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1- T^CrNKlL / .   U'. .1  .A. M;   Cil' !?;— 'J'CV'IJ3 

1,1 • Kacfilr^-tftoifi   »r»- cfcai'^ts-rv/^o >; ::i ;*~!ly Vy   th*ir ::refluet.uon 

capacity   ani vcrifing „eso- r^cy *  -'Chris* char c-: eri^i^c«,   ir, turn, 

are governed by fc numi».-- ai   cu.era ox  wh;.":-   we  will point out 

the »eat  important ones  (thif» bein£ in no way  a complet» liut}t 

- cutting and déformation cha-i-acteristlcsi 

- gtruotiixe stiffness and oontrol character ist ioaj 

- accuracy  of ih* guide va^ra  and of controlled dittplaoeaente. 

1.2« these eh*ract©ri8tie§ are beoooing mr§ and aor» important i« 

the a&Giiiae-toel industry*a trend. Iadted a« stiffawa» ana power 

of machines increase, it is possible to scellerate cutting •* 

defamation ipeeda, neeording to the machine typt» to reduci» 

»aisifaeturing -teleraimee,   in short, to inoras« preduetiirity 

and aairafae taring quality»  thereby redwing ©#tt»iderably pro- 
duct ien eoata, 

©ie »ate eí* protei» i» eh«**; by the ftot that in the eighteenth 

oentury,   when Watt decided te trulla hit ite»« machine, the «e- 

ximm acmaraoy he could attain In the diameter of the cylinder 

was ©f about en« eeatiaietar,   while» ©ne century later to3*ranc* 

of about ene »ieron   »re >oe»ib3e» 

i#5» '¿ofay* s    adVÄRcad »fcohine-iooi» stem not only fr»m improved 

dfe-sifS «le« to a larr» extent fro» the deva-lepaent ©f ether 

indu»tries,  »«sh a§t 

a) raAerial* - progr«i§ in ttettUurgy and »ateritle led to «maller 

*      o#«p«»e»ti («tart, for •XMple),  to the »ee of ttolji n&tfc 
high ©wttiag et* foraine capacity and to improved cutting 

condition ©r improved oontaot betveeü p&rt% ihenk» to better 

lubricating oil, ¿preasea and outtinç oils. 

b) Sieetronioe * the breathtaking edvanee of thi» s#«tor has 

completely ohsnetd control  syrteae through ftutomntioti çr 

profiraainfc* and, »or*» rec«rtly yet, by coRtimtoue dettsoti.>r 

and correction of errors  as  they oc^r (adaptative control), 

?) Fluidios - the rro'fth of this new ei.gi;»eerj.ne urunai: has 

quite raodifiad the control  possibilities,   by ¿tpelf or in 

coi:junctions with electronics. 



}': rh : »^-...o1 r.   '--tv   *••-'•-,    ' •• --.,-., - '>'"u ' n •   : W>   ../.¡rov-.-.r"-"   of   idtt-Trcíd 

indr)«rtrna3 ji»  t,.*"1.    .«.   K.-LV   t.  it  ncvd .v :.;   Ll!r'  r ioh.i.rl.-.-t;:0 :   indu<jt.r,\ 

ia  iime>Lî an  JíVíüC"^  .*. uôuciry,   An.i  iit>t   cn¿»   ;>n that  account   u.ut 

alB;) tiiârik:-  to  new   op«»r..fi';  trwtd**   :>r  ita  ovn dt-rived fro»  l*bn- 

rr.f-or^  r« s»* a re h ana  d«v«*iopm*nt.  in r^iiufo. .2tur.in~ tient*« 

Ti tnia *»*re  r.ôt  ?nf   ít  wuld net b<» paaiiüle te mnnwfa.etttre 

pieses ©f «lieh ooji.ple*  .lhajjf t,i e«cl nurmw tolerance»»   nor to 

hilf» auch latífp p'oi'KMion s»fí#s  at   suc« low coat. 

?n« iböv* iee» t»©t-  ula ¿.i givir.,? a ïwapMt« chnrtotariftatieii of 

•Jtfihifw»*tool8V  Imt stertly a bri*/ piot-jr« of tJ&» ralato-i pr^bloaie» 
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2- CflAflAaTgRISTTflS nv P^fWTVH ¿y sjfy 

Although they arc  well known,   thor.e oh-.-.ftw^H 
h.» ,„ th. 8aic„ „ CMïUt;ltfM; 

A
~««^« * tr.^ u, 

*•*..*!« a. on. off-, „« ln „all .„^ ( 

Units n#r sariaai *mt . n*  -,« .„•*-. ««»**. tu. 
»Holt, „V !";anD °f "~«**f »Í ««" «i*- »licit/ u far M    r«?M*»bility is onnoeriMd    ••„„„.,,.<      ,        t -tool. .,. «.„ ,, , noeintd. -onv.ntloa»! aaehlac 

- Itochint» nith tom^F 

6Jrin4±ns naohinêa, «te.) call fu* & MM. -, * •"«** w»a 
ship   WH <«        ,   ! e    ee^fi of wk#* «^t«wm. snap, both in «MUiufacturin/r th# »»J.*«   ,»¿ <    . w*n» •« Parts .;nd in aestablias g*W ©f 
L«lr th. MohlB. „..», «tu^-m«^, .to. „. „„ ^„^ 
X»r hiamlt ax »y «n „p,rt ¡.r.»f«ator. 

^««r Ti*i*"-a B,",,,r * **•*• *** - »-»— 
M«. vlth U. Utt„ to »*. a» th. ,.«,!.*. pie<luoUe)1 

•*««jr «d ,»,„.UoB, „4 „„„J ^.p,,,^, 

*«W ». „i»*« „, thdt „0M4vg ^^ ^^ mit ^rt_ 

«U/ «MM «.hi»., „, UDt th#lr plM# 1B tiw pr84MM0B 

•sail Mri*s. 

i». Uth.. «.. „u«ty „• that p„ticuu, ,t.a, u n.t ln ,«otio„, 

«o^W »ith diff.re„t t.chnlcaJ OTd sdBlnl8traUï(| stru,tur#i aat 

(-) Max ¡Cxonr,»««,, .îr.nas tn th, a„igD of mtawMv „^ 
ana m produoticn «.thodfl., Unit,d ,atlor ;> ^ rork ^% ^^ 



A      -. 

(.. i.V    'i* '-' 

OÏT"     j;:   ; "tf "i i -Tî    !T.r,    X'~    >'• 

•:.*   thi;   .">V".';r— I • iti!       '-fit 

.'ill company  wit H   it H   .v:t.,a. 

A manufacturer of  arsali série.:;  cannot  ¿¡lapiy rep. :.ce   2  <,T I of hi a 

amohines by  one   aini'le  unit  ni   hifh^r productirui  capacity,,  Hi* vili 

have  to oonuiaer vhai will beoomt-   of tS- jne::  vino  or....ra.t 3   tho:'9 nu- 

ohinee,  whether they have  the  skills n^deú ry the new unit,  whether 

vor*in{:    mover-  dU h*"?i  to  ohan¿-3   (l,'1 or * i»bi.ftr,)t   hov  to provide 

for hinter qur-iity up^treaw (viarie prep*r¡-. táon}.   ;'r-ì yltlant« dtsisior 

as to the advanfc^r^ or Ai?i»avant;.-e of th« ^ove will líe tas ed en «m 

eooßomie study« 

Alt«rn»tiv«y  ar* pointRá cnt curre i.y  to etr^a th« .f^t  tn^t prottoreti.on 

in flacAi s*»ri'?3  e4.vn nn lv~¡:y? le  ¿••iv-.fïi  .: K- i mf i *2  r--'o. ir-istori'¿..'tien* Pro- 

totypes» can nowadaya b-r built with rc'.l-tiv«ly «¿vanesi :<-;,;ohinery,  al- 

though »tili rather ¿iffgrwnt froa-th,\t u„«c; in Uv   pj.oducfci.im of 

large series, 

ïhua, production  in rai«11  rssriar;  h.r, i»¿ ovr ¡specific  .tejfunids as far 

a« th« manufacturing aosp/iny'a    orr...rd:-. vUon "nu structura art eono«m~ 

«d. It calls  fox- a \:\r$\. •U.-^-e«  ni."  c?.p-biUty ¡i»i. flaxiDility "in th« 

atudy of each p.-irtioul^r oa-so «¿3  it CO;L-+í-» up,  ¿^u,   for easy adaptability 

of th« production cycl*. 



3.1. it is urfi.uK ¡,., i*fini s;iKa- ^.     ,.„.,., 

not only ©80*»so   „wer.a c.-ite^o ^i, ».   -*     „„,.. .       " * ^  üS? ufc.^f   »non .-.« number «f 
••play»*»,  capiti-i or sai*; tuwwjv-r. Hi*   • i.«  w , . n"'r»  tn"-   •••*^9c  b«0a«S9 this «oalt 
ol«ifle.ti*r. -n r,,ry *vm *«,,„* ry to oyo.«try. 

w» «» p«pM„f „• .in 89flaid,, tbat ^ a;# chttaotirlf#d 
fcy having ¿ ¡¡»Bal1. í»t;iff (imm* *h»T< irò'  . ^ . 

•'"•"- tìMLi lc,3; «wi united Hasan,   fi- 
n-ncial Ml* judien WMUIMI ^ U3ually prwn^ ^ 

fr« .ti«,,* t, .tuijr „« 8»lve thea3,lw th#lÄ aiina€tlwat 

«HI «fotlnff »it»« and ir«. ur^rUMr^ r,,«^ n9plM 

to thtir proiaot». 

X« «11 M Mix« ..« •«!,«,. ,hepe *rt Wïy ffw 

•mn only ««., h6idlftg ^ CB %h& whoi# ^^ ^ ^ 

-*m»l funeti,r.C , t.ohni^l, •Wr^tï.titt,  coirei*. 

*hi*   .ff of .tffal„   0*,i«ly hk4C   ÌAh#r(int   ^¿^^   ^  (Ua- 

i*rWt&Ä,li  rh,í m&n^r **" *• *"* .Uh evirai  f ltlél but ft3 
* rul* i. „ot « *Xp.rt te all of thtWf g9 he tfTOt#e m§% ^ 

hi. activity to the ,n*  n. .now« *at u* m^oU t* other., 
AÌ*   0*lB¿'6   *   M-1W-   tX"»*fc   *'  i*ul*,M   i0   ih*   eoftpÄay. 

On the e**, ju„4f   ,8 th« ee^w, *w«Aep« tu* e*no.nt**U*« 
of ,«r into th. k^.. 0.   9M „m CT of , Urlt# , nttjA#yt ef 

propio o^ re«train w©#rEtìiis hv *h»  i»w », *-»*-«-•«* oy ,h« iwk oí appropriate str-slttsog. 

7>Te.u.e  is tih^b Wlth onJiJr orm nr tw ^^ 
ti»fexef m*m.'E|C(}iwnt  ta verv e 1a*« +A*V.»4.* e» TW*-J  c^otij +û  Wh* dav-to»ii«y *N>rlt ( in 
Pariie«iariy wty 0103#  t0 rradtt,t^nì tM8 ia a ^^ 

•nvircnamt, wHici, .a0o«r^5 the pftrß01mel  fco eQûpmUt ^ 

oiily a« far «. production ia Mr.n.«d but also by Co«,trtfcuU«^ 
thöir own idean - li' *h«  bo«i   •*] i^« *p » -««  oofi, ¿.aw 0f »ourö# . ft^waräe d»v«loi>- 

Ï.2.  «bwadaya the eonn«tAO»   L-»tW« th.  Maoîpt af m.di;ia| ^ fa,u 

»ase  codante* ,ad  th«t   oí .n  incustr.,1 unii  ef  îo„ ^fit.hUlly 

BwJi  »eefeor h-, li» optimi pi«,^ e?ery n.v projMt An |fcmt 

wotor «touid t«i t. that opt.m^ ,i», m, .-*.•, ho^v.r, 

w*c..v   _i.ii   ,...n(!  ¿eo-r^phic ioestion *n4 in particular 



roquirvt,   iß   »a.jrff   «u-int-t»."   v   *>rc     j-i;jrjLfiUai   «iw^lnpjr.ent   shews 
marked   differing« . 

The difference« m ur.it  «¿...«s oí  rt r-jv«« mduati iai nector, 

located  in dre*.a of d.f:>r«nt e.vnomc Mid social ntractttria, 

are usually compenaateit by  the ne-e-lied advantages c»f ïfcs level 
of fJ«vel.-.t>awnt of thor;>j ar^o. 

StvvrtheiuM!,   «il çiea-.r^«a,   bnl^nn-íd proö»at.v. d* ueu<vLly tend 

toward«  ^,fct «pix:..ua sl-c  .-.-J  the cctntry«* provth folicws its 
court;*, 

The us« of l.-.tour a«..innt Kuohijj-ry,   r-axe« together,  is often 

* very  iapt.rte.nt oonrid-rction,  r^irly ova  te svbsfc&nd&rd cul- 

tura levels em« cor.-ç-.iu«ntiy  u>> the 1M:< «i adartatioa to nr. 

•kill*, which the por-ui. tion ©f unáerdeviúopped area» ahev. 

Cheap labour io gener Uly  uaaAvié.^A« ¡or hj ¿ft technolaay job*. 

It« low pMductivity of tin offact« the ;Cw v^;*f. 

Cc*intf baok  to 3«Hli  .v.d »tìàjum ¿un.  *omp mie* «• m*t r.dmit 

that th«-.f ofi/e;  the beat  eranoai:. tliy viable tool lor the de- 

velopment of «ortaia *ctiviti«6 vh^n c.-.n re .'âapted  to th« 
ourrent i*nr«¿ oí' <•••?;iy -•<> -j -  >i,. *-,t-;i.-î 

Developing fto«ìnti<   j  lack* techni^i  ,,.,   . ....  D«,^«,  c*» ,10l ba 

eatiafied,   ial«t:ee «e oiten incompatible vìth the .wera^e 

wage *i   the country.  .-,or   in ter» of »ie^l* »-.-¡vi-inability for 

tfc# private  Melar,  nad  »pari frox n«ìic«*l t<x<«th rt^Uili, 

iftvoeutenta in a**:i  un« tt.^ixai si** cwipanie»,  vhotc aeUvitie» 

caa taà«  into iicoour.t  the  ,.• naral cultural level of the avail. 
Able labour,  ari* by far äO>«» «Iructiv«» 



7       _ 

4' &SE9¡£&^am¿mj!L2±^^^ IK SKiaL .r.IK, 

4.3.  îto «anKfactur,  of a civ.» fcin« «,   ,a,hi», at a ^ven^t 

and in a given country ,1V „, non-eoiap.tiUvo without this  in 

«V way i^m* that tl,   o*a*  ,xU b.  ,ri,  it, {*MVal, ^ . 

•Wall aap*ot. of «uch ««ufacturo «uat th,r.r0ro be analyaod 
boferc disordine j.t o- «odilyiaG   i policy. 

4.2. The would-bo aanufacturer <A0uiU .now ^.oreUar.d that it ls out 
of ^«.tiwn to  t«r„ out *.ny kinri of ffiachine.  ^ u ^^ ^ 

^   »:*hlM tUt .„t* th. r«ouireiaort« of the cuotoaer, both 
ii* technical charts è eristica and an prie«. 

4.3. It follow« that in tht û.oi^n both of bU naoUitj and of his 

ooapugr a atamifaeturor amat  ¿ak« into account 

•) *«k«tl»« probl«3 . etÄttor to bo l^ltatnt.«, analyse 
cf eua tester's n««áe 

V) feu. p*abl«Ê - ^Uity of the aeliing forco,  ^&WUri.ty 

in tht market, «apabila A« to study tao «.ago of »achino. 
MOtrdine to sustoccris raquirasente 

'•) ftohaoloeAcal oapacU> - and h.,*. §„v?ral degr##, cpo§ intQ 

cone id. rv.t ioni 

- -t th. highest, levoi, capacity ;.-0r own research and for 

knowledG» of the ».¿ulta of international rewarch 
- at a „di« :*v#lf  Capacity for aiv#lop^nt thrwh ^ wk 

md laboratory studies 

• at a Wr i#v.l,  ft.,pieity for provins projocta on th« 

ba«ia of hi« ovr. cxpari.ace and for tatiautlBff the n««ds 

of or* or tmx.u aw»tota (tai» i. ti» doe*oo   atoro fro- 

qttontly called for in production in tum a.ria«) 
4} KonttJ-acvujring capacity aa governed by 

- ovali able plant and eaehinery 

- orsfaBioation (•ar.ag-Mnt,  «onorai layout of the factory, 

rurthaauig ,r r,* .at„uiri   ilWl *0c*a6ôri*a,  quality con- 
trol) 

- labour (level ©f skill) 

A» ttfcauatlvt analysis of thoao probi«» i, b.vcad th? scop« 
of xtilz PB*9ff.  d* shaU rsfer i0 onfl or tteoth#r ln aore dtt;U 

Mit th. »axa point v. «ant to oaptuwi*, la that the oeonoade» 



-il 

o 

•'.'i"  irr -:.i-K-"to,;.:   : ?• 
?aen- or 

HI 

''*;'•'- te  ulvdy  the agj.-^ot,? »enti 021- 

-   -• ;'1T."H-'.:i}.¡r  vthtr ¿actors, 

fiov--.i!t  ¡UMì miy alter considera« 

4.4.  On  ili«  other h-.rid,   13   ie r,0+   « 

««   r;o  i'â-  «¿au wai,.-,.   „,,.   i-: .,, 

biy th*   #i.; o nom .><•;-   r,:'  ".:,r*  --robl •.« 

Sach firm  h-".:;   u  ,, i ^r,-; »*-r,-lr.Cja   „, „.   ... 
'"'- '  ir-cs   "-j'T.t/ itn  own  t-ecans«   it its onê 

of    lue    r:niV.;yrvn;,S<    ,;h-:r-   i, .!.-•--    wr-     ' •»<    - ,     ._* -•-.•.   «.j;   ...i,.' sv.¡-uOúure -.»i   m  oconoay, 
01   a country or of  a  "e?¡c-n'   i >•   - a +»,., .       •  •    ^ ». 4 -ee-wii-   1,   ^ thurf  au5¿»et ès th*  intra* 
«nation of tho other  cMmnna,.* -,       +h-  *. 1 

c*r..„. .vp.  „.«.ex ô,a 3,f thoK» faetoars in »eft 
detail ** »hut: rav**;-t   to +hnt  infi.ttôî;rîw# 

&   1 iiVOUS*iì>X»    Tôle   flS*    un   iim".iu«li«»vi coAe! or «.. unbearable ,>r,9t   in »utims tô tht 
industry. A ver/ ¡wall ;.rii li(,s   ,-,. „.-.,_ -,...„ „   .   .    . ti...»   „0., *.i.a.'Uu 3 •• .g B„j\tet  4o»s not 

... ..w .u^(.p|  „«.,   ur  neuÄa  aa^ia to b* varita, 
<UHw«*> „an, iwi.:,. „,3p,:i,,M ,jy i.,lscr„äit(  „ „M 

«»trai«.,   t:,„ unnuj.,.,,,....! oî   ,ne ...   . ,,„   iaaiïlauai „^^ 

t*r#tt*.  On  tí» nthi-a- V ntî     if + »**»   ««.,»      t-  ¿ , i.. 1«,   11   .n« oa"dt. ol   ih« fc.'.rk»!  ch«nf» too 
quiekiy a ..«ali ¿n^n-ifc-.tur-'r am-  ^nd •*•>*•„    4 

9.-.0* W*ua* •,* ;..,k,   ,-.,.,    ri   ..   -traq.ur..^ 

»•Uri*   ,0   th«c   Cu-uu««^  •*  tt  othwr. t|m%  viU w 

^     pvo^um 0.  ^..r-.-nd.i.6ry co*p»^fcj.oi, A«d sut« »Mort» 
to wiueh -,6  «hall ra^urn ti*îor m  -his ?%«>er. 

4«t>» Th«  tr^ie oriçan; i-ation '-H+i-i«!  ...   «.,< 
-»^~ci. ex  u. octuttry ç»î*îi be ané 

*• <* powerful tool oí CiM-r,-.-,« „- rt,-   ., 

draw   ; curtain b8ttf#Wl ttanul.(,ct,lrCi.8 u      fa ^ . 

u*r"cfc  ^-ct.f.r;   rmd r-aairào  in the 
hanas ai'   the   tr.-s-i-s,   ;/;._lUi; i,-.. 3U,.i,(  r.,^ -, . 

K^,  c.„,«„ .t..,. f,;-  .i-, iiaeauata t«. 
chni.c:ii   at"iicfi^.î,   's-,    «,„.   ..,   ....   ^  „ 

'      •      •     ••tl'-cv  dtems  .ros   the   f-^t 
that   tht-   .''an:j:oj.O   r^ouffr--   „•     ^.,   , 

My   .;-;ror.-- r   ;. Lan  ind'^- -.-i.,,     .rfi   s,..,.   . 



- r^L : if 

-CK-. 
•'•* 'í . -..-i,.-.  ^ c ;•-> r.íLix-.i 

'"•': *••'-• 1  '.».  „, ^v i.   -.à...-.;  , ' „    , ' .r . 

-*w¿.« aeuii« tanca, ¡a*-v> .• ;-i*. >  , , ,-, 

OTas- «" no, »..«* w the b««t-«ninMr 

4... .  .   . -«*<-. *r*r,*,* tvrn, lack» 

l&tter*» .„n preti*,! th« *„.. • «.-«-•,.„ 

,,   rf-ier. fci9  lJwtd  ^   ,n thw   4ndlCatlft    h 

f-'-a-a« «u¿ i, is osl|> toy 
enano* thn*  ha «¿.^ ^  ..,.-,     *, * »*«J.     US   Bojí    ft#    «till«    tO    i.-titVmrt.   thfta.    »L.«* 

Oií tht other bouui»  Wnj» m>t  * -^ „*,. *    *• 
*hJfc , »    -*n*r nt:t a P**"ty to im eales e#i»ttftetê 
*n* *aiwi-*ctnrpr ran» tîi» dtvbl* i.'.«* *<• « 

1* «-«M«* «achiaas wltfc0.t kfíQWÍm ^ .^^ 

J-!. ¿.xv¿ure<i t© ,i.«e#pt, A aura«» 
ifcet«r*x-'s place m tu» mñxkt)% er    b#, .    , 

taj» them it toe^ t0 "builù, 

4.7. T.ch»i0Äical otpMlty etn b, ït tht or.ttri of a memt[ti 

n« »del,  tc^«,« »ith wfc.tine ^,4„. S^«!««   «,«. 

=f t«ü«.n,  Mä „tiU «. aw. to e.t . fin, f0«tlwU u 

•# tt. ôtVVVt, lnterni, MBC„„,0 K( ra ^^ fc tMi utth 

v»uch tt i1Éfnt th. i„iMM9 ef „trtu.,,,4 „M81i„ta„t, sl. 

hirMy indiiotriaUs.a rountri«». 

4.8.». ftetor, „„ich »ut.  t0 ,*M«ti« tlplWW„ a„ u- 

¿ntrxttaie ones. Kowívtr-   >»í»I*í? 

%n®wmlvm vury auch íelí. 

4t6.1.  thus,  if rv:V/ aatfriftl-i.   6C^,.,^, 

Acquired in a srivcv "*->**• r-r , „ , ^. 

a:.ohL„e.t()cl   icm3!;„  ...iu   oe   „u,r   .^.^^   Cn  tlM'oolltrM 

OJ t^;~.  lo- ..:*.; ¿fk.j;R   -•i-.t.'rr-.elrc: 
iy   pronic" tíV»   t;.r '"•c f"».TT;'- 

«/ír,   í'OI.;íC'¡(.T.»  di ií#rc.r«" 

.•r.t¿  -.ci-   at)   to  at.•«ná&r,'i» 



?Mf?  xa ;••  y "y  j 

stritt o:' -e^v-j'.ri 

it'   T.••.r.v:';.•-.   -'t-o 

proportion i iUr-.,l   M.U 

C'."C'Ï :   ..T«'i      .1:1,. 

ni-      I   1 v ..       r  ^ 

• ü ":   <". :    r-i-   :;,• '«ri.ti? 

' Trif*~^rtßi m •;»   render 

•-• f". * ;,   .i..ir;« *:r   •-,  hi,*n 

*. i v.-   'rrj/.l:  incor- 
porated into  ". jf.crrjïifc  ./it»,,.,,   .......  „,,    .     * 

ef ita toi M  cost« 

roundi-i^ •ptr^i«t;  to  r,o1  ^«hv  at, .J^a   «aid structura/ 
/ol&te vor*.-?  :> "mr i d m ••» UP   I   -I^'-*«'*   • .-,.,* 

•#ttts  for 't.h*  arditeti'»'»  -»^*  «•-*».-..   . ,-rcÄe.xvn o,   R-*c.»iir..^io .us  ujii   a ,-«hint-tool 
indu « try nar.r.ot  b*  i^-j-V   -*   r     r - -, •  .- •   • *. _„ ,*,.   .... 4i .r.-.-4„ji î roti Wi.icn they are ab« 

**iit. A ceapeny r^ conteníate,  settiw; up .i*0  own founiry, 

*«t m riWl ailîiAÎA v„lw c , íxíd^tior v4iï   be ««eded to 

••*• tU« .oluuon •eono.lcciJy ,j..iM,. Jü;t--n«i# »tutu» lft 

»«V a«**,.!«» h»e «luwn that it i» aftm ¿âviaafci« fw fc 

««*»* to do awa, with ar **L.Une fouiuiry. PottadM« Mt 
^ *t«ai«â ^tíPftt^ fro, üth„ e?tmif>flíSf memm m #Ww 

•to^twftl/plu» v»rk eats ,mt i«* ttwlf to «»oh ol.W Mt 
eonciueionfc,   but a e«.r^**nl in,'i.'.u. *#• *< »      «      «,..,i^.. .14 «ifci¿sifc of it» opwnu"».©» i» mja# 
r»eoiw«riá«'t# 

Ä« »KUnln* ÄOc«85«i«a u* eoapeti»nt p.rt«  en h. Sm4»4 
into ino o&tegorl«»! 

«) Component» vhier* c.ir. »f   ir—»- by 

{auofc »s a ccwi   tor a eivfcn device) 

• )  Accorri.* vh¿ch W.  l.t ,,£,;WiW u,itrtld.  tfe ^^ 

(ouch as er. »l»ctrie «totir) 

1» tkc first  ?Mtf   tht wwtfMtttw tfcwl< nöi#rtE«t tfc# pr«- 

^t.iftB o^ly if it *ot. „ot «11 for too »<* *m*«m*t «i 

|^iri**â that th* t««haiqu». m ,Jmll« to his Ô1W# AM# a 

c«ifl of th# tf^m «Mtiontd unter •) i» M,4# ,f tain tb^t- 

Mt«l  ^ áo.H net  refaire a  ,ieérr„ of acumcy  «t«ll« to 

tfcat »o.^d bv th. «a.n .^-««»t«. er , «.^»„.-taol. It ie 

dually not   ,Ww«e   Tar >»*  al:0p   to  ,urk   to   am_-al derT##0 

Of  «curacy,   vorkc  ,,:,U,.   in  ^v -,   to„,.nc.a   .¡o  t»«d"to 
Obaenre th« in ^M,l#  villeh ffi,7 a;^ fçp Cos Comi^^ 

¿ re pi-e öioei»  obv ' o • n'• v «   í ^ *T. - - v t -,,     i, - 

uro produced. 

*ïIî *^ ' ii; «r hiwolf 



ce -îy. .•>•. 

•ivo- i.ir - 

-KAr.,   xr. 

ef 
"'r''     '      'r   ~  •• *^   ••Ica. 

rxf*a ». y bs  yr',-.f **«<, 
•<-.\:C -CC**3bo- 

ctewWìHi,«, o-, whether p,o..u*ticn -•>- "' 

**»-V   »n«^   <-_ìiV£iìmu   Lrt  thi       fl 

„ ,, "-    itn   fch*  «»«^"^riütio. of product!»» 
¿n Mali c-«ri#i, ^h*n ajldl>r BaP,%rraBl,  , .  .      _     ,. 

Sì»« «*nu»ac"*r« of ac-:;»í«serica b* th- «-„<«•       *    , 

tv...    .<        ., »•«,... Ioli.   H«vji,e ourr»nt 

«»*.   í,,„i;.   „,?ti..,(¡„    ,h.   „Mla   K    „e   v   mrtlll,' 

-  „    . '       *Bj»  '•«'wv-r,   :r. t.-(»   ir.sftncc 
of  th&x  wir,   vrt-itjr-.-:*,  _nd r.t   -u.l l-4»¡„,.     t -lfV,  .       .      . 

expansiv«,   |r¿t irsau^Ri,-     •*%«,« ,..   .-Kä -     . 

-.« «»M .,BiïW-, „,„ £,„taid, rf iiw ^^ ^ uMt • 

•»/  'ir*,   v.d th<» problem  <*  t,   ^K- 

A    -/*j,  B...tea a»y  Dì   tac  au-îh  of n burden 

prai*; • '•» 
!» ••'-A -r^:¿   ...   :-'-.-t tjf;-j    .j-.9   ro^T«'nr  „.• •  be 

trale-   ritrae4---. rt>     -»   < 

«-•*-,.Q.. rfiii o< fcev'.orjtt« ferirci 



í'or  ear;- «-'••i   r»f   í):••••;i.":'..c' ';•'•,   f^r.;   Ln  stri 11  -tri^n,   the 

4.8.4. As atatcd in sectioao 2 &r.,i  J,   labour beco;..«*:  a prouomiimnt 

factor in caali  sarins. The neod for mídale level technical 

staff,  to enwee   the required, profetivi ty,  must be stressed 

in  thi3 conuexionf  this ne«d inore .A s e e  in  inverse proportion 

to the lev#l of «levelopnent of the country or region. 

4*9»    Without going iute any great  depth,   we œurt touch here another 

aspects large aise machine-••©©la. Large preeaea, iath#% presa 

btakea, are usually net c&rriad in stock as are aaaller «a~ 

efcitwii fer eoanofi oae«. Those large unita ax« thus Mmnfaotttred 

in Teïy «sail «»ri«!! m& sue« often genuin« prototype©» We 

hav« hêr« m instano« whare «»aller Banafacturarc aa*r fiad 

tSwaftfclvtfa o» aa «^al footing with larçmr, better equipped 

4«JI pa»it*t and »*y conpetê vith thés. Actually, ©f ootiVM« 

tfela is tn o*«r»lmplíf i cation a* Ure» uniti »*e not mesa 

•setra^olation« of oaalitr ones, ana have  their own pxobltm, 

fhi« As neve* thai »uà a fi«id to be recoaaended to machine- 

-tool »aaofac turara with & sella experience* and good teohno« 
logical capability. 

4*W* TU« ©ooneaie analysis of th* «nail 9«riea iroduotion of ä«. 

OBina*toola cull» not only for a aualitÄtiv* analysis of 

•avara! problaa»,   m *e hav# âone «o far,   but alae for tfc« 

tn*»ntitativa study of the influe«* uf ae>r«ral facta». 

8ueh an aaalytia  is dot» in raUtion to » definite fro*«et 
and therefore  does not find  it¿ piare in & report of ttoia 

kin*. Factors to  be taken into Consideration very, M w« 

»entioned,  from country to country,   lUJcerdit«: to the level 

of- dévalorisant,   and fron» eoor.-any to company,  aee&rdiae *© 

th#  r.tructure,   ih*-  drraen^om:   end other i*tr.tur-.3, 

W*  ehall therefore  cf.»fi:;c  ««revive« to  an  eradle (ße# Appendix) 

taken fra» a Pp-tu;-aon«, coavp:tay of medium dimensions and un- 

eatisfactory struct uro,   which  only a*• rature a anali  aeriea 
of lath*K ,nd 3>.-.p.l«.: aacnin«». v* havç herfl conclasive  evi- 



co.! la 
"t.   r,î 

tf¿I»g   servie«s  .--.ne  with corr 

..... ,Hf.    •   or,  p.ri.;..,-„ ..,jr; 

.<, cnoinç:./   ,ncve: î r,I-  low over- 
head,   ifhloh,   coupled with »hf ,-,  i-«, >•* . y*   ^   <iw  .^.u  l.oour,   resuda  ITI  competitive    • 
prices  and,   in most  o:,u-fl,   in »rofitabl» oprata 0„ö. 

• 



' -•••*• ••       -. • . :        .'..•;•  i    :.:    ..o;;. .' :.*. 

•"-ri"   ?'..   r r -i í'JC   * ••<*•'. r   *..,.•••*.,•, 

is   co  *.-•/,    »a.?tí<?»r ;;ifcU   .mi   ¡..«um*  F;í;-   ce;80..:;i»,-. v- ''Ï-   ^vP-n  cl -i-a« 

•*-   -»    •-•   -• •-'  «•-•   ;•• c>*a-. - ..f«t. »•*   a.'--iin»- -tooiy in -.sail 

'.-CFífS ..'i, (.i.,     T/!'-." 
'•' •  «» '¡O'   Î   rf-.- \a  --,*. f":v.«bí. -. .+,**u bv 

vh*t  w* h».v-   w-i,t...  ..í-.O-.O,    --. ..:,?•» B..-i.-.-K?   •.,.„:.„•   ;-  .    »,*!•••'¡.v— 

'•    •  ' •-       *       v   -   -   ...     ;-;¿, ;   ».,    ¡ ...> : "•   : r*   «ne.//-1 

1 •"*   •   x»   ?-'v     •'   '    -•*•  -f -  "»-   VC.JVT.I-;- t*cfuii-:.U     • s- 
fe U VU    Cï.'i.    ! •     • ':* !  ! » f r   it >. ,:r-r. '•. voll •»./^¿rñ<.«*<* 

r.-,uvf..>-:.(in ti'.n» pv,- 

Vl'jUh    •»";*.     •- •'•-...•*•      •».    • 

'••:    •';   "I   '.-J.. :* -   te  air.« 

» o A f;.;*;i , 

'     '•'J^-'•."'•    .i     ••'   Vit»,   nrtv,-:   Cí.ll 

jn d»j  ,-,..!• t¿ -  .i ,^ 
• --'f ;.•••*   -;.ft:.:-,:-'• •• ,Aftt Cí V iev 

•::ti<rl f".f*.u-.^  <!K.',„f, 

hinc»ir tit* .,«  ^,jn*: >;-  «.. • • r   --^..,..1  ,,jr«    >h,: 
d*rivtfd , 

1   .r'.hT kriftwifuí-.-e, sh*r©-. 

• • t' 1:. " ñ » 

.'sv:-'- f»v ,-• 

"'-•     •!*•      ••:"•*,: .*..;.. 

••-••>     •'•   •       ' •"  cor.j. t.íiV,   *•. 

~:t-'" l"   •"••'*'-i*   ; •'•"  ":-"'.*••. i. a..-/ really 

-:   v•"-"«' %1 J-   ^^  tup íJrc;.:K:tion 



1-¡ 

of  OÀ..-hinf-tc;»l"   xn   :r:,.:>   î(.4.:riS)f   : rov .diM   ;  ,.-,r. 

up-'to-dat«  technical  tr*r- v*f -*..>- g 

•"¿'"VIT.-;.!.; 

-•••*  . »" r> , •    ,- • .    , 
*-* •   -J >   "i-   - . ti.: rx: i a 

resources  te  UMî,  nev yiier;v,J«,iv   -  ni  ••-,.»,.-   *•.     -      ^   .     .»    •     u     , -   ni   --«^   ••'-    •• :  -   tatest   tt;chno3o'.•;•, 
ite.,   a SKC will  nrob^ly noi  be   - ui« to imaortakc  the mam; fue tur»   * 

of highly ¿»velopeU aacMnea  which ms,t5 b* a  ^earh^A towards M.. 
fMmsion.  On other wo^c,  f^« *  ...lve, aä0lii(;tl,  ;m p  s?cs Cfannot  ^^ 

without. «fterr.al  nupoo-;t in  iU>  fc.rn or f'-v.„A, .-,  r,.„ *,rVr4„„,   „     .' 

It  .hould b« points ^ tl,a   th«tM conclue, .,*, uraw* from  <h. 

actum exp.vionc« 0¡' a;chiw-tool   «oapanioi^li ov*r the world,  their 

>1M «w»Hy « 3„oh t,.it .jcoot  all  of vn*a,   ih  „iHti«n to Vanita 

in «•n*r,,l,  ere  0on»,«wJ ,^-.U  nr mrJium ri.« roap^j«. To illustra. 

te  thio ¿.oiTîL,   th-3» arc th^aveVs*;« mw&er o.-:  *:«i.loy#eB p«r ecwiiary 

if» the ir.rúchj-r.a-vool inane»tryW »«vend oourttrlesi 

&**»% Sfitti» 

öersuny 

Swi»í* 

Portxjui 
Italy 

252 

15« 

n 
47 

fei» Cifra« a&y *• ,*«„ tô ûiammim êm to wyi»* tefiiiiU«» %î 
iaiwtxy« but thujr ie «il« fw th# eôa«lt„i« «h«t i„m sim is no.t 

i 9!*«»ftjiig¿t* fe* «te«tt# la tin,» «foto*. * 



i'.y    — 

«>-   '.'H.-.'   IJ': 
J.. 

6.1.    In the  *«li„  Reciio«,    ;^i,v i«.  ,ocu,, 4,   * »uab«r of   . 

probi«,;,  «.,..   ;^t o.;en on  ^  t,t),,Uon of vluc*  actually 

dañen-!«   rhe  pr.f.tabj.m,   of   the  production af machina-tool* 
in em ft II  aeri.«;-!. 

o»2«      First;   O'.'    -:\\    it   mv ¿r¡    'hi.    <-•!•>•«„,„-•    + k    ¿ xi D.,J,. ot.  *i.ion.«eu tíiat  'un# project ahouldt 

- net wr.iy cover marketing needs, 

«w-v —•».* ..,,   t/.f aar.u*rtCtttpe  in «©all  &«ri** At 
oG&petitive prie**»» 

io prepare n^ch ^o^icic, 

»rudi   «r.d .^Jlun 31?e  ooap^^f B;v  rtot cuffie* to s«lf. 

-fiacca vn,;tn*lon. On otn.r vor.i„,   „.;]„ eoSp*,*ie9 will 

more pov^rfu;.  ramati t {>•*•- and  ¡- i ¡ '•   -,-•„„ 

incpHaai^i (UsV-ac* from ti.e l*.iteP. 

S.ii.C.i. will   u,ifl hlv. diraculti., « ffLti(lff ftffrvic,a of 

tha fl«ft  .v^itjr *.,  l^r co»?^,, caw  ,>«,„,  because now- 

**«. «->   lack «fiktiv,,  support  in ^iStraUv<i#   eConoaie 

•nu ilnnniai i«^^,   „ wll  aa in .ttkaUB(. ^ ^^ 

tit .'i i ¿m ¿nnd n.çocî.i.'tirtn.  nn-.i,*,. t     , 
p•n....i4on,-qjniii¿   Lont-:oJL,  pur<*&«» of B»t»rial 

anJ  •qvipmc.t,   ¡Aock au.*i ^njunt,   ei0.# 

^P-  »O..Í...O.I«,   *in;.-.a pri.»v ,.ui,- cervices  rjid 
ftB«i«t.ur»ce tw  .ili .it a alni*'»*«,  -rs*   «••   ••,-» *•   • 

«'* tn«  bejt answer in ti^ c,:,ê  of e-mii    -».-  r-  .1, 

Our own e3r;>cri«;:oe aa well  m   t.,^t ,-• rt<.#^ , ,    .   . 

particular in  th»» *^h- ,•,,..  •*.. -. 
-v-v ..»i,   u«.k,   ij««t,  eoiwiitciiuf: 

although  in Portugal  C;J»HP ¿.,  m.L  Vft+   r.,-.,,^,- . 

*une¿i.cmí-  whi.-^r;  ,?.t  shoi 

3PCtififnc?t.<)?v. 
Should ,.>:.coz,:••'< j ••>-,   Kv.n •>*-•• ,„ 

t'.tr indeed 



.. I 

6.5.  To  our ^novle^v«   i'^-hmo-l  Ceri-r-.   ,-r   --»'--L-• s!   *. „ Ä „ -   < ••   •>   x   - K* * • -J---s*   v< ,.ii.<»,?u,v inn 

iüff th-  noe<ie¿  i^-.i ,ru... .   ,~   1>:   c„r1_.   v/..f.Tx   ,^   ^r#   Ufj.^ 

in«?,   and vhie« **?•» tfl.,ini;;  it,   e*  _;,  .,ir, •;,  3^  ..r*,,.a, 

Thoir fonetica are iliuatratod by the foiloKinp orgies i 

- doaign,  M*m*act«?c md t.«-?;  *f prototype  (applied reemcli 
and dovelopgrent ) 

- aurirat re&eorefc 

- gyatessiic cantavi of guaijty of Eashiaeñ p?o£^c«4 

- «noetirairtntr oottponi*« to ¿«t tgçtihor i.« OM«I %9 •yfltoaMui«« 
ani standardise produotioit *aû ¡s«à#g 

* technieal «na «colutale 9 ttiiita 

• «te* 

TC*B poséesela moro or le j« w*u *r¿it-;>ed laboratories can 

»apply technologie*! reeoureos,  «hiefc arü'o lack, *>fceir velatile 

tunica! »taff provide tin* cjoarrciueu with   teohnieal Maialane* 
in the fields whet* it  is   .w;caed. 

they h&ve acceca  to   ih»- v^eul*-, oí' both f anient»* »ni basii 

reaearch fron all  «vor t-.« world ,trä vre  thuj, «ibi« to eiraiUto 

Saône their x+nbera th« aj«t -ptou.-.ti» <nowi->á^ «f tat «root te 

their fleeter• And their c?»por~i.vveacii• r.vi b« ejteiided AS 

far as we wants puron«»« of jvtr.ri.-ii. ¿n comr,  peraonnol train- 
ine, *tc. 

o»6» ïht importance of the »AChine-tooi ¿ncaa-ry (*) and th<» extent 

of «Tov«n»en^L interrai  in it» prjçreee, ev<<r> i» tbo*« aountriea 

which it h.-e * amali distasi»» neeu act b# repoAtea her*. 

Sevelepintf «ountxiea (**?),  u, pasrt < ouUr,  lo** at  thia induatry 

or *>ne of th« «or« pnv*rful meati a  ,0 attain  ;h* neeie« level 

of social &nd econcaic àcrolopiot^li  a.^-hir.o-iooln *>r- needed 

{•)    CoXxeeuiuae afcottt the pro feie«? of th* au.ehin»-to»l in-Juufryi 

A. G©i*m§#j? •Viapertauco sit  l'industrie  a«  1:. • achine- 

-outil d«t.r.d It oond*: accserBt--  (porto - October l^fta) 

(*«) 5F. ?ollo<-uiusM  A.  'îrxrpn-er wi.e   -oie «p  1*iu^.-itrie tir- 

la B-teHin«~0«*;il a«-,3  ;...- j,^^  ?n vci# £ÌQ j^v-ijo-.T-^en**"1. 



-   1' 

to   huit:]   cnr^öif   ;;r:3,     T-J   + :'•   DC>   rr~T,   -fl-,    :>.,,,. .•-«<-. ,-¿ t   ,-r    -in,. 

rrrlpi   Ti,-.'-:Mr.*-t;*»cl ;   ix,   l.-   M > i.-.t .l»    r- v   .-•,«.tv.  .uit»,   *»c-t   *-.r   rr*ffie 

oat  to v nde MR v « i op me rtt. 

In iarfe but ar¡4«j ravvalori»«  eountriaa,   *i*¿h s oo»p.*ra.t.ivf'ly 

important «srxat,   it raa t.*»*n Da3.;ifci*  ¿k.<  astablioh a. «.vchiiie- 

-tool in.-îuatry  víhior ^nufr.cttireg ii, larre n^ries. For th* re^acnß 

alr#n*4y maAtionad,   arañil countries i^td u similar ir. dur try,  and 

tier» &%*• fill  find  th«*ir r,i3r;*3 in the production of »»«.11 

«arias tfhioh,  as ** h we  nhown,   ia a profit¿bie fie la. 

Such eoœpû'iief.' &i.c essential ii^apuu^nta c»f *••»* intiuatJ'iu'!.  r..hti 

eoi»«rei:vl struct'ir? of a&oh neurit.'*;/, '^.cjir nb^ív.-icí-  wcMla «»suit 

in u broken atruotur« o.f aininiahaa utrwnfrth in which  »vary 

ooapoitant would ha M-A: r.vcu.p .tiy &ff«.-rtc-*>. R-jw«v«t the quality 

of th# archín»— loóla locally rrouucad aîwUa ttlimys answer th% 

n«ed« oi* tha erautry's impetri, al  »'«v.-îjci-jont. 

fÇ*a bava  *n action in  tiit«  fisici vrt.ia'n ie iarorv.n.nt  Trat eau 

not auffiatffurther action by gov®rnfl«nt©  •» thersïor* ntadtd 

te fupplaattnt  ;he a-jtivUy nf TÇ««,   aít-sr rai-íerclntf and help- 

ing th«tt directly o¿- Indirectiyt   princvr»..-!•; V-.<ii« research in 

tea tJnlvariitiac.,   *ei\Miej'..i.ììf: "cas^ro-Ul .verve to raa,   et«, 

W» thus hftVfi a mieter cf privata ami  ^ovarna-ntil ffaaauros 

Aich ahottld be  coordirv-.i-. •'   =.• ! tr-rt» ,-<h wnî.oh . • utione «an b« 

broufiìt   fco  the  gavar .1 ;,¿\}tlfra  th.-t. »a.*«  )?it onau in thi» 

paper• Thaoo problem aueí; 'oo ...dv«-.;  î,y «navr-i  fch-; prof*t.ability 

of th« as:;n-j fact are  in rtiiUl «¡eries  and,   u$ovt> .ill,   in order 

that thaa* môchiue-toole aav noewtr.-in? Biedern f-'icrnical trends. 
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Militigli) üF áa-ALL ììCALC;   -nO^Cui-tl Ov/.T»; 

tu ¿ Mollai au« cot* Air;. IK r"j.a?i;c-a 

* r 
Ytftr 

íi uic ter 
of imito 
in »eri«s 

er unit ,  la escudo^ 
K»t»rUlft Lab >y, e 

21ÔOO 

'.¿vartiCftd 'íotni 
cost 

¿«I lin«; 
prie« 

Profit 

19*4 lu units ìlóoo I70C 551VJU 45uuo 990O 
19<>* 1?     » 1M*A> 2C200 1/00 35300 45000 97<W 

i 
l#5 2       w 12700 P.7100 2uwO 41100 45000 59W 

í 
1 1966 1       • loóOO ?7ëwo 2400 50800 45000 -5900 
1 
Î 

19*6 IO      <• 11400 19000 l¡>Dl, $1900 4 500C 15100 
f 

1*6? $      • 6500 19900 14^o ?-9«üO 45OUU I5200 
Î 

i f 
í 

1969 12      " 122CU 2024*; 1¿0U J4owO 5OOOO I6000 

».8,     1 - Variability in anteriul eoets ronulto fro¡: fluctuations in 
ewrrsHt úricos ;..r.d frna tè« sani!er or Itrcor naober of 
Ao«o»&oriôa par«hâ«eà fro» outside aonrceti. 

2 - Variability in labou.tr costs resulta freo tlvo di»«nsion 
of th« s#£l#* uia JTr «¿a &«*» »oro advétíic« 1 jaanuf»o taring 
»•th6ds(ftt&?t«d i» 19t^0 «rttio» «von rr.vomeri the «ffoet of 



II  - raral.il   1 , ì.ho , ii*.'   ¿ 

t- 

Y«&r of onita 
iñ  8(JV1U:I 

r        — • 

ki> Invitila 
-Cíe   tir-it, in Bfi'.-ud On 

'Yôtâl 
oost 

Labour   (uvorhead 

! 
r—.   -.».J—   -   •- 

uelìiaff 
price 

Profit • 

1965 ?.*   unita. VjW 

• 

X5U> 5 ci ü vii 45'„CKJ 7*K>u » 

\$(>6 5     r 159u'J 2\.l<-u 195« 4^9/i* juoou fv5« -1 
1966 4     " 125UK 264<-'- 205 ï. 42&%' 500ÜO |ü*Hi ? 

""41 xm 1     " : ;-ûOC 5i2u'.> 225u 4725^ 50OÜV 2|5« 

Ï9&9 1     " 14?C^ 29UCU 22uu 459Ì-0 üuouü 4IUU 

xm 10 Ifetluu ie>«j 1*50 875^ ?5O0ü 162JU Jt 

*,B.    1 • fh« 8tua« Toa&rks apply as for ahapin^ aacinnos, Partiottlar 
»mition should  be undo of the year 196"9i in wbioh labour 
could be sui'ut.oitially reduce 4 whicfc cost of oAtoriala 
lnccöt.s*4 «lightly, ïhio is another exemple of the áooislvo 
Influence ci »anufaeturiag method.» and of th« incorporation 
of eocpoRonts purchau^d ttota other KKAtfacturing, 






