled luthe instead of a copy-
ing lathe, The validity of that particular study ig not in quegstion,
but it vemains to be 3ee. whether it would be equally valid for ‘another
company with different technical ana sdminiastrativa strueture, That

(=) Max Kronerberg, "Trenis {n the design of metalworking machirery
and in producticn methods®™, Uniteqd ¥ations, New York 1969, p.26d.
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A manufacturer of small series cannot zampiy rep =oe & or @ of hia

machines by one single unit ol YMickor (roduciing caracivy. de will

E

have to sonsilaer vhal will becume ol th ner win onexeta thoua Ma-

chines, whetvher they have the skiills ueednd *y the new unit, whether

-

(17 ar ? ahifins), how to provide

working wover i1l hova te ehanco

for higner guaclity upotrema (werk peeparctionl, s witimnte decisior

. R o,

as to the advanlare or dirsdvantee of the wove will be tased en an

esonomic study.

dlternatives are pointed ovt merely te etruss the faot that preduction
in amcll series cun ne lenger be piven o sippie charasterization, Pro-
totypes can nowadays be built with relstively advancaed machinery, 2le
though mtill rather different from that wsed in ke production of
large geries, '

Thus, production in vmall nerise h.us its own specifiec demands as t&z: ,
a8 the manuiectaring company's orcaniztion nna strnoture are conoeri
el It calls for a high degree of copability anc fleaxipility in the , ;
study of each purliculur case a8 i%i comns up, and for eany aduptability

of the production oyocle,
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I8 Is HIra wly o wsfin. Raedlloan medtiug oice vaBpsnies (Lui.C.),
not only becanzo _ever ij critesio ruay ve Biody BMCH .8 number of
exployeas, capitil or sales turnerer, hut nige hecause this scale
elassificatior m.n vary fram ceanntry < covntry,

3

For our purpoees, we will conuider ihat S¥C are characterized
by having & snell staff (less than 160, end jimited human, fie
nencial wad preduction resouross which usually prevents them
from attempty ¢+ study and golve themselven their Bosagevent
and marketing problems and frea urdertakir.g sesearsh applied
to their produsts,

In smell and geding size sospanies there are ver: few Bnagers,
often only one, helding power cu the whoie company and its

“aeveral funotierc - taohnienl, sdministrative, Comperaial,

Thie gtate of affoirs obvioasly huc isherent advinteges and dige
advantages. The menager Nas e dnol with meveral fielde but as
& rule {s not an axpert in all of ther, 20 he devoier moet of
his uctiviiy to the ene ne knows best urd neglectn ihe others,
which brings & seious threat of imbalunce to ths company,

On the gthex kind, 38 the ccapany develops the cencentratian
of power into the hands o one wan er ¢f ¢ lirited number of
poople oan restrain progieas By the lask of appropriate struciuses,

The ather 3idp nf the rieture is thai with only one of two mae

Se24

nagers, manogement s very cloge o the dayetomday work s in
pariieulariy very oclose %o production; this i3 & stisulating
environment, whioh encouriges ihe parsonnel to cooperate not
ouly as far as production ig coraerned dut also by contributing
their own ideas « 4f the bors allows of sourpe tovarde develop-
ment,

Rewadays the connention Latwesn the cencipt of medivm and ssall
size compantes ~nd that 9L in industrisl unit of low nrofitability
is wwoided,

Eael soeior hus f3a vptimum size,.nd every new project in that
rector siolid tend to that o tipun uize, This rize, kowever,

varieas widaly uith ‘he £®oCnphic locetion and in particular




Witn Ghe weyele comt jeva, 5, ) o vl wmta b GOTIe0LIon na
vequirse in touse counteier woere  regienal asevalepment shows

marked differences,

The differences 1n urit si.ee of & civen induatrial rector,
located in arexs of @ifferent ecenomic nd usoeial striactires,
are usually compensated by the scetnijed advantagpes of the level
of development of thoes areas.

Revertheiers, woll degicned, baluncad projeats de ususlly tend
tovards that oplinug mice cg the country?s growth Tollcws fts
gourge,

The use of labour aguinst maghinery, taken together, is often
& veXy impurtant gontiderction, neinly dve te svbsiandard cule
tural levels and concequently to the luck of sdartation %o new
skills which the popuicztion of underdeveionped aress shov,

- Cheap labour is genierally una€visavie for high technology jobe,
1ts low productivity often offsets the Low WAEE ,

Coming back %0 small snd mediupm size Tompanies we guat ~dadt
that they oller the hest economically viable tool for the dew
velopnens of cortain astivities whish ocon pe #dapted to the
ourrent level of s2ally avaiil hle Tabenr,

Developing countrt s lack’ teehnicar cup.its, Deniund can not ba
satinfied, assleries are citen Ancompatible vith the averuge
vage of the ceuntry. 3o, in termss of #sicple wrolitability for
the private sector, and spart frox naticnul grewth reguirenents,
investuenta in omall ane medium size companies, whose activities
can take into ccsount the . nerel cultural level of the avalle
able labour, are hy far mors atractive,




4. ECONOMIC PROBLAMS OF 17k FICDTO VL0 OF MLET IR areoLs I8 SIALL sSnwIgs

4.1 The manufacture o: o civen kind o1 maehine at a glven moment
and in a given couniry miv b2 non-competid ive without this in
any way implying that b same »213 e s A reneral, The
overall aspgacis of such manufacture must therefore be analyzed

before dizcarding 1t o= modalying 1 pllicy,

4.2. The would-ba manufacturer should <now halorehand that it is out
of question to turn cut any kind of machine; what is needed is
1 maghine thut meats the raquiremnonts of the cuntomer, both
in technical charasteristics &and an price,

4s3¢ It follows that in the Gusign both of his machins and of his
company & manufacturer pust ;ake Lnte aceount

8) Marketing problems = steategy to be implemented, analyeis
© ef custousr's needs e S .
b) Sales problemc - adility of the selling i‘bﬂa, "ﬁgmaaiﬂ;%y
in the nurieet, cgp&éﬁliti&tlta study the usage of machines
a8 rding to customerds requlrapente
@) Technological e2pacity « and hore several degree: come inte
consider:tiong '
= &t the highest level, eoapacity for own regearoh and for
knowledpo of the re.ults of intornstional research
= at 2 pediun level, Vapacity for divelopment $hrough teat'wﬁzk
and laborutoty studies -
= at a lower level, tipaeity for preparing projects on the
~ bamis of his own exparience and for sstimating the needs
of ona or aseveral markets (tais is the degree more fre-
quently called for in production in small series)
8, Manafaciuring capaeity am governed by
=« avalledble plant and smachinery _
= organisation (Qanagﬂment, generel layout of the fgztory,
purchasing »f ruw materiale 4nd socegsories, quality cone
trol)
= labour (level of skil})
An exhaustive analycis of these problems ie bevond ths scope
of thic peper, Je shall rsfer 1o one or th other in more detnil
but the ma.n point we want to emphasive 13 thai the economics
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4ebs On vhe other nend, 13 is nogh an oy Tt gludy the aspoects pentione
ed o Ler wad walow woe o o oL VLT Lo, Lhiier Lactera,
extricse Sherone, coe il Celovied and may alter considerae

biy the wionomic o 7 .a nTobl oo,

Eaen fivm nhaw o siguir-earcs PLyonu 1L8 own lecange it ip gne

v ORI S PR Yo on [ P - 3 i
of the ropvyoinia o hich AT OWE L stiuatare of an SCunony,

of & covniay or of a fegion: it L3 thus gub eet to the inters
cotion of Yhe ather eempengnty -~ ihe exiriasie favtovrs Wwe have
rentroned .~ hen granr over coa o gae 5f Lhone factors in more

detail we ahnil revae:t o that inflognne,

445 The siue of the qavdo. «0d bhe avelution of ity neada Buy heve
& favourable zole, or an uriavourshle ona, in relatien to the
industry, 4 ver; small rrq LuS Lot Gugrndicg marcet does not
glimulate She monut o wrery L0 10 needs nznnen to be varied,
a3 though small, fored sompatition may cigccurage, or oven
neutralize, tin unoupuaried ol ane o L hap rndividuel monufose
Wrer. On tie niner Ay il tre nerds et the murket change too

quickly a .mall 2emATEAtUrer may Tind thet nw ‘g unable te keep

. ; ~ Y % . ey e K . i -
BeOe berauss e loinn oy pl e stmoiup,,

Relevaut zov these PUTMILCEratliong and (6 Athera that will follow
in the problem of <pt- re-lndustry Covperatiion and State gupport,
%0 wiich e shall re

o«

BED Laker da lhis puner,

4e0s The tr.de orgeniiaiion vithia ¢ woaden ov o couniry ean te ang
is & powerful togl of Prayreze er of dteguation, If gellers
draw . curtsain Lotveer manwicotirecs sng buyerys, the former ju
shielded flom tin 1. ttapiy ireed resction snd roxing in the
handa o1 the Eroda, wakerh 10 woss Cluws Lovee on wlequate {ge
chnica) stouctupe, ', Ter e A feas 3

4 . ' in . 0,
, “Cul rom the fast

that the farnnsiel eonoures Loy e b e

Lo llen coany . leras
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=84l& ancivlanca, gerg JovTher L e Gaily machines ap

Feooitle resn-uiess o1 whetuer or net Laey are the begt ‘angver
e the juyents VioalTementu, Lie kgl seeirer, i turn, lacka
tre irade dimoino aieded Loodlceage oty tam rcustomer the
lattertg un pretive; the smu) e e larger ramber of uwhine-
-tooln of rix LN which ere gold o *11 the indieztion he
hus regarding the .yecsg- of Mon preduct sud 1% ig only by
ehance that he Mey Be iola to correcs those ghorteonings wnich
usage alore Lrings Lo 1igh® ang which tasrefore only beecume
apparent ir the customer'sy ahon

On the other hond, heiag net a purty to tre gales contract,

The muulacturer rans the dovole risk of aver or ugderproductiont
Ly stooking machines without knowing the market'y needs, or by
Hadting fov firy srders which sy reanlt iw longir delays and
higher nrices then the mirked ir rrepured to xomept., 4 manue
Taotures's place in the market con be Yoot ip & much chorte
time than it toek to build,

Yechnological Cepatity eun be ut the ovigin of o muccessful
new rodel, together with marketing ceracity, Experience ghews
that a company Bay Be o newcemer, latkiig the solid credentdulc
of tredition, ang gtili be able to set & firm Toothsld in = new
warket thanks to it techrological Capabilities, which are part
of the sumpany's internal rescurses but are 8i®0 & tool vith
which t8 fight the dominange of csiablished sanufscturery of
highly industrialized couantries,

‘The foctors which relute to proguction capabilities are aluo

intrinsiec ones, Howaver, hers #anilly wxtiinesie influences pake
thengeives very much tels,

Thua, 1f rew sateriils, scceunories op comLorsnis can be acyily
ac;-guired in A ziven nountey or vesiop, the developmeny »f o
B.uhing=tael industay ity pe wuar engiey, (n the vontrary,

ng smald oaw bitiea G ocertiir producte ag not alvaiye .
poa3ible we ensy, ano moye o PhoeTe, L Lre cireamctanced, are
ortan {crvel a mese Lleonelven tiaot €d3T, COLICULLY 4t Resnte

; Pl e . e e - - et Lo 4 B
LY PTOniciiive cemto g SR TAMnenents el uh to siandardg,
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ef ita totil cost,
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Foundrioy operuting tu el qaorlite gt darlo and structural/

"

/olate wore. providing we.l welde’ stviatures gre tisie requiree
ments for he produciicon of Tadnirtetosia wnd a richine-tool
Andusizy carnsot %e jecstel L. & -f700 Trom Wnich they ure abe
&ent, L company riay contemplate settine up i%s own foundry,
but & ~iver mirisun voluge e prodostior il be needed %o
muke this polusion eccnomices. ¥ vible, Dixmoasis studies in
many compauies haive shown that it 4w aften sdvisable for a
comprny Lo 4o awav with ap nxisting founiry, Foundries sust
be atudiied agpuratels frem cther Grerilione, necause an ovele
all amalysis eoer not vield datn of eatiafaclory aceuragy,
Structuril/ploute work dses AbL lend iteell ‘o suoh clear eut
eonclusions, but a crreul ana lyais of its operasion is alee
recommended,

The remiining accessories snd compousnt paits cun he divided
into two categories;

a) Components whier ean de wode by the momfoc rer higsolf
{auch as a cowd tor a given device)

b} Accemsories vhich puul be Lurchased gutside the ¢ spany
(such as un electric motér) '

In the first cuse, the manufacturer shauid undertake the prow
dustion only 12 it uoes not call for teo much investnert and
provided that the technigues wre 2imilar t5 his own, Thua, a
Cewl of the tyme ment,oned under a) ie wuds of this theetw
metal wud doss nct renalre a _eyrge aof scouracy siailar to
that needed by *he mair somnmonents 6 o Buchiang-tool, It ig
usually not ndvisehle o- gue Skop o wurk to seye-al derrees
of accurucy; workers ciilia, o iYeon baterinecs uo tand to

observe them in veneril, witeh moy nige for cozlly compoumenty,

”
i

The cooebding, obv o R A Tely gbf Serene inen lares ceriag

wre produced,
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charawt@riaigug, ¢ whetrex siodurtion ser,my “re %o he amal}

OF larre, Us have .iresdy briefly ~livied in thio, fircy in

tention O whey duuling with the tharacteristiop of eroduction
“n small ceries, yhan Ader paragraph dev,1y wher dipcupaine
the aanuiscture of SCUANAOTINE DY the Michineetocd wiker hime

301f9

¥We anal) now 60 irr¢ Mede eiazl feparding the menuluoture of
gpecial mﬁthlnﬂﬁtﬁall, wners rroblems of reld uze of cepacity

ang of rrefatabllity make their weigh: felt, leaving current

tyres waice, Tie aenalacture of jathes {n sexicg ¢ 5 tg Ié
unite herdiy suH2tiilen tne vRrehate of head ‘realing souipmsnt
er of = Tialkuwhys SUiNGine Pachiney newever, irn the ahsence
of thatl heat upeatrent ung el rhat grinlirg, 2 lathe ¢.n hawie

1y GuaLify aa pEatine the Hatidh resjuivescnts denunded by

® -

the acrket, Liter ip Y8 puper, we 5kl gee few 4o moive
sveh prodlane,

Insreqtion equipeent st he Songidersd, " ja *ynipuent is
expensive, bt fraquently usea by the Con' ui Department of
4 mathine~tosl gager, A punnfoetarey ﬁust)%kerefﬁra have the
OBt tomman acuipaeng ¢ AnS oWtslian of the compeay he must
be able to fing f:2i)itins for the gors experisive one,

Ors.nisation in a rasde componens of the anerating results of
any firs, and the prooleg is t¢ choose tie asdequate sysiem and
to define >tg eropes A priven sroten @y be too musk of a burder
for a given compony, onc seleciing the ~Tons avetam for 4

eograny affliata’ yith PR »rnfitnhi}i:; mey 8tild lLower i

L)

[E N

Profita, :-lupa peeaacution

i

i 2?7?v33&&; ‘he commony znr be
unatle . ds 20y Lo 1ﬂ;tinf&, deniuce 1t liers ipe PR Y . 1
trais GITACtLre, At oA oauen clroumetinme s i eennog e wnd
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finireia; Stedtler will deieligrute furibay
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A8 ata'ed in se~tigns ? &rno 3y lubour becoien o rreuominant
fuetor in cmall zeries, Tne necd for middle level technical
staffy to enmure the reguired prounctivity, must be stressed
in this connexioni this need incireasses in inverse propbrtion

to the level of development of ‘he country or region,

Without going intc any great depth, we muaet touch here another
agpect: large sive machine-‘ools, Larga presses, lutheg, press
brakes, are usuwally not carried in stock aa are amaller ma~
ehines for common uses, Those lsrge anits are thus manufactured
in very small serien and are often genuine proiotypes, We
have here an instance where amzller manufacturer: may find
themsclves on an equal footing with laveer, bvetier euuipved
¢oumndaniesy and may compete with theg, Actuslly, of course,
this is an oversimnlification as larme units are not mere
extrapelaticne of smullier ones, and have itheir own rroblems,
This is¢ nevetiheless a fisld io be reconmended to machinew
=tool manafacturers vith = gelid experience and pood technoe
logical capability,

The economic analysis of the suoil series rroduction of mae
ehina-tools culls not oniy for a gualitntive analysas of
several préblems, 28 we have done so far, dbut zlso for the
quantitative study of the influense of rewversl factorae.
Such an cawlysis 1s done in relstion to » deiinite project
and therzai‘az?e does not find i%s place in a report of this
kind. Factors to be taken into considesation Viry, &5 we
mentioned, from couniry te ce uniry, aeccerding te the level
of develorment, 2nd {rom company to company, zccording te

the structure, the dimen..on+ end other Lfeotur. s,

We shall therefore ccufine surselves to on eramrle (see Appendix)

token fram a Portu ueas compray ol medium dimcnsions and upe
satisiuctory structure, whien enlyr apanufaetires gpall series

of lathen :nd Toapins nacnines. Yo have nepro conclusive evie
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rices and, in nost enten, in nrofiinbie oreritiona,
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npete~date technicul wmio ew qar,
Covicusly, .o a sepult oar lce 1o o of teoio Lt Uy LY Cineneiat
resources te Lok new aiterio.iiv o~ onf noeesw oty ol Lotest technelosy,

ete,, a SMC will robably not be - ols to undertake the many foeture

of highly developed murnines whien BTG be o coeartiend fowaerds ex..

panclon, On other womrur, irem » ive- aonent on e SN0 cannet develop

without exierral supneit iy the fern ed fivne

s
- - ™

f

cboer tachnical ascige
Lanea,

t should be pointed gubt that thegs conslusions ars drawn from the
actual exparience oi mochine-togl companies, £ll over the worldsy their
size usually 18 such trut almest all of ‘ham, in relation to companies
in general, ure sensidered smali ar mediug vise rowpanies, To illustraw-
$¢ this coint, these are the averasge number o employeee per company
in the pachinawigel inﬁnstr*dﬂf Beveral oocuntriesg

B

Great Britair 232
Gerzany 200
Swiss 132
Japen 71
Fortu r.d Ti
Ttuly 47

T™his figurcs noy be open to discussion due io varying definitions of
indusiry, but they de allow for the eanclusion that large size is not
2 prerequicite for success in thus sector, ¢
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in the savlier ARCLIONS, MDeLlY QL SeCtilua, 4, 4 number of
problens w2, eft ¢ran on he sdution of whier ectually
derendsg e rrafitahility of the Lroduction of machine-touls

in small geries,
First ol 10 it megl ne stressed that whe project shoulds

- nel vinly corer nareetine needs,
¢

*

) ,
= bt alse sliew for

tie marulactore in spall reries ab
sompeiitive pricesg,

Hobt every tgoehhical nensgar commands “he knowledge reonired
o prepere sueh projecie,

Thie in o capitaleintersive indveLry, ond the profita of
snall and mediam aize sompanier may net euflfice to &elfvl
~finences eypansion, On 2tner wordsy smaller cempanies vill
have +limited poseibilitise of aroaniing (ogether with larger,
Bore powerful competitors and will thur remain &L an ever
inereasing dist uce from tre ilatter,

Belats will thug nave diffienltive in gelting services of
the same suality as larg. oy companies can .btein, hecause nows
adays they lack affective suppost in administrative, economic
ané finonsial nanadement, as well aa in @arketing and aunles,
desien and producstion, quality conirol, purchage of material
and equipmeat, shock BLAERLnY, etg,,

The fuonerniive type solutions, wﬁiah‘L?aviﬁﬁ Bervicea and
assistance to all at a minimem cost Lo avery partieipang

are ine boul answer in tihe cuse of enall and mediua pige

eompanied,

fur awn exreriecce ag wall as thed of ciher counituvies, in
peariicnlar in the muching-bect LeCctor, har beer convincing;
4 e

although in Portugsl 07MAFR 14 moy yet Lullfillinge all the

, ey . , . .
funcﬁ;cng wiaintn A oghould seCoTn R rasltn ge Tar indeed

agectisfactor-,
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&

Their funciidna are illustrited by the Fellowing evomnlec

= Qeuign, menufacture rad tm-t g prototyper {applied revearch
and development)

- Lerket reusarech

= system:znic control of quality of rachines prodiced

~ enceuraging compenises to get logether ip owder 1o systesatige
and standerdize produstion and assier

= technical and scounmic mindiea

= glandardizetion studiean

- gte,

TC's possessing more or less well ¢vairned laboratories can
#upply technologicel recouroms, mhich SMC's laok. Their varaatile
teohnicn) staff provide the comronies wiih technieal aswistance
in the fields whers it is qecded,

They have accec: to the regulis of both fund:pental and basia
research from all over the world and are Lhus able to eirculate
ssong their members the nust nptodnte krovwisdige of interent te
their sector, And their cooparsiiveaction can be ertended as

far as we want: purchase of paterisis in tommer, povsonnal traine

ing, +tec,

The importance of the wachine-tool industry {») and the extent
of covermment:s interest im ita pricress, even in those sountries
which it hos a small ddmension need act be repeated here,
Daveloping countries (wa), in partigular, look at this industry
&2 one of the more powerful means .o atiuin the naeied level

of social and econcmic ceveloprerly muchinestopls wpre nveded

(m) Colloquiume aboui the problems of the Buchine~to0l inductry;
Ao Gaxunpes "L'impcertance de 1%iadusicie de 1. machinge
=0u%il derad iv monde xocerne® /Poaric = Cotober 1960}

(mm) CF. Tolloeuiuzsy Lo Gurznier "le -ole e 1¥industris de

la mehine=gutil av g Los Dey: Br vele do ueviicomomentt,




o build duripie ez, nd e ho ooemn el derns cgeab of ibie
periel manhine~tmcl, Ln Yt onmpaint Liv b Ayt e, met frooceme

out to underdeveinpmont,

In large but underdeveloneo countries, with 2 comparatively
important merxet, 4! ras heen peziible o estoblish o mochines=
~teol inluatry whier wonmufactures in lasre acriers, For the ressons
already meastioned, snall countries peed a similar induartey, and
here SMC%s will find theiv nliaices in the production of small
series wnich, us we have shown, is o profitabie fiela,

Sach companiss mrce easential compesonts of “ne indust¥isl and
commercinl stirueture of eackh countiry, "heir shsence wonld result
in & broken strustures of diminished strength in which avery
component would be unfoveurubly affested, Bovever the guality

of the nmachine-loois locaily produred ghouli alvays angwer the
needs of the ccautry’a industrial develepmont,

C's have en actien in this field whioh ig imroriant bus cen

net sufficejfurther aciion by governments ‘n therefore nesded

$e supplement itim activity of 0, eiithar reinforcing and helpe
ing them directly os indirectly, enscurssing bunie regearch in
the Universities, ectablishing commercial strustuream, eto.

Ve thug have a nusber cf privete and govermmentsl measurss

which should be coordinst:7 arl throwh waleh o utiong can be
brought to the sever:l uxeblens that wese Jatt onen in fhis
paper. These prebleus mesh be scived to ansvre the profitability
of the sunufacture in cmall series and, sbove 2ll, in order
that these machine-toels may Aocompany modern technical trends,

e e R e, RN R
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I « SHAPING NACHINE TYPE 2e405
;;:;u rer unit, in cszudes
Year | of unite Hatorials [labour |Uvertead | Total sﬁzm@*m
in series sost [price
L L . | + 1. A
1964 |1v antss  |12600 21500 | 1700 35100 145000 | 99v0
1965 {12 * 1134w 20200 1Y p0U 35300 | 45000 9700
968 | 2 v {12700 2TIV0 | 2000 41100 {45008 | 39w
ja966 | 1 » 10600 3t6ue | 2400 50800 |45000 |~5800 |
| 1966 i . » 11400 19006 1500 51900 | 45000 itnm :
1967 | 6 * - 8500 19500  jldw 29800 145000 15200
! 1969 f12 » 12200 ECLUVR § B S4uw0 Jsou0 Jlewon |

4,3, 1 =~ Veriability in saterial cestc resulis from fluotuations in
current prices und Crom the smaller or laxger number of
accessorias purshased from outalde sources,

2 = Yariability in labour costs results frou the dimension
of the series und fron nev, pore advanced manufectuping
~ methods(started {n 1966) whioch oven roversed the offect of
wages trend,




Yeabor Loe unit, n ascudor
Yoar ! of units |mclerinls {Lzuour Juverhend | Totai] seliing |Profit
in serieu ! aost | price
| i
1965 | 2 unita 15200 22000 115 S50u0] 45u0U 000
1966 Eo® 13900 5100 {1950 4u9%5u] SULOU 9VHu
1966 4 ¢ 1250u 2840y 205, 42950 5000V TusL
1967 P U 1600 3120 j225u 47250) 50000 2759
| 1968 10" 147¢0 29uey 2200 AB90UL SUOUL 410v
{1969 jwo 186w 183w ey 1875 55000 162%0

8B, 1« The same vemarks apply ss for shaping mac.ines, Partiowlar

i mention shoul! be made of the year 1969, in whish labour
could be substantially reduccd which coet of materials
incressed slightly, This ie another exasple of the deoisive
influence c¢f manufacturing methods and of the incorporetion
of components purchased {rom other rennfscturing,









