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KT.lO'iUJTIOK 

Tho reloction of the particular branch of the tconorny that 
riould be  *:iven firft priority ic dependent on the condii ione 
in the developing countries.  Irrenpective of tho choioe, would 
it be the petrochemical,  the mining, the food procenninc, the 
oc icnt industry or f.omethin^: eine,  it in n«cer.nnry to develop 
motnlr^rkinr?"indurit'fiori    nd particularly the machine tool 
industry an well,  oince they are nupponod to produce cißnifionnt 
part of tho required machinery find equipment. 

Por the developing countriee it in extremely difficult to 
a?* tief y oven part of the ncedr: by own production. llaually 
their rr.etfilv.orl in/» industry i:   limited on production of nouot- 
hold nppliancee,   simple metal nroductn,   a few typoe of nimple 
mnohino toolr. and in maintenance work.   That in why,developing 
countrien find it i ore expedient to import initially the .mount 
Of Machinery,noconr.nry  to atart the production nnd  Inter to 
develop national i et alvJorVinc rmï ronchine tool industry. 

..ithin tho notnlv orkinr: inrtuntrlen,  the rechine tool industry 
piny!-, a key role,     early r.ll produotr.   ire :wv.uïactured oithor 
by m;'chine tooln or by machinery produced by them.   Tho Machine ' 
tool indur try i.iay bo considered as the ront typical roproitntntivt 
of the me tal v/ort in/* induotrien. For er.tnblinhmont and development 
of both,  tho following prercriiir ileo should  exint: 

r:--chine tooln- cutting and for.ïintf. 
reasonable technological level« 
ancillary induzjtrioo, 
skilled labour force. 
uuitnnle rov  materials« 
do::i.*n canabilitioo. 
electrical  energy. 
toolin:* equipment. 

In no developing country   ill those facilitien are exintin/* in 
ador unte a.iount,  but none nay be in condition uoeful for the 
devolopcent of the motalv.orkin•: industrien.  Any d< ciaion oonoorninr 
ci i her the initial, stepn,  or the further development of the motnl- 
vorkin^ induntrion,  should be baned oa  thorough knerled^o of tho 
mentioned factors,  Trnt ir- v.-hy, a careful ntudy of the real 
rituation has. to be undertaken. 

Pu<g.ftiiiiiiiTAi    'oa ^TA-^iJiK-«tfit A;.) PACATI \^I o> 
;.ia¿\]r..\)»«:inQ n•m.>Tii¿.3 

Av- liability of IT chine toolr in on • buolutely necessary CJI «¡ition 
for bc'inrin". any   »rofnetion.  ,\ study  in tai« rotmect should bo 
e: -tende«'  on to  ex ir-tin,«: mchine tool  «ark and on the fVOtttttltft 
of r" ohinc toolt;  ,  if any  in tho country.   It should oo: print 
al.'so the  import and tho export of machine tooln. 

n- av il. bility of 
b- availability of 
c- availability of 
d- availability of 
t- availability of 
f- availability of 
r»« availability of 
h- availability of 
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AiTily/iiv: the collected information, a conoluuion can be mndt 
•Wut what of tht required equipment o an be made in the country 
and r.'lmt h> o to be imported«  ¡ior,ideB,«n information oonperni&a 
tho Market demand oar help plnnninß of the eventual cxnort. 

io clouóly 
level 
in termo 
rind on the 
:Tent 

Tho :tuùy of the tedinolo^ionl level in the country 
related to the rtudy of tho machine tool park.  Tnie 
dopend:; on tho coniporition of the ronchine tool nark 
of correlations between v; rioun »»roupn of mchinen, 
ratio hi¡":h productive to universi mnohine toólo.   \ 
•<r¡:ount of oid nvnhinep,  in elective to v.nich «roup t'-.oy belong 
hnn M. ncutivc effect,   nincc theoo r.nchinen Oiiernto or. lower 
npoedn nnd feeds,  :*nd  r.uffer \tc)f. of nov.er to utilize fully 
the new in \trrlnlo uned in the cutting toolo.  Of «Tent importune« 
for nn ndv'Uftced production nrocer.n ic pico the nrouenoe ofi 

n-      hydrolic; lly,   •virunvtienlly rind, rlcctricnlly 
onoro tod  tii.

r•••  find  fixture p., 
b-      un-to-d 'to men mirine inrtrument:. nnd nennurir.;: 

t.«:ehni0B. 
e-     efficient cutting toolr on Binale point cuttere pjid 

nil lini«: cut torn eruirned vith Vrov-nmy innortn, 
C -whined cutting.; tooln,   rhnpod tool:'  etc. 

d-     u-i-to-dnto otvr*r.i;'fition of the proceon «l-.nninç| 
nrennrntionn of proeep»f: nheetct tire ntutlyt uce of 
"roun technology. 

ïir.wlly tie tfovolo^n": countricr, aoouire fron outride the 
teehnolory for the :n."nrf: oturin.T of the 'elected product, 
«vorthelc if;,  pre; ence of r  rernounble technological level io 

an n:s.et. 'f!»e n-.option of now technology bocomcD  eonierpn-nd 
lc; « eoi ¡proni: C;   hnvu if) bo   lone in re:;poct of tho denired 
aeeurp.cy nnd the proper fulfilment of vnriour. proceoo operations, 

rîxir.tenoc of nneill? ry  ildur-trioB ir  of vital it   ioH.ri.ncc for the 
nvc.iro tool • pd  the "<et."lworking; industrien.  Their trick ir to 
provide cfintin-'f-i   1'oT>:inry-t  bnll ber-rirvn,  cutting toolr», 
cloctricnl eml-nnent,  ^l^ft.ic componentry  renin .nnd other itemn 
uned    practically  in  »ivnry  nroduet.   T:i 'tiny dcvolor»in¿r-; countrien, 
the nncillnry induntrier.,   -rinly the foundry nnd  the forcing« 
Induntrier. nre rather ;.dvnnned.  In onre they belong to the 
nrivr.te rector,  n coordination from the ^ovennent v.ould 
contribute to thnir better utiliv.ntion, 

A fOW of the dovolovin;T countrien hnvc enough otnff with 
r?ntis!fnctory «Itili   for running the mnchino tool .-md the metnl- 
v-orkin^ iin.'usitrien,  i'or rt:-rtinfi nnd maintaining the normal 
retivity of iwth the following  lornonnel nre required » 

a« 
b- 

e- 
d- 
e- 
f- 
f> 

mnnu'crn-top i'inn:!r:ement nnd niddle nr in? clement« 
on^ipücrin/j nViff- doni/nerr.,  production engineer«, 
nfiiritonnnco nnd oleetricnl  en^innern,   drof terpen, 
onerotorr for tho nnehinc toolr nnd the equipment* 
tcohnir.innr.,  fittern,  ncrnpern, 
cunlity  inrnectoro. 
eeonopiintn. 
non i (kill ed. vorkorn. 

J 
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AM i:i;\ny  exaninlefi chow,  an . industry in the dovelopinß countries 
nein rtnrt r-lnont v.ithout local  specialists and trained operators, 
provided that foroi;"Ti nnaintancc ir; rçivcn.  Por the development 
of the  inrluntry hov.-evor,   it lu abaolutoly nooonriary to órente 
a national   toarr  of nanuf;cturern and Tadunlly reduoe the 
participation of foreign  expert:   to nil. Ful filing of this 
tank require»: 

n—      ordini/,;) Lion of training ^"o^rDnraofl in the various 
lV'.oldn rcl: tnd   to  the  wrtici'lrr production« 

b-      provlrion  of foliov;¡Liaa in ir.du.-.tially developed 
countrieo   ^or  trail-in,^ of  nrorluct  deflißnftre, 
proQcrsn ori-'inooi rj,   rUp forenon,   r-annftoriJ. 

0-       training on-'Lhn-(i';.¡  of in-incarti  n.nd operatori». 
d-       introriucin"; of new t^hnolo.^ien. 

Wn-tj.onnl   in:jtituJ-oti  for .. .jvc'.opir/, o" tho industry, vhloh have 
boor.  er:tabli:;hod in many  dovelo ).:.r.>: cot;.virion with the OBSifltSJMt 
of UMIDO,   proved to  bo var • hMpfvi  in tho  nbove. 

Available ity  (,;' rov   materinlr.  for:tao metnlworking industry 
ir  one  of the roor.t imno-.-tnr+ ar.Tmonu; ir deciding what 
partioular prediction VJ  --1 ;pt.   '". e  rrtoni  C-:HO in to find 
local   ir..--te rifilo  -i   ..   ..r,*-;- Prv lo-.-y t .al.'y and to avoid  imoert. 

•hion   it   en,nor.   -, .•   ,,t';   '    ::: :i a     ', > ,'i   . :   -du. lion,   an  inoroaiied 
cort of  tho  l\n,¡¡. H-: :„>;•,  ave to v;a-  of imnortod materials» My 
oe  .'.(ico-ptrú  .jr th-  :;• ::o  r.." :a.'.;;raoy •-.ml reliability. 

A atudy   of   ,ho  -.¡i:.'..criai  i-.v;rccr.  :.hou:d  contain  informati«« 
M.tout  t.:o  MmoMj-.i, ,-.•;   the  :-••;.••.;• ral-:.•:• ali;  available at the  tint 
cf  the   ntud;/  ?v<i  a'..^'-    lv,-;-.. o  ;5?u:,:-on  wich  will  apnear 
aeofdiriß the   >Mí;:.;V».1  nif-.ïri.   'i?' „dor:,  attention (should be 
aa.d   to   the  o:it;c,j Lo-   c.hr'n¿:ew   iii   n < 1 c;i-1;tltj  nrioen. 

Availability  of doni;?:  cv-acltj ' ¡J  ir-  of :if;nific»int value, 
nine o   it   docreaaer:;   ..hi;  appenda:1 je on  foroi.-Tî help ¡md 
•• horten  tho period  of üMO   i.n '-'axch   ."oroirnj   oxperto tire 
employer?.   i)c;:i^nr.-:i     ; ro  i colorí,   i:. h- ¿h canoe,   when dtv«ltfiiii/r 
the   industry b.v  own   fo-va: .an1   '.-'tir.  ;    i icone o has been 
purchased.     In  the  .:c.:oaà   c; .;, ,   de;-L.\ner.-, are uned for making 
nu::¡erour;  minor ch.':).,«;».. r;  ii   tho  cir,:-,"..-r'::~.   ir,  order to  fit the 
latter  to  thi local   or ndxtaoms.   Lr. tor  the d o• i aTiers may St 
'Jf-ed  to   dovelen a a: VI.;•.-;-.;!.    ..r,'.;r.- f^r example to rtdeoiTTl 
oert   in   ani.:,  c   tho  ~r yduct, 

I  v.oulc'i   li^vti  lo vu;e   Lh::   üTI.IOTI   I i.ty   „ i  mention an example 
fro:n the  Hi'lr'ri.^n  o. norit . »;e.   liuvr." .1 ycaro a^o vvnc nureha;;e4 
from  a    iveilirii   ri-.v  tho  ¿-i.^ir'-  to  r: j<'u;.;-> the  nutomntio  turret , 
latho   "AKfl i?OC.   After ndontivn   oT tr.e Production,   anew 
ai torn.'.tic turrnt l:ithc  ".:::  ó.VL" wan dor-i^ed and reoently 

put   into p^of'ueticri.    in 1:ir   •; chino,  v/Li oh ic a larger 
turret lntho th:,.n "A;j;i ?O.-"(  in ur.\;ri  none of the know- ho« 
obtained   tar'va.th t,-"> lif?n^«ji4 
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jPrjvidlnj of electrioal onerar to the machine tool and 
SJ5Sl-Pflnß*in<5wntrieo lí! of *'!«bntwitira importance. Thin probi«» hac two aspects- producing of the ener/ry nnd ita, 
iî:îJ°2îrÎLlîi0n t0 *5* Ä«n*.  Obvioualy,  location of the plant 
Mir to the power ntntion vould make thinge oaoier.  Imt the 
odvantuße of nuoh location in com;idered nedi/îible if it 
iTth. ü°S!S3£}€fi0lil V12;ik

1,lcrt,1Btd oor5t °f tronnportation 
XnuiîLÏÎL Ï*!*1?1" :mì *5* ren(1y Production. Tht main 
"ountî n °       y 8UrT)ly of en«r*V «nd in ndoquute 

»he notalworkinff induotrieo,  and especially the machino tool 
îrîïï0 í?nt4.fef!Uip!Jl bl« ariount of &&• fixture», prono *ooi «i plant ic moulds, gnuffeo oto.  The more tho tool in/? 
2ïÎEÏ2\   V1•41*?^  th0 mope effioient in the particular maun try m termn of aeoumcy, lnterehanßenhillty nnd timo. 

«hü« 2°IJl05Ínr couPtriofî h*"vc to »»«y the tooling enuipaent 
•f JLJLw ïhi *,urchno;° however,  require conniderable amount 
2î..iîî2-?*eKTW,oy "nd c(notim« remit in delays of the epuipnent delivery. 

v2îvb•ïu!!nt
+
0f 3;C!il Pioduction of tooling equipment in n 

KnS ïrî•!!*^' îu^±U th* diffioultieo the ^ovcrnorentn 
2• ÎÎ overcome.  Thi?; production rcquirea a highly skilled 
^u?«!?5îîMrB f ïd !?rker!?»/;ho Uf5Ually »re not available 
u^«ï ÍÍÜr1* i•0•*-  ÏÎlB obntoolo urnially lo ovtro.une by 
ïhî Îî aífí    ^ hol^in th« bo/rtnninß.  m may devolonin/r countrio* 

Älto^tVulSSft11 *       *     T,roviclon of th« «••«««* 
OjttMAMIIJAL MuATrçp 

1ler:iden the conridored faotor«, the <;cor:rinhicnl location of 
ïhï f^üLfÍ!1 ?r rtfllv;oïkin- nlant han * Sfinito «ffeet in 
S! P![Î?ît4wi,in \ermD of entity   'nd fuality. In éofininr 
tho location of a plnnt the following should l»J 1 ent in mindi 

a-      the vicinity of oourcen of row nntorinln  ia «rreat 
ndvfmt'jjc. This : ¡eann that tho plant nhould be 
aituated near the locrl nrodueern,or,nft*r the border 
pointe:  cron.'ied by the matrïrialn when thoy arrivo. 

..S00!, tram-.portrtlon connection hao to be provide* 
v.ith thene niñeen. 

b-     the ramo for the nourcer of anoillary induntrieo» 
products. 

t-      the plnnt should be looated olone to tho reoiniento 
of the ready production.  If heavy machinery hAr to 
be trtmr-norted, the railroad in the bent Conneotien. 

«i-     Pronor loc tion in reupoot of tho labour foroe.  Here 
\m difJerin-r linen of notion -..hould be mentioned. 
Firrt,   it r- y bo f >und more ouitr ble to entnbllnh 
now product-on In n plnoe, v.hore labour forco vlth 
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with tomo skill obtained from other industries is available. 
Since that praotioally means, to havt aomt or all of tha adven- 
tacts iuat listed, such approaoh it raadily acoepted. The 
othtr lint ia to providi employment tbt soae lttt developed 
raciona of tha oountry. This pallor   »utt »ort probi tas for 
tho goyernmtnts and pottpont tha expected bantfits from the 
industrialisation, but it may ba hoped that tht »moults would 
bo worthwhile • 

a-     optimal looation in respect of tha climat«. Sont 
faaturoa of tht oliaatt havt detrimental influant« 
on tht metalworklng. High humidity and/or high 
salinity of tha air,  oausaa corrosion,  tht full 
prevention of which la oonaidtrtd impossible« 
Ivan tha partial prevention of tha oorrooion 
ineurs considerable expensas. Dusty oraao provita 
tonditlons for ouiok wear of machine joints dut to 
tha abrasive action of tha dust partiokles. The 
very hot climate requires edroonditioning for tht 
people and for the machinery, what moons additional 
investment and consumption of energy. Tht law 
temperatures also represent disoonveniance,  sines 
stable heating is raquirad for tho shop« and 
storehouses. 

Otorituely. tha ideal projtot in whieh all these conditions 
ara fulfil ed, hardly can bt workad out. Usually a variant 
with minimum wank points is asecpted* 

Tha industrial development of a oountry should bo premorite* 
by a full programme ooeploing all branches- of tha induatry. 
Such programme should cover a long pari od, established by many 
sountrlos to ba five ysara Ions; • A metal working industry »tad 
•apotially tha mtiohlnt tool induatry,  due to tho relatively 
slow rotura of tho investments,  is not likely to develo* 
automatically tht desired infraatuoturt at response to tat 
market demand. Tho planning in tha natal working induatry should 
take iato aocount tho following t .  M a-     realisation of the raady production, including 

tho export. 
b»     supply of row materials* 
a-     supply ancillary products* 
d-     amount and distribution of invattmtato. 
c-     supply of labour formo and training of tao MM, 
f-     supply of energy. 
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