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lv  r>t<*i  w-rnir,g ^a Vr<-a  ,,'   \h*   '/.;  w.;^  *.t:  V- t«i.  t'ut*:-«-; 

Intro 1 ¿etion 

Mollah tfaohtr)*»  Tool  Induntry   : «*  *>aaed   >n  *  tradition «çoln^ 

back  te   the   *r*i  of I7UI-th     *•   *¡ry,   wh^r.  tu*  o]d«>ìi of   th* 

Folian Fachiri«  Tool nan if*, taring  worm   -  -ha ì ¿lu-PA   hjtin, 

wad «tartly   ita preluctI0&   1*,  i7**M, 

Thii tradition and   lyna»t:al   development  which has  talc an   plao« 

within th«  laot  «?'3 ytartj h»d   brought  th« fell an Wachin« Toot 

Induatry on   th* l#th placa  11*   th** worl i, na* r>g the  in.t striai li- 

ad co Antri««. 
Th« praacnt   yearly production   raachaa »boat   4OO0C machine  tool« 

bain«* «xportad   to  over $0 Tarifa  countrU«   in ali   caogmi-hical 

«on««.  Nearly  >0   factor lea,   among which  *om**  «aploy K>Cv>-40uG 
worker«,  ara «ami fachiri rig now a vii?  rinf  tí  g«n«ral   purpi-a« 

amohina toola  -  practically  all  ty-p«« - aa w«U aa u nurabar 

of «pactal and  »p^cialliad machine  tool«  wurtting  in  f<illy- 

•utomatic  cyclt*af  with program»»*» and  aumeríSal control. 

Th« followir*g machln*«   »iiould   b# aantionad;   L*th«a  froa  l?o 

am to 1200 aw  turning diam*tar -  inci.uai.nf Jopying Lath««  - 

programs« and * >~-    -i ^       •-•--! : *<i LaU    .,  Tvirr«t Lattea, 

3p«clal Haawy  Duty Lithaa  for   railway wh««l   «**ta,   Boring and 

fuming hi li»  up  to IOVA«. mat   taming aia»«t«r,  aaon# which 

al«o »pacial   âutonatic Boring  *n»i  Turning Kill«  for railway 

wh««l« and  tyra«,   Piano-Kill ara  up to  3000 am width and   17000 

am Billing  ^angth,  automatic  Lathea, Grinding Machin«« of 

•arloj*  typ**,  HorUontal Boring and Rilling Maca HUM    p  to 

260 mi «pindla dia,  ¡nomati-  and     iaaav-Alr di« »aam«ra  with 

blow «n«w  of   ip to 2*«<A*  *g»,   Ir*}««»,    ip*»î*--ro«lon aacnlnai» 

and other»*. 
In «oa«  linea,   for iratanc«   i     rwWway  a*-~Lln* toM«,   « r   in 

Heavy-Dutj Plano-ftl LÎ «*r«,   va   ha*»   reachei   the  nighf-at  »uri'i 

atandaida, and   *r«  - Citing   *»f fw- ti»-.i w  "*th  tr..   bw t fachina 

Tool fir»,    in nach aark«te  aa   for   tnatai*c» ''J1, or J^â*n. 



In ¡¿oat   typ***  t»; K^o'uintfu,  while  developing our own  1'. Ugr..s - 

for apeedtng  ap  thia proceje». ox   lUminiahlo^ th* ex^udj tures 

connected - w*   ar*¿  t-nt» -rin*  in lo  co-o parution with bachine Tool 

Firma - be t  ani  meat adva* c<"d  irà tri-" rauf»' oí   the?«- very 
«achines. 

The  iynaoioaj   expao^lor of t.n*  Polish achine Building Industry 

In the course of the  laat ytara,  had * q tally compelió ua to 

an intensified   U.i¡ort   from special iae*' Ma.mfictur«.r* of aaohtnfc 

tooia not being na*o in Poland, with a view to obtaining Boat 

advanced Bachine« Manufactured   in  the w< rl<i at  preaer>t. 

Special or epeciallaed nacrunea designed  for performing deter- 

Bined operation«   md carrying out   thla WQî k  in  tht  best  technical 

and  »conoalcal «anner,  bagan  to  prevail  in our impurt» intended 

for equipment of cjr factorial manufacturing,   rnong ether also 

«•chin« toóla,   contributing thaa  to  improve tho precision and 
quality of amohine  tool« aaiiofacturexi by our work*. 

Although tan important Research  tnd   ¡Vchnology D^velopBent Inati- 

tutee and  D»a lgr Buraiuö hav\   t*%n e&tabliehed,  working on ne*r- 

ly »11 problem connected with «»#tal machining and  production 

eoflnearing,  deaign wf »achine toóla and planning of work» 

cona tract loi¿ - solving tha b**io problema - it la not po aa lb la 

for tha indu« try of eucn a cour try aa iolanfl - in tha day and 

age of the technl :al T<     V^iw L  b, jslf-*« fieieut,4i*t 

covar all ita need«  in aanufactaring batic <aeane for production 

of «achinee,   industry equipos t of and aiutai food a - without 
ttpe>etting to the reaau-Vablt degree-* th* rat« of the country 

iBdu»trlallamion,   increaae of th* national product ?alue and 
thereby of the well-b*in« of aitisene. 

«rowing oeedfof acr<» asd «ore products and  preclaloa 

•achine tool« and  transfer  Uaea  - competed »ifcfc  tha necea a i ty 
of developing rapidly the manufacture of wide rang-* of new 

product«, io uuantitlta Beceaaltatinc the uae of »«chine tool» 
and automatic transfer linea  ir. tended  for bi^§ aerie* or »-T 

productif - at limited pay»ent poealbiUtiea - hare induced 



us te  seek  solution»,   on th* base of which   n  #ould b*   possiti» 
for ua to  reduce our  foreign currency  expenditures.  To  rsarth 
this aim,   **» hawe  initiated   in foland   *ne aanufacture of »oae 
model» o    »achineJ  imp »rtwd     •ce   determined     uppliere  - on th* 
base of thalr technical spsou testions,  or have a tax tri on 
thtir order,   ths pro i act ion of »achines of nsseabliss  for thee. 
At the raee  ttt>e,   the neeeaalty '>f Increasing our exports on 
individual  aaarksts,  has induced   a. to  enter  Into  permanent 
collaborât ion with SOB« of our machin«*  tools Huyera and 
Distributors - by adapting Machin«   Tools to tht local market 
nssds,  and   their sale? through these coapsjriiea «s s Joint 
product - with special Trad« Mark for this oarktt. 

Ondsr these cirournatancas,   ths rsuik of such activity has bsan 
raised and  accepted as an important  factor of import expenditures 
reduction,   speeding up of Technical Davslopment by asan* of 
assistane«  In Initiating of local production of Modsrn Fischine 
Tool« - and  last, but not least - factor of promotion of exports, 
ths ones of stabilised - for the longer period of tlae - nature. 

This fora of activity has bssn  introduced  since few y aar« lato ou: 
programas,  and with th« ersr new expari enees gained with every 
as« Adressant signed - ls bain« improved,wlth s special strass 
laid on eecuring of au tuai benefit» for botti partners. 
Taie la beoauat our ¿   perler      has ^i^ved,   th t only auch 
Agreements surr 1 we In the long run. 
Ms do accapt almo tha superiority of this  fora OTsr ths "know- 
now" or purs Licencing Agreements, which in soae cases do not 
bring expected benefits to the Buyer,  this being dus to tha 
fact, that  Seller'i Interest cease» often with payment of duse 
aff set éd. Tas auytr is than left alone on his own, and not 
always ls abls to cope effectively with ail   probi ama brought 
with tas "know-how", and aa result - doss not schiere profita 
ex pac ted whan signing the  Agreement. 

Tals fora of activity as described earl tar - is being callad 

la this country as 

accana AX aa* oca* ACIAL ooa>¿MAtim 
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IWÄJ3TRIAL  and  CUTK.MIC 1 AL   ?Ji r «haTIC* 

Dereiopln*   ^-jitriM  w ru *u   »r« ter«flt«a   in  **3t«t>liahiflf th«;ir 
»âtional hach.u»«f  ?uul   Xiniidtry,   are  forced  - d i«»   to  lack of thelx 

own technical  bas« *-d  »> arcit*   ^V^lifi^d  staff -   to ü<*p*n<> 

to a gr#ct   «itant  on   i gc-d «Ul   of Kachln«  Tool   íroduo*rs  in 

Industrial iaed Countries.   rh«**-  iruducera *rt  in s-«n«ral  mt«r«st. 

•d to obtain naaiau» incoa* without  bothering to auch about the 

iapact of »u?h dual on  th«  final   techrical  or «conooioal risulta 

of the Jartw.   Iti» Äl«0 often a caafcf   that tft«   Partner  fro« 

* Developing Jountry 4 o ©a not r^aii3r w«U »t  tilia «oB#nt,  what 
hi» r««JL obJ«ctirej ar«. 

Kane« a vary coasxm cas« of aodcrn,  very w»u  /to well/   equipped 

factories constructed  in !>*•* lopin« Count risa - cost« of which 

•any tiass  «*c#eds real profita achieved by  th*   economy of ta« 
Developing Country. 

Maohin« Toola produced  in such factorise - generally of good 

teehaioal standard - m aany cases do not aeet tha real requi- 

rements of local market, while ths aoney «pent  for Investment 

and running ths faotory, should hawt allawsd  for production of 

bigger quantités of machines acre suitable to market demands. 

Without trying to deny a *ood  lnflMnoi,  construction of such 

factory has on acceleratiog tht process of Industrialisation 
of a Developing Country - on« has  to state,  that the first 

need for such a Country is to ha*, a very thorough r«s«aroh on 

Country Loonoay,  his natural resource, and plan,  for dmlojMiit 

- »ad«, and on the basis of such -.search, a aost economically 

suited conception of establishing or expansion of Machine Tool 

Industry m ths Country-long with Propar training and education 
of personnel,  to take over in futur« from th« specialists of 

t*e Industrialised Country the Lading rol, and -put on its own 
feet» this branch of Country's  ^onoay - ehould be aade. 

And thi. is  the problem,  m solution of which OIIDO should anal* 
Developing Oountriea on the  first  place. 

It i. obvious,  that a newly establish.* Machin. Tbol Industry 

will not be  ubi*  for Ion, years to cover th« Country's Develop- 
int aeonomy demand for »achins loo Is  lB required typaa and 

•04«la - still, waU-proffrajn«d development of own production 



of Fachire  Toóla,   bu«*d   ;r   Ion*-   t*rc  f >»•-, Ht»t   -   *'n.   »li  c¿u* *r*» 

to   thr  best  possible   extent   the  Cour*t¡y   ir,t«*r«t,   in  th« (Hy   <>f 

reatrletU* %¿ mach a*   ¡ t   U   f îH3Iï>I- -  *he  - *A.«r»d iture*   ,* ,r 

laporte of *%cV    * ?-   !   ,   '    i-.,    Miallv   •   v#»r/  jsnow hAr1^n 
to   looi.try'e  b udget. 

Th«  variety  of rtactii-.w Toi-la  ty.^i,   ¡riMi^tnr     ,f whioh  U  bMng 

coBfccnrH   tn  *t*^*»*  - ^ho^d   i«   its wM«*t  q»-l-ction at»t  tre 

real  r*quirea*nts   >f ti?   Vi«toB^rs,   ui-d  r^ntribut--  t'   highest 

Jeffrie of   mutation  jf «achine  Toóla manufacturad  .•',; 

introduced   lnt->   production  proceed,  and  thus   t->  most «fictif** 
utilisation of %hn aon*»y lT\v*mt*<í. 

The  procese of  industrialisation  m many .ieveluplng  "îountriea 

starts with laports of varioua »achines like  ro#»d  building, 

puape,   transport  eieans,  %nd «Achinas and  «qmipinunt  neoceësary 

for starting th# production of  industrial ^oodd,   Industrial 

preceding or jtoreg«.  Maintenance of those machinai requires 

Kachln« fool»,   to  carry out   * irr^nt tnd major  repair*. 

Th« «atabliahing of a Sitijnal Machine Industry at thla sta^e 

of Industrial  I.» eve lo puent   i* not  nwo<i«».jsary advisable,  linca 

Waohlne Toola required m a ich Repair Shop« could only to a 

negligible extent  be aanufactured by * beginning Industry,  and 

aalnly beoause of their kin<iflt  sii*%  r«iuir«d   *cciracy and 

reatrloted number of Machine Toola of similar  type. 

Only tie eatabllahing of le :al Industries wanufacturing «imple 

•achinas like puaps,  agricultural machine- or th« llkas, and 

coming into being of maaeroua workshops - should   Justify start- 
ing Country'« own Hachiri« Tool«  Indistry. 

In order to avoid - to a crestaat DOBS ibi« extent - the erro cm 

in planning of auch production,  aa well aa to aborten th« period 

of tla« required  for th« coem^ncewent - Developing Co un trie« 

have to aeak collaboration of Kachln* Tool frianufaotureree o* 

Industrial and  export Organisât lona in the Ind iatrialiied 
Countrie«. 

km already aentioned above,  a long term  \£re«*ent with a Part- 

ner froa a Industrialised Country - should lie in the interact 

of a Developing  Country, The t^rmmam: i Jhould be b*«ed on 

»utual benefits,  which we seing generated during the eo\srmm 
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of ooo^rition,   und  hfenc* not a -ino,,-!!^-   ìf M 

• Ooopmtlnn bMid  on joint  production    and   „ i„t .  i 
tho««t b«n.fi»H - '  *,Ml  Jclnt »al**,  with »una* own* rita nam*  fron uaiau    # 

*H th*>  cour** of ti» *- 
b«*„ ,... w " "a%i* '* **'*K-ifA*Ml protection capacity ^ 

i2l^JTl,.,T lZin€ th* prod"otlon •"-«— 
~ui.   r 121'roow ""< lnt° th# ProducUor pro«~ »~ oi Moian. Took of mor* o0f,hi.tlc«t.d n«tur.. 

*• tr«Mj>ort oo.t. will undoabt.l» lrvil„.„-.. .K      .. 
of ouah d..i    h , ..   . u"•ijr lnnu.no. th« • ff.otiT.n.,.. 

ZI" ^; «o k   r r"«co,mtr7 "*•»">• «•"-«* to « rwrxn.r Work, tn th. Inda.tr!«!!.«, Count       b 

- ti»7 Mr »d .houli ». d,uw- t«, th.T I     . 00ntrar> 
-*lo- »- th. Coltri., of ".MU T * 3*1* °r«^- 

lÄ3ffi«CA 0/ ACTIO« 

1. AITI AI» AOTIOI - 
-tohlUui», th, „«.Urt „,„„ 0 

•.tlon/^frprl.« ln th. „^ 
Oo«try. ,M i-artrtlUl- Co _ 

•i«nlBt » MUM* «aüdUf 

J 
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It 
2. *AJÜL¿T R*3*¿RCIf - 

3.  ¿O&fcìCA» 

4. 

Deputine of lndu«triali»»d Country «v^oia- 
U«t«,  to carry out  detail*! X*rket R«B»aroh 
in th« Developing Country,  with a «pecial 
•tr««« l*id on: 

- «ta«    and art of Cou itry Ind istriuliaatior 
- dtaand  for hachin« Tool» in  typ**i find 

niaaber 

- pay««nt capability of the noeti harket 
- payment capability of th» Country cu 

r«§ard« p«raan«nt  import* of f-cohim» Tool« 
- ditto - a« r«fardii  n« Plant  for hanufacti 

-rin$ Maohin« Topla 
- labour arailiability, qualification«, 

- raw aatarial« and »etr.1-prod acts source 
- anali»/« an «xp«ot«d oo»t» of production 

- working out throufh the ?©aa oi ¿sparte as 
•DOT»,  in olo»» collaboration with loo&l 
Oifanüation« - a detailed FQRÄCA3T for 
tà« futura in ita baa lo aafacta, a« weU a« 
tr«ad«, which aay influ«nc« th« f«aaibil3ty 
of ««tabliahing or «spandine th« Machine 
*&©1 Indu«try In th« n«xt 10,  and in 
parapa tira - 20 yiwrt. 

• of baaic kind« of Production Dav«lop*«nt, 
lik» prediction of oo«ipl»t« ftaohln« Toole, 
coproduction with final aaaaably, or 
«•••ably Plant only - with »paoial oonaide- 
r»tion of: 

• tari«ty of t/pa« ar*d »is««, which art. re- 
qulrad by th« aarkat in bifgaat nuab«r, 

dagr«« of tffobJioloéTical tfifficultr in 
th«ir aanufactur« a« coaparad with the 

paaaibilltio« of a hafinnin« Indu»try 
• la t reduelo« by «taf«« individual typaa 

of Machine fool« into production 
• Introducing by »tac«« into production 

indiYldual suba»««B»il«a and coapontnta 
«f 41ff«r«at aagraa of t«chnolo«loa3 
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difficulty,   er requiring additional   im- 
port of production «qiipawnt 

- propoa«d niœb«r of Work« and   th«ir «paci«. 
liaatiou In pio<íu¿tl^n of technologically 
aisnl%r typ«*a of ÍUchin* Tool*,   «,g. 
Kachln« Tool« whicû mre ao«t  probably   to 
start  tre ¡,roc«s« of «itabliahing » hachi. 
ne Tool Industry in a ¡¿•veloplng Country: 
- shaping »achines 

-    engine lathe« and drilling «achina« 
- exctntrle  pre««*«,   «te. 

5, SmsrmnXL ICTIQI - signing of a 0001 ^JtUTIüK Jöilü** JíT ani 

detailed Contracta for various «tagas 
of Cooperation, within the frame« of 
fíLMd AGRj«a*L*T. 

Depending on tha statua of tha Industry in th« Deraloping County 
- whether an entirely new Plant la being considered,  or starting' 
of production in an «xütin* on« - furthar action would diffar 
substantially in its ran««. 

In any ossa hoverer thi« action should corar th« following 
points t 

6. mmeno* tuna* - working out of teoi**>logloal pro«—.., 
»aking jiff* «od fixtures, and putting 
tha workr    p into oparation - with 
oonaiderabl« assistsnoa grants* by 
Specialist« fron tha Industrialised 
Country. 

7. i»»»«« KAMI* -by st«*«., under supervision of In*«.tri 

lisad Country Specialists, with 

progressive participation of looally 
aaaufaotured part« and covpoaajsat«, si- 
aultaneuosly r«atrictin§ th« variety of 
those part« fro« th« d«livori., of 
Iadustriallaad Country. Tha valu« of 
those deliveries to d«pand on «.uantitiv. 
progression of production dsvalopnent« 
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8. IIÎÎTAi.  HUIIIIO of D4t!«uiOPIJIO OOUllTIlY'e  paraonnal on 

apprenticeahip»   in thi Work» of 
Induatrialiaed Jo'vintrj,  »a well aa wn 
•pot - by Instructor«  fro« Induatria- 
" laid  Country,  f unlng the  practical 
•^¿owitd^t en th^   ¿«chin*» and  -luipy 
•ent  Installed  tn the work«,   tn thair i 
•arly «tas* of erecting and  puttlug 
Into operation. 

9* FHSPrfOTX?M HUIHHO of par«onael - organising through the 
Industrialised Country « TRAIUNO 
3yst«ai with the  aim to train - in a 
long run - tht n«w ataff to work in 
tha Workshop«,  a« wall a« davalo pin« 
s w«ll trainad engineering ataff aeant 
for gradual takln« over of d««ign and 
d«r«lop»«nt job.  Thia TRAIMDIO 3TJTi*i 
•hould  Incorporata: 

- TRAXKIBO Cal TER in th« D«T«loping 
Count ri ta, aituatad in th« bigga«t and 

«jo«t »jodara Machina Tool Manufactur- 
ing Work«, controlled at laaat in ini» 
tUl period by «paolali«t« fro« Xndu- 
«trlallsad Country, «OT«ringt 

- Training KorkaLop« 
- Laboratori«« î  aeaauraaent«,  strength 

a«talgraphy, ohaaical,h«at traataant 

•te. 
- Production Planning Buraau 
- Daaign duraau for Jig« and /ixtura« 
- Dasiga Buraau    for Kachln« Tool« 
- Model Sanitary and 3oolal arrang«- 

aants 
- TOCÀTIO« iL TRAIalHO within each 
Machina Tool •anufaoturing work« 

- sold TKRM kFpnmncmtiJJS in th« 
Industrial is «d Country, for out- 
standing tachnical «ad «oonoaUoal 
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- SHDLIRSHIPS In the Industrialised Country, with 
obligatory return and undertaking of job in 
the Developing Country 

-    APPRENTICESHIPS in Siles Promotion units of 
Industrialised Country on other markets 

10. SALüS - organising of JOINT SAL.,3 ORGANISATION in the Deve- 
loping Country and neighbouring Markets,  or Markets 
with political,  economical or traditional tiea with 
the Developing -Country 

- gradual substituting of Machine Tools delivered from 
Industrialised Country, through hachine Tools 
manufactured by Developing Country. 

11. AittER-SALiä Silicei - organising of joint After-Sals Service 

fointa for delivered hachine Tools - 
self-dependant, or with existing Service 
Points for other machines made in the 
Factory 

- training of Servicing Staff 
- setting up of SPARE PARTS production 

and depots 

- setting up of CONSOLOTG POUTTS to 
advise users as to PROPER UTILISA- 
TION of Machine Tools 

In case when a construction of an entirely new Plant la being 
oonsidered - additional points of action are to be added s 

12. wOEXS PLAWriHQ   - through Specialised Works and Technology 

Planning and Design Bureau of the Industrii 
Used Country, with special consideration 
put on local Conditions of Production and 
Social Conditions of the Developing Countrj 

1J. Ô0Ï3TKUCTI0» OP K0RX3 through dvil Contractors in the Deve- 

loping Country, supervised by Specialists 
  ***<>« tne Industrialised Country 

14. riTrao OP the Works with Machine Tools and Production 

Equipment delivered through, or on the 
recomendation of the Industrialised 
Country. 
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15. PRODOCTIOH AUnilAIY SxEVIC^O - getting up of following: 
- Tool hooc 

- Raw Material and 3etni-rroducts Store 
- Maintenance Department etc. 

Those are some of the aapects of Development of the Machine 

Tool Industry in a Developing Country - the one of basic problème 
being how-ever a background of Heavy Industry, Foundry and tower 
Plants already existing in a Developing Country to form a 
source for supply of castings,  forginga,  power etc. 
And all they are purely Technical aspects of the possible 
COOPü&OTOH - still for positive commencement and fullfilment 
through both Partners in the long run - of all sbligations - 
it is imperative, the Cooperation being based on definite 
PRINCIPLES. 

PRINCIPLES OF OOOPiSRATIOH 

PRINCIPLE I     - fixing of the SUBJECT and RAHOE of Cooperation 

basing on detailed ANÁLISIS Of IfKBDS AMD 
POSSIBILITIES of the Developing Country 

PiBCIPLE n    - PäHKAHSIT ßOOKOKICAL IBTüRfcST for both Partners 
PBHOIPLS III - LOHO-TEBM Agreement to enable the Developing 

Country to put the production "on their em 
feet" and fc rm a beginning of Hational Design 
and Development Service 

PRBICIPLB IV   - establishing of conditions of PROPÍJR UTILI SATIOH 
of Machine Tools in the Developing Country 

Going more deeply in the details of PRINCIPLE II - the following 
•»sumption should be accepted: 

1. Free of charge transfer of Technical Specifications and 
Çrooeases Production Instructions from the Industrialised 
Country to the Developing Country /cost of blue prints, ship- 
ment «to. to be borne by the Developing Country/. 

2. Transfer of "know-how" through specialists, training of looal 
staff, and supervision * against moderate payments, based on 
rates approved by UHIDO. 



3. Balancing within the period  oí b years  the deliveries of 
parts and components  from the In<l atrialiaed Country - by 
neana of export« of parts or machines flsom th« Devwlofing 
Coun ry to Sale O.guloa ior. of the Indu trialised Country 
on the neighboring markets 

4. Setting up a Joint Sale and  Servicing Organisation for 
Machine Tools manufactured in the Indue trial iaed Country 
as well as in th* Developing Country - in the region of 
Developing Country. 

feasibility, or »ore detailed working out of the aboT« described 
PRINCIPLES, as well as their modification« - depend on 
particular conditions prevailing in each particuUr oase, and 
can only be considered on the basis of detailed anal la y s of 
these conditions. 

This paper considers cases of Developing Countries with practi- 
cally no Machine Tool Industry of their own, and with liaitsd 
foreign exchange possibilities, where Financial Assistance 
f»o« International Organisations or Industrialised Countries 
would be vary essential. 
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