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INTRODUCTION 

The Regional Seminar en ranchine tools in the developin¿; countries 

of Europe and   the Middle Ea^t was held in   Varna, Bulgaria  from 

lBth to the L'7th October, 1^71 under the sponsorship of the united lotions 

Industrial Development Organization in co-operation with the Bulgarian 

Government Ministry of Machine Building.    The Seminar was attended by 

 participants from countries, by staff members arid consultants 

of the United Nations Industrial Development Organization,.ths Economio Commission 

for Europe and by members of tho European Committee for Co-operation of 

Maohine Tool Industries (CSCIKO). 

An address of welcome to all participants in whatever capacity thoy 

were attending was given by -.    Following the inaugural address the 

meeting elected Mr. —— as Chairman and Mr.  —— as Vice Chairman and 

finally elected Mr. as Rapporteur of the Meeting.   The CLairraan 

gave his opening adórese and this was followed by the members of the 

Seminar approving the Agenda.    The Committee to draft the report of the 

Seminar was then appointed consisting of  —— ——  

»embers. 

ïfee purpose of the Seminar «as to provide (through the presentation 

o* P»P«*»f/discussions and factory visits) the eoaprahsasiv« review and 

analysis of th» teohnioal and economio problems concerning the establishment 

• and divelopnent of a machine tool industry in the developing countries. 

 papers from international experts of established reputation in their 

resptotive fields, together with papers prepared by UKIDO were 

presented. Aftar the presentation of eaoh papar, intensive discussions 

took place oa the application of the iubjeot matter to the needs of the 

«»•»lopin« countries is general and to the spseifio requirements of the 



participants and their oountries. 

In addition to the presentation of the papers and to the disoussions 

thereon,  visits were arranged by oourtftsy of the Bulgarian Government  to 

machin« tool building plants  in Kaaanlak, Asenovgrad and Fazardjik to study 

the production and utilization of maohine tools under workshop conditions. 

Visits were also made to the Z.D.M. factory in Plovdiv to study the 

production of woodworking machines}    also to tha Z.D.K. in Sofia to observe 

the production of metal out ting maohine tools. 

The report of the Seminar was approver1 and adopted at the afternoon 

meeting on Friday, 22nd October, 1971*   Th« closing address for the 

Seminar was delivered by the Chairman, Mr. .    .. • 

aoa • 
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COì.'CLUSIOHS 

Prom the papers presented by the experts at the Seminar, fron the 

country study reports and from the general discussions which followed 

the presentation of papers, when matters of ¿Teat interest wore 

reviewed, the following general conclusions can be drawris 

InduBtrial Growth 

The growth of machine tool uaing industries ia one of the most 

important factors in the development of industry and of the increase 

of national income and employment of developing countries. 

Stages of Development 

A country developing its metal working industry appears to go 

through three typical stagest The first stage, during whioh installation, 

•aiatainance and repair of metal working machines and also of other 

types of aaohine for other industries takes place. The second stage 

of which some manufacturing of metal working machines is carried out, 

mainly for looal consumption, and the third stage in which complicated 

meohinos are produced» not only for looal use but also for export to 

other developing oountries and ultiaately to the highly industrialised 

countries of the world. 

It is also noted that the problems of the developiag oountries vary 

as different étages of their metal working development take place. It 

ia therefore not feaeible to eubait one formula for all developing 

oountriee, for ins tan oe, ia those ©ouatriee whioh are still in the first 

•tag« the moat preeeing problema may ha more organisational than teohnioal. 

•a*» öonsideriag the conditions neoeseary for establishing machine tool 

âaâaatries the background and stage development of the country eonoerned 

«»t he oarefully examined. Co-operation with the industrialised 

J 
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countries ray enable the developing countries to by-pass many trial 

stages.    The acquisition of manufacturing drawings and "know-how" are 

typical examples. 

i«Iachine Building 

¿¡achine builuing projects must be viewed as part of a general plan 

for industrialisation.    The government may set up their own factories 

for machine building or it may encourage free enterprise to do so or 

possibly a combination of these arrangements.    The newly established ' 

machine tool industry will be in an economically preoarious position 

which may justify some fona of government protection.    It is however 

important that the industry should become economically viable as 

rapidly as possible as prolonged protection oan lead to stagnation and 

inefficiency which will be damaging to the metal working industry of 

the country as a whole. •-,-    *. 

Pee of Numerical Controla 

The introduction of numerically controlled machine tools in a 

developing country presents many peculiar probier».    Two classe« of      ' 

specialist must be trained before such machines can be effectively 

utilised in a country t 

(a) Programmare to prepare the neoeesary machine programme 

and input tape that will provide the commands for the 

machine control unit. 

(b) Servioe engineers capable of servicing the electronic 

control systems used on the machines. 

The advantages of these maohines however axe so great that every 

effort should be made tö achieve the early introduction of these Bachine-, 

into the machine tool manufacturing companies «here flexibility of 



_     manufacture is of paramount importance.    The  procurement of   - .& r.„d 

fixtures for the compar .tivoly small batch production which is ftn 

inherent characteristic c- the machine tool  industry iB a  time  conr^in« 

and costly exercise.    ifeny of these ¿igs and fixture« can be elini^ied 

or greatly simplified when a numerically controlled :.,ch:ine  io ufc*cl ^ 

it is therefore possible  to commence manufacture  of a new model  of 

machine much more rapidly than would otherwise be the case. 

Regional Trading- A^ra»•»«»« 

Although it is normal  to produce machine  tools in relatively snail 

batches it is necessary from an economic viewpoint that continuity of 

production of each model should be achieved.    This can only occur where 

there is an adequate market which will seldom exist in the smaller 

developing countries.    Trading agreements with neighbouring countries 

are therefore highly desirable so as to create a higher demand potential 

for each model of machine that is included in the production program. 

Management Incentivo« 

The development and running of a machine tool industry requires 

* very- highly specialised management te« which is not easily recruited. 

Making optimum use of the few experts available in developing countries 

ie therefore of paramount importance.    Sufficient incentive for these 

experts must be provided so that the brain drain to developed countries 

can be prevented.    The recruitment of sufficient personnel at the 

technician and skilled worker level should also be considered during the 

Planning stage so that suitable trainingfacilities can be est up and an 

adequate training programme implemented. 

Desigli and Developmam: 

la the initial stages the types of machinée which are to be 

»enufactured should be of a simple or an elementary kind.   The developing 
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c<-nntry should not be content to continue indefinitely with these types 

of .-.^.chines and once the intricacies of machine tool manufacturing have 

been mastered 'achines of a more sophisticated nature should be 

introduced into the manufacturing programme.    If the developing countries 

are tr   contribute high quality metal working rAchines to the world narket, 

modern practical and technically shound designe will have to be adopted. 

Until a very advanced stage in the development of the machine tool 

industry is reached, it may be desirable that designs from industrialised 

countries should be obtained, either through licence agreements or 

through partnership arrangeuents, keeping in mind that changes in 

environment may necessitate modifications. 

%»•* Besfsroh 

The introduction of a sew model of * machina tool is an extremely 

oostly affair ar/ it is therefore of great importane* that the model     : - 

should meet the market requirements in every respect and that the potential 

demand should have been accurately assessed.   Larket research for capital 

goods is one of the most difficult operations to carry out successfully 

so the need to use staff with a wide experience of machine tool marketing, 

together with the techniques employed in market researoh for capital 

goods, is essential if reliable results are to be obtained. 
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RECCiJ NIDATIONS 

Resulting from the  deliberations which took piece at the Regional 

Seminar on iiachine Tools  in the Developing Countries  of Europe 

nnd the riddi» Hast,  ti*   participatif rrombera eubüi t  to the 

United nations the following re contenda tions for action to be undertaken 

by the developing countries, by industrially advanced countries ana by 

the United Hâtions, either individually or jointlyí 

1.      Bach developing country should establish a Meta Iw or kin g Industry Development 

•entre.    This should have responsibility to provide information 

to the metal working industry of the country of the meat suitable 

methods of Bachine inf onaation of the latest manufacturing 

techniques and sources of suitable machinée.    Where a suitable 

bod;, already exists it my be preferable to set up the information 

*• a section of the existing organization.    It must, however, be 

staffed by adequately trained personnel who will be able to relete 

the available techniques and suitability of machines to the local 

industry requirenent.    The provision of a United Hâtions expert 

to assist with the initial establishment of such a centre would be 

InvaluaMe. 

2. the adoption of acceptance standards for machine tools appropriate 

to the national requirements should be arranged.    These may be 

up-dated Slessenger standards or other suitable internationally 

meosptable standards.    Standards for components and other relevant 

items should also be established.    In most countries a suitable 

%ody tc undertake this work already exists, but a spsoifio 

department with responsibility for machine tools should be set up. 



-8- 

Assißtance to the develo^-in«-- countries should be given both by 

the industrialised countries and by the United îfations. 

5.       The collection and publication of detailed statistics is essential 

to the industrial development of a country.     The developing 

countries should review the  statistical service they provide to 

their industry and make such improvements to this service as sees 

neoessary in the light of the findings of the review.    It should 

be borne in mind that speed is as important as accuracy.    In 

fact it may even be de ni reble to sacrifice some degree of accuracy 

to achieve early publication of vital statistics. 

4*      Improved market research will prevent many extremely costly 

mistakes being made by developing countries through the introduction 

of unsuitable mohines, or through the planning of production greatly 

in excess of the demand.    The united Kations should provide an 

expert to the developing countries to assist with establishing in 

each country an organization capable of undertaking reliable market 

research in the capital goods field and especially relating to 

•achine tools. 

5.      Every* developing country which sets up its own machine tool 

manufc oturing industry will ultimately find it essential to undertake 

«. degree       research and development on its own account.   Delay is 

accepting this responsibility will only bring increasing 

dependence on Hie'goodwill and favours of other countries.   The 

industry should run its own research and development unit, either 

on a central industry basis or servicing individual oompanies. 

This should be undertaken even where all the machines in current 

production ars manufactured under foreign licence and "know-how1* 
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agreements.     The centre would have responsibility for adapting 

established products to neet local market requirements as well 

as assisting the understanding of basic machining principios.   ' 

Ultimately development of  -.achines to  their own specification 

and design ¿ay leeone desirable.    Both the United Kations and 

the indus trial ised countries should assist developing countries 

in this work. 

6.      The developing countries should review carefully the adequacy 

of their training facilities covering their requirements from 

craft training to graduate integration into industry schemes. 

The effectiveness of the  training given will play a major part 

in controlling the success of the industrial development 

progress of the country. 

7«      The developing oountry should make concentrated efforts to 

develop the skills necessary for the manufacture of jigs and 

fixtures.    The development of skills should be attempted at 

all levels starting from machine operators, technicians, 

designers and up to technical manager.    The United Kations should 

assist developing countries, where necessary, with the provision 

of experts for carrying out this programme' of training. 

8.      Preventative maintenance programmes should be introduced in all 

the larger industrial establishments.    The governments of the 

developing countries should set an example by establishing the 

programmes in plants directly rader their own control.   Extensive 

education will be required to ensure the success of such 

programmes.    These are not easily set up so that special assistance 

should be given by the United Mations to start the programme on 

lines which will lead to success and reduced machine breakdown. 
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The developing country- should consider whether there are adequate 

facilities within that country for the re-building of aachine 

tools which have oeased to operate efficiently.    In many instances 

it will be deBirable tc have a centre for the specific purpose 

of re-building machine tools.    In the countries with little 

industrial development assistance from an industrialised country 

or from united Nations will be neoessary. 

In some of the developing countries there ie an acut« leek of 

information concerning facilities for supply or manufacture of 

components from facilities which are already established within 

the country.    Wide dissemination of information of facilities 

aimilabla would assist inter-trading between companies, therein 

improving productivity by encouraging companies to specialise. 

The United Nations should provide experts to assist developing 

countries to sat up a 'Sub-Contract Exchange Bureau' where 

information on manufacturing and specialist component facilities 

oould be maintained and disseminated to all interested parties. 

to The United Mations should initiate an educational 

bring to the attention of the developing countries the 

which would aoorue from the use of numerically controlled 

tools la small »cale production.   They should sito assist with 

the organisation training programes fot 

engineers for the electronic oontrol system*. 
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Taking into account the different levels in development of 

th« «stalworking industries in the countries of the region, the 

rocoastonded steps to be taken are given individually as follows! 

TOR POTELOPINfl COUNTRIES 

23IHX 

(a) Siv« «ore attention to the ««tabli«h«ent of «achine 

tool standards in the country) 

(b) Study the requirements of tool«, dies, jigs and fixtures 

in order to establish a cantre with modern equipment for 
their development,  research and dosig-n. 

üif fffffFft oy %&&* 
(ft)   traía local personnel in the fiali of «achina tool 

building and tool «aking industry! 

(%))   establish a national institute or centre for researoh 

• and develop««»!t of machine tools which would serve the 

whole industry in th« selection, design, design 

adaptation, production, utilisation, rebuilding, and 
«aintenance and repair of «achine tools« 

(a) fr*4s local pereonnal in utilisation and apslioatlon 

•f I* 6« Machine toolsf 

(b) Oiv« «ort attention to the proper sal act i cm of «sonine 
tools naad for production purpose«. 

(*}   Mwty th« potaibili^ of ««tablianinf a plant for th« 
«rottoti«* of »ttalowttinf tool«» 

(b)   mm «or« at tont ion to th« probità* of 

«UlUatio* and rapair of «aohin« tool». 
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3JP|IA 

(a) Study the existing park of machine tools as to its quantity, 
quality,  type and age, 

(b) Investigate the possibility of establishing a »achine tool 
rebuilding centre. 

h 
Ih* i 

(a)    Study the existing stock of machine tools, their «paatity, 
quality, type and age; 

(©)    Select machine tools properly by types, through «valuation 
ôf production lines} 

{©)    »ve acre attention to the problems of full utilisation ©f 
•achine tools, and their maintenance and repair, 

(a) Study the existing machine tool» in the country, their 

aaaaer.quality, age and type, in order to discuss what 

aaoaiae tools eould be imported for local industry! 
(a)    Pay »ore attention to the probi eus of utilisation, 

maintenance and repair of machina tools and tntir accessori«.. 

HPPLS3 MCRATIC R2T>UBLTn <p rm^ 

<*)    Study the existing «achine toóla, thai* quantity, tyaa, 

f\ft and quality in order to select new ones if necessary« 

(Uva »ore attention to the problems of proper «Ulta«*!©», 
aaintenanoe and repair of aaohine tools, «tea, ¡gm mA 

fixturesi 

(a)   Btudy tu» poaaibility of establlahiag a oeatre far tat" 

praaaotio» of hand tools (pliara, spaaaert, pinoars, * 
i, ate). 

(•) 

MBLmLM2M& 
(a)   Hake a gsnsral .ur^ay of tho «iatia* atoas of «achine tooitf 

(a)    Give more attention to the prop« selection and «iHaatiea 
ef machine toóla, lies, ¿igt tad fixtures. 
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TOR DEVELOPED COUNTRIES: 

It is recommended that the following steps be taken: 

(a) Provide technical assistance to the countries of the Region 

in the fields of selection, produotion, utilization, maintenance, 

repair and rebuilding of machine tools, by supplying experts for 

the training of local engineer« and technicians! 

(b) accept tra4nee« from developing countries! 

(e)    Supply information relevant to the development and application of 

machine tool« in these oountrie»; 

(d) De-operate with UfH» in providing technical assistance in 
this field. 

VISO should 

(a)   make expert assistance available te ib« oountries te enable 

proper »achin« tools survey« to be oonductedj 

i*)   provide technical assistano« to the countries of th« Region 

in th« «election, application, maintenance and repair and 

ether aspects of machine tool«. 

(e) Previde technical assistance in the establishment of metalwerking 

industries development centre«, machine tool rebuilding centres, 

teel and die development centre« er   institutes related to th« 
•etelworkin« industries. 

(A)   Co-operate with CECIMD and ether machine teel manufacturers' 

e«eociatione in order te provide tebhnioal ae«i«tance , 

i 
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ECONOMIC IMPÓRTAME OV Tra «ETAL '..VRKlm TmnSTOY 

Metal working inducirles account for almost 30?i of th. world', 

induetrial production rasurad in term, of value added.   Among the major 

branche, of industry «tal working a.eumed the gre.te.t   inore... in 

production during the past thirty year..    Thi. iwe... ha. b..» „ox. 

•ignifioant in the developing oountrie. than i» indu.triali..d on... 

Kev.rth.l..s, the .hare of th. developing oountrie. in th. total 

production of m.t.1 product, wa. only j.* „ W8 ^ .„ ^ ^^ 

•** »U «jor branch., of indu.try.   Th. „lativ. importano, of th. 

«tri workiag industries may b. a......d i» Um of thtir „^^ 

•har. in th. total manufacturing output, th.ir .«tributi« to 

«ployment and th. valu. adoad in th. proo... of «anufaotur..    m th. 

ladu.triaUe«.î ooühtri,. ;the,percentage pwduo ti on of «oniawy „ti 

iadu.tri.1 .quip»* cf the total industxUl output .ay b. a. hi* .. 

4C#, .her... in th. Sloping oountri.. it i. only % „ 10£ 

within th. mui working indu.tr, th. «ohi», tool iUmUr flan 

» *.y roll in th. .xp«»ion of world indu.W.1 „«duett«, .ìM. „&, 

•U otner product. ax. manufactura* by .aohia, f.l. « I, «fcta^ 

«»* ha. b... pro*«* with „.h tool..   IM. i. ta» ,» lt-. wpl4lM| 

f «*i» at,, f« it¿. „ ttWM ., , tá0mm ^^ r>t||Mi 

-~l»*jr, fiant ««pu«.. „, »„, .j^a., «^.^j, «^ „* w 

W*m* without aaohla. tool..   I**«*. Mtk hi*«, ewwlop^ „».j 
•«•*«*• iMu.tn„ „J., », „^ staaí|Bít rf UTiaï( ^^ ^ 

ta*.*iU d^lo^t of . ,wtey to,«,, te , „„^M, fcp»,,, 

••••*. «•». «uality «d VJ» of «ohi., tool. rid«, it PMNMM.   It 

i. Up».»!, to .tud, th. hl.tory tf t.«*!.,, .»*„» ^^^ „„, 



of the crucially important rart played in that history by cachine   tools. 

It ie no exaggeration  to say that nan's tools have covo vied the  u-.ee of 

industrial development.    Y/e should never h/-vu heard of Janes V.'ait, 

George Stevenson, Gottlieb Damlier, Rudolf Diesel or the '„right Urothero 

but for the  toolo which alone enabled their inventions to ce . i... j^turcd. 

Throughout history the rate of nan1 s material progress k-e been determined 

by his tools, beoause all tools represent eynthetio extensions of the 

human hand being designed to magnify its skill or ite power.    V/i.en that 

hand first used a tree branch as a lever or a stone ae a luuwaer an 

evolutionary prooeBS began *hich haa led logically to the fully automatic 

powt.r ouitrollea machine tool of today.    The accelerating demar.d for machine 

tools in a highly industrialised country ie shown by the table below for 

the ünitad States during the decade 1956 to I968.    Proa this table it will 

bt seen that while the gross national product did not quite double during 

the period,  the machine  tool deiaand actually trebled. 

fHE ü.a.á. :a?io:iáL Ecoíianr AIS UCEINB TOOLS 

Shipments in Mille m Dollars 
Shipoents 
in ¿million 

All 

Bollara 

Kon- 
mm Wnu- Durable 31e etri cal Colólete Tsar Billion 
$ 

fa© tur lag Goods I^ftohinery li.chine 
Industries Industry Industry 

¿22.1 

Tools 

1958 ¿447.3 ¿526.? ¿162.9 ¿ 591 
1959 4S5.7 569.1 106.5 25.7 616 
1910 505.T 5wB«7 18Ç.Ô 25*8 744 
im 520.1 5T5.0 186.5 i5.7 751 
im 5*0.3 596.1 205.2 28.3 821 
im W,5 425.9 219.0 50.4 896 
im *5M 440.O 235.6 35.1 1,164 
im 6#4.9 492.0 266.6 5f.2 1,426 
1900 747.6 55S. 5 2f5.6 46.7 1,685 
1967 Ttf.T 

660.6   1 
548.5 299.7 52.1 1,806 

im 605.7 

Machine Too 

531.0 58.0 1,727 
Scuro« i    Mattonai 1 Builders' J teeooiation 
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I>ue to the great variety and conplex nature of machine tools, not 

even the most developed country can produce the required number and 

maintain the necessary .technical level for the design of all types of 

machines required by the metal working industry of the country.    It is 

therefore necessary to purchase certain of these machines from other 

countries.    Initially the production of machine tools in a particular 

country should be Halted to those types of mohines and associated equipment 

that are necessary for the growth of the leading branches of its economy. 

It i. impractical to give a generalised answer as to what priorities are 

to be assigned to single branches of the economy in the procese of 

industrial growth of a developing country.    Every case has to be analysed 

«d investigated separately and several methods of approach are possible, 

fro» the viewpoint of the entire national economy of a country the main 

criteria for the choice are based on the resources to be allocated to 

Hares W, cf foreign exchange earnings and expenditures and cm manpower 

resources.    The capital intensity of the metal working industries as a 

whole is near the average of all types of manufacturing.    Rie foreign 

«change effect depends largely on the proportion of domestic raw material. 

«*•*.   «here indigenous production of raw materials is substantial, the 

•itti working industry can rank high in foreign exchange earnings or 

•»Tint».   It should also be noted that the »tal working industries are 

later intensive.    In developing countries this i. generally considered 

«* *AT*ntage and i. certainly net outeeigaed by tu* j^ êmmaêM m ^ 

*m» sud educatici of the labour ft»**.   It» *** it?tt0tttr, of ^ 

«*#»**** mm* in industrialism s*«**. ** approbate percentage, 

ime individual branches is as fol low e i 
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Simple netal products 

Electrical machinery 

Non-electrical machinery 

Transportation equipment 

Instruments, watches and clocks 

6&S 

53í¿ 

5»¿ 
4'/° 

IOCÇJ 

In the early stages of industrialisation of a developing country, where 

the engineering industry has already been developed, the share of simple 

metal products is substantially higher and may be as muoh as thirty per 

cent.    A downward trend however becomes apparent as the engineering 

production increases. 

World Machine Tool Production 

SI* production of aachin« tools throughout the world during the 

period 1961 to 197,0 is given beloni 

Country 

Western Europe 
( CECILIO) 

U.S.A.. 

U.S.S.R. 

Japan 
D.D.R. 

Czechoslovakia 

Poland 
Hungary 

Australia 

India 

Argentina, 
Braïil 

Others 

Total estimated 
*9£lâ production 
CBCIM0£ of 
»**!& produotion 

1961 

7t052 

3,420 

2,800 

1,000 

650 

570 

.205 

125 

540 
60 

65 

U5 
80 

294 

16,844 

In million Swiss frano« 

1964 

7,785 

5,222 

3,454 
X,532 

689 

883 

254 
118 

506 

104 
66 

Iff 
70 

156 

197 

20,780 

4$¿ 57-* 

1966 

8,642 

7,472 

5,566 

1,117 

745 

1,005 

275 

155 
140 
iff 
80 

140 
481 

24»035 

3¥ 

1966 

9,164 

7,551 
3,900 

2,646 

H9 

1,014 

371 
166 

1*7 
120 

115 

n 

245 

26,ffl 

«Jf¿ 

1970 

6, 

3i 

4, 

1, 

13,5# 

ii584 
>,181 

i,eo4 
,202 

^•071 
536 
tlf 
219 

173 
151 
ilo 
142 

35* 

54,260 

n.% 
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In 1961 production of »old,.   l00l, ... rrinclpally oono6ntrated 

in the oenber countries of CMIKO,  the 1.S.A. and th. O.S.5.B. and 

the« «counted for „or. th• a»,, of the total «orld «chin, tool 

production.    * I97O total TOrld production had no« than doubled 

««hin* J4.ÎW siili«, *i,b fr.no,.    -.Mic the tfcrce princlpil 

«nuf,„tur.r. of .«oni». tool. „,„ aUo inor,a.,d ^ ^„^.^ 

con.ld.rabl,, th.lr pronta«, of th. .orld total had fall.» to tat 

»•lo. 7*.    IM. »han». „. principally brought about by th. rapid 

»-»». in «ohi* tool production In J.p„, „*,*. tntÊMl^ ^ 

«Matad .1-o.t atatle b.t•.„ 196I „a ij«, ^ «»,,,.. «^ te 

«1» JupLd, „.ohing 4t804 „^^ ^ ftmnop ln lm   uwt rf ^ 

o«»r proiuoln, countri« al„ ,«, f<llrly ^ „„^^ ^ ^ 

-~ -tUr in lln. ,ltfc th. „„, !„., rf TO14 Jroduottoo<    fc 

»UM. .».ptio» «. th. oa« of Chi» .*„. ^„.^ „^„^ ftll 

»«- MO 1111« la 1JÍ1 to 17) im. tel., ft«., t, lw. 

IV pri•ioal produoiag countri.. „port s la& ,„,»,.„ « ^ 

P«*«««, «rpxlrt.,1, th. ,„.».., p»* of th«. ,xtau „ to othw 

-J« «ohi«, tool protaoin, countri.. ad «a, . «^»«„i, „^ 

»«•...ta,, to th. no««*!», tool a».*»»., .»„»*., * ^ wU- 

». UW.t „port fi*«. ,« „» „^^ „^^ ^ ^ taiwt 
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Exports 1970 

Country 

Austria 

Belgium 

Switzerland 
Germany 

Denmark 

Frano« 

Great Britain 

Italy 

K«therlanda 

Pcrtugjal 

Total (SCIBO 

In million tfwisa frano« 

125,055 

131,175 

852,645 
3,464,365 

53f999 
UT »600 

457,493 

850,459 

•25,536 
5f»4?0 

5,247 

WtTÔ* 

î»iT4i?46 

HifriìMti» tf muât, 

tir ¿nation 

othar nccmo 
oounxrxtti 

AfJricMk 

IHM • 

*9Sy 

44* 

3h 
Ufi 

Mi 

m •HMWHEaaaiiiaau J 
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.    The hifi.i volume of exports is perhaps the clearest indication that not 

even the most industrialised countries of the world attempt to produce 

all  the types of raachin« tools which are required ty the industry in 

their country.    Tne wore sophisticated tynea of machine tools are 

extrt'äc-ly coatly to develop and require a large specialised team with 

an intimate knowledge of the particular oanufacturing requireaents of 

their cuatomers, ae well as a coaplete und erstand in« of the latent 

«achine tool technology and oanuf»«sturine techniques.    It is not 

oufficient to develop a machine which in itself «ay be fax in advance 

of its competition because technology is advancing so rapidly that 

continuous up-dating of the design will be necessary.   The luocescful 

eeammoy predneiBg advanced types of menine tools not only raquixea to 

«aintain this highly specialised tea« engaged i« the design of the 

•achine, but also requires a further specialised teem,   »is second tea« 

4s raaponsible io* the oeetmuoua derelopaent of tooling arrangeants te 

©ktata the «est sffeetivt output ftoe the «chine itaaif.   fheir work is 

iatáaately associate* with that of the design tee«, but «f necessity they 

•*•% war* eve* «ara closely with the custoaer and they ax« usually 

t*t«3«**d »it» tht raapoaaieUl^ fe* designin« the tooling require* ** 

pro*«» the cu.tr^r». p^ttoular mmpmmt*.    The pmämUm -^rr of 

a *mmay in the astal working industry today saldo, gires a specificano« 

Bm fa« aaohine which he wishes to purchase, eut *4U provide ttas 

***•§•««*• tuppliers of the saohlnery with émamisja of ths ei 

•aia» they ata« ta sraAaaa, 

pw# 

•smw     «s«««^Ba 

*%* «aoislag sa «ha aas t off lei eat 

•til «tías*« Ma qaotetioa fat the 

WoliAg aMaa will we required.   fistails4 

will ss 

«it* *** «awacaaibiilV 

of «aehiBlB« the 

«M» te****** with all fat spaalal 

wmmmm 



- 21 - 

will be given together with estinated tool life and changeover tics 

where more than one component Ì3 being produced,    \7hen the machine has 

been completed at the builder's plant the customer v;ill supply a numbsr 

of forcings or other pieces of blank material for proving out the cachine 

capability.    Only when the imchine ha3 been demonstrated to the 

satisfaction of the customer and the production estimates and tool life 

astiaste» have been proved will delivery be effected. 

The Banufacturer of the simpler machines does not, of course, 

require to mintáis these large specialist teams and the ousioner on his 

part »ill expect to buy a Bachine on its own specification rath r than 

OB the basis of a guaranteed production eetiaate.    The work undertaken 

on the Bachine is likely to be of a mich wider range than in the case of 

the specialist Bachine and the operating conditions are likely to be ouch 

less rigidly controlled due to the totally different environnent in which 

the Bachine will operate.    îbe design of the siapler basie type of Bachine 

inevitably renins such atore static as they are not subject to the sacie 

rapid technological progress applying to the more sophistioated ¡mohines 

and this «sans that the taae aodel will remain in production for much 

longer periods of ti».    As development is eosparetively slow only a «mil 

engineering department will be required to mke the essential modifications 

and up-dating of the design fro« the successful original deeign.   This 

•esiga aay sither have been developed locally or obtained under a licencing 

fro« a ooapany in one of the sore industrialised countries, 

•iapler amerai purpose type mohines are nucb easier to mnufaoture 

their aore sophisticated counterparts.    This is due to a nuober of 

i» whiob anet he briefly considered.    The production runs of each 

I »»ob loafer M that greater UM of jig« and fixturee is 

¿mtiiled.    Qoaplioeted «leetronlc or hydraulic systems ara art reeuired 
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.    as sequential control or other in^-rel-Ud function, ar. not ne«..*ry. 

Individual  parts are simpler as there is iB=0 v.Bbd for compact desit„. 

I'arts are   less highly stressed ,o urn le,, cccuraoy is reouired and difficult 

heat treatment orations are elirinated.    Mnally, tut by »o «an* Last, 

the fitters  building the uachi^s beccxe fully fagliar with th. design 

and a« therefore very proficient in completing their partioulax ta.k. 

The Increasing coste in industrialised eounrri.. is l..din« the« 

to concentrât, on the more sophisticated type of asohi». «h«, there' i. 

less price  competition and th. .penses of their r,»«oh and dewlop»,« 

programes,  together «ith the staffs of highl;, qualified people „an » 

adequately covered.   Due to the gr..t variety of *,„. of «ehi», tool, 

they have not lent theaselve. to ass production so that «it» * f„ 

notable exception, high production technique, and li» „«.My „„ „, 

km adopted.    Thi. i. 0r..tlng „ opportunity for oountxl.. .**». „H. 

.est. are relativi, lo, to »11 «chin, tool., not «Of e» «*** h«. 

«rket and m adjacent dev.loping countries,  bui »1» i, th. hi.*ly 

industrialized oountri.. .her. ther. i. . nry larg. »r*.» la ^ «^lw 

«-panie, ««i ..rvio. «orkehop. for .tapu type, of «hi». tool..   Ik. 

««litar and »couracy of thee. »chin.. w.t be bowm of . «, M* 

.tandard, but thi. «, M .«*.„< without undue diffi«!» ft**** 

»«mi principle. «, folle.1 *.„ „„^ it„ttBf „.^^ _ ^ ^ 

•ritori, for effi.i»t ,nUi«jr oontrol an .»pu.« riffm»*,.   tMn 

•Hotaltto. de »et yt M« to b.« be« .i,».«, „a,,»« .* »^ 

«d* therefore b. «»«»All. „^ „ „„ „^ ^ ^^^ ^ ^ 

MM«. ..... th. .14..» pe..lM. pot»tiel ^ . m/m „ M-,WM> 

Xt w« th.» ..»bli„ „ .meUBt îUBt te ^ ^ iÉh|| „^^ 

«•t. «,. i»id *«, •„», „.... ^ ^ -t| ^^w a»****,. 

in.iinm». MM 
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quality control both fer -timmcionol . ccuracy and for retallurcdcal 

quality.    When a coniiptci.i],» gond nuaiity product can be achieved a 

vigorous œarketln« caapelgn »ill t>«   mmi*mry using local abrite in 

oversea« countries.    The selling op rut i on must I* fully supported 

by efficient «ervie* end P, i.r*» j4.--t sullies. 

Muaetioa *nA TlH|¿M f r ^lirfTify 

fi» illativi ahortage of technical annpower in the developing 

oountries which haw little or no B&nufaetttring tradition ia of tan acuta. 

In moat of these 0mntrias»  technics! education and vocational training 

a« organi a« d by tha governami and peraoaa rece iva their education 

locally or abroad at putii« expeaee.   fha natal working induatry ia of tan 

wqr le» ©A tao priority liât of trainai aanpowtr and récrive« oáíf a 

anali part of ita raal naada. 

there eeeae to ba a tendency in tat aetel working induatrie« alao 

te if** nanagerlal paraonncl froa indi§eneiaa ptrtoaa who ara or ia» ta tad 

toward« anxfceting.   Such annegare often faoa a iiffieuU pariod of 

edjuataent aa they t*# to copa with nany of the mutinle raaponaibilitiaa 

la the to Html ail aad aenufacturinK field which they auat a«aua» ia 

addition to aalaa prow»tlon.    Ctoe of the aain diffieultiee encountered ia 

Hi tralaiaf of nan«gerial and technical   eraonnel ate «tudy ia the 

Udatteiallj aávaaoed eountrlee lt that the akilla aad pointa of view 

••IMafil are afta« too aophiatioated far the application ia the aattiaff 

•Weh latina** ooeoleeoant anohinery, ahort supplie« of ante rial, BOB*. 

«•«ríala* I lag ouatoaera «a« technicians of United experience, coupled 

mm «»«killed ehenfloor labour,   ouch cirouaetanoe« are often fru* tra ting 

to the atwlj trained engineer or aciantlat aad along with the Iura of 

Mffctt aalariee aeeouat for the reluctance of aoae trained personnel to 

to their own aountriee »tea their studies abroad ara ooaplete. 
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An alternative method of developing skills is to encourage foreign 

manufacturers of engineering products to eet up plants which are 

especially designed for local requirements and fitted to the capabilities 

of the local labour forcé.    Such arrangent*, can provide the required 

desiens, manufacturing techniques and supervisor-/ manpower which will 

enable production to commence rapidly and to expand steadily.    Foreign 

specialists and foreign designs can then gradually be replaced ae 

indigenous technical supervisory talent develops. 

Contrary to popular belief, automated processes and equipment can 

bring a net gain to developing countries, to both their economic and 

social development.   This gain occurs when the packaged intelligence of 

an automated device could be an inexpensive supplement providing reduction 

of control skills which would otharwise be scarce or unavailable.    If a 

special skill rehired for the production of a given product is in short 

•upply, whilst ordinary labour is abundant, then this skill beco«» the 

limiting factor in the total productive potential of the operation.    Thus 

the use of an automated device or process, which can supply the neaded. 

•kill in a package, provides a very effective means Of using or reducing 

te total cost per unit of te product, since lee. evasive labour can 

aa allocated to a majority of áeb assignments which require leaser akill.. 

Wm automated device can provide these skills which enable th. m*ÜOm 

aüus^r to initiate and contìnue its operation whil. the iafraatr«#tur* 

«Minified aanpcwe* is bei«* built up.   m «««rically contrallad sad** 

^i*m«mmi.e£m¿ktémirimt   îh. ioportot Actor i. that the 

program of iaatruotio« for the machine once written need neTO a* written 

•a*ü.   Anca te control of te »achine lie. in te control tapa m& the 

•iohiae itelf it i. pesaible to make id«nti cal product, reliably «id 

MeufMely. 

MHHlM 
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The library of these tai es or caras can be progressively «/¿anu^d 

as time goes on so that a large range of possibilities ie uvfila*;!«»  to 

the machine operator.    The instruction tepes providing the intalli, M ue> 

for operating the mchinè can be prepared anyvhere in the torli ííHC 

despatched in compact fona for yassin-r into -LU- occhine contivi ry. t^r , 

usually the majority of job skills is unaffected by the introduction of 

automated equipment.    The operator of the specialised function rr.\.«?t only 

be trained to one comparatively restricted skill.    The operator training 

time required for autossa ted equipment is measured in mon ihr not years. 

Ol» other advantage of modern techniquta such as mnaericid control ani 

the tue of electronic computers to prepare instruction tajes it, that the/ 

gire sa inoentire to the university trained engine or to apply sos» of the 

•ophistioated skills that he ha« learaed. 

». 
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OTW3TOAL WOORSSS I» CERTAIN coMfiym 

IK Turkey, whtr« industrial developaent has been proceeding rapidly 

during the past ten years, it will be seen froa th« tabla fi van below, 

ehov.-ing th* value added increment ratei in the main aeotor of the toono^y, 

that the annual growth rate for industry ia alaost treble the grata »ta 

for agriculture and is notably above the rata of the other sectors. 

IBI VAMM-àOm INCRi&EHT RATES II 3® MUÍ SBCTCM 

—  

1 
Million TL                  t 

At 1965 Market Prices     ' 

1962-1967 1967-1972 
1962 WH im Annual 

Growth iati 
(*) 

Annual 
Growth Rata 

A#ri oui ture 22.5 25.9 31.8 " 3.0 4.2 
XMEttatxy M.l 21.6 36*6 8.9 na 
Construction 3.1 4.5 6.5 ?.S 7.6 
Or—mi loa ti on 4.4 6.3 •.9 T.4 7.t 
Bfiualn« •»'»'wawiPwiHBSwBj 2.6 3.S 5.1 7.9 6.1 
Othera 15.5 22.4 29.8 7.6 5.0 
«rosa fioaaatio 62.2 «4.5 lit«? 6.5 7.1 
Iao«as fro« 
SI^MIW^ftA -0,3 0.6 0,f     i 24.6 3.5 

61.9 «§•! 119.4 6.6 7.«      1 

If reference la MèI to 

M&* 148, it will at 

lit kBf factors controlling 

tlootrie power production 

doubled At Uf&   if m 

• temm ***** table, Appsedix M» 

«wiag the pwiü 196g to 1967 the amln agri. 

Ü» order of fy to 3056.   lhen wa look at 

••to •£ industrial progress wa saw that 

7fP» «d sulphuric aoid production 

** ** eaploywant figures given 

mm 



btlow It »rill te noted  t'rmt    i i It* P :ri "uì turul employment b&rely oisanged 

during the j ertoti I96? to 1967 wì* t a ¿rowth of a oar« 2.2$.', induntry 

eaployte«nt incrtHiiáed }%>,  eui.atruotion b¿ an enorcous 47»9>i- nnà the other 

sector» »Ino show HuUittmtiai t<i*C'wth. 

SECTORAL DISTHI;;Ur-Iü\' 0¥ TuS. ¿¡CLOYED POPULATION 

lg63 - 3%7 (in thousands) 

•—"— ' ----••          •    •- 

8ector 

Agriouitur« 

Indu« try 

Construction 

Trade 
Tr«n«port*tion 

Servies« 

Total 
»_^— 

1965 196? 

9,653 9,940 
1,12^ 1.425 

538 472 

455 496 
269 559 
«39 1,066 

12,829 15,738 

Peroenta§e ; 
Growth 

in period 

2.2 

55.8 

47.9 

I9.5 

34.3 ! 

40.4 i 

..___X 9.1 
À 

from til« earlier tabi« it «ill have been noted that the gros« national 

product over this period was increasing at a rat« of 6.6^ per ennura to 

that the real standard of living improved considerably during the period. 

The figure« for Iran, eMoh are given in the Country Appendix Report 

Aft also shows a very rapid increase in the number« employed in industry. 

In basic aetal industrie« the total workers increased fron 1,126 ixt I962 

to 4,644 in I967 - a growth in excess of foia? times.    In the iettai products 

industries the «ótica» inorea«ed from 17,830 in the ferner year to 

351357 in the) latter year.    Xn the mohinery and electrical «pplianoe 

industry seo tor, worker« increased fron 1,707 to 11,925 in the two 

respective years, a spectacular increase of seven time« in the period 

eonoerned.    In the naohinery (non-electrical) and transport equipment 

indu» tri« », the worker« ino reaped from 17,654 in 1962 to 25,647 in I96? 

for aieoellaneous industries freo 2,399 to 9,407.   The industrial 

»tie» index rose substantially during this period for each 
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of these sectors and the  growth continued rapidly during the next tv/o 

years for which figures are available.    Basic metal industries increased 

Zyji in the two years, n»tal products l#f non-electrical machinery 1& and 

transport equipment 141?¿J    Appendix A6 gives the value added in the 

industrial group of Iran and from this table it will be seen that the 

index in 1969, oompared with 1963, stood at» 

,C 

Petroleum 217.9 

Manufacturing 202.0 

Mining 236.0 

Electricity 30% 2 
fotti iadtic of industrial production 21J.0 

fr'" íi; 

tutti •Mfltf - -*"-"- 



- :.j 

ANALYSIS OF MACHIA TOOL JKpUSTBlKS 

Clagsifioation of thj^gwntoea^fjAie Region in aojgrdaaia 
with the development of r-achine   Loci   industries 

For the purpose of this report the developing countries 

oan be classified in three distinct groups according to the 

degree of development of their machine  tocl industrie». 

Kiese categories areî 

(a) Countries with no machine tool manufacture? 

(b) Countries considering setting up machine tool 

manufacture or with limited production; 

(e)   Countries with well-established «achine tool industries. 

Most of the countries coming within the first cate*ory 

have a comparatively small population and their economy 

is principally agricultural with little general industrial 

development.   The needs of these countries for industrial 

equipment can be most economically met by selective procurement 

in world markets. îhere can be ne economie 

¿ustifioation for them netting up an industry capable of mnnuf» cturu.fr 

-sas _i 
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their capital goods requirements.    In the early stages of their 

intkuatrial development, their engineering industry is normally solely 

concerned with servicing and repairing the equipment used by their food 

processing, transport and comaunicatione industries.    As the manufacturing 

industry expands the demand for certain products will increase to the 

lml at which complete or partial manufacture would be justified and the 

need for a wider range of Bachine tools than was formerly required by the 

purely servicing industry will be generated.    Only when the manufacturing 

industry has become quite sizeable would there be any justification in the 

country contemplating manufacture of machine tools themselves. 

I» the second category we have those countries whioh are contemplating 

setting up their own machine tool manufacturing plante.   There can be no 

ht*d and fast rules to be laid down at which stage it is economic to 

undertake machine tool manufacture as this will vary widely depending on 

the special circumstance* of the country concerned.   While the ooujitry has 

• principally agricultural economy the manufacturing industry will 

principally be concerned with food processing of various types.   T/here a 

textile industry develops beyond the cottage industry stage the 

responsibilities end complexity of the servicing industry will increase. 

At demands en the industry servicing the transport equipment will be 

auoh greater where shortage of foreign currency restricts the importation 

•f mm vehicles and supplie. 0f #pftrt j*^.    ^ uom oomttUu whra 

tevere restrictions are imposed,  the scale of the transport servio« 

industry is enormous and undertakes the manufacture of .pare parts and the 

templi te re-building of vehicles whioh elsewhere would have been regarded 

t* totally uneconomic.    The level of wages in such countries is usually 

•»tftJBtily low and It is only for «ils reason that it is possible to 

tolerate the vast human effort that is needed in this resuscitati«* of 

of vehicles whioh are almost dereliot. 
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As industrial progress continues nanufacture of water pumps, 

refrigerators, air conditioners, electric u-otors and agricultural 

machinery are likely to be vroçressiv^ly adopted.    Only when these 

have reached a high leveì of intensity would there be any justification 

for manufacturing a limited range of lochine tools.    At this stage it 

ie most important to realise that the types, sizes oiid variety of machine 

tools required in modern industry are vast and the demand for any one type 

may be extremely limited.    Furthermore it would not be in the national 

interest to unreasonably restrict the importation of machine tools from 

abroad as the efficiency of the whole uanufaoturing industry would be 

reduced if they are not permitted to obtain machine tools which fully 

meet their specific requirements. 

The decision to set up machine tool manufacture can only be taken 

after a most rigorousi examination of the statistics covering machine tool 

imports and usage.   Except in countries where extremely detailed import 

statistics are maintained a totally erroneous deduction may be made from 

a study of the statistics unless the study is conducted by people 

experienced with machine tool requirements.    As an example, the statistics 

may show that one hundred lathes were imported during a given year, but a 

detailed examination of this figure could well have shown that no more than 

four or five machines of one 1ype have been imported in this total figure 

for lathes, which may have covered simple engine lathes for turning scali 

instrument shafts to large machines for turning parts such as railway 

axles.   It may also cover capstan and turret lathes in three or four 

different sizes, automatic copying lathes, automatic lathes for chuck 

work and automatic lathes for bar work as well as others for more 

specialised subjects,   then it oan be seen, as a result of a careful 

survey, that there is adequate demand for certain models or types of 
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,     saohin*  teals  to oak« % viable tamifseWuig •'•1.*ration, « crucial decision 

BUfit be made a« to the  types and uo,i%le wt ich tl.culd  be initially 

•anuft.ctured. 

Considerable tiatf «r; em! i tv: re aria  taring of national rttcvuro«« 

can usually be achieved by buying the designa fro» A well-eatabliahsd 

eonpany producing machines of the typ« and aodel oonoemec.    The choies 

©f the right aodel for the particular looal conditions is of parasteust 

importance to the sucosas of the project and the tea* entrusted «itti the 

raaponsibility for deciding on the model mist have via« experience of 

«achine tool requireasnts or errors say be made which will do 

irrepairable damage.    Countries which are on the threshold of entering 

iato machine tool production suat not overlook the continuing need to 

gain effective utilisation end operation of their easting machine tool« 

^   inatalled throughout their manufacturing industry.    It»»* are an 

I"!*****«* national asset and the proper utilisation and eeintainanoe 

j of the8e machinée »ill eonaerve valuable foreign exchange.   Properly 

j planned aaintainanoe aohemee will do much to reduo« unnecessary breek- 

j down« which may result in the menine being out of commission for long 

periods whilst spare parks are manufactured or obtained from the original 

•équipaient supplirà abroad,     fhe training of operators to adequate 

standards of proficiency will also assist in achieving a satisfactory 

i*v«l of output from the machine, both as regards quality and quanti^ 

and reduce the propensity towards breakdown of the machias which would 

«••nit from careless handling or misuse. 

Machine Re-build^ 

Eventually any machine, however well maintained, will develop 

inaccuracies due towar in vital parts.    The tins before a Bachine reeche« 

this condition will vary considerably as a result of th« intensity of the 
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of  th* UP# a.%d   the  typ«   -if  c;v;-- ".   ii    <r*\>"i>»4.     îu r,»*.t  lnUviPtMi».     »J 

omantries « •v ohlne at this aw:v • r  •*» ltf>  cycle  is Ut.}f*n aut  •'' 

;roducti*w and   1»  t,w»Tuattlj   rr--  ,¿1*,  »-ith»-r    -ithin r  sjao^rli** 

dtp*rtawi;t uf tha coevany 01  I,,   »r    ..t <>.•;-<>  :   •m*Jtv *i<*ciHÍiaiiie; ir 

tri» clung uf »ork.    • h'^r# r»-i'-HM-- rjic; 1 ^ * i«-- have not *-lre&d¿   -*ir, 

eatabliehed in the dav«iojitt^ ce jr.rin full  ccr.aiäeratiun nhoula to 

given to establishing tuoh facilititi, wither a« a separat« unit or «a 

part of a «achín» tool eenufao taring coaple*. 

UM third catagory oovara ootuurl«« «her* a n*ceiue tool indue try 

haa already baan establiehaa.    in tin*« countriaa tha general lavai of 

«aftuffc-cturing industry «ill have reacted the iV|i «bara motu ne tools 

of «may différant ty^a vili be importad íM ooajaretivaly larga volte». 

Manufactura of amohina tool« it liltoly to hav* started initial!/ wttà 

•tapi« aeohinee auch »a bench and pillar drill«?, angine lathe« is on* 

est two of tha popular al««« arid in shaping aaohlr.ee.   ia exp«j?i«aae ha« 

baan gained from the «an ofaetura of the a« typos of aachinee tM aa 

competence inoreaaea, manufacture ia likely to widen into «ore complex 

aaohinee auoh aa Billing aaohinaa v :and pr««e«« und a fai le V of «neat 

and plat« forain* aachinee ana then into grinding at chinea and 

apeoialiaed type« of amohina a for particular requireamnte. 

Developing oountriea, «hloh have already e a tabi i shed their 

tool industry, «ill have found it necetaary to enaure that a supply of 

high grade gray iron easting« are either manufactured looally to meet 

the «peoifio requirements of their «achine tool industry, or can be 

obtained from neighbouring oountriea there the necessary facilities ate 

available and through the proximity, & close interchange of tootinioal 

requirements can be maintained.   Sue to the complexity of machina tool 

i tinga, it ha« never been found practical to have castings suppliers 
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tt long dittanoot fro« tht atnufacturin«, ¿lw I.    Tht re »HI »Ito fee ft 

Mté fot noti-f«ITOU» cuttings,  t«i  thoM oon uoutlly be wt froa loc*l 

fleilitiee.    It it \aillMtly th.it tt» *r» ti-friction leering vtqulfeaeitte 

Oft* U Mt loeeliy *t tvtn where A tmll leering iaouetry h*a already 

etetì •tteblithed, «tauf aeture only of cotMtrciel quality leeriuft it 

likely to It undertaken, vhereae tie eenhlne indu.tr;   require 

of mwh liftwr oréetelo« ut* quality. 
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Mnhtnc   i« ubataci  in  u»*  li  •• «    ••       ,   ovin«,  ttohnulo^sy.    ¿v«nt\j..H."  it 

•oulü bi* d* si rabia ti» t  future a. .. 1  nu ,-»-',ulti  h® ar-vtlopad within t,!.e 

cûuii,t,.    Jié If iach *m un<i«.-r-.«Aiiitt  »^  <<••  ba Buoo«B8full„   pursued  it will 

b# i - ^.miary f^r   n f»i-pliea ra^ni!-**1 «UHI   íMV#>¡opaant  facility to "m 

«aUbllfchad.     TV-ra c%n  V«* nr> h,,, :    .nd   *"•••;;   in. L»a  as   to vhet^ar  I..0 

íaolllty  should te ioeatad at t, t  fact« ij   ouilninf the Machin« toc Is or 

on a oantfal basin run aith«r by ¿r,r. tr> or by tha «uvarnwant.    It ia 

howartr **eantii 1 that th» olnaaft liai «on tot ealntaiaad bat* »er.  the  . 

affliad ra«aarch asé éavalopaant unit and tfca Sûaufacturiné; «»U-bli whiten ta. 

Safer« aira* tha jaralimmry ataga« of Aaaipi can te undertakan for 

a aa* nao h in« an intanaira wirtoi tmimmmk prefitta» ahould te oortplttad. 

A* ìaportanoa of anrkat ra«a*x*ch cannot ba avar-aafhctaiaai aa aa 

incorraci daciaion at thin »tag» cou^a raault in «íB-di raotin« tha 

•spanditwra^teta *t tha ap,lied raaaareh ami dB^aiop.-nant »Kit aa wall aa 

during ttoa «uoh asm ooatly or* r# ti or. of put tin-  a no» »odal of machina 

int© production inrolvin* a total ovcla tina of aeaa thraa to fiva yaar«. 

Bifora a aa* product 1B actut liy in production «m intaniiv« 

l tiaf «M«ptti#i «ill te r*quir*d if auf fi étant deaand ia to te 

iteé to pat-avant aa iabalanea tetwaaa production and ordari onoa tha 

initial aaxkat t*«mij*i»ata h«T« baan aat.    It mat te 

tnat aaxtatinf la naitter sarti« t raaaaroh, whioh ahould oava 

tea* undartaàtn at a auoh aarliar p«rzod of tha oycla, nor ia it .aallin«, 

although th* lattei !• «M importait aiaaaat ia tha total aarkttin« 

A» m oountry «ta hopa te te aalf-auffioiant in ail thair «achina tool 

ra^uiraioarta,  thara «ili te aoaaiiaraala tenafit if a^raaaant» eau te 

«ita ©that aaohiaa tool aaniaTaaturinft cour tria a of tha «anufaotura 
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of & compatible range of maohmes which do not compete.    Thus the total 

market for the machine e being manufactured by each country will be 

greatly increased« 

Huaarioal Control 

In the industrialised countries the machine tool industry can be 

one of the greatest users of numerically controlled machines in their 

own manufacturing programmes.   This same pattern should emerge in the 

developing countries as the very reasons why the machine tool manufacturers 

in the industrialised countries have found this desirable exists even 

•eve etrongly ia the developing countries where manufacturing volume will 

be relatively small.   The problsms of training the programmers end 

speoialiet service engineers must not beooms an insuperable barrier to 

the installation «ad use of these machines which themselves osa resolve 

so many other problems. ~ .••••:, 

SHMtnac__=juía«aBa&IBBBfSt 

If we loos: at the figures for current and expsoted future demand 

tv* amohine tools given in the Country Study Beports, we see that Iraq, 

sequired 420 amohines ia 1970 end estimate that this annual demand will 

saw» risen to 6$0 fcy 1980.   In the case of Syria, the figures for 1970 

•re ltf50 and thie is expeoted to acre than double by I960 with a figure 

et 4.150. 

•   «ale we have a figure for Iran ia I970 of 2,232 amohines, we 

«fortwnately haw« not been given an estimated figure for If80«   Although 

the patterà of demand for the period 1965 to 1969 was remarkably constant, 

W4Ä ia fact a alight reduction in demand in 1969 compared with the 

previous years, it would be reasonable to assume, in view of the number 

©f important engineering companies which are currently being established 
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in that country, that the demand will lui ve increKced by 1980 to at U*f.nt 

fifty per cent more than the 1970 figure.    It would therefor« i.ppe«r 

that demand will be in the  region of 5,COO to 3,500 machinéis }.«r u-nnus. 

The figure for grinding machines in relation to other tyre» of 

machine tools seems to be rather M¿li, especially in the case of the 

Syrian Arab Republic.    In all probability this is due to pedestal 

grinders being counted as machine tools, which is not strictly true as 

they do not incorporate the generating principle which it normally 

regarded as a fundasen tal feature of a machine tool.    Horever th*y art) 

important units of workshop equipment and it is useful to know that th« 

demand for these is likely to be ri sin,   appreciably over the current 

deoaAe. 

The number of milling uachines required by Iranian indue try each 

year runs at a remarkably low figure, but this presumably will iaerwM* 

substantially once their own machine tool producing factory eos*e into 

production and the sales staff of the company educate the otter 

industri«! companies in Iran in the advantages of this type of aachlrve 

oompared with the simpler manufacturing techniques. 

Prom the Country Study Reports it seems to be olear that everyone 

anticipates a growing demand for machins tools and baaed on other «orld 

statistics there can be little doubt that oachiu? tool« will be requiied 

in ever increasing quantities in every oountry, regardless of whether 

their economy is principally agricultural or industrial.    These machines 

nay be required principally for servios and meintainanoe requirements in 

the less industrialised countries but are likely to be progressively 

more frequently required for production as the industrial development 

of the countries takes place.   Many, if not most of the developing 

oountries, rely primarily on an agricultural economy and in the past 
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I      to* 

thin ha« b««n prirwlpal 1> i-rvta b.   «maul po*«r «ith aitupl« aaohinory 

of th# typa which hna W«!. u##d *ith aiacr d#v«l0p«»nt ov«r aany 

eanturi««.    Thi«, howavar,  i? no« ohan< in« rapidly In «oat couiitrla* with 

tht UM of • odwrrt tractor« whaoV are usually »mil» eoapaet, r«limbi• 

pm*T units of rtarkôbî« cffici«nc.v &ni wtiUy inertia»« tha    roductivit^ 

of th« far» work«.    Coupl*d with tht advent of tht tree tor, w* hav« « 

vid« rang» of oth»r «irrioulturel aaehir,- ry, which toftta*? with tha 

iaprovad atrain» of agrieul turai plar.ts» hat brauet atout a phan»—nal 

I*«*««* la th* output aar «quart kilowtr» to«»thar with an aqually 

outatandin« reduction ia ti* nuab*r of p topi« »àio* asad to to «aployad 

a» Ite land,    ft» aiaa of tha fan. unit ia alao inor«*ai&f rapiwly 

te «itti «f fioi«nt u«itoU ami* of th« aodani »ohiatry and ia MM 

ooaatri«» a)ollaotiva far« «9019a hav* toan fontwd with wary lax«* *j 

of land alleine "tíaa uUliaation of «*oh t.i»e* of fas» aaahlaax] 

to to oetoiaad.    ft»*« d*v*lopa«ntB hav« of OOUXM brought la th«ix 

* oonaid«rabl« drift a«ay froa th* land toward* «to 

altomatiw» «»ployant oan to found for all of tita« 

k probi«« which ia but ia «aaaalally 

aotioaabl« «ten tola t*k«t piao* ia out of to* dawalopia« 

tto uad«r-util itati oa of j,i* ,t, Ai« t.*y b* du» to Uok of 

•aatatot* or to f*ilur«a la ooapany eamaiial or to da laya te 

•aaantial aparo«, fiata* aatia** if« fairly otoioyo and to« 

•«»ally to «ff«et«d «ita r*a*<**bU MM tostata to* roluUoa* 

ma »«aily r«*e#páati, fa*» 

lUliaation aM*r art act «o «**ily 

1.     fei 

OB Of did not oontiou« 

» *p* «f 

•t to* antiolpatod «ato. 

Ü5S 
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2. Reduction in deaaud due  to a elian ,ing pattern of trade. 

3. Installation of a IhT^v eti^ineerin^ complex which i§ 

bayond the current maneg©rial Sicilia and existing 

organizational ability. 

?ha solution to tha problaar. facing comnnnies involved in the firat two 

ootagoriei ar« unliktly to ba obvidu»    a the diffioultiat nay hav* 

«•ultad fro» a eoajplteatad ehfein   f «v«nts raaulting from govami»nt 

aotiona or »orami aarkat forcea or a coabinatio» of both.    Before a 

reaedy mm ba fovwd * ¿staile* study of the ; robla« should ba mida so 

that tha oaueea oan ba iaolntad and an under* tandiag of than developed. 

A da tai lad s*rket reaearoh study eicht shea that an al tama ti va product 

oould ba aaaily davalopad ahioh would fully utiliaa tha axiatin« 

M aod tha »Nveit of tha plant.    11 tan» ti ve ly, additional 

aight ba found outaida national bordara.    Tha company aay ala« 

fiad it naoaaaary to look to tha ir gmfaaant to giva than raaaonabla 

t#ainst imperta at unraali«Uc prists or % essiatanoe in tna 

of las conoeaaions.    A» the operation ef thaaa plants oraata 

I, tha govenawnt haa a duact lntereat in enauriag «•% 

to ba a riatta mmmUm* 

sffteuvs 

rat mm 

not 

with a larga 

of self-eoalatas* aeeUw>na eithin At factory, 

apaelfls product rang« alti  to tai samgfmt 

oyeratic» of «as action.   Uta* «f tha ooa|>Uoate4 

liai ta «at vat? largo aaala opa rati on 

eliaUiata« la aa .ngir*.ring «fatati*» of toa» tao to fiv« 



- 40 - 

hundred pooplt oo that tht ttnior nanagoiwat link to tao a« total 

•anufaoturin« operation it nuoh cloitr and tht of fasta of doitiona 

art th»r»fort mor« r«dlly ••*&. oeaplotoly undarttood and efcaafaa of 

policy to ant ohan«in« eimaataitoas can b« rapidly ixtplaatttad. 

la oa»*.*ia of tht oldar iaduatriali«ad 

•lilt up into 

'!        H 
of tapara* 

»idaly vac/in* 

• fatten» ia aar of 

foaaiatlit? of foUavia« 

•ot ua aad havt not 

•f iftvtee mm m ata 

«      » 
fi lay ta 

•Mìa 

la ta 

lata uMfttl 

MKS 
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of «neouraginfi  them to »mi^rrti»  fren t^-tir IMMì of 1   i*th i¡.' •. ; .  U "./ 

to «pj»tal to tuny governi*-1< t., 

In the foret place th» industries p:t>vioin(* th« nccfciij * i. i» «-f 

lift must b» expanded to r.»»t tht growing dtrand ; ."no rated U   t* 

ii-i'tpr po;>ula.ti< rt  t^eCf-ther \<ith an ira. ,-ovin,   ft »;,.'»•• rü  >"-i l;";r. . 

Increasing fmployswnt »hotild b« cre«t«d in th» food procattin;: Indu»try 

and i«, tiw indu«try producing th» •acein*»ry for food processing.    Th» 

ciotto and clothing iadut triti» art *l*o Uktly to find it n»c..>si\*ry  to 

txpané togtthtr »ith tht ltathar feed« induttry for tnotjt und other 

«••ring apparai«   H* piatti«* induttry it »lie plying an incitai.ing 

part in clothing and oiotfcia£ accessories» ttpaeiaiy »• »«,  of th« 

plattio» art gxadttalljr turyUatiiig Ite alear «atabliahed natural 

Ine e.i»»ú mtvbara of houting unito at «all a» a ttaadily í:.provi.>y 

of houain« «ill to« r#quir»d «o that ti» building »tonal 

indu»try. M «all as tht cofiitruotion induttry itatift will haw to 

ocn.idtmbiy to etat tilt daiaafta in that ttctor.    ft*» quantity, 

ana quality of fumi tur« iaat «ill to« rtquirtd «ill aise continu» 

to riit appr«oi«bly, toother with nil th» other itaat of household 

A*ta*tkiafa9 tei tafean aqulpHMt tad te forth« 

i« * »»cond aajor »»otor «hioh «all alto incrtast in 14M 

«it«, but tararti ytar» bthind, tot batto ntot»»iti*s.    Tal» it tht 

aaotion of induttry »hich provid»» tht lunar and oth»r good» which 

«•Ay rtqui«d by a population »heat incoa» tlrtady excatds that which 

ia ntottaary for tht purehating of tht ntotttititt of lift.   On» of tht 

tltatatt of ttit dtaftnd coati fro« oontuotr durablti auoh aa 

•achina», radios,  television, bicyclt», motor oyóles and 

automobilst.   Bvaatually, but only «han a rtlativtly high standard of 

living hat bttn rtaohtd, such a» hat no« bttn »ohi»v»d in tht aost highly 
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dartloped industrial med nation« It tt* "Do-it-youraelf" industry 

important.    In • etwaitry life« teerloa,  thin has no« dare loped into a 

rmat Industry with «i *rmrm<ni» mnga of produeta appallili to al»out 

•tory we tor of tha j apuUtion - aan, «otan and children of all a «va. 

Ttm J«i aircraft te« eha»*«* the tourist indu• try durin¿ tna 

»Ml ft« ?***• out of nil recamo« fro« to* earlier pattern, 

enl/ rieh people could afford to trar«l  òayoad UM bouodariee of 

earn oour.iry.   fwamy» «lliièat of peo, U te »wroat toawl gr~\ 

for both euamer and «inter «atationt.    TI» Laditernu»e*n Win« 

•it, the nor'har» Bur o paw 

coat of latent te »pate, tote* lo«e>r tfca* te 

itriaa, «Matea Maw to *rv«lo» Ur«§ toariet 

te iati   popular ooatal fagiana,   fit oe«t of te» air Eu» m a 

(currently £10.00 London-lfcjoroa rttux») te offaet ay tht 1 

applicable te âaate n «parti «itti 

flit tovriat riaittefi a fatate* attorta? te addi tioa to 

it toxoufh the buildiAf of hottlt «ad ttoffteff m* Uto 

Un fro« the country ri ti ted.   Thie oan croate a aubtUattel 

Ufana fox tha traditional produoto of tot aowvtry, 

ttteulatinff tì» oldar aatobllahtd tedustrl*a «Mat frtquaatly ox 

•tot ara tha oornaratonaa »hioh vili anabla toa «hola 

of a oountry to darai op te this amana**   Iapxortd «duoation it a 

naotaeity at «11 lavóla «hathar it to to half tha traotor drirtr to ft 

totter taaaarataadtef of how to look after hit aaohine, to help tht 

faotory worker to oteoaa a better oraf tea*» or to enabla yom§ am    to 

ooepatont teohniciane to atet tht t«tr inoratala* Itimi tme 
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thtir ttrviett in a world which is becoming technically more oonplex 

with «vwry day that pápeos. 

fiohniciftl Trinan« 

f© otti ito ¿rowing d#wurid for sort hi^üy tr&ii^rt people f both 

in tlw ttoor«ti«hl und pmetioul tphtn, at ermry l«v#l of imi: «try 

wur tmiaiat tohoolt art to lag ut wp io th* dtvt loping count rie». 

At fwtiMt üMwtfitl prig*»»« of tto oouitrjr átptndt frtfttly on th.„»t» 

wnlM« «Hi 1% it fettofen of m»**to importe*«« ttot ttoy thculd to 

of UM htiftott »d*r.    ft» iAétMtrtellM« ©«antritt oould nndtr «rtat 

•MM w pwnaing tntMm pre#h*MMt» pJUuM fí*r wiiéw« to 

Hit *ofco©l» MM b* ftvMitaf itoff U »BMMBBt tto traimi* until 

li 

tto * r W* le 

à lM<* trulla 

I« MNMtl««, 

*fto# rwotirlr.« 

to MM et «to 

«Melt it ec«*ttott lotta«* m «iti «ultom*, 

•« « m to nêghi^ !«*««•»••• t« tto imliifiànf 

« 

to**"* of thro« to ft*» »•%*•• to*ia§ gmO* tapfwwi M» »Mil. 

turln« Ito ptriod to U«»l «toute» U tot 4» »lì pgétolàlito 

tont «a fcpi*wo*«Uw ptot of Ut »M*« «MR ho«w» tittor ftr w If 

for iawtttotnt to to MM« to MB »to* to »ten h*M.   M« 

Mtâll «toa to «M« wtwn» ho« will to of owtitorwblt toatftt 

, M M« only tul to to «p»Wt of MütttoÉi 

If to« ttouutf amaplt to »ill U»r<** «M finito «f 

If *&*•* workiné «liti hi». 
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The industrial developaent of a country proofed» most çuiokly 

where a number of cedi un eized companies are established rather Uian 

a turn very large industrial conplexes.    The problems of commencing 

nsnuf&cture on a snaller acal* are uuoh less and practical difficulties 

can be »uoh more easily and swiftly resolved and the market for 

particular producta effectively testad ©afora undue cornai toan t to a 

particular produot is tstablishtd.    Qmm suooesa has Uen aohieved, both 

in production and «arketiiif, rapid expansion can take plaoe.    It is a 

smtter for gov*rnrw»Mt policy whether technical agraaumta or joint 

operation» with »ßtablithed an« »ueo»»»ful ooopania» in other 

b» undertaken.   Such »a,i»»a»nt* at» great: 

to *»t a new tatabli»ha»nt late production, 

off»» l Un« th« iMi^Mittts to th» uuteid» coapany abtaust urn in le re» t 

»Meé «ill be |*id m Ite ospitai imraatawnt fe* a «uoh Ions»? paria« 

without such aa»i»tance.   Co-op» ratio» •»«•a*» nei#hbouiUm dev»loping 

•ut mm politioai dimettiti»» but thi» oould off»r 

m» beaefita in the for» of iftwaaees 

Bmeirat proâweU« wmtmàm* »4t«tt*tt tbrpufhput, ttatt it 

lly %rm efcether it it prtiiiatnf »MMM toile, tatoBotlls*, 

fiaU 

» ««I «aly t 

f «•* »ill further 

lepri It 

raatriet ila prod««Uta It 

il It wuilaiii« «Of »»ruin 
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typas of lathe.     To dû   ti.ia effectively  an  adeguate market   cur.'    ta** 

obtained.    In any   einöle aeveloj.iíiíT country,  a un'Ut u; likviy   li- 

be inadequate for  really efficient product ion of e/jeh t¿-pe   of   : j .»fi.-ui. 

Go-operation with  neighbouring countries  could  iwrefure offer  ver;»' 

real advantages»     Tecimictd MuiBtonce  coula cover ^ ánt un«-   "f"  certim 

common facilities  for B&Uerc such as  researah and uetiu    and   puru-iblv 

certain »chining operaticai carried out  on ler&T? eotaplex inchinai, 

»her« »aoh country could only »»ploy auch equipotnt for « limited nuaber 

©f hours per week,  would greatly iaprev« •fiielenoj,   Co-opere, ti a» in 

the aanufaoture  c-r  fecinlised parto coultí   aleo .til be u  fi*»l-i   frr 

fistful explora tic*.    Ti* itiduttrialiced ©owntriti eotud render *i««t 

aeeiatanee to ti«» developing nation» by »nterin« into technical   e^reeaent« 

le feerie* aeattfeeturiitf and »rtetiu* wk»oe-hor\   Cc*)*niee  »n-ealallainft 

in particular product mpi, tw which  there t» t deaMi in  the 

devele loa country could ettahliih plant» la thcte coon trie«   on « ¿cint 

been.    3uoh en *rrwt*,at he*  the *e*aAtap that  th*   parent 

•til tema •>ae#MMnt «itti s piü'teA record of uteeeee   te  man II» 

in order t® ttt • ratant m their  inveatsant «i r*y idly M 

»œei&l».   «ata elee e-eUaf ttt atete of the devaloplAf. country by 

inauri.* thai their r»uo»l reaourcee ere fruitful!* «cloyed et th» 

aerile»t fMielel« éete.    UM d#*elo^ir»< ooMBtrie» tee» • fr»» t need fat 

erj^rienced aettfMeawnt eae teehnolôfi.ta.     ft» laut »f weh pecóle ften 

the industriell», e efütttsta» tt often ene of the a»t tffeetive «ey» of 

treir.nf the loc*l »t«ff in that» »Mlle »hieb tie; ai* he*»  lee.ru t 

theeeetioelljr het only threue* praettael ef*plle*U« a» th*y  beeoat 

aroftetent.   Ma i**u#trteii»ed emattriaa oa* twVmt atlp ey   ievitla« 

to their mmmêwf tt attend treintf* tawttf il mieeareiüe» 

laaUtuUtm«,  for araoUeel  tre iti la* in their fact- ri.» met 

alee te tiUtea« .»ivibi tiu*. ci § teehJito«!  ne tu*» MMé aa ttoe   »1*^1? 

aeexualieed a»eh ine to ,1 .»«humona held  le la*«ft »fery te« y»«r». 
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TT*- ««tont of H# lnduBtrUli*»»tinr, of • aonntry in indi cut* ri tey It« 

<M«t.»ur;<t \m *->*' «»n#rin*»ri?v,  f-rmiuetti «nd  th* uiuii>rw»ntiwx»<l   t*;M**  f.-r  import r» 

mio   il*-- r  untri«* t»f  U**  r« fitti *» tit*r«for» ••rteiAÎl/  itit.cr»*>Unf. 

Ur.V.AOfin) SOWIlLäl o/ ..a'Tiii : !rt2tO*4JHfc   .lie. "XDDLb --AJT 
rai !ia, n-yi wtf 

».ilIiCB» U >îlftrr f.f.b. 

I 
s 
! 

'-. r í 

spaili 

Twrtwy 

tf*Ç 

Ur«»l 

», uti»«t i X 

Snudi 
àrabi* 

->t*l 

772.1 

1044.3 

40Ô.§ 

191.6 

414.« 

¿0.4 

iw.t 

llé.Û 

140,1 

lt,Stt 

îc.- 
100. 

if«.© 

7*.«> 

f.l 

ui.% 
i#,4 

4t.« 

rr.é 

êi.t 

ti.t 

17.4 

M 

U.lîS 

1-" .5 

s. 5 
50.1 

lfl.1 

iS.i 

1S4.I 

é4.f 

141.6 

»•* 

5T.0 

*»,»4S 

P. 5 

1/.5 
0.1 

1*0 

if.t 

0.1 
0.6 

1.1 

f.l 

0.7 

0.1 

1 

2,66« 

a.* 

©.* 

?l.ç 

10.4 

0.1 

1.« 

1-.5 

l.î 

1.0 

1.* 

t).4 

§.4 

t»l|| 

l.È 

3>.l 

74.5 

14.4 

î.î 

7.f 

tY.t 

H.O 
%ê 

1^.5 

4.4 

14.1 

11 

4.«t 

5.1 

51.6 

19.0 

0.1 

••I 

IS.I 
l.b 

0.1 

5.4 

5.3 

4.i 

3.C 

• 

* 

t»é§9 

r. 
.'.;t.¿ 

f?2.€ 

300.9 

f.« 

114.? 

IfO.t 

H.r 

74. c 

*»s.f. 

41.6 

it.or? 

wu» uui ii *tu %• mm ttist 

il «r» *uit* U»it«4.   fto tttftl vet«» of 

t* Ml iMt«HfieMil m il M»t %• ikspi U»* 

of i*4ivU4i»a ttmtriM tapai« thit 

•fit»* « • nUW**l m m4til*Ut»l %Mtt 

pro4u«i« Mí ••î*ei*iljr im 

loóle tuto 

• * 

Will   tlMil^  *nv~-«, 

In rwipmt of font ral 



*m mlmeiï^  of mchiiie   tool«  r#v ttu?«íir ai  firnt   rif;ht  to piv-nt 

|Tr#»t dlffieultirü  for  ti,- -Wvitìo.lr*; eountri*« o*in:- the div.riHty o*  t;:-^ 

Mnó rvrfcmHTCP c!,-.w(-,rt.-.ic..     in f«.ot,   ih* .^cKine tool r. -.arte in .:1J   »V, 

jMwtrUUy *•<*•!<>:<•* country  te rcrferr. a ,:ivtn tm-k  W  to U   ,f 

br*»<tly iltiUr é^ign in grò« ter r*«l»ote «nd thi. ft.oilit.nfo con.-««««• 

fetel-outtte« tool» wry »"•** i« »ooordwio» »ithi 

{^  n.«*  «•••-T  -r   -*tlr* t-ir!ì  <1riU.  rtft*«-»  tap,  eutUr, nilUr.c 

Otttte*,   uhi vir.   cutter,   -?P.r.dinß *«* poHahini; rheol«. 

(I») «» «Botti»*» •»«*«*• turate* «lUiaCt drillte*, ¿»«-tooth 

euftimì, grindin«, «a&iofeiiif • 

(•) fto ff** <* «***» **«**. «*• fm^* * rt,iiS,>IMl BttrftC*8- 

(é) neun»!»®* Ummimm, fro. tenoH-iff« «M»*«« te tt» oapaol. 

of »«fetetef porte OOOBI» •* *•**•* *«**»•* ••igain« taiodrid« of 

#f INMMI. f*** «^te« tetìlo f** ranghi«* •«* *» thMe 

(•) 

(f) taf« of work. »i wool, 

(gl MMter of MU *-o« rftj»11oB»ojteljrt    •*•«*• «* ftótlfte-apmite» 

«ütiplt-cerria«», »ultipl«-i©«l «»©lite*«. 

ri   tfefte m «olttfte 
CfcJ Mfer «f l«tt 

positi« «moMa»«. 
tftot um 

M topo* *t w«««^»ttÄ ••* mÈêmmUm* 

emummmif mmÈmê fe m i»»^ * *»"* «.tornite «oohteoo. 

Ci) torteti» oooit» tmtmmt oortfeftl, horteootel» èwm «rpo, opon 

má é*lt* I«*. mo^»d«i t«*, o»it.tarp omohteoo. 



-48 - 

(k) other features of operations  stationary or portable machines. 

General-purpose machine tools suitable for various operations are widely 

used in jobbing work,  small-scale and batch production.   leonine  tools of 

this kind are comparatively cheap, have a ride range of speeds and feeds, 

are simple to set-up and maintain but their produotion laoilitiea can be 

properly used only by highly-skilled workers.    The operator taust b^ able to, 

without the aid of fixtures,      mount, align and fix the parts to be 

machined, set up the  cutting tools, perform some operations mar.ua.ily and 

make all necessary meaeumaentB.   The volume and quality of output depends, 

to a great extent,  on the operators skill. 

Centre lathes, knee-type milling machines, shapers, vertical drilling 

and conventional cylindicai grinding Bachine« are examples of general-purpose 

•achine tool«. 

Specialised machine tool» are designed for nanhining workplaces of one 

type but different sises.   They allow quick and precise mounting of workpieoes 

sind simultaneous machining by several cutting tools) they give a high rate 

of output but are «000001011 only when large batches of workpieoes have to 

be aanufactured. 

A Bachine tool of the oorrtet else can be ohostn on the basis of th« 

criteria Hated belo«« 

tfetWal Iff WsffMgl 9f I Mtfraftt fgffa« 

IJao^iJMtoo^ 

•ertioal sad radial drilling 

Boritontsl boring suaohlnes ' 

Cylindrical grind in«; oachines 

I» tesasi grinders 

dwlng over the lathe bedf 
die tance between centres. 

ewsssswewsp^wwwssw^e    ^wws* •• e> • ••••   ^He>e**^wv w^s din      ••> ^iwflisv 

Bsdiu» oarbon steel. 

Borine «finals disaster and table «lie« 

Hs»lmuin disaster and length of 
workpieoe machined 

Ksriwaui diaaeter of hole ground 
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Kachine  tool 

Jurface grinders 

Gear bobbing,   gear shaping, 

year shaving,   pear finding, 

and gear-tooth chamfering 
machines. 

Knee-type horizontal and 
vertical milling machines, 
copying milling machines. 

Single-and double-upright 
planers. 

SViping machines, slotting 
machines. 

Thread-cutting aaohintf 

Dimension?! criterio 

Rectangular table   width find icn, th 
or rotary table diurno UT. 

líaxiaum diaii.t'ter Ana nodule of 
fjorkpiece. 

Width and length of tab!« workiiif. 
•tir f«ct. 

IJaxinua workpiec©  width and tabi« 
working surface length, 

L&xiraum ran stroke and shaping width. 

Si M range of thread» to be out. 

The type» and siws of aachin« tools in a aanttf»etuxers ranf», usually 

follow   an arithmetical or g@o»etrieal profresaion in r«gardc to the win 

technical parameters.   A oloeely «P«o«d progression i« mmé for the ooancn 

types and size« of machine tool«  in order te ptoHé» a «achine which mill 

precisely meet the exact requirement« of individual ueert. 

fhe Influence of achine Too? Vrnm^m on Retention rf am**** «4 ttff.i 

The life of a aachina tool and the »intanane« of ite ©rifinal aoewr*ey» 

depend« to a eraat extent on it« design.   Short t«** t«at« three M light m 

thee« important «attere, thay imv to be e«l«at«â inditeti? by eemiéerln« 

the parta of the «achine whoa« perforoaneè it oriti©«! to aecweey and 

durability,    fhe guideway« «né «pindl« bearing« «*» «*ei«l*t fot «iintainirt#* 

the accuracy of «cat laohina«.    Spindle bearinge **• g*ne»ll? of the 

anti-friction type (tall or roller) and theae mmt tee properly lubricated 

with the right lubricante if ««ti«f«otor/ Ufa 1« to be obtained and prewnt 

premature failure of the bearing«.    Comet adjuatsent of thi ipindie 

bearings i« important •• mr tightening of the« will Ued to werNtatimt 

while exoeeaive clearance «HI cam«« «eohine onatt«r «nier »orkin« conditi«».. 
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Th*    i«-T*ííí,*f» mut   :v   of   *   », »]f    t.Y-r  MM»   rf »,d.^U4it*>   rrr»;nrt1-r,   to  ¡-t#t 

thi»    md:,ftï   Aj'-rt  »*iAÎ   lív.-j-»-;»       »,<?*••   wilì   ?*   ii*'<v *v*     on   < , 1U        '>•«••   *i|irt 

;•!»'>   l*r   '*f uJ' q,ri4i»   -,Tf>c.,t       - t   oi1/   tw ;,#iit   the  nccurno;   wu!r*t*!.is 

b'it  nino   to cnsor*  »  lor»f-   t-e.-inti of rorVin*r  Ufi»  iwáffr aràu«t<t  r^nál * i n:n» 

*'1w   ?:t«í*,t   vni-üV  "*   "¡-fr   *   .-    t;o».d; ' i-T*t  ra»k* ?    il.  ^*_f **íruit   to  *-*cífy 

PM^I   r»rulrtM»«»tt «uni ¿uAt>eyt.    ; a*t gvlde»ii¿r* ore ateo of oatt-lroa 

»ni   th»e* aro «anti»«  nantvatri hy Miittbl* WMT>*    ÎB rtcor.t ytart eeat 

num^ctur»rs h»vt provi«**¿  plaotit er É*ôtt~f#rrmwi ewefmmt m %hm aeMng 

jmrl«   to rméxtm fríe ti on  »%r;«  inoro« t*  lift.     Tht f?uldo«a/t thculi*.  be  ef 

eaequite pr«partlant MWí  ¿haul* how tat» fom rf promotion to liait ti» 

lagr»»* ©f éwit and partióle» of dirt* 

* -«» -»chino le rteelvtd, wfore it it pit into torri ce a •imple 

lut «wMrow^s ;*o<0a;«e of tettine *@ «wu* tU% tte wseMat ocsplio« wit» 

tat MMif«#tafwrt tpeeifioatioa *wt ii »trfeaaaaf. ettitfaeteril^, altéala 

to uM*r«kM,   ',fst moi; in*  eh eel« U  jwt-u,   an aa »á*qu«te foundation 

either An « tttt rooa m m It« ¡^m-r/nt feuadetiea in ti» imohint 

at fee» tfet mmp*Mwm toate am e tart* d, the raehin* tool, proftrly 

«a ita  f «taut Hot, autt  b* eoatpUtoly eo.alfped with all  tho 

tool iti*,    fte Ineritati en u« :^/dr*yHc i^itiM «f tht eaeMa« mhmûê to 

filUd aiti Ito eeerapriata gjaio of Ml,    Tb» »cMn. aneuld tata at run 

for «a appropriât» perte« to «He» It to reaeh ite 

fat MUM •hauld then be eaeelted,  to »MUX* that «11 

itift mwmmpmnê ai«* the aaktfft e*r%tfte*te«    Um l no lu»« Mu 

»et length of BOT»»»nu of »li wit» of the aaafciat, eittt ©f »oraftiooeo 

»pW4, tpiaelt apeada,  feed ratee, tie,, M «all at perforalo« to »itKin 

_    »if led »ccureojr.     mrtaer toil« »houle to eerried out te eoo if ti» 

«achine it ff«« fri* •Hmttott, thot fttipr«mtl«f wttt ttftfet »*©©4M; , 

th»t  *im noiw ltftlt mm »coopUblo *n4 til  tho oontroU fumile* tmti»f»etor- 

Unta taeat ttili hev» b%«a poaplotod, lotte »houId à§ undorUkni te eaeate tatt 
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th» aaohin« opvrKtWa eatínfaotorlly undc*r full ¡r»vr nnd  t\M i-i\:.   .J:    «•>.;•,; 

foro«* o«» to» obtitin«d.    ':># quatti on «y he fctV.ed í»e to ho\- wvH  nc^', t  • .. 

t«ata for Bachili« tooîa »re adapted  to condition*  i hich pivvful   it. 

dfcvwlopiris countries.     1:i»r# ar* M»n¿*  cj-' ortuni t n-«  foc i»ncUîio   %«u 

tianufecturcr« lu ttevtlop^d countries  tr  be  told r-Vcut ;.v  )••-"i.  -,r :;
î -t*H!ii 

to condition« in th« á«velopin« countries.    ..OTUCVPT,  the :•.?"•: aevrmced 

de y« lopin« eountriea havf ntandard bod le» which art» toeaberr of tho i »U.C. 

•né mm sak« th*ir vi««« known »h*ft international r*coor-an<Uitienc are  l'^: . 

drawn up»    To anaux« that »chit»» «wot tir* njweinl conditi cu* ir,  the 

develop in« «owntri««» ti.N.l.Ö.O. rai ¿ht »«ist tbaea ooun trica to work out 

»uitabl« adaptation* »hi«H ewàê than »t auteitted through the I.S.O.   for 

iut«maiimal notion. 

that • «uitabl» aasttina ha« IHR aaleated and properly 

inat*U«d a.\d pun! th« «ccaptano«  teat«, it »ill bt of little valu« wH-ee 

»killed aparatara a» art i labi«.    It 1« «»»for« of paramount itapor tance to 

that ttera it «A adäquate aiap|4y of auitably skilled operators tü 

i typ«» of »chin*« «hieh ar« te te iettali«« la th« f«etory.    Th« 

ar« a valuabl« national aa«*t ana ahould te aparate* intensively, 

i,a. iaiiala-aiiift »©filias, if timi* full potential i§ to b» raaliiiü*.    It it 

that th« aparatera «hould te sufficiently tro in« d to obtain 

fro« th« a» ©hin« and to prevant unae««aary ímkdown 

tei te ai«tendiin«,   a» «uitabl« production control «ya**« «ill te needed 

te «MUT« a atete? fio« of ittita«« work te »M amohine and th« plantan« 

tepaxteaat «lit teta mi »»»anead tea aaUrial te te u»d, the way in «hich 

1% te te te «Matea* ani tee tefe af toc li«« «Weh »ili te iweeeeary to 

»•mit effiaiaat «aattfaetur«.   lv«n in th« hand, ef a fully qualified 

«ill tvantxiaUy araak tova uni««« a pn>tfra&m of 

ii carri«« out r««ulariy.    It i« prafereele that thia »Kwld te 





1.0 in— • 

II 

1.25 » 1 '6 



- 52 - 

-i- 

undertaken In accordance with a carefully planned programas of preventative 

maintenance «hieb extendi beyond the eleoentary necessity of proper 

lubrication. 

After eorae years service, certain parts in the machine «ill need 

replaceront and these should be available before they are actually required 

as otherwise the machine will be out of aotion until the part can be 

manufactured or obtained froa the original Bachine supplier.   Replacement 

of essential ooeponerts will keep the Bachine operating but eventually, the 

original accuracies will haw« been lost and the tias «ill cos» «tern the amohine 

oust either be replaced or re-built.   The rebuilding offers the advantage 

ttv.t the oost is ouoh lower, only a saall percentage of new aatarlala are 

uaed and the asohiao will be a least M food as it «a* oriêlnslly and nay 

retain seouraey thereafter fot? a longer period M the aajor oonpoaaata of 

vanpjBi    ^awja^ip^nMfcNSnSwjv    ^e^a^ave»    «sap    ewipa w    es ^as*wp^aiw     ^pa^assai    ^»w^aasw    ^^ps^a    ^sass^paa^aw^pss    ^"^s^^sp    WPSF** w        ais^PF^^w^   ^P*SP 

thase aspeots is extreaely iaportant to obtain satisfactory utiliiation froa 
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BQONÓKT OF THE KACItlNS TOOL IIT-USTRT 

. Tra do cycles and the roa chine tool industry 

III rola ti on to the economy as a whole,  the M.T. 

is an article which is more sensitiva than most others 

to markst conditions.     This applies both in times of 

eoonomlo crisis as well as in periods of revival.    Tho 

M.T. is affected in this way because it holds a key po- 

sition in industry while at the same time providing an 

aoourete indication of market trends.    The first aspect, 

already assit with at length, derives from what we may 
briefly describe as the catalyst effect it exerts on 

the metalworking and electricity industries, its main 

users)    these in turn being the mein pillars of the ma- 

•      nufaoturing industry and of the economy as a whole. 

Sha seoond aspect is typical of the Industry be- 

one of the features of M.T. production is that 

•f forecasting eoonoaic trends since the user will delay 

ft* put forward ordering a tool according to whether the 

ooonomlo outlook appears favourable or not« 

fhe periodioal fluotuations to which the demand 

la market eoonomies la subject, have such a sharp effect 

am M.T. production that absorption inside the country 

aoama aa if it ware thrust forward or backward by a mul- 

tiplier,     la other words, the trends taken by orders 
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become a pre-amplifying indicator.   (1) 

For example,  the Italian économie crisis of 1963- 
1965 caused a 43# drop in value in the home demand for 
two years running!    thus in 24 months sales of M.îs in a 
large industrial country fell to lest than one third of 
the level at the outset.    Conversely,  during the period 
of expansion in 1966-1970, average annasi output rose fey 
©•or 7* (only s part of which, however, went to the home 
market i    exports in fsot reached sbotit 555* of the total, 
almost the safety high-water mark). 

ffte oonaequences of the great aaaeitivtty whioh 
*Ma branoh of industry shows towarâa economic tramas sad 
pariodie .fluetustioaa, typical of a frae aeonomy, arai 

a) »stative 

(i) they hinder expansion of output mad, from some 
pointa of view, apeeialisatioa aa well. Wasa ausi- 

ti}   ima National Bureau of Economi o Research in the USA 
tea choson the new orders for If.fs to fee oaa of ita 

26 fessi c statistical indi OB tore,    Tho sa fora a group pro- 
viding advance indications oonoiating of 12 pilot indioee 
possessing « fore ca a ting capacity of up to as au oh aa 
eight months. 

Sa times of economi o depression, tao time series con- 
cerning cancellations of orders re s o he s 20J* ©f the total. 
•ut tends to faU to a feo ut 2* in times of expansion.    Both 
•aya the forecasting capacity osa fea a a muoh ss U months. 

However la order to fee afele to use the new orders 
and/or cancellations sa really vali« indicators, dsta must 
la avallatole on a vary long aeriea raflaoting tha demand 
•war s parlo« of years, mad it wouli sees that oaly tha 
tettai States statistical bureaux have this datali their 
disposal* 
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ness is good, tho manufacturer prefers to con- 

tract out extra work rather than invest in more 

machinery which might turn out to be anti-economic 

within a short time. As a precautionary measure 

too, he tends.in any case to diversify hio range 

of articles to some extent; 

(li) they hinder concentration, automation of produc- 

tiva processes, and personnel training. 

b) folciva 

On the other hand, to counterbalance tha negative 

affects of unfavourable trade cyclea, manufacturers 
1      tiy to reach out beyond the home market and export 

their good« abroad. The machine tool is an article 

universally accepted on all markets, and the M.Ï. in- 

duatry »ay be described as a super-national service. 

itatietica in fact »how that one out of four is expor- 

ted, and that the main exporter countries are, at the 

•awe time, thoee which import moat of them. 

Wmtlonel and international production Planning 

The vary fact that the Ï.Ï. is an "international" 

* praduot emphaaisea the need to plan its production at 

different lavala. Thie My be divided into three stages: 

*) *l*nPing by each establishment! in planning their pro- 

bation, establishments at present prefer to build all of 

#JM type until the planned quantity la reached, then start 

f* smother one, rather than keep several going at once. In 

tola way warehouse stock la avoided aa much aa possible 

tad they oan also maintain a rational proportion between 

»teaderd linea, based on frequent market analyses, and 
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machines made to order. 

The medium and large sized establishments tend more 

and more to get market surveys made by specialized bu- 

reaux.    Generally speaking,  however, trade  cycles make 

manufacturers unwilling to adopt medium and long-term 

production and selling plans.    Only in the united States 

are advanced methods of production (e.g. automation) and 

management (forecasting) being used to an ever growing 
extent. 

*) Production planning at a national level t    in this 

field there is no fap "between the M.T.  industry in America 

and that in Europe.    The U.S.A.,  howeyar, maintains con- 

siderable superiority in production technologies and in 
managerial techniques, as well as devoting a bigger over- 
all sum to research.    Further, the U.S. engineering and. 

eie etri oal industries use many mors transfer and numeri- 

cally controlled machines than are used in the same indus- 

tries la Europe, and it cannot be left to privata enter- 

prise alone to overcome this disadvantage.    It is up to 

©overamente to devise policies of economic and financial 

concentration, of rationalization of production, (see the 

successful U.S. scheme of taxation relief on investments) 

of specialisation and, finally, organisation of research. 

°) iataraational planning ana oo-orîinationt as stated un- 

der (b) above, each produeer eountry, especially in Europe, 

ahould devise its own machina tool development plan, but 

it Is olear that there must be co-ordination (Inside the 

EEC, within the twelve member countries of the European 

Ooasittae, between the latter on the one hand and the U.S.A. 

and Japan on the other}   finally between the market economy 

countries and the Socialist countries). Such oo-e*5ination 
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should haraonize with the initial schemes of the countrieo 

now organizing their industrial take-off.    Only in this 

way can the output of a product of such an intrinsically 

international character be raised to such a level where it 

takes the form of a service for the world community. 

Prioe and quality in the production of machine  tools 

Reference has already been made to another aspect 

of this industry:    the ratio between price and quality. 
though at a high level in the more advanced establishments, 

specialization in production involves neither a process of 

standardization comparable to that in progress in other 
fields of industry, nor a tendency towards concentration to 

obtain internal or external scale economies.    Further, at 

least where special executions made to order are concerned, 

every kind of M.Î. producing establishment must operate a 
policy ©f productive diversification.   Ihese conditions al- 

ready make it hard for firms to carry out a policy of con- 

taining eosts while maintaining quality,    for that matter, 

the industries ordering the greatest quantities of new ma- 

chine tools go for quality rather than a low price.    In the 

«as« ©f these users - the engineering and electrical indus- 

tries -   investments in M,Ss (which es we have seen do not 

exeeed 30fl of their fixed ospitai) are not generally deci- 

sive in making their final produota competitive or not« 

Where the priée of an K.f • assumes considerable im- 

portance (generally in the case of the small user or arti- 
Ma typt 6í workshop) i a second-hand machine can be bought 

eepeoielly if it is many-purpoae which practically never 

ifcfc.^Mltfji&.iiiaM 
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become obsolete.      There  ig ari enormous market in second- 
hand machines (rebuilt or overhauled),  and ita sales ara 
not much below those for new mochines. 

:i 

,-1 
lì 9 

Why the machine tool industry is vital to a developing 
eoonomy  

Being so flexible as regards technology and type, the 
production of machine tools ia one of the most interesting 
for any country but especially for those now developing 
their industriad ;    this is so becausei 

») it occupies a central place in interrelations between 
the difference branches of production, and is of para- 
•owat importance for the development of the engineering 
•ad electrical industries} 

*) its range of types is very wide indeed, to such sn ex- 
tent that no country can monopolise it, or s big part 
of it) 

e) ere» so, it lends itself to great ape oi ali »a ti on SA« any 
oountry, according to what it has ••silsbls, can play a 
apecial role in world productioni 

ÉÎ in the initial • tagte, and even im «ore advanoed ones, 
the M»f • industry dots »et, ss s whole, require very feig 
investments; 

s) M.T, production mesne aotive participation im world mar- 
kets bessuse import and export bueineee foras an essstf 
tisi, technical and finanoial part of ita evolution; 

t) st least within certain limita, this industry doss not 
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obey the laws of industrial concentration and does 

not need vertical integration with industries with 

a high rate of capital (iron and steel, primary me- 

tals, etc.); 

g) it enables producers to work in a market where qi  ity 

oounts more than price. The smaller users can "benefit 

from the existence of a second-hand market, as the many- 

purpose machines do not get out of date quickly,, and 

la view of the length of amortisation characteristic of 

•achine tools, including the automized models. 

«a feal that tha positive fsaturas listed above, ap- 

ply to any country making M.îa whatever ita political struc 

tura »ay bat whether a market economy or a socialist econo- 

my. In this second case, however, in addition to the well 

known problama ral«ting to price fixing which is of parti- 

oular importance in an industry which must hold ita place 

in world trade, what is tal« ondar point (f) above does 

not apply (concentration ate.) ainet, a a wa have aaen in 

tba ease of the U.S.S.»., in countries with a Socialist 

taonomy tha K.f. induatry is oonoantrated to a high degree. 

laoaotial preliminary conditions end obstsolee to ©*ar- 

At this paint it wo«3* teen adriaabla to sum up tot 

mem difficulties which a «tvtl#p*#at of tha induatry it 

fating, faaat diffioultiea art tiran more aarioua whan it 

tea to ba started fro» nothing aa in tha aaaa of oountrios 

whart tha davelopment of aa industrial economy it in the 

tarXy atageat and My ha deaoribad tbuai 

a) In h market eoonomy tha h**t» ©Í • amohina tool indtittry 

mtvmmmmmmtmmmmmim^*.^*. KOa 
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ia strictly subordinate to a previous development of a 

metalworking industry:    indeed,  in the already industria- 
lized countries this fact has strongly affected the ques- 
tion of where it shall he localised.      This condition is 

not limited to the initial period hut becomes permanent 

because the percentage of end components used is very high; 

it is in fact closely linked to the metalworking industry 

both for its raw materials  (from primary metals industries 

in particular), for its semi-finished products  (the engin- 

eering industry in particular for bearings, gears, etc.) 

for an extremely wide range of finished goods  (motors from 

the electrical induttry etc.), involving the most widely 

diversified industries  (electronics in particular).    Thus • 

the degree of interdependence between the M.T, industry 

I •** *b* olass to which it belongs is very close seeing that 
¿ QQJÈ of the M.f industry«s output i« absorbed fcy this olass 

from which in turn it receive» fOf* of its inputs (of .Table 
3). 

* 

! 

II     ! 
this interdependence is not of course liai ted to 

the relationship between this branch and its class of in- 

dustry at national level but is also evident in world trade. 
á luota of the imports of each country (of considerable 

•ite both in the advanced countries and in thoee ia the de- 
veloping countries) concerns parts or components (elec- 

tric motora, electronics) as well as manufactured goods 

and/or special naterials (special steels, bearings,etc.). 

•) ite difficulty of creating a category of trained and 

•killed labour, and ©£ maintaining a constant level of avail- 
BDIJLX MJ m 

•) the lack of independence felt by the M.T. industry in 

» ^-x,-gr'«f >Hnm¡mA -a 
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deciding what its final .pxùucts shall be, seeing th.u 

these decisions are mostly r.iude by the users. 

a) Normally speaking, technoloßical development oí a M.T. 

industry cannot be even (see point (c)), partly ;e.vi'... 

its productive dimensions arc usually smaller than th - e 

of the user establishments and this puts it in a ¿bubor 

dinate technological position. 

Some specific problems and lon^-tera prospects 

We think it may also be helpful to bring out acme 

specific . problems arising in the M.T. industry, ae tune- 

are of particular interest to the economically develop!.- 

countries: 

a) the possibility exists of passing through an int me- 

diate stage of assembling machines designed abroad, e< nti^t 

ing of parts which may or may not be produced locally. ïhi;. 

stage may precede the creation of a local M.T. industry, 

but must be carefully considered in relation to the condi- 

tion of economic, financial and technological subordinati o. 

to the country supplying the parts and the know-how, to 

which such a stage might lead. 

fe) once the looal industry has been set up, as previously 

sentioned, its products must enter the channels of worlü 

trade as soon as possible. Each country must therefore be 

aware of the function it may have, either as a producer 

of standard machines or as a producer of special and/or cos- 

plex ones. It must always be borne in mind, however, th*t 

»achine tools are "mature'1 products, and, fro» a certain 

qualitative level upwards, they pre-suppose a fairly high 

tftëmÊÊÊFÊStamiif, MÊ&ésm 
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degree of technological development. 

For these reason*;, th<, -fforts to set up and de- 

velop a M.T. industry, within the economic framework of 

a country must be rcoat cartoli;/ considered and graded. 

An essential eerüition lor organizing exports, or 

••Its on the home market too lor that matter, is the exis- 

tence of a proper supporting infrastructure (servicing, 

«pare parte, stocka, promotional activity at home and 

abroad, attendance at international exhibitions, etc.) all 

of a very high order. 

i 
ì 

It should fiuaUy be recalled that the long-term 

'prospects for developing a M.T. industry,so that it may 

take its proper place in world economy, converge in a number 

Of fundamental directions, these being* 

(i> the increasing extent to which automation is applied 

to machine tool«, partly due to the etate of unbalance be- 

tween the rete of development of production and consumption 

and availability of skilled labour; 

(ii) the tendency towards the construction of ever more com- 

plex and automated M.ït leading to an ever closer interre- 

lation between this industry and the electronics industry? 

(iii) the tendency within the industry as a whole to increase 

tne number of forming machines compared with that of cutting 

•achines•• The forming machines incorporate more and more 

advanced technologies (laser, numerical control, plasma 

ato.), further oonfirming what is said under (ii). 

for a precise understanding of point (i) we would 

reoall that while in the nutomobile industry for example 

automation has gone beyond the stage of production and is 

it ** 

If rr 
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now appliei to assembly work, in the K.Î. industry it 

has not yet been possible to apply automation to all the 

processing operations. 

f. ». V - V- ». 

mtÊÊÊÊÊÊÊ 
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Tne ief-ree of i nei un tri« i i ¿H ti on m  tho àf-cloim^ countries varies 

coiit^'ivrably fro:, the ;r:ncir,HÎ.ly a;.ncu; turai operations of pome  countries 

to corxti-atively highly industrialized f ..oncnies.    M.« r» true ture of the 

industry in each developing count-   tk-L-ends on the character of its natural 

resources,  clinatic and other peculiarities.    In the least highly developed 

countries,  the agriculture sill rely ¿.lnopt entirely on san and beast, 

following the trecitions of hundreds of yer-rs of practice, while in the 

nore developed countries even the apri cuiturai activities will be 

coiaparp lively highly industri« li zed ucir« eve.- cun^xvable type of modern 

agriculture! machinery.    Once agricultural oachiriery and nechimized transport 

have been introduced, engineerinj* facilities for the maintenance of this 

équipaient beco» essential.    In tha first ixiBtai.ces,   '.he Machinery would 

bave been entirely imported iron aore industrialized countries and the 

replacement parts will be imported fron the original equipment suppliers. 

If the equipcant is to be operated efficiently, there »ill however be a need 

to set up adequate training facilities to educate the necessary maintenance 

staff. Conçurent with this training, frill be the need to establish adequate 

servicing facilities in suitable parts of the country. 

.       gomitrits Hftving lío Mechanical Engineering 

It «ill o»ly be satisfactory in the very early stages of doveiopaent 

to rely on iaportin^ all the spare parts which say be required.    The repair 

©entres should expand at the earliest opportunity to ir.clude a SSAII achine 

Step where the sispler types of parts can be nanufactured and all parts can 

be resae blued to extend their useful life.    It will be »oat importent to 

ensure that the training faciliti? • tíevelop in parallel with the re pei ring 

facilities.    The developing county sftould make uoe of the experience of 

Industriall/ leveloped countries    y inviting specialists who have experience 

fi 
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and qualifications in the relevant Melds to assist with the?r trt'ir.inf- and 

'he establiaitOfciit of repairing facili tier-. 

Jountries ¡laving ;.cc>.-i:ical £n„ineeriu£ Industries. 

The development of netal workaiif equipment production in a country 

cannot be isolated from the development of other branches  of industry.     T--sf 

the development of œtal working equipment should be regarded    in a complex 

with the development of the whole industry of a country.    Cfcie of the priLary 

problems to be solved when starting the development of netal working machine 

production in a country is to de temine v.hat types and sises of metal 

working naehines should be produced in the first place.    Both in the initial 

and developing stages of development it is necessary to determine the 

technically and economically adviseable adniEun quantity of ai«es and types 

of adenines thai will '«tit the demands of industry.    In the initial stages 

of development of a metal working industry, it is adviseable to produce 

universal machines designed to perfora a wide range of operations.   lachines 

in the greatest demand in a developing country are usually, centre lathes, 

drilling »achines and shaping ©achines.    These my be followed by milling 

aaohines, surface grinding «achines and cylindrical grinding Bachine». 

The development of »tal working adenine production should be effected 

in elee* contact with all other industries being developed in a country.    It 

is the «ser industry which ultimately must detersane the types and sizes and 

quanti ties of setal working ¡bachine a which are to be produced. 

The long te» plea« for the production of metal working machinée iruot 

proceed on the long term plan» of the development of the industry in a 

country as a whole.   Furthermore, it is necessary to determine which of the 

aachines should he produced locally and rhich of them should be imported. 

When it ie decided to establish a metal working machine industry in a 

country, it ie suggested that a scientific engineering centre should be 

set up to undertake the necessary tasks which should precede the establishment 
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of a aaehin«» tool industry und rontum«   ^.roughuut th» dcvelopeant period. 

k sug.n'pBteü organisation fer f*  ctntn Kr, t#en px«p«r»d RI folio»« :- 

Baparteants of tht uaim.lili: nA .4,. r£^:^   Qontrt y<l   thafo ^Wi» 

S«ctie» 1.    ïo Mtyáy  th# aet-d . of ,u.dui,u-v  m „-.«ul wwrking #»qnipt#ht ond 

to d»tend m» type« ma eitio of ncc««i*ry «achino«. ?o ¡wopo©« 

til« typtts -aMATaïi«« of ur.chix.ee «hWh ibould I» produce«* la tt» 

country antí  to MosoMiid the matter of ace hi ne a of «acta typt  to 

te produce .L.    To rteoemmd the  *,yp«« AM! »««tor of wohin«« 

2«   To stud/ tho dealp, o^mtlon Mid ««mce fer both 

looally produoed »shit»«.    T* translate lato tfc* 

tat oountry »pacifioatior.f ami «erri©« Mutual« fa 

•MMtta« for the UM of tim ««aterer.   f# utltt ««•temer» In 

»•t ting-up and pfopf t«nrlexfi# of aachim», ««ether iaperted 

in tht oountiy.     **© e»rry out this work, the «tate» 

a é**on«teetion h*u «tei« »pe 

iVrmtioB i»a «ay also te woe« for teaohiaf the 

ititi**« of ooapania«  to opera* tte)oe «achiaoo. 

i%Èm hall my also bo ur«d for the a*jmftot\iro of 

parte, l'ho kind of farte ani ti»ir m«ter «fcould te «aitati« for 

in thi« wiroment ao that it «ill te) ooMlele te 

ite) Vì««J41T IMI opesmtioit of Ho oaohioe an 

of ttiehiftins.    «Äe fttlfil«e*t of ««eh 

it tum Ite <i«*3tMtf*Uon teil late an 

production eros ani prevent it froo oarryia* out ta« 

•Mtt the hall I« ptiearily inte^bé, 

Thi« li a d*«i«n nction with r*«fOMiMÌi% tm ereatln« mm 

aajola of «aohiM« f< r r#«rul* r rrod«cU«i together «ith th« 

itoooReitellity f« isproetiuj th» d«»if» of 
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produced,    Before  startír^ tu üesi£.n r. cachine,  it iß mce.-:.:.ry 

to get thoroughly ::C(,Ui-. IííU-.-í '»"iti. ¡r¿'.chines of sirilr.r wrpone 

ar.d with their operation.    Ve stuO.y  eluilar lacchine s ;roduccd in 

other countries and to determine r-^claicatione  frui tallo  for "V-- 

conditions which the modfl under consideration will be used.    In 

the initial period of the development of the national netal 

working atoliine industry -..'hen there is no experience in develo\iri£ 

a»* eacHüies,  ti» reproduction of s one foreign sa chine s ¡.*¿  be 

advisable.    This cay be don« by metas of purchasing licence» 

eoverinf deeija and complete nxxuff ctuxiug techniques or pimply 

pwoheiinf diawins* fron foreign govcrnnent bodies or firne.    '.Tía 

Manufacture of the first prototype will usually have been undertaken 

Iff the eafimeeriïig centrò.    In the process of mrnuff.c taring a .nedel 

®f ft MMt or eodeimised »achine nccor<*ins to the dm-vingt v/crkod out 

% Hit deeijpis sect ton,  the deeirnertí render esule tutee to the 

production «esto*** i» the settler-Tent or cny engineering difficult!;:. 

aay arise,    after the prototype of the new or raodernittu 

tea bean produced, it is subjected to a detailed laboratory 

ta at ani «tew neoessery d«sl#i alterationa are effeeted.   if tor the 

prototypt tea tea« totted, it is usual to producé a esali batch of 

ft«* or tea aaahiaes and instell these at various ooapanies for 

fiali tette,   fteaa tests say also reveal additional defects in the 

»aitt ««¿fit ahould be correeteu before ihe design it passsd-cver 

for tttatity produotiem.   6n the staff of the design section it is 

to heve groups specialising in the following typer of 

BrUUftf ani borine aaohinss. 

naalAf, slotting and tailing WCMME. 

«riadtnf a» oh i nee. 

eat tine: 
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lle tal forming machines. 

If woodworking machines are  included in the progvurane, these should 

also have a íspecialiseá desi-rn.    The avp.ilahila.ty of national 

standards is of extreme ir.p."tanca for  the ici} rovement of deei¿n 

work in this field of technology,    '.."hile working out motional 

standards of metal working eouipment and tools»    it is deeireable 

to use as rauch as possible the corresponding recommendations of 

International Standards Organization (I.8.O.). The design section 

should also include groups dealing with electrical, hydraulio and 

lubricating equipment for metal working archines.    These groups 

should have at their disposal laboratories furnished with 

appropriate apparatus* 

4.    IMs section deals with the probleu of ire» end uon-fsrrous 

casting, steel and its heat treatment, flaae out ting, tie etri 0 and. 

gas welding, plastics and rubber technology, lubrication (fribolojy), 

paiate and resins.    This section should have, foundry, oetellurgioal 

and chemical laboratories which will allow all necessary investigations | 

and tests to be carried out. 

5*    This section deals with the problos« of BstalwoTking techniques 

together with the associated technologies of cutting tools and 

measuring ectdpnent.     he section studies ths aohisvawsnts of world 

engineering in the field of oetalworking technology sad tatos 

Measures to introduoe into ths national industry those of them 

which ars of interest.    The section is also responsible for 

carrying eat experimental and research work OB cutting aal foraing 

setal s. 

6.   Thi« section deale with the proper servios and refait of rntal 

working equipment.    It is responsible for the preparation of 

reeosaendatioas and provision of the suitable oanuals on all aspeóte 

of service and repair. 



7. Thio section is rec.onoible for all quests of BCicnUfie -,.A 

technical  inferiti on.    O:o action shculc l*ve a i:rc-? cf 

tramila tore v:bo should cuke tr-.nMaticna into the  lr.njiu.^ of *.h, 

country of all technical article and nam*la that i^.y te cf 

interest tc the engineering centre or ;«mufacturinè: industry. 

It take, measures  to acquire technical papers of intere o t and to 

Mtint&in e evitable technical library. 

Th» eugge.ted structure of the ocicntific and engineering -»ntre 

•rtllMd •bow, U provided only as a model and there cay H .ostentiti 

uff««**.., É*i»iidtiig « the .pacific conditions of each country. 

¿fiiiJlÎÀl^ 

la the iaititl period of creating the uttal working equipment industry 

to a «miopia« «»aitry vhlen lacks both «xp.ri.no. and adequately skilled 

„wUli.ts, it It i-pertaat to mk. ua« of the experience of industrially 

É^lcswd eoaitei.. * iwlting speeialist. m*o have experience «ad 

*»Ufi«tiai ** «* <**••*»« fend mnufeeturin* »tal working »chin., to 

•Mitt 4» th. **.»ti«n.    1Mb aiutane* it vmrnlir ^-» «»*•* * -knou-hœ« 

ftfI>„Mll1 « s «aimfecturi** liinm ipimt,   Alternatively, specialists 

ft« a âmM ***** -* * infi*4 M ««^^^ ^ *m*iim* of 

cretin« »A ta*.i*»taf **• faceti« of »tal «*taff tqniü-nt.   '*•* it 

i. neoeaaary to O#M«*IW* * «•* «rtwirtai or to moMtmt a» «Uttnr «•. 

1» « Mutai M-i«qr. Nß^mmU a*, often sad« «ltk gov.mis.nt 

inaUtution. «* ft*- of • *»M •«•** *• W« *** ^^ tt" 

ooopl.t. „•>.. lr»MI« «• rroviaiim of the neoeasary taiXdi«€t, «**.. 

and .«uip-nt, the Mp^mtifB of pwta.ti«i   «A th« tMtain« of .Uff *t 

all level« • 
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In carrying out this work,  specialists fron the developed country 

share their experience in developing the new enterprise \:ith the locf.l 

staff and this is a good school for  training specialists and workers in 

a developing country. 

It is also coaaon practice for the specialists and v/orkere to 

reoieve training in the industrially developed country.    It is also a 

oommon practice to send a number of young spécialiste from developing 

countries to study at higher educational institutions of developed countries. 

In the oaee of establishing a scientific and engineering centre in a 

developing country, it is advisable to invite specialists front a developed 

country to render assistance in organizing its work and improving the 

professional skill of its staff.   It is also useful to send specialists 

fro» a developing oountry to the scientific and engineering centres of 

industrially developed countries for one to three yean to study designing, 

researoh work, technology and other disciplines. 
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Status of Machine Tools« 

Before 1955, maohine tools were used in the different industries for 

the folloving purposest- 

Production of simple items of spare parts for machines and equipment 

into service. 

Production of some products either needed for local consumption or 

for other industries. 

Training purposes in poly technical sohools,. 

Pressings of some products. 

The majority of these machine tools consist mainly of general purpose 

machines namelyi- 

Centre lathes. 

Brilling machines spaoially bench and pillar drilli. 

Small percentage of Hilling and grinding machines. 

Presses and sheet metal working machines. 

The uss of other types of maohine tools was nooparatively limited. 

When the TÎ.A.R. authorities started the national plan of economic deveioptaent 

with the aim of doubling the national inoome in ten years, a oomplete plan 

for industry in the different fields was considered necessary.    To implement 

the plan, it was essential to study the status of the different existing 

industrial factories sud companies, the existing manpower and its skill, the 

national resources, number, age, oselity and type» and precision of the 

saohine tools in service and investment needed for executing the national 

It became olear that it was of vital importano« to introduce a maohine 

tool industry into tne ÏÏ.â.R in the first five year Pi» ®* industrialisation, 

About 80^ of the existing tools are used in the different industriss 

either for production purposes or in the maintenance shops•   About 10$ are 

used la the training centres and the remsinin« 10 *vr« «••* i» »«all» private 

proauetion shops. 

Statistics snow that the deasnd for maohine tools is increasing rapidly 

especially for, general purpose heavy maohine tool«, grinding Bachine» of 

different kind« and ««paeiUes, special purp©«« ««china tools needed for 

different engineering industri««, precision «mohin« tools for manufacture 
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of special cutting tools,  jigs and fixtures. 
Although the imported machine tools do not show the volume of domestic 

demand,  it gives the general trend.    The appendix shows the imports of 

different machine tools which participate in «he plans for industrial 

development. 

The expected demand, in thousands of pounds will bei- 

1975 5.200 

1980 6.5Ö0 

The production of maohine tools in the U.A.E. started in I964 «ad 

production during the put five years is shown in the appendix. 

The extension of menine tool building up to 1980 will cover adding 

the production of new types and sizes of the existing types of maohine tools, 

introduction of serai automatic and automatio maohines. 

At the present time all the quantities produced ass used locally in 

the different industries hut it is planned that a part of the futurs 

production will be exported in quantity starting from 1975*   it is siso 

planned that the volume of export of maohine tools will be atout five hundred 

thousand Egyptian pounds after 1975. 

The following ancillary industries exist whioh oovor all the nesAs of 

Foundry covere all the iron parts, steel eastings and preoieion oast parts, 

foundry for the malleable C.I. ptrts. 

Forging plants for the manufacture of all forgings (dis or free forging») 

Ion ferrous plant for the manufacture of all non-ferrous materials and 

Faotories lor the production of painting materials, plaetio parte together 
witn all consumable materials. 

Moreover, there exists also other ancillary indus tri ee teat cover a part 

of tes following materiale 1- 

lall hearings ( few items ) 

fastening parte. 

Standard outting tools. 

Speoial outting tools, Jigs and fixtures. 

Siso trio motors and components. 

Commercial sheet and bars. 



BOp of the needs for production un-  iwv,   procured loi'i.H.v i.nd  *';.• 

remaining 20/J are imported fror, different  ccuntr    s. 

Governmental Policy. 

In general,  tae  policy of t^> U.A.R. »:ut>.oritie» IB  th* t  th.- -•»«:; uw 

V'-' ivt tool industry is added to tha rrtu;.- of  indu-itriec   to r« 

and that extensions  should be carried out xa  pur.-.lltl ulti, t.».-  «.oj.ctrr».. 

ancillary industries such as foundries,   for,Tin« plant, etc., wit», th,   ¡ ; 

of supplying the machine tool industry  »itn uore thou 9^'.    Done^c  p-odutt»-.-i 

of machine tools should achieve abc ut  60-70,. of the demand for c«nerr.l purr.*:« 

machine tools.    Priorities in the production program« should b© based on 

domestic demand together with the production coet in eoapuriaon tilth m-rld 

prices and taking financial erasures to favour the indu«try, especially in 

the first year of production. 

fievelopaent and utilization of Ilachfrnp Toole» 

When iettili« up a aachxne tool industry in a defelooiaf eountr»  it ie 

usual to co-operatela of the developed countries i» order to acquire provtt, 

designs and the «anufacturing »kr.ov-how".    This n»e the ditadmntaco  that, 

due to the delay» in commencing production,  the de»i|» aey   tve se^o» 

obsolescent but on the simpler types of cachine, design chaimea «re 

oe*pamtively inaignifioant.    In som ou«i, develofin« counties obtain the 

initial design of »inple «achines but the production of prototype « «*• QÍ 

the meet iaportant preblene that hindere the progreae of the aachine  tool 

industry in the developing eeuatrie». 
The newly eetabliehed «achine tool indu»try, depend* noatty » the 

dooestio eonaunntion eo that production pronao»» «wr tmll ^uantitit» of 

«any different typ»»,   fhe production of men batch*», iaere**«* the 

difficulty of effectif« loading , r^uir*» the UM of *• n.r.1 purpc»« aaehinet 

and »i»#l» teehrology which require* »isiii»d labour »»pwially ir* th.   trn't 

of turners, grind«*», tool oaaers and «Ui»*».   *» eli tneee »km» ate 

nwded in other induatrie», th»*e i» » »h#rt»f» ©f Hew «** turner *• 

higher than average.   Production of «fecial tool», $im •»* ««*«•• y»««»t» 

•pecial probi«» *• the»» r*«M» W«W* «killt« »*•*•*• and high accuracy 

«whine».   The »hortag» of »par» ptvto. eeyeeiaUy for »one of ih» i-porte* 

»achine« reiiult» in »toffuge* »Mch oaue* disrupt! oe t# pfcdwti«» FW"""». 

Shortages oí oertnia nateriele and eanpoiient*, «niett ©»n»et he •wvU«* W   ***• 

to».tic aneill**y litaste!«, «* «1~ •«• êifflt^tie» du. to delay. 1» 

portati«*.    Od»id***ticn eheuld .1.0 he gif« to «^» t*4 »**• * itW«iM 

wtilination of aaohisit tool* throujhout the »mjineertnt indu» try. 
f » • • • « 

•HiB 
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?M ¡Tovin.*n of trained T*ru<>rmeì  in euff1ci»nt nuabert tma to acquate 
atondarde play* a my roll  in r,ny in.it.tr,.  .there Induatry i« «cp ndu* 

rapidly,  f.a  *;eci.,l requirente  to rrto»lii.h tmlring centrât where  thitt« 
additions!   «ti-lil*;.j  „ork»  »,  tvci.nici.--nn ;.nJ  t, sijol orlate e« b* tralred 

to the  r*.jw*red »tendarde ir, Urge  -urlvrr.    Due  to the rapidly ebenflaff 
toehnolocy,  ttn#r# la ai»© * n»«d for r«training »killed worker» and 

toeJauclanu »no received toe ir ori girimi t rei nine i« »ari lar yeare. 

OoMldaratlon ebouid be «Ivan to act- Mlanin* & mater oí tminia« 
eentrea i» th* industrial ©entrai» of th* country, 

at*ff#^t*imj^ »¥iff4fii44l fr»troUfA..Mig.Mia Toola 

la lì» futura it i« ax]taatad tnat aunarle«) lly controlled 

»411 te« utad im the O.à.1, la tnareeala« q vanti ila« •    fi 

ehould be atudled »nd oovered are the hi/* Initial Mat ©f ».0 

li ita valatlon ta «aa ptvemìim and »ark*tin«, 

il far renato« tnaaa «ee-inae and the availatui*/ of 
aad rayait faeüitla*. 

et tha 

la a 

I* ana foreeeen «tea elaborating tu pian tm indita ti lai eev»lop*etit 

• Uia «.AJÍ. should rara» to a develop^ oaaat^ to «aalat Ma ©.idt. la 

Mlaala* a nnahia* toel i ad uà try on • eoientlfle amala aad aa sgrsansiit 
«Ito tat B.S.ftJL   n* folloütof peintB bai to la ooneleered. 

1 palata of ria».    SubaitUn« technical aad tachnolofical 
far toa anchine tools aa par toa prod« tico proci tant 

©al aaaistajica either by Ita tralalac irai» ©f Ö.A.Ä. 
ar by deratia« apparta vbenevar naoaaaaryf   toa dal 1 vary 

for toa annusi production profana** aad that aa toa 
la faato* in taàin« a daoiilon altoar for 

eat any futura axteneiona, aa toa develop 

affa» oradit faoilitiaa alto a reaeonable manual iataraat iato* 

I* la xmdaratood that altbou«h «ha development la toa fiali of 

1; controlled aaohlra tools la now playin« a kay roll 

»**7» yat toa general purpose aaaàlaa toala saga aa 
latoae, «filila« amohines, «iliin« «aehlaee ato., ara atlll 

«ties, even in toa da ve loped ©ouatriaa. 
Il la that toa developing countries ahould 

fWa nan be started by Joint 

in produsAn« 
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b<ít*«et;  th# tl#v«loiM'd «ml rt*»vv l--?. r,      '"*t--i¡"!   t-  tv.    n.n   lìwi   %ìw 

dfV©iof!o4  oo«iilï*i«»f<  »h-.u«""-   '.**<?   4h'   t   rv «• i     •    ••   " lcî   by   the-   c#w! c; f »/• 

countries.    CI» AiWnntii ••»»  M«"  ?M¡        •*.«**]  --»-I- 

7h# possibility of tnar«*»tt*r -  %* •   % *f,t,i,     f sñfíh Xyn.  <•>* m*?',-   ••  » 

pr.4,>t,<tJ r,.nd   therefor«,  cuf'.r.    •-**•,* u-•*, c^.f-tp. 

•?h»  j»0*»ibiMV Of expor* in.-* a-'iusu»   ,- íí»   i? I***  i%.wì -#é  r¿«¡- • ;• »• e, 

lscnMtsiitf ti» t*elmlo*l •la^o*-hs>•,* ef t» 4**»lc*|»if>f tcmntr»»». 

f»   MV«l0»4   MWltrl«»   «JUÌd   C3ft«IFtr».«   «R   Ih«   pf«HÌM»t i «J   rf   »rrf 

eo*flicat«d «tt pfi«ÌM »*t«$n*  t, vim, 

Î» il«t «ai co-o^ruUor. »tv**n il* 4«v«;op&aif Oöur.trn» ftl,#ul«i jrwi 

In «te mohin» tool  .ndwlrv cf fi* fut*«*. 

Adric« on Ito »ttMicramri ©** U#¿nlhf «Mtt*» «uri prwuior, ef ..<-*•, 

I« «t*ff the«* I» t» initUl stag»« prositic^. of MI Mf*H te etw»-   *-« 

probi«» f»cln# •* ««M» farà ¿aUu*try mi *4vì«in* » w 1« »^ *. 
tUct O*B te e»*»», pteviAiag »jwrt «Avi» m lui «sa. »ti«» PUKìJ, 

•ruisUriO« in t» NMÌllìatat «f * fiiW*. **** »»!»*»»% »et» for 
th* »ofttmt tool tnduatry te»!»* «lili full futilità» fé? t» tft*wfiutur* 

rf «w*»*rj»i «ni «ritt» *»1 «wtt«jt «w »*» «T «* »*• *« *»rt*A 
f*l,S«»*G. e» »Ms« tot    -A.!. 

f» orbitati« oou. ' »Uo «Miifrt «y »wrtaklnf MI tswrt -^uiv , 
to MwrUln «twtlKt tttatmNM Nu mtvUiftaf of »«ite« tetti« m ttt» 

ad 1A t» lifbt «f thU «port ft4riftiAi » oU^ 
it tefe» to l»rw« ì» «ff«ctii 

ttwl «took« «f t» 
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HILARY 

Status of lochine fools 

Details of production imports and exports of nachir.c  teolo,  toother 

with the  total current stock of cachine  tels in Hungary,   is given iu the 

appendix fro« which it will be seen that 115,000 nachine tool« are 

currently in uae.    The œajoriiy of these machines are universal types, 

but in lat»r ywars an increasing muster of specialized types of aachii.es 

have been introduced.    Soae 6o£ of the «achinas have been manufactured in 

Hunfsry and  the average age corresponds  to the international one except in 

the oes* of finishing mohines, where the average age is little mort- than 

•is year«,    lochine tool production first conn*need in Hungary in 1672 and 

was well establish»* by the end of the nineteenth century.    At the present 

tia», *** %•*•* output of the Hungarian n»chine tool indus117 is about 

20,000 unit« and m tili» b*»i» ftir^ry i» 15«» «» ®* V«rld list of 

tool producing countries.    Sea» 3%í of the total production ia 

by »l»vwa factories, which »re supported by •**•* further factories 

MUliiolm »*cill»Jfy »quipawnt such as hydraulic units,  tools and S*CMJ*» 

•Is—nit     Em la»U*«tw, which provides own trai i ted facilities for rwawmrnh, 

émlofswftt Ml t»»Ua« and for investigating technologic* 1 yrebUa» of the 

•Metas «eel iadustty, is atuchwd to on» of the lar#»st etgsAitatloiis. 

1» aédiues) te tais, «hm I« » second latitate mmiiil vitti developing 

»Uetrie »atewBti» «Ute «* MMUFìMI MB«*Wì »?»tew*.    l» «áüti©«» tfc» 

tBivetwitie» wjki tee Twchftioal li«h Sonools, aaalst «k» 

tool lat«»«*f If iMsterttfclag woohliw tool remreh projects. 

ffjt wf «t» «ffrlftì K»l» fffwitiWMt •*• wmmì swtal out tin« teetuno IM 

UM li#i •**• MiU» **t#M «*!•§•*? mê I0tm »tel forsuM -»«m*». 

Wm liKwaiUi pialliti 141 »»eie in* et smetti«»*, MteStsiiaf ia'-U», MUíS* 



•achines,   drilling »achines*     n rvíir.í* . >  '    -.< »   ¡rd oir*#r utttííii» nr-^v¡%» 

including siidgat aodular unit»,  «{«ru »-¡   * .  u  -vchit.ra«  epatiti pur*-f»»»« 

Hichineí  «nd production linaa.    in -*¡t   \< ..n  i-   u«<^ a »iá*  mnj» Af ««tai 

forman*? :.'üichin4ii ere siso »»nxif--ictvir»'i.     I-   •* -••' * v**ra,  fr-ocr««*» 

controllo:; and nuriericallj'  cont'^¡>i   «• i .,-••*  riw ai*o feeer, •^••*  to  tv 

range,  including progruBSta« controllea a*i*in$ ami tumiA** wmQhum*, 

auton*tic cycle univereal  cvUnüfU». and   int»rí*al griMiag «uchir»»« and 

nua»rio«lly c<mtrolled turret lati»«, hi uh , meine*, feorinf latote, chuefci?» 

lathee, Bulling »»chinee,  jif borer* and   #-.-.•;:-.ir.« centre«. 

art auitaUa for 

Fully auto«» ted produc tiats i in«*« for ^«hinauf boii»a 

of aleetrie aotori at the rate of 5t.x»,C*-<0 par vmm ha*t two« 

la the futura, it ie plannad to tertrofaaw mawttoall* sotUnslle« 

to œet teehnoloflcany lilghar r*Auire*#nte a 

of eimilar part«.    ftea proportion of SUg*- 

Bettino, tocia ie «teadUy twmüM »afasia 11/ lu 

fiale*    lo addition,  thera la a atoaéiljf i*ajn 

f >r «et« aaohina toóla «> tcí. at» tw¡.í up »nd ti 

itio» of apee i fio parta.   11» »f*iâro«aft%B «f tt» 

tt* aolootto» of 

ff« 

lad. 

tools, «itila *t m 

la fi* 

to a 

to faoUmta 

lepa»« of 

oporUo» of 

ta to at 



Utafftal. „iM.fa^jBil Mala. üiia¿ 

TI» tt«n#erüiwi litchi ne Ve»!   *rdue try   re^Ynite»  that it  is not 

pfieVirAl   for mm country t.- íi*»v«»i-^ »li  *ypt» of oaehin« tool» 8fr<  jvts 

ih*r#f  r»  *   J*?M   hMn(!«i r ;* '««'iwf  «•.,.-»   f..-  the 'atrlx «hrend .~rii-?er, 

th« K*ti»r Forest numerically  cjctrollri a.wli»i|j anchine» and aachuiing 

centre« ana  ite looHekke edge bend irti rmohine.    It i» intended to spued-up 

ta« atwluct éeveiopuept 1^ further buytnt of Uotnaia and eeveral anchine 

tpantirt ere im eueoeeaful oo-ope ration eith importent Veet European 

tool eegtte.    Tale traffk*  ie not entirely one-way, a» Hungarian 

lea ho« toll Uoaneei f<*r    a«» of their sechine tools to be built 

la teltfterloje» «Ml Turti«y.    further n©#oti*Uan« are in band oonceraing 

Mil in« ItMMioM eli» Mvirtl ««apanie« in Ut in Aacrica and Asia, hungry 

U aloo •••% to aaWr into atttoall/ favourable relations vith other 

JUttflfig oaarttaN to kalf the eovolopaant of the aaohin« tool industries 

ta im oo»«itxie».    •uceemeful at-la total rc-operation between Hungary and 

€•0.11.1,6.0,1. country» In ^v reaeareh and predttet developing 

Of tì» mm% iarortar.t  wit*, developing of U.C. system s and 

«•»ir bftlUiM «Iti, produciti ayetoa» and »rnociuteti conveyor aytiteoa, 

ani éeeip*» tooling eyotoaa for ••0. arehinoa, 

it lathe». 

U reviowia« «* *»«^ of 

production of p««M «a« parto, 

•ethoda.    They are alio continuing 

of «wir ooeawiter-eided data prone sein« ay » te as to anaux* 

«MIMMO» of aaehine toóla *y aean» of an effective 

•alle««   It ti eoneidered that the quality control io 

loo! fee tori e»,    % ata» of regular in ter-production 

•ü 
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control and  the thorough control of uni u and  the  finished machines,   they 

ensure  that the accuracy of the machines meets specification.    The acceptant 

teste of the machine tools are  carried out both statically and dynamically. 

In addition to this,  fatigue test? are done on some of the machine  tecla 

selected out of the series.  The n:ountir.¿- ami.  final inspection of the  hi¿;h 

accuracy machine tools are carried out in air conditioned shops.  In addition 

to these there are air conditioned measuring rooms for measuring parte of 

higher accuracy. 

• f -f 

The machine tool industry is endeavouring to meet the demands of the 

user Industry to obtain optimum utilization fren their nachines.    The 

industry maintains close relations with their customers, giving technical 

advice, offering a wide range of accessories in order to increase the field 

of utilisation and where necessary, supply machines already tooled-up for 

specific manufacturing operations. 

Maintenance and Re-building. 

Considerable importance is attached to adequate maintenance.    In addition 

to this,  the .aaohine tool industry re-build &¡3 to 8^ of their machine tools 

annually according to a programas which lays particular emphasis on the 

Bottleneck machine tools used at the plant,    imchine tool manufacturers also 

undertake re-building for their eus toser«.    However, to met the increasing 

demand for maohine tool re-building, a company has seen established «Moa 

undertakes the re-building of foreign and Hungarian built machine tools. 

Introduction of Nuaerioally Controlled ilachine Tools» 

In 1967 a representative plant of N.C, Bachine tools was established 

in Csepel Maohine Tool Works, comprising 5 N.C. lathes, 2 H.C. Killing 

maohinee, 2 N.C. boring machines and 1 H.C. drilling »achine.   Ths ei¿ of 
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this représentatif plant i*  to p.»u>iy   th« Hungarian mmtul »orklrwt 

induatry direct »1th workshop experience  m introducine: M.C.   taehmnuat, 

to establish the »ays and raethoua  of workeh* p and  lnb©vu* organi tat 4 m\ b#»t 

fitted for H.C.   and  to provide a  baaie  for th« practical   training oí   the 

specialista for complex uutoœ*uon. 

Hungarian built U.C. amehlnae till shortly be available with ïw#rtin 

control equlpsamt, or alternatively importad control ayotoa»•    Th» product urn 

cost« during th« initial introduction of N.C. «achinas utilisation ara 

bifher than ooov»ntioi«l aaehinas and in censi darà ti on of that* factor» 

the Stata afford« eupport to thoae entarpriaee establishing N.C    aaai.ina 

groupa,   fhia aupport la available to tiwaa companies ahoaa production r*n#i 

of fora reasonable poeaibilitie* for tha econoaic mm of I.e. and who mil 

undertake continuoua and planned oparation of tòt 1.6. «meato*« of at !•*•% 

5,000 hour» of pxoduotive vwadMC of 

In tha intaraat of tha technolo*ioal 

equlpnant of «dvaxoed 

ita 

aaaietance to the «oaaaiit«« to git «aofcine toóla 

,    Xa addition to tala, tha authorities 

InaWll or na«laot to 

toaiBln* of «paarontioes, 

•Milt« workaro.   In addition to 

to flvan in «p^oial 

.   Ï 

of aapmtloM vocational educati 

anion oontoitot« to tha U»inin# of 

tea* schools baco«* aiti Had «osterò o 

inclination and «Motte»! ability.    Cìaaeae 



is«! for »di,H uA*kiH#é and wM-p-ilUd »sfktri, 

Jyltiiii£i 

it! 
Í 

t% mmúé pm¡m%* litt 4««tlop»itt of II» Hun«*rUr »*«hift« tool 

«•i «M* ichoUrihlp« to *jtp*rtt te itud/ ttte feliowln* »«bjtctsu    l.*Ul 

l«tte«li^t  f©n»éif tertB#l«fif» fefflaf uctu^cl^ör, «teMlv* MWrU, 

-    »I Wchnolao'. or^itttiT«! ptsMNi eono#min4i th» 

UtrodttCtio« Mi m •? S.C. QMhIrw«, or«knia*Uan of prodottio* tñi H» 

»tan» of MJitigtiiitMtim» cc«|>gur-*i*i^ é»»t#i »ai a» o han!» w o* of 

i« 

>f 

ammmam„l^l^mtm 
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Himbcr of 

lÄchlwi tools 

producid 

i't 

i29m 
19,470 

21»TOO 

N'u'liíf of 

l'AChins  tot'Is 

iaporU'd 

3*0»« 
1,507 
M50 

lïurber of 

Lad, Ino   tools 

tjcportfed 

*, tulllae «»«hi«« '(ml: 

i<ff?0 

ì<#?0 

If« 

I. DrUllnf NMMM **•*• 

197© 

ipo 

„,=ïAL^Siiïli! » 

e. 

19Gv 

wo 
ipi 

2,729 

5tfP9 
3,000 

AMI 

•Art 

500 

1,453 
1,720 

1,600 

B. OrtAdiftf NM»» «i^« 

n 
. ¿tei. X' ». 

tools 

1,174 496 990 7,^0   1 

1,0*2 162 603 lüf19c> 

too 200 500 10,500 

5,4M 503 1,001 1*^,790 

4*1M 145 1,095 23,t>3l 

3,900 15© 1,000 »o.coo 

£04 il 

24,237 

25,*'« 

15,499 
21,977 
24,000 

il, 3«! 

12,439 

12, W 

13,«7 

22,349 
90,000 



W9m 

-64 

IRAN 

f ft'f 

Status Of Machine Tools. 

The results of a recent censúa of cachine tools are not available 

but the figures for the imports of machine tools for the years I965 - 

I969 are given in the appendix. Prom these figures it will be eeen that 

in I969 2,232 machines were imported. As the level of imports over the 

period 1965-1969 were reasonably consistant, it may be assumed that the 

total stock of machine tools in the country «AS in the order of JO,000. 

The Incineoring Industry. 

The Iranian meohanical engineering industry can be divided into three 

groupet 

(a) Government owned industry controlled through the Industrial 

Development anà Renovation Organisation of Iran (i.D.R.O.) 

(b) Large engineering enterprises which in the majority of cases have 

been set up in collaboration with a major foreign company spécialisa 

in the field eonoemed. 

(0) Small soale engineering ehope employing only relatively few operators,! 

usually located in primitive premises, these are coaaonly referred 

w^iF   ^Mee*     wflps^P'    spew assesses*    ^•^»•^•^•^P W'S#^S S) 

I.D.R.O. «M established by Act of Parliament in |fj| caá in the 

iring field controle four ooayanics eaoh of which, at Hie present tlm, 

it is* te oosaenoe production in the near future. The effeot of these 

otaaejtiee on the industrial life of Sita when they do seseas operational will 

^PSJP    ,^SW#     WASF^P^BSS^BïB^BJ^F^PSP   SWSSBBSSMB* W/^eseww* • s>sis^p    A ^Srsjps>    qpvpss^KSBswSHS>^pfp    W^Pss^rSJp £jy|9^a   aajj^p W 

1.   «abris Ifctallurgioal * Sngineering fiant Inc. (Machine S.A.Z.I.) 
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2.    Iran Traotor Cimpani' Tt.tuiir. 

This plant is »cheduled to wM.ufectur» ir  tr*  wntul   M--*-  ' . 

tractors of 6$ h.p.  P«r annua.    mtiawtol,,   the PUnt   it, -. ».,    ;\< ^ 

to increase production to ir.w-vi t^ct^r» t*r *!,f!«*-       " ^ '      *   ' 

are manufactured under »  lir.'ne* fro« Bufc*u»i» H»4 ort     r .-   »•!- 

antiquated design.    It is understood  that lnveetlaaUo*': M^ 

mada into the possibility of mAnuf^cturin* * traotor of «ndart»      *»»«». 

3.   Arok Machine Building Plant Itw. 

The plant is located at are* and ha» toee» eewrtrueted u*ter *»*¿.i«r. 

teohnical guidane« and is entirely #quií>feé »it*» M««**«;   K* ' * 

•aohinery.    The building« are of «xtreaely tmmvy «ens truetlon —ï  - 

has tha)»fo» toen decided that SOM of the. lighter fatonoatlon» 

»MOB vt» »eh«*ul»á to to produeed i» the telUiftg »houli to 

eliminated in favour of h««*i«r typa>* of «^uipawit.    Vto oo«peny - 

»oheduled to «anufaotur» presBure ve •»•Is, toll eewwiyoare» ai»» rait» 

•teal bridgea, package boiler», torn* txchaafter., «iiifMMtt fer vue 

foot and mm* i»*»»***«», lift ernte fe* one»»t •onstmoUo» » rth 

tad road taHnç oaohinery, t*clmolwiUcal i true turar- for ;    :• 

, ste*l and ire» oastiag» • »Uri   bf1. 

and pressed »teal 

4,   Imi íes» •»•» 

«ai »enufaotur* agi ioul turai isiplet»nt» and inane trial 

the desi#t of the John Beer» ftfjnrr of t.S.A.   II» 

fault it looatod la ink aéjMta* to the tea* IhtMn» fciildiag »le»%. 

the operaUoa »All to fa^eAprtlf «s» «f •••••Mg *« *• •***# •*«•• 

te« i« It antioipaWd they «tu ulti*Uly «sto » ««»•i*»»M# *ilm» 

t* fateioaUoe» fro« their Mí 

UN •*•*#* of private indu«try aeaooi^ted «ita for»un pmrtoer» include» 

BMW, Ley law!, taWM afa* S.K.r. «fcl«» are rmatly 

Wring «pUMtlM«.     I»»»  I» «It« »J« *H»*M» 
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opération» with liai ted local rav-ífactur«? by companies such as Chrysler 

(Klllcan) and âaerican totora (lìaibl  r).    Production of consumer durables 

•uch at refrigerators, air conditioners, eta.,  is also undertaken using 

imported compressors and electric ?c,t-re but locally manufactured housings 

other components. 

fba other aaetio» of priste industry, generally referred to as the 

imâmtxf, eoware «any thousand» of fiali companies which are often 

oo Bore than single rooas on the •*!& a tree ta of the town«. 

The establishment of the training centrée and the devolopaent of the 

oimé indue trie» will undoubtedly appreciably assist the 

EPMlapaaat ®f tMg sector of anali private infantry.   Tha Stata companies 

»ili need to pttehaaa nan/ ita« frcai local suppliera and will aataolish 

hi#**r »Un4»rdt of fiiaUty than hitherto exited.    Furtheraore, a great 

SMslPif of Urn trainees twm tisi sehoola will ultinataly finé thair way into 

tbe evali private ¡toapaitaa«.    It ha» already been notad that soaa of the 

ita la tha íaémtrr •minant »eheola cooe f*o» good looal faMliaa who 

ifttaad ulUmW.y to set up in the 

it. 

to tka 

«Iti 

, I» tka 

thM eay nut be halpful t* the establishment of the 

It »ill be af ooneiderable benefit to Iran, 

tettar standards of quality and 

of «BOMM toola. 

%o 

illy «a#lo|r Us» than 10 aan and **y only uae 

tools.    Trwrt mm m reliadle figurée aa to how aany 

•siM tut that« mm w*#t*i*tjr tavatai ttwtám«. *m Me total 

•f mmÈÊam i* «ae ie «reatar a» «en n, n» waty Urte M 



The possibility of assisting them with a rebuilding centre  to restore 

their machines to original accuracies and productivity should certaiidy 

be investigated. 

Machine S.A.Z.I. 

As this company is the only one scheduled to manufacture machine 

tools in Iran it is given special attention in this report.    Brief details 

of the company employment, capacity and proposed product range in the. 

maohine tool field is given in Appendix 'B'. 

Production has been organised in the Company on the basis of producing 

specified types of parts within each section of the factory, the system 

often referred to M family grouping, whereby all shafts, for instance, are 

produced in one section and all gears produced in their own section from 

ths raw material stage to the completely finished component.    Exceptions are 

Howovor, to be mmde in the oase of the production of electric motors which 

«ill be produced in a self-contained section of the shop. 

Ite machine tools to be built by the Company are to the designs of 

T.0.8, of Csoohoslovakia and th*»» therefore, have the advantage of having 

been proved in operation,   all jig and fixture designs are available, together 

«itti «11 production method date.    Supply of materials apparently is however 

proving particularly difficult, especially whore limited quantities or 

•peoial steels are needed and in th« case of the many small factored parts 

•Men in m industrialised oountry oould be easily purchased from many 

looal souroas. 

•oppila« of cutting tools ax« also reported to be difficult as the 

«•tai «I «»i* requirements are «Mil unknown and especially with trance 

labour, in saisies arc liable to be at a higher rat« than normal. 

Ito potential of this plant Is veiy eojMidefftbl« but the aaj»g«c«nt 

*M facing eonmiderable «iffloulU««.    îieny ®* «» «mcM»«« hmvs already bten 



-    «>*    „ 

in ita 11 ed for twelve aonthe  but tWïi is no pronte!  «f  Ih«» jofttvnrin* 

productif« operation in th# isaeediate futur».    '»"he wiy aoal« of ito» 

undertaking Slight daunt «ven experienced aanegeneiit höwevert  ih« 

de te mina ti on to «ueeeed «siete no tiJit, provided  tlt#  ri#it f.^tiUtnc« Min 

b« given, volions production could oou.*nce quit« rapidly. Tu» «»chiM %mtl 

Manufacturing indue try does incorporât« cany probi •«• »hi oh do not occur 

la other perte of tí* engineering industry so that suae of the eévisete 

•hcruld be fully experienced    im eeohine tool production.    Ita*» been 

suggested that U.ff.I.D.C expert« «houia le atee a vai labi« te rrovide 

easistanoe in the areas ofi- 

Indu»trial Engineering. 

Quelity Control. 

fooling Design and Production. 

Financial Administrate Control. 

fr 

• period of «is year« «ai the 

boy» undertaking work of an unekill»d nature receive no further 

Those who reoeive a further thr*e year» of secondary eduo 

to be trained fox seai-skilled and akilled Job», «Ml« those who 

• total of eis year» eeoondary education can «xpect te be trained 

•ajority of 

A l*ff» nueber of studente continue to University (ton universities 

Irmn) ana it ie stated there is no «norte«» of qualified 

a men ¿ore aeri ou» shorta«* exista at technical level. 

Both at llachin* S.A.*.I. 7Sbrit an« the Uchine Building Plant at 

, top grad» craft and technical training school a have been set up. 

places for 140 ©«*• •* fabril an« 400 at Ara*,   ôectione for 



!» *» 

• ir,U *n«   »rnlniR^ m*.   »*» - *   *      *     ** --**   r   »*-*-^     ****U        »•- 

tMH «r« ««,«¿»1*« w%m iti  »t-tr-i r,»**   . «t,   •  'ar  *»    • •*• 

*jtf 1b»ortU«J »t*li«««     I*  i# *mmï    -* u   toi»  »oyo fw  u»m.i/   r-i  . 

Uw M» of Itt 0* **lm Itili m$ß  t«»j  mrm v««i«to**«o la*   !**#* »r»  t* 

tut ni!*** ta» taataaaf o,u»o*ly «ai »•>• *» •*•%!/.    TI» t*»*ÄWMr •*>••*«* * 

pried ©f «intet oao or to» yw«# *»r»r.im» « ti» oloaa •* •««* «  **• 

«hiob tat  »tutUrt »lilt* MfM*«t«é  f« V4»ruw.     Ultori 

tm taooo êmmw i» wmtpmmè m%^ oaaytottom •# tüolt %m^m 

it th»n rtttrlct«<i t* »is nonti)« l**t««4 »f «I» »*w*t »»* y-. r». 

!%• «tudêoU mm emmtêmtm to Uok pwÄ«*l  ti .tvt*« «M t« *»*  - * 

•iv«ly tteorotloal toproach t* tho j>r *Ioa* «»;»«a oro t-^««.«*« *« 

Tau* *fpo*f« taorofor«,  to a» 4«fi*tt« oooo» for * *«ita«4o W*4 

in oréor I© offootlwiy uitamto ote*»*« tato ta**» try **r«*t« 

thoy aso «lloood to uaoort«*« aaJMpawat tao»«*»*** ti tía»* 

io a ««finito MO« to ootottt«» * MIUI 

ktio« OHI at flw> aM teli ìtamry teetltttof tot «•• oowori*« tao 

of aaoMa» tool« «Wo» aar a» roa,*»*»* 4» tao aaaatry •-« **o 

of eupply for «a«» «toiaaaat. 

1« io aot tUff»tWO that attua MAteoo «©uli la Mf aar «lia*«»*« «*• 

My Ittwotn ti» pure>»eer o«Ì «ao iooootte of ft»#%i^ *«^* *' 

Of OBoMao tool« t*fl 9%h*t ^Mmtìm ofuioaaai.    la» fteotioa of "-• *»o«t* 

wmXé io to oaowt tt»t ^» «Mait «M «M« «« ««uitilt«« oooteot *H^ ' "  ; 

•MBHI i 



*     *í     « 

a.*.*.,.  el«*« ft*«    •*}  r..T    «n #ff*#%|f» a*ftt*t 

er Mi  Itei A wtMififtt •***•««»«« of  tfet WM*H 

It t« ffH—t «• «Haiti «toi 

ti 

>• If • 

Nv • mm «evtl tm 

m 

i •jy te Ittita t» 

*? tto 

• Hi «* 

État Ä» il 

«»«Ml mm mi%mki w ••ftwwn» 



«ml   ti;*»   t'.t   ir   ti-.   I,.í,¿»  U-vta I. — t*  vP< 'Vi :". t iona 

r§e«titljf *#t*M ,   l**4  «h-^jla '••vr K  CO-Vì I«;* ^ Li«*  i,-."L:-¡*c>   .'.•.•  V.;'    > "ter 

mdktor of  ti»   tr*i»W"«-'   rr - •  * = .:.«•  rw   r?- --un": t.r-t»r     ili   •.; *        .• 1,    ...•>„• o 

»M%t>   Um  »mìì   *^-*4í'    ih^ctr.   í**i   Í..-.T   * vr»j', ;> ,,    -T.ic'i   u-c,    in <V   ¡«••"•"¡.ed 

ini  tfc# i** campimi*« wi.l  then?fon»  b*   riaoi*,   ÍY) •   \i ¿vu,..-.?;,!  ••..:•• 

dry,     vsr thi* rtMou,   it   i» vitally iMrort.-^i, ih'.. ü.t n#v 

LWtiaM »h«ulâ  t«e*l« the raqulr«iMtnt» ef sae'.me «¿ú oruipr°nt 

è» « fiiilj* »«itnUfic te*«»«. 

%#©! indttttsy   »ill e»rt&i»ly b« in iw*»d of 

diarifïf it» «uri y y«»r« If it to lmv# a reasonable 

A tote« vlftWb.     It 1» u.r.a*.r.-rco4,c. ttt..- ac th'- 

foHe*la$ elWTtffr* *ï»piy to iwncrtad taaeMn« toolet- 

Ut 

% •tteWletowit», tí» fi*«t two it«« 

le Djulf* 

le previa« ti» protection which will *• 

th« #09«v until 4% inn fetei*» productive *nd •ffioi#a% 

U« ©oegwtitioE fro© third countries. 

•êemxéiMm ffrchin« Tool lndmtiar. 

ki«t#Jio# ©f for»i$n »*p»rti fiip«oi*Uy U.N.Î.3-0. on*t 

a*« mehine feel faoteri«. 

(*)   ft liait or «i*p ttw i«pe?%*ti«» of »jail«? products to th. prcauote 

Mi 



ye 

manufactured in own factories.    It goes without saying that this 

limitation should be in auch a way the Manufacturer is not allowed 

to decrease the quality level  of his products. 

(c) To facilitate the importation of raw raterial and components for 

manufacturers through decreasing of Custo&s duties and other coets. 

(d) To try to come to some regional agreements with other developing 

countries, helping each other in creating wider aarkets. 

(•)    To encourage and help private sector in installation of auxiliary 

.   industry and thus helping irasterindustry with locally covering its 

needs for purchased parts and components. 

(f) To see to the training of the technical and management staff needed 

for industries,  through arranging suitable practical trainings 

parallel to theoretical ones at universities and institutes and also 

sanding trainees to developed countries to gain practical experience 

in respective fields and professions. 

(g) To try to establish a more or less unified system of wages and 

salaries On a country level to prevent the creation of special 

attracting polea in some places. 

(h)        ' To      establish an industrial standardise tion as a guide 

line for systenetic development of industries and as a acosan tool for 

eventual co-operations between different industrial units, 

(i)   f© have long tern industrial development plans and foreeeeing of evil 

necessary step« to be taken for realization of these plane. 

2.     By the factories themselvesi 

(a) To select the products to he manufactured, suitable teohnolcsy and 

aachinery after a deep study and asking technical assistance of foreign 

and especially U.N.I.D.O «xperts. 

(b) ~ To employ   experienced people and see to their continuili« 

training in respective fields. 



(c) To imke use of experienced expwrta of devrlopad country*»  at leant 

during the first fiv# year* frota ruttine the factory »n run. 

(d) To see  to the important task  of production planj.in« activittee «itn 

regard  to & good market research *nd aleo cbracity l#niin4 of 

production facilities and husain fietor* 

(t)    To be careful in optimum ehoin« and consumption of material, 

(f)   fo try to croate a suitable relation bet»«»« the nvebtr of direct 

production workers and the other indiraet staff la order to decrease 

the indirect and overhead coats« 

(f)   To §•* to tha économie eoasuiaptiQR of âif forant kind« of enervi*«, 

(h)   To take oar« of planned oroir*ntive repairs of nsohlnery aad eçuipœnt, 

thus preventing «nouitahla intasasti«» in production prooeeeee «nd 

increasing the lifetiae of production facilities. 

(4)   To tnkn a spaoial care of the equality inspection of sanufuotured parts 

and final products. 

(|)   To eatahlisii organisational rules ani prt»«ij»i»« tm »aooth ani »ropo» 

naming of the faeton» 

fût aroas la »MOB i.W.I.l.O. oould teint lM»*i*t» emoftt to the 

tool aanufacturiftf aafati^ of the oomtry Uo arüwipally Èm Ite 

following areasi- 

1. àaaistano* M •«•»»tad earlier which Is requited If »whin* I.A.l.I. 

2. The establishment an« adoption of MkiM tool standards, iaoluüaf 

•achine aooeptanoe standards. 

5,   ferket research need» to ha conduoWd an a Mali •*#• atlatvUfU wanii, 

4.   Praotioal training ©f Graduate Satlneer« ani thtir integren* 

into the enfineerin« industry. 
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M'kM 

JK*ng.."¿ :.'a< Lí^JA^HJJü^ 

aaeMn*  *-'"l   .n-liwtry,  «iti-*-»     .       -»i^.      *    -  tj,# -*• ?»t«  «*rt.-t.    «»«••<;*»• 

RUM   *-  IM» »u»J««t  Mi   I«   i«  r*t»i#r  ** ri   %« #«»li»#t min Ml*  if*  ttto 

ft »It*  Mf»  MM   I«   tè»   ^tintifì»   -»tel   Mtfclft*  l*M*t9lM  »M   ll»k*>% 

MUtf»»  i»  ItUf «Mi  fr«i  ft»M Yltttl«,   WIM«Hat  *•.',    Hi*r   Hi'tí'i^» 

iKfnrm'  r*. •«¡ifttl»,   Ito f »i, M lag f .«.UTM to«« 

fei 
Ü li«» wart. *!**->?. 

«RÄF       '^^Km- wMBWN»       %FÄ «       >BPWN» 

tiMjii .*h<*>4t. «#«a «r il M*Mit m    • 

I, ito mNitri«! «fetttÜMl «*** «Í tfêê, 

thit «M» afa 1,4ft tM^r-i»    .it*tU«^U, »f tMatt •» *r* ui 

•.     te «M) IMfUll  lamt MM 0/   y»M MMl 

iuta Vuv-u on t*ar«M, «it total rtU 

M Ift «MM»«*     If If %* tWIÈmt a**M»i  «Mi  Mi IMI Of  W*  #W»f 

%ÖOl MM,  Ito totel »ili la 1,K>* «MM IMI», 

««ti M MMi aar vai» MchìM tool« ta »that traini*« aataaliahMnU 

mm «• ìTMì u>Wl te 5,567.   H» auaamry MMI 

,, iMlttUaf aatiMtoa for lfm ia glvtn in tha 

<Rw Mjority of »achinaa at Iakard/riô axa • Und in« 

ilfficult le raconcila tha fifuro of 1,800 »hop floor 

•ppaaifenoa of tha factory, «ven wh»n thOM working la tha 

ali»lnatad.    Tht Mohlnaa art stated to haw been 

it it 

with tht 

hava bttn 

ia Wlt 

3=3 
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»•fMltVft*    i**   CtÄfl'iii***    °»      i^'*    l'i* * tU'l« ••*. * *»   •'•••      '*?'    th.     vvis     Jíí 

öf   til*   ir  »Hott   %!»*»   HI «Mit ne* î-   *   -^ti»**!,   •   -• 

t«   fr*«iH>nt  and  * «*,::<'v.   ;n   '*»*     •   *     •.'•.-••-.;;•• 

i»ttlat*4.    ?h«jr «*%**«*   *1**  -.- tr      A    *-   r       • -.-«v-rì-uv.-   - ^.. ,-.«;« 

pf*»vii«é  fc/  li* H'-«##i«»  ««««ili*!*«  = •*>*%   #.~*--^     „,-   tt*.  ft.-'   -    »   r- 

naittMriHtn* ' "f>f  f«  »y*ff»  f*rti W*n ft*«**.     "**-*- ì%i*-.%»r-^,.   -   **«¡.n.ir  r. 

S3»f«rtHfr«i repart that  l&*y*  *• i^.'^ciir» *it»   ti* IM*»!«» IH» Vì •*•*-*  »rt 

afta  pttl&jifmr ttV Sfata   ftert» ,i^»ii   f *   tNr   i^rft.n** »itn  »  *i#»   * 

yggytHftf lt»i«  Jf   li***/   fa$wir»*-#i *»   ir-   »i-*   f'it'*r» Mté  *r. *.*   y   .* * *   •-*•• 

iti» pi'a»Qmi tint Uva« fait» ira.ii M a»4a *t IM favte-i? t**tr*f       r 

a*«Mi» mefiia*« 

far fifa ymt*.  »• ytMi«it| 

• »OIHH «f tau» jra**«t mmm m-lmlmê,   Th»ta la ***wr, 

•t* HlMW^«tltll»ttin of flMt   «mara«   ajft« 

(*) fin ala«! fer taf érti**»* ti» rrrrnrr rat anil fraauenrl  hor»»|»or*r 

•et««« IMI «Uè tri e m%m» *p t« s© tiaraapffwtt 

(r) Wm «•• •# ©»tirtra Mtìmaa ©f najitÉfratwa tai «rrttitrrU a*«iui*a 

of Ihr ormili*»» prrfi 

i« MìtMitlMi «In» ih» laura? m& firn* kni %w» 

vitti tra •«•ptior of » aar ihop for ihr raf^áam» rf éiaaal leewliwi and 

also era far oarria^a«, »hloh it juit on tU peint of c«il«uor, ih»    rtata*» 

•ad »quiprant ria »xtr«Hily witlquaUd.    th* »««ait MoHim loci »t ui* ir*-»^ . 

tiaa la awwrrimtriy 15 y^rt oW »ha»«»» tha aderii? rang« froa ?0 to >0 

yaart eli.   à oorplata ita« iniUlUtion howwr, for «fetal turning i» dut to 

te introduoad »ho^tly ana it it «Ul»d that thi» nav Mctior «ill b« five 



ti«»«  ••   rf-»t-*#* i«•  «•   *£<*   $*»•*••      s# *   ^i ,     Util»   lh#  **»MÍjli«n*   <%# 

L|JK   4*#i**     i   fwU|   •*«r*i<MK|   i^      **-**   '**  %*4   •«y«nrt*>i«Hi •lit»»      *!• 

rU«rtjF    ' *•*  «    *#•»«*   ir'**Ê*   ir-  *••«•-•---      *   «M    -;#**wM  ***•>«   ^H*    %*s4   m 

II»   *«*•.   -*M|t««*» «ftfcffi  i»>«tf «fcf»*iii^r.    *%•*•  i# It**»«»*, 

r«t •«•«•atfttttt mmïmmmm ma rapnàt «*•* i« 

>l* r*ìu. 

Ìli«   «ft «fein»   #fK*f   lf   ?^*|ritt**4«v¿/   ÌMMt*i   *•    >l* 

it «MMTi*d  CU*   Ul  U»   fitti«« «feo?* 

It 

% tf u* 

Mi fvtaeiaf of mgim»t M «til ta HI** I 

if 

«f 

pOtBÍbl«   tO rml 

of tlwtt 

ir «I» 

•tx^t of the 

•tettlnt toeli i* 

«tóy fe*** I», 

it it 

ft high 

with 

ef «p 

»a ti qu» W4 bat 

to b# un,   It It 

but that tto 

•tot to»*t It 

TrtitilM Çrafrtii 

flwf» M» ttx— Queipa teminini OW«M MtoeUsM or te 

of construction.    Tb« oldest of tt»M it th» Kftiimyr Instituto vhioh 

•aw» 
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•*•#*% ìm»i  in «I» i*t*HP «M i  urtili  r M ti«tt««t  i«*t.-•* ,.-.re »t*i 

li •* «• I». 

• 4' 

*f 

ni» 

l.u*. 

to toll! If • »JU« frìtti** 

I 5**1«»  OK  Uli  M»t H» *-«M *wt»M* «pin«« «f 

imtMinip H» »«fi *»ff«m« »«4i m* j««Ufy *• ••• 

i»   4« 
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tm  %y%mm mf m-^%nm  %<**l* nn4  «»»  »kill   far ormiti»«  %!»•» «»oltlM«i 

MI «til  m*  tin» M Hi »4  fttl#r» fV<r m  rebuilding pr-afmmm mm »mulnl»!«, 

fcitlMnigit nmtte»«» *«n*ìé umtaufe UMII/  i«  in>-#4#e» 

M mpiirt w**4 ta> t»t «p «i »ff^ii« pMvmtatif« mm- 

if «M«* nap i« Mu «Mtiüi^i« IMP« to it 

* ttoft I« 

Ito utiiia»ti<« 

.ta« • Mt «• to w§ 

«I *.f   tolli te Mia 

if 

m t.«.  «Pill «M» tot«* ^taMM«MWty 4MM #t 

•topllfl**U<» la MVt#t«« fKUMMti «ttigè *»*• m^M tvm «***t »»«•*<« 

tft Hit  »l««t««ftU  ttmU   Hl   tt» pMl   f»« fMf« ft**  M»«   l«*ft  M>tt«»4. 
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â U.îl.i.O.O.   plutôt,   for   4^  m4*em%%*m of   pr-»>•-•>   t   -*»-=.*•"      •    • •• 

•T %mt ttrvi«««t 

mìmmt mmm 

|i« it «tilt   **i«*fv« i* «M« •!•*• * •   "*  ****-* 

M«t •«•• •Mil*««     *•«• M*  •!•*<» ****    ****  -T* «" 

MMÍ4   •«•«*   *•   MW   I*  ••*   «*«•%* ***.***       W*. . .   4* 

r~* ' i jf 

1« 
%»•* 

•« 



r. %m *»•**» •«* «•iH»r»<»i«i»  *r ii»«t ji#i I»     ftp»-!»*«* 

ft»*»?*«. 

»«•»rialti,-  #"^r»*^ïî»4   f   •>* »•  r«w  »*• It*- 

ttttif» aim ^Militi»«  fm UHI #%»ff. 

-f 
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Status of lochine Tc.olo 

Detalla of the machino tool production,  inporto and etocks of «nachintn 

in Israel HW  pi ven in the appendix,   toother with a  Heparan  table, 

outlining the  industrial capacity ami enployr-ent for indurir/ aa a »holt», 

for the metal industries, electrónico and for thè machine  tool industry. 

Proa tuse figures, it »ill. be noted that while in I960 »achine tool stocke 

were omy 12,200,  they had increased to 4^000 by 1970 and are exacted to 

again quadruple by 19'JO to a 185,000 machinée.    ! achine tool« aanufactured 

in the country have incre^ed fr-un a negligible  330 per annun in J.?60 to 

2,IOC' by 1970 and thia figure it* expected to increaae six-fold by 19&0. 

It ii significant that, xn epite of theee large inereaeee in locally 

produced aaohlne tools, ioports ara al au increasing rapidly. 

Basic« ias»t i» the amahina toei industry ia empastad t© increase If 

&$ par aamai émim the period 1970 - 1975 ooapara« t© 7.2£ *« *• »**** 

induatriee ani d.Tfl for induatry aa a whole. 

Output for the rachin« ted ino.uetry during that period la expected 

I« iWMM ay 25.¥ *•* *««*•* 

With the high rat* of aaahâaa tool eaaacatioji inte thie aeetor ef 

induatry, it ia clear that very »fié expaneion will tei» place,   f© aseiet 

induatry Is aeinUir in« an« iaprovin« ito tffieienoy, tba laraal Ina ti tut« 

Of frodttoti ity incorpora u» a My amom as automation Ina ti tute UT laraal. 

firn aroeoaed future itructure for thie body ia «ade up aa foUoeei 

(a)   the Industriai árntoaiati«» Pe partean t. 

Thie la an already etietin#r départant wnioh ehould be expanded 

for further   »v«lop»ent and application of autoaetic ao tua ti 00 and 

control systeas in (existing) ope rat ion e in the aenufeoturing 

induatry.   Characteristic for tilia departaaat is that it assists 
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Indu»try  in d»vnlo»inj? "tunar-i»«!^ nutriti« «*»!.«•«  *»>   m\nt: 

• *lá« mug» of »Uiulnr* g»Mr»l*puiT<»M ct«n^»»«%«. 

(o)    fh« KuwrlMl Control C«nlr». 

á not-y»t-«iiittin* 4«9*rUM»nt  lo ••*&•% mnutmrturtn*   . a »try  »» 

It* |»f«p»i»ti«» fori mtr«iu«tkt*» »wi w**rf»«tîa wiu.v»ti<m of 

production *nd imfetim MM» mmá m%hmm •*»*» •»•# tew« « 

femrloal Control (U.C.) 

(tt)   «• F*OMM Control t*p*rt*.nt. 

à â*f*rtMt fot m fevvlofiMA« i^« •#**.i«*W«» •* •**«•*«• 

Tfait i»îAru»nl te* Win «UfeU***4 rw^otljf Mi i* »till i» Mi 

ff mi 

Ce)   «»»twtt« 

à 

la ne* «wit to t«t*i*» itoalf à* 

iti« if Uto 

êl 

«ttfcT.t. 

•f to' 



-„  ì 

#|ìì    ff»    ,1»»     tft     tta    vr***tt*      . ,n*    rf     !»•'  s|R#     ,*r-<Ì~M'tl    ** » Î»-     * *-"     *•**•»     * %W»    »ili 

|»   *Y*éM»ìijr    in'"  -i*     i   •-       *   •«»   «ttf      sr#f i    I .    «•ii#-*   «   *i*t'<-    -M«'***-    »I* 

feel    ftltaé    t«       *t>    |i.r» ** , ,  . r Ä    **-• ï-t, ,ÌW»J, -XÚki    »I**.   *4i».'ftt    «tWÌ    gilwtiíT 

flit* y*lt«gr l««*« t* iMrotMW t« pr«tfw«%l«ft HN »opfclttUfttai «*!%• 

or  it« pyr-t«t *f»«t«ll/ m  ite *Mt1» «it* typ*«. 

•|Mi*li»á M« i««Mi%l7  i*^t»i«|MMl MMhlavt, ••p»«4*iijr «*• fcttiqr Üilf tyftt. 

Afttttf UMM »ili t»i TtartM tettai»- tingi« Mi »*1M à*U»*U«t • M»t«*l» 

Mí feruttl taiii^r hmatomm . orini»« ;*«*a*«i( flit»*«»!«» ^Ui»í*¿t^.* 

- •»»•E. Mi l.Ck. 

«t tu» 

te« 

!«• MI 

L 
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Topft   |ffl|^ff¡|i^f^l     7i*r*  mm   W   i m «n-t an t  plnnt«   |.r«^uc i,i,t »ill   Und» 

©f   t«w»U,     "ttwifiü wrf   feorltvé--   »«4«,  «sllir  cviH*»r*.   t atH>   »r,4  »•!»!  miU, 

tele« dritte,  «ee Hwlni, <rrir>dtnjr »i«»». ** eoMfWU1  r*»i#t»  >'>f î)i»-wr»d 

toeW  lilt»   DJ»»«md triadi n/r «ht»U»   IHaEXHtd  t»«riiv  und   turtln *  u .HT  -MM 

UmÊÊuné dr*«»ijtft to»à».    See* of il» «utili* tooi* **• pr©duo«ö fr««; Htt> 

m mm mm •**•! tiplee. 

Sauet the early ìtéO*! il» per lo* ef proinetiani»« of ib# lnenl 

T gnrftaUly mm to *.. •»*.    ï*r«i ***•» «»• i«P<**i liberta i«*Uem 

iAoluaed MOM MU «or» pretest*.    today, elaeet »11 laporte an 

•a* epe* te free twUMAi ooapatltion, eooo-ipeiu.d ©y • gradina 

te» of anata*» dulia*. 

li» Hm* p**i#i «f *i***lati*ti** protection aeaaaaftty tm * fiala« 

met it pM*i«I« f« tHa MI •»» Hüti**ty *» eeiieelidata «a* 

ta* peeeeat p»H«y «f li»»i»U»iU« ef import« tea eeapellad 

te nUQMlìM Umlt UttelUtion« «ml production 

;n l*jrin¿ the 

to*»th*r with 

UM pities»* peti**. 

fe» e 

iti tinnita/ 

ef factoría« 

Ite***!** At« 
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UV« been entered into »tth or^ni/ations in the developed countries.    lorael 

is lookine to entering into further bi-lateral asaiotance agreements for the 

development of new linee of machine tools with agreed market rights.    It is 

Bu-ceet«d that U.U.I.D.O.  enould assist in undertaking surveys of priorities, 

advise on typeo of machines that will be convenient and suitable  to produce 

and to propose foreign companies with whom co-operative agreements could be 

made. 

Problem in the development and utilization of pachine tools, 

The production is organised on a modern technological basis    but the 

small production runa tend to reduce efficiency.    Quality control and testing 

are undertaken to the most stingent standards.    In recent years,, utilisation 

ha« been improved together with better factory layout.    L*intenanee and 

repair work are undertaken on a systematic routine basis. 

frt-iuotiem of VwmrtwllZ strolled iMGHm Too^ 

fhe firet !»C. »©nines were introduced to the country in if€6 «M there 

are nm ©oas 45 unite in operation.   A yearly growth of between ten to fifteen 

units is anticipated.    There is already a good tea« of qualifie* teoteieieae 

to run and service theee very expensive equipments and further tmm are 

beinf trained. 

Ito o«»try is ready i© reoeive and absorb nee technioal aealstance» 

loofcinf fe* M« «•*• •* deveiopiiif aodern fabrication».   «Atvt is plenty 

of roo» má possibilities to absorb technioal assistance fro« CM.I,D.O. 

•tab M •«*•*?» m prioritiee, typt« it »©nid •• e©ö*»«ieat t© produce | 

%© propuee m adequate foreign conpmny for co-operation purpœee # 
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3TATU OF UíHaír, 

Years 
Number of 
lach. Tool» 
Produced. 

¡Iun.bv»r of 
li»eh.  Tools 
l^t'U'U'd. 

10,000 

2^,'iOO 

à. Milling Kachln« Tools 

i960 

1970 

19CO 200 

B. Brillinf Iteohiaa Tool« 

I960 

I97O 

if80 

10 

150 
3,000 

5^ 
1.450 
7,000 

G. Uth«« 

i960 

19Î0 150 

I960 1,000 

150 
700 

2,500 

B, 8rindii*I Ikehli» Tool« 

i960 

WO 500 

1980 5,000 

aoo 

t,50O 

6,000 

I»  FkOBMI 

I960 40 

19Î0 500 

1900 1,500 

200 

;íuiul»#r oí 
,-ftch,  Tori" 
> .>ort#d 

700 

7,900 

1,500 

5OO 

2,000 

i»t «»ok 

It,» 

1P*>,00U     I   .•*/,• 

4 

»i ' 

100 •i,t 

4g ISÇ1U 

i.Ot*-1 

hm 1 

l,t^ 

11,000 

}5,000 

IK* 

»M» 

3,0OC» 

1,000 

•,000 

15,000 

900 

5,000 

7,QCO 

1,000 

t,500 
15*000 

240 

400 

Ft 0th*r» 





1.0 i" '•• ••• 
M 

li! 
Il 

l.l 
1.8 

'^t. 

125 iu •',6 



Appendix h. 

Israel. 

IHDüHTKIAL CMAJI^ L:;J) IS-TLOYïair? 

• 

Branches Output  (in rallions of IL) 
19^9 fixed prices 

Annual Average 

Growth Hatea (;.) 

Total Industry 

lie tal Indus tri«« 
and Electronics 

i&ehine fool Indus, 

1955 1965 1970 I97O 1955- 
19¿5 

1965- 
1970 

1970- 
1975 

2,522 

565 

7,265 

1,74? 

1.0 

12,160 

3,530 

6,0 

20,150 

7,205 

1Ö.0 

12.1 

I6.9 

20.2 

10.8 

I5.I 

23.8 

10.6. 

I5.4 

23.6 

Number of Employees 
(1,000« «0 

Total Industry 

Mstal Industries 
and Eltotronios 

IJachins Tool 
Industry 

127 

32.2 

©•os 

220 

69.0 

0,0? 

280 

95.5 

O.I50 

352 

I35.3 

0,360 

5.6 

Ô.0 

8.5 

4.9. 

#.7 

15.3 

4.T 

l.t 

20.0 

Output psr &r>!eys# 
(1,000 it) 

Total Industry 18.3 55.0 45.5 57.1 6.1 >.T 5.« 
Ustal Industrias 
and Elsctronios 11.3 25.2 37.0 53.1 8.4 8.0 T.5 
lochine Tool 
Industry 10.0 25.6 40.0 50.0 9.1 9.1 5.5 
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Status Of foohine Tool«. 

is no statistics have been made available regarding machine tool 

•took! in the country or the anticipated future demand, an indication 

of the possible Bachine tool consumption can perhaps best be obtained 

ty considering tat information we have on Jordanian industry.    During 

ta. last few years, certain types of machines have been manufactured 

to moot the local demand.    Efforts have been made to improve the designs 

•J* the «.maty of thia, machines in order to compete effectively in the 

looal sarket with similar imported goods, 

as is th. «8. in other .aall oountriot -here local consumption is 

«•W Ms*** aad means of transport for export is limited to road 

•ohiolse, the concentration is based on aaaU scale industry for both 

iMal consumption and export to neghbouring eountriee* 

to the drive fo* progressive economic development, the inhabitanta 

•f Jordan realise the extent of their »•potiaibiliti.s to work on more 

one front, «Mimt teint eonoioat «a« deeply oonwineed of the essential 

1% «f industrialisation. 

lbs laut ten years have seen a rapid growth in economic development. 

fia soásenlo poliey of the government and tao seven year plan have 

oontriWted to this rapid growth »Mon manifests itself i« the incre.ee and 

clverelty of manufactured and *&*mmi***m* &m tM gnÂml *x¡ma9im 

» 

lMNiaiaj public atü private inveetnent have brought about changes 

ta Ito iatemetionel structure of the economy, iateneifviag the activity of 

ito varions Mete» and contributing to the «onerai growth of the national 

sat the overall progress of the country. 

It promotion and diversification of manufactured goods has been enhanced 
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.    in sever*! „.,  taking into consideration the need, „d recuiront, of 

the local market. 

A* Jordan is developing lt„ touriat ^^ % ^ ^ ^^ ^ 

based on the traditions! handicraft industry. 

The «eular increase and the Ug ^ f „ houM. ... «. ^ ^ 

to start „achine fahrication in Jor4an. ïoundri„ „„ ..^^ ^ ^ 

an sorts of stone crusher., tile ^ oli« oU -ohi».., Mtr%1 

and vertical pu.P., deep „U Art.iUn ^ „.^^ ^ ^ 

Most of these »chine. ».„ manufactur.« to lUlia, «..!_ ._ "»« »lauu Oniga end «ere »odified 
later to suit looal denand». 

The mdu.tr, aourUh^ „, 0ttickl, „, ... „_ ^ ^ 

Kbelif.» *». „r. .W. t0 txtotX Mtb mMmtr u ^ ^ ^^ 

»—. of th. .M. d.^ „, «*. ^ „ .^^ fwBteiM w 

-la- «d «. «c, .u. t0 ^ ttp to tin ^ ^^ fw ^ ^ 

i~du.tr, and fox agrioultur..   aohiMry i. «„^^ „ ^ ^ 

Olive oil preBBlaf „^ ... „^j, ^ ^ ^ ^^   ^ ^^ 

.Uo pr-uced in **. « . !„„ .«>. ^^ -|fc 

O-WAWI w « p^^ l00.lly ta ^ ^ _ ^^ ^^ ^ 

electric motora or d«ie«l «ngìi»», 

•Moh th., „. „llla, „ ^ ,holr tf ^ ^ tat ^     ^ 

i- mix .,»1^ t, rntmm M ^ ^^ fw ^ ^    ^ ^ 

««, product t. .n „,«««««. Uwm%m tatnMat ,i|uj 

"-. .0*. ^ t».w pi*,».   ». ^»^ ^ ^ ^ 

-.hin., „d „»pjt,«, pr„dtt0tt))B ltaii ^ |hto 



- 113 - 

Th. national incoa* in 1962 was JD 129,000,0C0 and the estimated 

ligure for 1966 was JD 185,000,000.    The progressive expansion of 

industrialisation continues to be a principle target for the governs. 

Statistics indicate that there were 5,667 industrial establishments 

operating in 1966 but as there is no indication of the size of th.se 

«f bliahaants, it should be assuaed that they are principally s.all-scal, 

oparatiomi with on* to five «joployeea. 

ggytrnatnt Policy fQr ^ha E«>anai«p Qf industry, 

to order to assist local industry to ooapeta with Europa in general, 

ma tha Socialist Stataa in partions te the field of industry, the 

•i*MM*a% iaauad a la« antitled, »ft» aioomafaaant and Ouidanea Of 

IMuatryf and »ft» Wmma^mmmt »oWip, Oifital Imraataant.«     m I966 

m imCm^m ét^lop^at bank- .** a.t^liahaa in Jordan, tha sain task of 

tha bank bain« to tiw* Ism to all new tediiatifiat which mè*TUk* projeots 

tht*t ara ahown to be feasible. 

ffcpitel tetaateant» fej the pAUo «,* mrmU ttetap> ^^ ^ ft 

imi of jD «.i tóUieM ^ lf43 ^ 9¿meáUá unimUto 42i5 ailUûii8 

to iff©.    I* order to «o*«** fw?ti^ i,^.^, ^ 9W.mmiii ^^^ 

* forai*» as^ta» All th. ^iTiltgw and axa^tiena granted «ndar the 

I» «at *m% te M way «¿atete« the- s*â*atiti «a^ ^ „o^uant 

tefamation it available m thia eubjeot but te •!•* of tha aasuaad 

AH»« af teiiMHy, it te unlikaly ^»t any extensive »intanano* 

•» undartalcan er that any facilities exist for maohine tool 
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Technical Assistance. 

The government have indicated that they welcome co-operation with 

European Countries which nay either be in the form of joint-ven ture 

operations or royalty agreements    It is suggested that U.N.I.2.0. should 

assist the Jordanian Government by undertaking a survty to advise on the 

most suitable types of industry that should -be established and should then 

advise on the ways and means of establishing such industry. 

á programme for the education and training of skilled work«» ani 

teehaioisas, required by the expanding industry should also be prepared 

for submission to the government and where apprwec. assistance wiv*a ia 

tae implementation of the programme. 

If «uè does not already exist, em industrial testing and research 

centre should lie establishedwith Ü.I.I.B.O. assistane, ia orAer te kelp 

industry to improve the general quality of produet.   Hie centre should 

also become the fooal point for the establishment of acceptance standards 

for machine tools whioh would be ia line with iateraatioael praotioe but 

adapted «aere appropriate, to looal requirements • 
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KWAIT 

Machine Tool Utilization by Government of Kuwait, 

Five ministries are using machine tools on a fairly large ecale 

in Kuwait, as outlined below: 

1 - Ministry of Public Vforka. 

The Ministry of Publio Works started using machine tools in I952 

when a large fleet of road machinery was imported and a large 

transport section was founded.    Then the neoessi ty of machine tools 

for Maintenance purposes was essential.    This ministry now has a 

largs number of centre lathes of various sizes and capacities, 

milling machines, shaping machines, crankshaft grinders, cylinder 

boring machines and oil engine overhaul machine tools. 

The Ministry of Education has the teohnioal oollege.   This college 

was founded in 1953 and has a fairly substantial number of machine 

tools for training purposes.   Their shop is well equipped with 

centre lathes, radial drills, shaping machines, milling machine», 

grinders, etc   Students from seooodery schools are accepted there 

and they will be employed by various teohnioal ministries after 

graduation. 

torn Ministry of Social Affairs has en ine ti tute tm training skilled 

labour in various trades and it has a amohine tool programme to train 

artisans en oeatre lathee, shaping machines, milling machiner, ene 

measuring tools,   fhe training ferità it 18 months ana graduates are 

MetXr eejnlojred ey government teohnioal minie tries.   This institute 

wee founded by the government of Kuwait and the International Labour 

Office of the United Kations.    International experts are teaching the 

various trades with the aid of Kuwaiti instructors who have graduated 

fren the same training institute.   The management and administration 



- 116 - 

y 
of the institute ia carried r.it w +u„ lr<   •   ^ warned ojt by the Ministry of Social Affaira. 

4 - BnletrV of ri»,.,-, f^nt. „, n,..t.„„ ,, „..^ 

«- -chine to«., in «* Se^ent of Cuatone an, Port are pnrtioularly 

suited to «,. ml;ltenance of mrine >Mk for shipo>   ^ ^ ^ 

».1, „or.ahopa nave lar^e capacity Uthae, .hapi,* .^ and ^ 

«111», »chinea, Binders, weldin« „ohlne., etc.    Beaidee »rine 

»0*.,  they achine all p«t. ^^ „ orMM> ^^ ^ 

transport engines. 

5 " JflB^try of Sleotrinity and r/at«y, 

«- Klniatry of Motrici* and Vfcfr >». th. ^^ .^^ ^ 

Ku»lt „d the «iddi, »„t.    if. »1» .orkthop ... ^.^ w8 

found* in 1953,   Be.lo.ll, for the «te»»«,. „ lta fi„t 

4i.tiu.ti« pi„t „< Po..r ,tetl-.  „„,„, „ ,Uctriol^ -á 

-t.r 1. »pidly „rt, „ th. oouBtry Mjmto wd ^^   ^ . 

ii.tm.tion pU»* „d pow„ ,utlon§ „, ^ 0<mïtruct#(1 ^ 

•—*,. th. „in w^hop. .^ t0 ^ rot aii tim mia^M 

v%uii*& lor distillation pUnts. toni- •*.«,«.       „    ^ F*«i*s, j,0*ti? •^tioii« and oth«r section» of 
--«Id « ,i.ctrloil Mrrt0„v ^ tr% approxiaat#iy i2i¿oo 

•*""•    °*" - —"*" * * 1» woxtahop. *# „ „*„„ 

•» «•ut.d by the wohin, .hop..    *•*»*, j, ^ ^ 

•o,uln»d with wohin, tool.,    sow ax. f~ _•., „ 
•»— «a ror g.n.r.1 purpoM. «ad other. 

«. .P.clfio.1!, for wohlni», ..^ tttU ^ ta tht ^^ 

•qulpwnt. , 

imi rar mtiiT. ii.~imB|tni| • 

«— for dl. «.tin, i. Woo^ „.„„^ j, «*. ta «, ^^ 

"*P -t.,1.!., to „p.«*. ^^ ot muini vtxu ttd te ^ 

>-.» 5* of wt.ri.1 „« * ^^ „^^ ^ ^ ubMr ^ 

••ft »building i. al.o WIy ^„^   1imiVt   problMi. 
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-*- ~ t,y 0M ^ the ^ Md ^ thoM 

h.» th« *"»•* i- belo. * perni„lbl8 ^ 
' 6^naing 81ze °n any journal 

or bearing seat. 

*. .»lne yibr.tion troublM ooourriiig mMr in eiMtrioai ^ 

©r 500 h.p.   and o^   t^     ^     Hofiw *.i     4 
« is a Hoffaan balancing machine of 10 ton 

-« - » ,oot W „d , tM% ^ wmimmt u w56t   mM 

»* ^ to „ooth th. ^„^ to m ^ or ^ to iMit ^ 

^- «V ^frt^ or „^ nMdí   ^^ to ^ ^ ^ 

~Ur •*«, . ... „„,... t0 p#Iait yUttnm ^     te ^ 

«—• - 10«««, nthout ai«.«,,, rotor. ^ ^^ to 

it adopted to mit an. diagnotor ahaft. 4W.*„,   „ «aawr aftafta instead of Mnufacturing a n«w 
«««Ulli it* each caw to suit it. original dM*«, «rigiaai driving ooupling which take. 
nm and «ail»« «atari*!, 

•üMilm Vision grinding «.^ thi§ ^^ ^^ ^ 

iiitamal triada mxm ^mlMm ana traiai*. <» ^    ~ 
â1     , ^ •"* tlÄiaiaf *« «&t Wtid it rsquiraâ. 
Mao lapping aaehines to th« aaxiiiimi M»«*«*«.   M mxim^ Petition of naarly 0,0001 •» as tnis 

»té» and arate, ote. 

felTift ÜglfT,, 

** At privata Motor, the local eosm*»**. ...       ,    . 
' ^ eo^aaiot art equiped with the naohin. 

*©»t neoeeeary for it» owiattt or Inai»«»*     * 
  mmmmM °* ^*»ttoy*   A« mentioned earlier in thie 
*•***• «oh ooopany &*, armiUMo the moháiía t^i. .• «*.      . 

•      .      -      .      • .       «o •toñina toóla at the nain workshop 

tí Ifct laaiatrjr of HactrioiV tnâ Watar.   «att «f*k.   ,1 
4»tetfagr in the privata Motor «t ^K- •«U.^   , *• aaoïor gat the tMhniotl aaaiatano. and UM of 
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w 

the „achine tool. in th. min „ortehop8> „hen ^^ ^ ^^ ^ 

the Ministry. i8 . ohort revleE of ^ ^ ^^ ^ ^ ^ 

«hops for englne overlmul> shMinlun lndustryi ironffimcery| ^ 

.^»hops,   sheet  ..et.,!  «„,   itMl  fOTniture and wood Mrtinc Mchinery_ 

Education and Training 

B«t of th. n»chi„. tool. .„. ^BW * fo„ign „^^ mt tt# 

**»*«.    fc.,   „y ,nc0OTigiag . polloy of tMlningi  ^ ^^ ^^ 
labours and teohniosl MeiBtante ^^ froB ^ teotaiMi ooii^ 

— th. training cntr... ar. taking ttoir pia« in indu.try «1 o».r 

5* of th. «M«. t00l 0îerdtor, and ,uptm0OM ^ 1OM1 ^^^ 

«• t»lnin« pro«»-, .houla b. „pu** ^ a.o.l.r.t* U w4#r u 

~t th. d«* for Mlut tmfllvm ^ te Mi#Mé ^ ^^ ^^ 

U»t of th, »chin. tool. »„ ^„.a, i.^,, u th. ^ 

19»'. «4 « th... a» „, no, „„i*. », ^r. .1«. «,., Mt w „.^ 

for »buildi«, or r.pLo.a.nt.   Hct of th. «ohi». ax. of ft. ,«»1 

f-V. I». M It .«a* th.r.f„., u l« ». wtalM ^ wth.r ttM 

to «pUc. «...    It i. th.r.f«., ^.^ to% . nMltiat ^ ^ 

o. «UUi.h* .Mo» 1. th. «« imtmm ^ w ||WMrtM4 v MwUaoK 

ftctlmla^ ftpaiati^. 

**** *» report wteltWd, a tutu» thtt limit 

I- *«*MI«aaaat   of «aohin« tool *©«*»**«, 

coulá Wa.fi • 
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tool ..Loti« to »et ip.omo «„„w^ « wpalr progrMÛM- 

5 - A..i.t„« i» „tting-up . «ohiao t00l MWltot ^ ttd 

timiaing staff. 

;;Ü¡Í 
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rsonsa ansinone REPUBLIC OT wgpt 

n» Utt»1 Working t"H...»rr| 

T«y imi. i,.du.try „ut. ln th, oountry other than a ^^ >iMd 

B.P. 01! n.liMry which copri... TOr. tlÄn 80JJ of th, ^^    ^^ 

«- d»ft of th. J - „„ pl„ for tt,3 00untry> whioh .^ Motiitijr ^ 

P»P.«d, Uy. «rut .tr... on th. ¿.«lop»* of indu.t.y.   »»ri, £i0 

-111- i... «.rl„ . ou«t.r of th. „pi*i i»«.*»«« of th. g^^mnX 

i» th. pun, i. t0 „. ,UwW tc th, „rt^,, of llght ^^^ 

B» Pi«. inol»te. th. ooa.tru.tion of thirty ». f„toxi.., of »hi<* 

••»tjr-fi,. u. t, te oo*l.«* rtthta th». ,««, f».. th, tott „, 

>r « of th. pi».   Th.M i,,,!^, faI)t<)ri„ for ^ „„„^^ rf 

i. elf«.««.., pl«.«io ««,4., g,^^ ^ BMTlii4 ^ MU()n 

ol.tk «. tìM . 1-l%h„ tumMyt »«.». p,«^ .«ni,,, ft.t^ ^ . fiA 

«rt proto.. Mte tool, m ti» tfcn. JMI »1« 

«•.!..•«**...   n», «. «rt p^^. rtrt • ta« •• •* ito 

»ta. te* «• p,^«. for ÄeUrU. tm ^^ w ^ )HMa||Nu^ 

« li «tenta., w>t Mrpclrtaf «te« mr -»him «Ml. M^UM. in 
«te «-trr « «« of «h. mi, „»„.«„ »„,, a» »„u^ toeU a,.» ^ 

te tmmi «. «1,0, ., «h, mmmì ^ ^ ^ ^„^^ Mhta((, 

». ~*.hop. «.i«,, milùf te tt, NMl0 WMta n^,^, 1(taiitiy of 

*é*«lte» *» l*»rl» K.f«, «„i.«,, of utm)ti ttmt W( Mt ^^^ 

teu«i ^„i., »„ p,*^, ^ ^^ -a ^^ jokMaj >ortM^s 

*•» «r «... ««k^p. « a««.«* u «te fi»« o•»«,».«, Hmmtmttt 

- -.# 
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anali workshops in the fifth Governorate. 

The Public Works Workshops. 

Ths Public Works garages and workshops looks after the aaintenance of 

government vehicles, trucks and road construction equipment totalling over 

1,000 in number. 

Tas problems of maintenance are rather formidable.   Firstly, the shortage 

of fund» due to the economic crisis, forces the départant to continue to 

use equipment well put it. normal useful age.    Secondly, the problem of 

aoa-avaOability of very skilled operators and mechanics, continues to keep 

tas standard of operation and taaintenaaoe rather inadequate.   Thirdly   the 

l*ek of materials »saa* that practically all spare parts hare to be imported, 

thus putting a continuous call on the governments scarce foreign exchange 

reeouroee.   FourtMy* tb* arduous climatic eonditioat, whiea include high 

temperatures, high humidity, high salinity aad «and .tome, .horten the life 

of equipment of all types aad add to the problem of aaintsaanos.    In addition 

the terrain is vary rough aad the roads - ox rather tracks - are very poor 

and put considerable etrain on the vehiclee aad equipment whioh uses them 

aad adds considerably to the need for saintenanoe. 

»• Bachine tools ia these workshops are all of the —»mal type, aia 

old and in aaoy oases no longer saffieisatly accurate and reliable.   Tas 

large.t lathe is an ordinary osato* lathr» lé" X Tt- and is acre than «sa ysara 

old.   There a» also a fa» aaaller lathes of whioh only one is functoning 

properly.    There are also tolling nachineo, power saw, shape rs, etc. bat 

there are no capstan lathas, crankshaft grinders, gear cutting aaohlnes <r 

planing machines or even a satisfactory muling amohine. 

Ite standard of machinists is rather low aad aost of the time they ara 

engaged in the production of bashes aad bolts or ars outtiag plates to sias 

ftr welding purposes.   The amohine shop has no foundry attached to it.    Ia 
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faot, very Httle castine is done in the country.    However,  there ere 

•«.tin» facilities in some workshops,  for instance,  there is a workshop 

«hioh has a capacity to handle castings up to three tons in 3i28 fOT the 

benefit of ships passing through Aden Harbour that are in need of repair. 

It has beco«, evident that the workshops should be reinforced and 

It should be possible to produce the simpler spare parts locally.    Firstly 

th. .Oni.try decided to extend the two »in workshops considerably.    These 

are the »in „ork.hûp8 at aar«*« and 1Sakalla ta tt9 finh flowais(mti! 

»• faciliti.. i„ these workshops a» very lifted at the «—,t but 

it i. „p..t.d that by the beginnin, of the year the workshop, »in ha» 

added to th.. ^ different «chines.   Kho^keer central workshop win 

b.» added to it a universal *Ulq, TOOhine, a radial drilling »obi», 

an upright fine boring mMam, . ^„^ . ^ ^ ^ ^ ^^ 

.   a, op.» fror ^d ^^i, preM ^ p2destei ^^    ^ ^^ ^^ 

1. to haw. . u»iv.„al tool grinding „chine, a universal filing mMa,t 

a 11 .«d .ill arbor, a heavy duty bar sawing MOhi„e. an open fronted 

Urtxaulio pr..., „ upright fin. borinS achine, etc. »ith the necsarv 

««..ori...    ». .bov. „ntioned u.t u ^ ^ ^ ^ ^^ 

.on.iaer.bl. «infero.««* to the workshop.. 

«— «toi« of the .bove „»tion* work-hop. .r. «.„ t0 „.„. 

«». to .op. .ith their pre..Bt dati.. »or. ad.ouat.ly.   At th. aa.» ti» 
«- «taiat      „^ „, 0„U1B „^ ^ ïJU ^ ta ^ ^ rf ^   ^ 

«Ute ****** «« *. ^ ^^^ 1ÈK&m u ^^ ^^^ 

•«• mobil« workshop«. 

•—«. th,,».«« ., pttt)ietitm of ^ ii-ltr ^ ^ ioMiiy 

•«» P.»i.t. a-d tt. .«a*»», „.. iwr0M)1,a ^ a^^ ^ rtth 



- 123 - 

- request for finacing a project rhich include* expansion of the wrk!sh,ys 

•o .. to make then able to produce the simpler sparo parts.    The I.B.Ii.D. 

noticed that near!, half of the P.Í7.D. road équipant .as out of creer du, 

to lack of spare part, and also notioed that the rorkshops' aachir.ery and 

tools were inadequate.    Also it noticed that all the équipent and „aching 

needing .par. part, were of Western origin and „ thar. was „o appropriate 

bilateral .id it decided to include in the project it .as financing the 

proou»»„t of .p«. parte and workshop équipant, etc.   It evaluated the 

.dieting ««ble tool, and .quipwnt at the P.W.D. .t above ¡8100,000 and 

found that thi. equipwnt wa. not capable of keeping- existing ueeable road 

equipaent In good working order.    It decided to allocate /JO0.0OO for the 

procure«* of .pa», and workshop .,uip»nt capable of producing .o» of 

th. Uvl« part, normlly iaporfd.   Tool., .tore, ^uipment and .nobile 

workshop .,aip».nt i. to includa centre lath.., nilling »chi.•, gear 

•haper., boring »chin.., orankahaft «rinding -chi»., .awing „achine., etc. 

The I.B.H.Í. included in it. projaot the training of on. «chin, chop 

•upervisor. 

B» «im of all th* mohín«, »„ti«»* .houli oon.id.rably all.yiat. 

tb. probi«, fe* at th. moaont.    How.*, it will not altogather BOIT. 

*.», th. depart»,* will .till b. lacking .*p.ri.ao«l «ehini.t. and 

•tehaniot for th. optration and naintenane. of th. «.eMa... 

At Ti.ir.ï.B.0. ha» already provided t.eh»ie*l .spart, OB workshop 

orfani»!!«, o«*!»» of th. «ott obricut and mo et ««.nt probi.» ar. b.ing 

était with.    Conaidtratio*. should b. given to th. ..ttbli.ia.at and .taffing 

of th. trente* o.ntr. for craft«*« and fcohnioiat*..   Mvio. and asestan« 

•àould W d^m in th. ..tabli.h«nt of a tuitabl. te.tin« laboratory to *..t 

«it r^uiren»nt8 of th. country.   Advic. and a.aittaiio. .hould b. giv.n on 

th. tttablitlittnt and oparation of piatati*. «aiaW«* and aachin. tool 

»building programa... 
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mmm 

emUimouB progresa of the nation»! ocomsay 
and jeespeetivoly of the aoohint ballala« ladtistry, lend on 
the first place to the developaeat of the machine-tool 
building industry. 

the production levai in 197o sa to  ohe 10,65 
times greator, material and phisie* 

Ae to the sort the performances in 19?o are 7o * 
greater than those in lf€5. 

Tho ¿test important machino-tool works have 
ted to the achievement of the numufacturin« and set 
as far instance i 

Phe «achine-tool and aggregate foe tory-Buoharost, 
ae«fy »achine tools i vertical ingoiai and Coring 

>• boring and aiUlag aachino* lon<^tudinal/$!£^illin<$ 

•ndroUia« 

«     • 
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forming machines and pipe bending machines. 

- Mechanical Works-Cugir,  producing milling 
machinas, gear cutting machines,  internal grinding machinen, 
plane grinding machines, mechanical broches, electromagnetic 
ohuck-platos. 

- Mechanical Works - Plopeni producing special 
»achines for the manufacture 'of bearing balls, tool grin- 
ding machines, horizontal and vertical broaching machines, 
•caie hydraulic elements for machine-tools. 

• 6 Mar tie Works - Zäraesti producing machine-tools 
accessories ( universale with 3 and 4 blades, chucks, 
dividing heads etc). 

• The sala types of machines which have bien 
Introduced in lot production ara t 

m vertical boring and turning mill« JO 125o ; 
f 0 $ 16oo and 0 52o© mm $ 

f horiEontal boring and milling machines $ loo  i 
i 125, 0 15© I 

• internal grinding machines "0 8o 

« par tal longitudinal milling machines 
( table width 66o - looo - 16oo ) § 

• aaatraless grinding» machines § 2oo m t 

• asternal and universal grinding machines $ loo 
a»d >2© mm« 

• ««dial grinding machines 0 4o - 7o j 

• •«ragates i 

• standard units $ 

- ©antra lathes 0 25o - 8oo mm 

• * tmrret lathes 0 25 - 4o mm » 

•m éMHMMH íi&ÉHB J, .. ••• ,..,. ,- „—. ,—,— ,, „,„„ 
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I 

- vertical drilling machines 0 l?-4o mm  ; 
- threading machines L18-16 am. 

- tool-shop universal billing machines 2oo-3o iaoi 

- planing machines with inserted blade , 
45o x Ö00 nan» 

» pneumatic hammers 63-I60 tf • *   • 

• inclinable bed automatic presse« 64 ¿ 4o tf. 

- p#w«r-haw seeks 25© »a» 

- circular saws 7I0  i 

Chi base of licence have been assimilated 

- boring and allling machines fron 0erutti Italy 

— vertieal ^ring and turning mills fro» 
Morando - Italy 

t m longitudinal portal ailling machine« fro* 
'       Kb'llman-WeBt Germany 

• internal grinding machines from Hova-Italy 

• ball griding and filling maofcines fro« Giustina - 
Italy. 

• universal and external grinding «sohl nee fro« 
fortune - West Germany. 

In thee period has tafcftn pleoe not only • quanti; 
tative growth due to th% production diversification tai 
the assimilation of new type« of machine-tools but «IM t 
qualitative.growth oonoerolng the aeouraoy and th« «utasati- 
aation rate« 

Consequently the new maohinei are to ba «quipped 
with a larger number of normal.and special aooassortes 
enlarging their usability area. 

• Within the permanent development of maohine-tool 
building, a special attention must be paid to tha research 
«nd development activity, in «Mes*, «an«« ha« been est up 
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the Machine-Tool and Aggregate Research and Design JnttttuU 
Bucharest. 

The sain targets of the Institute are the 
achievement of new types of machine-tools and the perma- 
nent laprovenent of the previous assimilated machine-tools, 
to ft eerrr spending technical level. 

The Institut« carries on an activity in close 
•emeetlen with the design offices of the machine 
building works, as well as with other specialized institutes, 

The first aia for the long-term period is to 
•Ml M «uoh as possible the internal demands, by the 
eoatiauons development of the industry in the Uve-tsar 

1971 - 1975. 
building output 

the growth of the machine - too 1^should be 2.1  . 
in 1975 as te the 197o. On the first place are 

ejected growths on : growths 

197© 

i tien and tool-shop Billing 2,6 

• teladla* esâ suDerfini^hitut 2.6 

* leevy esc h ins- tools if ft 

9%kM fellâwi&Ji ijmAPii&nt M*ahlttM am 

la vie« • 

• mm extending of the specialisation and 

I 
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- The widening of variant number and single-purpose 
machines, derived from the   /¿ame basic family, 

- The delivery of some machine-tools provided 
with special accessories, control equipment - programa 
control included in function of the customer demand. 

In order to bring about the established rate of 
she production growth, the development of the existent 
units and the building of new ones are provided, 
such as t 

- The new factory of machine-tools - Bacäu, fox 
portal milling machines and horizontal boring and milling 
machines. 

•     ' - The new lathe factory - Tîrgoviste for normal 
lathes orar 600 mm,«* 

^turret lathes and automatic* 

, '     - the new foundry for machine-tool parts-Alba Iulia. 

-»The new factory for machine-tool accessories. 

' .... It- is provided the assimilation of autolathes, 
grinding machines, tool-shop and production milling 
machines, facing lathes, cutting machines and the . 
introduction of program numerical control machines. 

The assimilation numerical control machines 
develops oa bass of an assimilating priority program, am 

1 * 9jsua\m M fyfvtmhmk   4pksä-nlmhsa4 ÉHR^C vtsv   4v4P   'Mifcsm    jm*w4 ss'^'^eiWA'w*   •%|wWk#lMM%w*âB   issami jms^b 

aovo to bo«oquiped with program cpntrol tr»*»» 

T>> to fej^«* IHM sent fefcn* TUffihl «•n pefemp*d mafiilir 

to the design of the mechaniôal part of tao machines, 
mmsjsnmt    vmm^P   sp^pmw^ps» vs    vamsnav   ^MSjsx^smasvis^Vpmm   %s^s^awa#4Bjt^m^v     wP^i^Hn^p^ssssv sjo ^pvp v 

* * *    • 
It is provided also the introduction of tao 

nwarioal linear, oontour and positioning program control 
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for some types of machines such as : contre lathes, 
turret lathes, vertical turning and "boring lathes, 
milling machines, drilling machines. 

Several producto which present features are no 
more competitive with those of similar products on the 
world market, should be modernized and redisigned. 

OB the same time the growth of the availability of 
^m products for the export demands should be in view, 

fae Bomanian machino building industry production 
represents about 13o types of machine-tools, from which 
almost ' *lf for ©sport. 

;      From a velorio poif:nt of view the Romanian 
aaohinaMJool present export is about 2o % from the whole 
value of the machine-tool production, following to roach 
32 - 35 % In the next years. The machine - tool manufactu- 
red in Romania are delivered in more than 4o countriec 
all ove© the world. 

The development of the machine - tool production, 
la wilts and values| la different periods »ay be presen- 
ted as follows t 

lff§       199Q      iff?; 
lü@       !9§5      l9?o 

valli«« . •.. 2oo        245      338 

IM l§2 163 • • • • • 

It results that the value of the machine tool 
production, grows auch faster^than the production 
volume calculated in units^snov/ing the constant effort 
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to build high quality machine tools» botto? equipped 
and consequently with o higher price, 

Romania is interested in the extending of 
tho international cooperation activities, having#in 
view tho mutual advantages» for both parts, for the 
following types of machines t 

- turret latthes 
» facing lathes 
- multe-spindle auto-lath'os 
- production milling mac hi nos 
- jig boring machine« 
•* installation sad full 

for machine - tool programa control» 

la tho rosearon and design field Romania is 
also interested in tho cooperation with othor countries 
íor the a enlevement of s commun established ttothodolo^y 
rogereüng research problema sr.ch as t mutual chango of 
results and their interpretation, ©specially tm tfci 
following catégories of measurements. 

• dynamio stability and vibrations 
- static rigidity 
•» thermal deformation 
- noiso 
- positioning accuracy ( for nuRorloal oomtrol 

machine - tools)» 
- kinematic aoouraoy ( for goer outting maohine*)eto. 

Thsre aro also possibilities to reali*e an offeotive 
ohange of detailed information in problems regarding 

M WÊÊÊÊ 
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ths research and design of numerical control mochín-v., 
«achiuing centres, Buchine systems end completion e*' 
Assemblies for these machines,  ac v.oll as of the 
nuaerlcal control systems itselvoa. This change auy 
constitute SA important help for   countries with li#ss 
developed industries. 

Any docuRontation and technical inforaation 
fra» and ta ths countries interested la the problems 
•f naw building ocluttons for machine tools, inclue in- 
s#«ring production, hydrostatic guides sad ccñvs, ball 
aerava, rollsr slides, hyùraulic sotar foed sachant sai, 
tool arapositionla« devices etc.* 

<SÍÜ ba of s great support in the industrial activity 

Ravine in riew a« the con ti nous devtlopweivt 
m fS* IteSÄnisn »achine building industry, the futur« 
«astatien of machine-tools will take a higher rat;©, which* 
piU ariag the socialist Republio if tetania between 
üja «arid industrial developed countries. 
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BftVlrii.   JMmwà/ki. 

Milli WgrHlM in««itry* 

Reliable statiatica,for indue tritìi activity in Saudi Arabia art 

not availabl«.   Thara <t no lagialation eoopalling induatrial tataUiahatnta 

titter to info» tha govmaant of thtir «xltttnot or «0 tubmit production 

and othar induatrial data to tht authoritita.    Itela«« forai.» capital it 

iflvolTtd tv tat industrial unit wanti txtaption frcai ouatoat dutiaa in 

rtaptot of iaport of induatrial plant, aquipaant and sa* a«tarlala, BO 

Induatrial lioaaet it naoaaaary for aattinf up any induatrial «attrpriaa. 

ataot tha mpi atatiatioa «tutti tat awailabla toet to ba aumil «««ill til 

««jF    «a«»^«^«««^pp »*.*jp»a    «p«l««^p*»    IM*    ^MV^HM    w^as^WKa#^HHWPtT • 

«MM«    ^^HBW   ^tj^^anai    t>^wf p      ^^^w    v^WMwt    ^P«#paap«£ «aaaa^a a>    ^^B    a«^««vVHn«T«J«a«P«F   VNpW^BINPtMPVt   9m 

«Hiftf of «11 incattrlal tatabliahaaata in if oititt.   ïteia aim? ravaaltd 

« «9«a>£ OK ?• * 1 ? «as«»a« wByaaj tt«toxitmtt*t tot «* tatst dSP* a«t in tat 

attal workiaf indu«try.   A breakdown of tht attal «orkinf lnduatry fi«ur«at 

mm» that thtrt «apt %m «ttabliaaatnt« anployin« tets Haw 5 paopla, 

m «aplegrin* «titmte 5 «M $ ptepAt tai ft aattUlttatnU with 10 or ate« 

taployaat.   Total aaploymt in tat«a «tttl a orti«, —tatiHI—ti «it« | 

to 3,m* 

lntfu«liltt te 

ÜMPt It tt 

kaalaallr ta 

•a* aaal* 

(a) »t««l 

(•) 

a«t«l atrlpt 

, t«t af itaorttd 
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(d) Aluminium utensils, spun and pressed (' it not cnst). 

(a) Rolling shutters. 

(f) Wrought iron grills for railings and fencing. 

(g) Desert Coolers. 

(h) Non-ferrous and ferrous caetings,  to a lini tad extent. 

In s one of the industries the quality of products is good.    Design* 

are «ostly copies of current European products,    S*iiop floor R*nnge»ent, 

skilled workers and to a certain extent non-ekilled vorkam are Boatly 

expatriates.    Henoe comparatively high i ages hava to be paid to indue« thai» 

to leave their hoe» countries and come to work in Saudi atabla.   faac« la 

* tandenoy for eaploying sore Ubour saving device», and   the degree rf 

swohaaisatio«: la aUoat all induatri.il units ia fairly hxfh ooeparsd to tha 

position in other developing countries.   Au toa* li o* hoeavsr, hat not yat 

oca* la tha as tal working industries of Studi Ara oia.   fa* oachinery ara 

•till general purpoae one» aaá eut mastice ara ncn-axuteiii.    Timm la 

virtuali/ no local s^pljr of tosta, jig« sal fix tarée.   Beat ttaatosat 

facilities do not «Mat la toe country.   Uohanioal, ostali urgioel aaa 

astallograpfalo taatlag faolUUaa an net aval labia,   fat poaitioa la toa 

mm mmmm dtitffl fMiiiti©8. 

Alaoat all »tal «Peking iadaa tries suffer froa toi »salsas at 

la virtually a« raatrletlon 

at prioes «alea aaj 

ooat of production.   Wth a» astea protection, iaaustrise ars hard-put to 

leiealMaihi J 
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confit« with impûwteû product«.    The ocnceation which industri«« gut 1» to 

h*w«  th«ir indu«tri« 1 plant *r»d «quips*nt and rut» mt«ri«l« i*port«d duty-fr««, 

••»•«f»  th« ou»tM» tariff« cm finlehcd produot« as» not hi«h th#r«fow»  tht 

•mrgln which th» faRjnuf*otur«r<* i#?» by obi-timn^ mw Mt»ri*il«    duty-fre« i« 

of Un not tuffici*nt for th** to o«jp#t<? t.ttb Iettar tad product«.    It» i» 

«htnfoi», fait that for so»» tia» nul «Ortung inâuatriat «ill étvtlof 

•ion« ttoóM 11ä#« Ein, du« to »h««r bulk, far am^la th« ©mtaitia 

it for Um mm» futur« will b* patrio tad te «»fie« typ« industri«« 

lito aaintana«» Mí rtpair and t- Vrc4*ru<m of %wU^ itaaa aneli M «Ual 

eont«tt»«rat «I«* 

Mi«*,   It  1»   fall»  SM 

fi*« mi, tojtthar *i%h ^#rUÌn «a» iatfeatrlaa for whir fa 

%• a «roapaot «f «tüiapMt a» «mirata« u ìMMIIS, A^lnt «Mb ai u 

.   M ENI M« «met M«wi> ©C rnntnUt Mí t»»l ay r*r 

la tfca toMt^Tt Mt MHtm trntm tapattty to#«<h«r «rtt« H* adaiu«»! 

t*M 

•f M> 

MMMMMMl 
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Taohnioal Àaaiatanoe, 

0*1.1*9.0 »boula provid« an exp«rt to ravie* the «ngineering industry 

of th« country as a «hoi« and advise whether th« machine tools are being 

adequately utilised and «6intaii*öd.    at should aleo advise whether training 

•betti* to givra la th« «»tabilähment of preventative naintenance programo©* 

Mi amohine tool rebuilding. 

AMlstanoe with eatablishoent of th« proposed training cantra« should 

to »rorided «y sai ef th« developed countria« or \& VniUà Ration«.    Ü./I.I.D.0 

•fafnii aaelat wtlh Ito eatabliehawnt of a a*chlAe tool selection and 

wiB^wawwa^j aiRfw*^p>    BaasissSHps «nott*« s« fxvaji w© enow «slsct«d persooiiel 

to> »toi» to ÊÊmllÇÊê tot*tri««, tawlmas «M Industrial aana«»a«nt. 
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mw m® pimío, 

MiKËmÈÊÈËmmmÈÊÊÊjBÊÊËmaÈÈBLÊaJiiwàWit 

T 

Statistica Minting to the enfineerin^ industry ara given in appendix 'A'. 

At the praeatit tin» the most important »achine tool using works are the 

tall«ay - éO «»chin« tool«! Oil Field •Fertiliser   (20 machine tools each ) 

A larga fM tory baa been built at Aleppo whieh initially will be .used 

tm aseeably of Frauen built 3on*ca tractor« and it is ultinately intended 

that thi« plant should aanufacturr certain of the componente used in the 

aaeaably aaá aleo produca ironmongery for the building indue try. 

km e la« ir io actor facte«? la to be established at Lattakia with a 

•apaol<y *jf §$#060 actor« ear annua ranging fro« i h.p. to 7$ tup*   » 

fcdjarla* fil« are tba advisor« on this projeot and the building is no« 

««•filete.   Adjaoent to thie factory, a foundry and fort« ara to be located, 

tit aapaait? oí the foundry to be 25-30,000 toe« of ferrous and non-ferrouo 

the forge ft-10,0C0 tons of forging*.   ^ie total Construction 

(la tarai lia) looatad Horth of Sasmaetts manufactures    a «id« range 

af •tatietsafy aaa aoMla s totale tanks« 

Ha «aitile iadustry, ara ta establish at Damssous asa Aleppo, a factory 

«a* spasa part« rsquirad by tba t«xtil« amohines. 

la Usi 

Wm fiist 

ar« «OSJSIdaring the «etabliohnent of a samll Bachine 

!• produa« a rang« of saohines at tba production l«v«ls she«» 

'»' phss« one. It «as propoaad to proceed to. phase two, after 

sad «aaji «uoo«e«fully completed.   Due to the lew level of 

oamful eonaid«ration should be given as to whether this would 

«al propoeition at the praseat tiat although tha association 



TT-T 

•a 

\v- 
•í fi 

with a suitable company of a foreign country may enable manufacture of 

certain simple machines to commence on an economic basis.    There ie also 

the possibility that the Craft Training Centre at Damascua might manufacture 

the drilling machines in order to provide the students with sense useful 

production woik to undertake.    It has been suites ted that U.N.I.D.O. could 

give advice on the methods of obtaining the necesnary equipment and technical 

assistance, on the basis of a foreign company providing a Eanufaeturing 

licence and with the possibility of also providing part of the finance,. 

If it is deoided to go ahead with the menine tool building establishment, 

it is important that this should be a self contained unit and should not fee 

inoludeJ .7ith any other machinery manufacturing programme where the standards 

may be of drastically different order. 

«sotena Tool Bebuilding. 

Most of the machine tool« in use are of considerable antiquity and 

being located in extremely small workshops, the only maintenance these 

receive is routine lubrication.   Repairs are carried out when the machine 

aotually breaks down and these are of a minimal nature in order to «et the 

machine into operation again.    The effectiveness of many of the Bachine tools 

used in the country could be greatly increased if these were rebuilt so that 

the original alignments are regained and slides and bearings properly refitted 

so that faster metal removal rates can be achieved. 

It is suggested that C.H.I.D.O. should give the technical adrioe on 

the establishment of a centre and provide the supervising experts and 

neoeeeary equipment.   The Syrian Government on thsir pari would provide 

the suitable buildings, manpower and ether neoessitiee. 

Tool grinding is usually carried out eatiroly by hand and there Is little 

appreciation of the importance of geometry.   The most effective -mm. of 
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Improving thir  «1 tu«, tira,   «llhott^ft of *  1<WC   Uro Mtur»,   Wì H   Nt   i¡> *ri*uiv 

that thai «ub.'fot it ^iv^n   full n•«•!**«! both *t ih# amft Trnrin.* <\ntm 

Mid at th« In-Flnnt fruininit G«nlp» for ja»dt«ftt* «n^lnnr»,   m or##r that 

an ewarenoaa nf thr Import%ncc> of cwvct tool   «efvictn,   r».f .-i„  t«  erv.,t. J 

tooth •% tht «ngtM«r ltv«i AS n«n «« r,««it taaaniolan« AM mftoeaa. 

ia 

•Io 

«1 «duo* t ion i» 

of th« typ« of tamil 

ly futttiotoi*. 

for iaprwia« 

d II it 

»ly liaiioá bvt th, a«tATMi f@, to**^!«*«. 

•«a« tnattttty op«r.tin* in ite ooun*»? lo 

tmiftlat of •****••*• lit «ir« dy 

to ••trbli»h m ia-otant tiainiag Muto« for 

I» OOtfclBiHf toan« 

i« ti» 

•ft* U 

inéutUry la 

*t 

alvatéy 

pmatlaot)« 

•ad Alta*o   «4 

«a * «iagl« •.:![! 

•Ml of ia* 

tAoir of 

at la« oaa of tfe*», if 

of latir lia« U la tat 

• «ill 

»it» latta« at 

to 

«•tu«« tt« 
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of th* o«ntr» is «,r. lorfoty fro« ¿«mo«, who hit laolwáod thu ootabliokaont 

of otofMinrdo In trim *< rk of th# Owntm. 

tm ©riot th»t  it» adertane« of »d«ou»t« md prtforably provonWtiv» 

tool oolntenojtoo oiwald boooa» •ce»i>t»d in th» lotftf oncinoorin« 

II la rtooo**nd«<i ih«t this Pub>ct should »loo bo iaolud«* 1» tfco 

ourriouluB tm th« In-j>l*nt framing ©outgo. 

3»OUJ* * 

DM fotti yoêttt f«r tfet ootobltolwont of 

bo «lOUMtohoé Mi liMO «Élu 

to leool 

mm •tmiUWUV ** 

to *rrU, tt»g« io no oooooolty and it to m*% Uooo 

il «III bt 

tetto Ol 

to wm I.e. to *U 

«tu li 

1.1.1. ».0. 

t«f»IJo*B» 
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Appendix 'A1 

Syrie. 

tt.tt.ti«. i*tv« 

Employed 
in each. 

31,000 

A2,000 

•,000 

*•>•<* . t >.. - .\, *, „•       i- ,    •.-*. 

"«y 

•••I MM. 

MU 

r 
X. 

a^ j 
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Syria. 
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feopo—d Machina Tool Ifenufacture. - Produotion programme per 

180 

120 

80 

100 

drilling Menine« 

Hilft» drillin« maohina« 

Sliding, surfacing and 
•urea-cutting lath« 

§0      Horiaontal milling 

t«ha*l 

60 

-   .:-.»»•*.;,..*•*»,.-"».v*..   V'-'. 

•ita 

Max. diameter 10-15 «• 

Max. diameter 20-25 am 

Hacksaw blade 650 mm 

Length 800 and 2000 mm 
Swing diameter   555 am 

Killing table 555 X 1250 

150 
550 

400 or 650 am 

250 X 600 mm 

150 ma 

.Mm\m 

Ä» machinery induatry it a aeetor that necc «et tata« UAhnoU-ifa/ 

a technology at sueh require« ex^rWnc. d awt qualified lft-w« füre*, 

Soaroity of euch labour oaueaa delay in the realisation of inveataarta 

M mail M limiting the varia tie» in production. 

latio ©f utilieation of oapeoiV i« «&• »eetar ia generally im. 

exception of a few large eatabliehaent», production plaania* to 

output ia a teohnical «enea, ia not reallaaa.    fhia ia »miy 

to the fact that tat produotion capacity tea been dividaci int® amali 

of the limited finenoial raeouro.« that are «va i Ubi e 

«mite, pro¿aot deal** mai quality control «to.» could 

to the graataat benefit.   For «Ma ream**» 

i cither fro« 

» the prie« 

ta the 

Im 

Hai* earn mai 

m «aeett 

fane la 

;-fc •*- 
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î 
•x» four ooapanie» »pe cía li zing in this field, three of whioh 

lathe» only. Production figures art a» follow»I 

Universal lathe» prefaced 

upright and portable drills 

lulling 

1965 and 19?0 1,000 

«  *  •» 740 

»  »  » 110 

H          «          « JQ 

>apaoity of o»ntre Uthe» 

Uom of »11 tats« of oentr* lathe« wai 

il»fil»1on »B« tafea* is ord»r to protect th» 

at *h» Mtwat ti» only autoaatio lathe» 

in January 1970« 

oa condition that th» 

I» leri»d At • of b»1 

protection i« not 

WBS 
%m 

m 
m 
» 

Jü M 

iff 
im 

JfiÄÜ ff   1      iiMtn 
Mü I Pu 

>H§ 
m 

•tu 

Mí 

222£ 

IMI 
in 

J^J 
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!tò fhffply Of achine Tool»* 

la accordano« with Turkey's expansion projects, Bachine tool« production 

target» for th» naxt fiva years nay be estimated as follows» 

Tears Type of tSachine Tools Supply jjoncnd 

1970 Uthes 580 600 

im H 750 900 

. 1972 * n 1100 1100 

1975 N 1200 I3OO 

1974 M 1400 I4OO 

1975 - 
1500 I5OO 

19Î0 Hilling Kaohines 60 200 

1971 

1972 

»     m 120 24O 

*             * 180 280 

1973 m              m 240 520 

lf74 
1975 

m              m 

m '           •                  ! 

580 

400 

4OO 

450 

1970 billing MtsMaes 550 1600 

1971 •        M 650 2000 

1972 «      » 750 2200 

1973 m              m 850 25OO 

1974 m              » 1200 24OO 

1975 m             » 1800 25OO 

1970 • Planar» 50 25O 

1971 m 60 280 

iJTt m 120 3IO 

1973 m 180 550 

19Î4 m 350 350 

1973 m 400 400 

letali» of e»tia*ted &»*ft»l mm giren is appendix *á* 

•ft MI atta fro« eiHuainetion of the »bore table, two er three large 
{Urn hare enough eapaeity to aeet fyrkey1» nwd in a »hart 
¿»se planta, «Mali are »ituatea in er around Ankara ana Istanbul 

,1,1111t «ith «liweraal »achine tgrp*»t they eaa be directas te the 

of other »»chin» tool» at »hert noti©». 
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aooordinf to ««tl9*t«, Turttity»« nnnusi mmé of Mehiiw tools (lathes 

Only) «ill to »round lt*K» u.M proviuv-a t-hat U«./  can h« operated to 70, 

oapacity, existing installations can aaet this daüMund.    Considering th« 

.rat« of indu«trini d«velaprunt and market áeaand, »xosao oapaalty c&n to 

UMé to asnufactur« «p*oial laths» MM other naehin« tool*.    With s fo* 

iptlonal oasos such M technical eehools «id th« *»int«m.rie* units in 

stet« indu«tri«s, «11 the «nehln« tools are jp«r«h*a«d and u»*d fcjr 

th« production industry.    Sino« the domtstie production is still lo«, 

th« import st«tistios nay te the only aourc« to a« toman« th« 

th« availability of foreign currency end the period that «lap»«« 

tb« tin» of ord«r and d« li very, vari«« fron tita« to UM ìmt püüll| 

in a^proxinatoljr tao y«ar«.   However, it is «stiisatad    jst ti» deuand for 

19Ô0 nay toft** to on« niiiion Turkish Urs,   Th« figura« indicatili« th« 

«MU* far Intana, nailing «»chin««, drills and planar« »til ti» 

of 1975 r«fl«ot« ottly * parsemi Yì«W. 

In addition to Mo aachin« tools which ato currsntljr be in* ^^mmmmm. 

It it «atioifnto« tant «uria« ths ant fit« fnasa, tao following typoa «ill 

it iatroiarati Bmlviag torn* laths«, radial «rilling 

an Utoly to to 
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it«*» «it*t>t*ì» ••*»• I*» *• i*ï«"ri*rt      *"j* 

w»*-*  «»fi 

»« tut nil»» «—» 

«vai Utility «f Ji#» «* fi**»»« «• •>•* p**w»nrtt #  f^m-mmmê .«*w 

ti* !• • (tor«*«» «f tMii«MMM* rr^«n« ** * *•• »»*-». 

roll  M   «IM M*l»  O*  «*•»«*•»  IMPNMI   W   «*•  *****  sf  *•#«*•-* = 

iii|infiif< la ^»ratini Mffci»«*«*«*« •/•«••• m ****• *¿^ »*• ••'•*• •»** 

UM«*.  iMrtftMiat êifn«iittM « ••»•«••••* •*** •*#*•«*• **• •«««•i 

i«, ••*• m «• **i»f *•»ter put« *#%•• 

I, »«•«, 

io i» 

•i m» m 

t mm^t * 

•t 

•TlftM Ml 

f*f 

lit« f«§   MMW»f - * 



í - u«. 

? 
«aatty Mi \m %ê tu Cßmmt, aUmtftl 

It» ti mm tfmmlmì prette tí 

i mili» for • sil «i hM nrt 

tti «¡h ,   #*M|áft«i!till   I«   «Ol  flf«A   i« 

ukt M^f« IMI tfp «r 

«têiitttâ«» »f •»••1*1 m 

• mm«!«« MMf tf 

»pmc ml I ML ti m, in* |«»4 

M Mim »M MM »i ai. it 

toa» 

li« 

I» «füM 

tttiOW, 

M * immê tiwnt, 

t *miif u« ubo« i» 

•tin. 

«M t«« pfciwüt* tl«M «M cmtrol of 

•at Mii«MH» «n a*il te Si i» 

itimi» 

•»* 

ti to Mi !•* 

HHnPv   INW à^P*   w^PH aPWMÄ ^^WPaw   # a»T 

Aü^MÜÜfa^i 
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Primary «émoatiom la for a period of five years, BO that the majority 

«empiete th*ir education by the tint they are eleven or twelve «hen 

»orte whioh It usually for about 60 hours per week.   Many of 

f%. go into the private Motor industry a« apprentices but the 

of «raft training in these industries is reputedly extremely low. 

trainlnj however, io a considerable advance on the alternatives which 

exlmt for mmf« remaining im th« rural areas where their tasks may be no sore 

»noting «»an tending the aheap in the mountains. 

A «eleot few oontinue to secondary education which covers a further 

five, jssr period.   The sa J or i ty of these ax« anxious to go on to University 

tat «mitri mm iammffioieat places for all those wishing to do so, resulting 

ia a long waiting list fo» vacancies.    Tho Government consider that there 

im m sarious tnirrttf» boite of graduates and even aoro so, of technicians in 

Imáisitij and have prepared a ne« secondary education plan in order to remedy 

the lacas gap la middle, educa ti on.    The provision of seoondary education in 

Is am« I sal eohnnlt «ill be organised under the new plan and these boys will 

mm meaamva« tm go direot into industry on completion of their schooling, in 

to milt the requirement« for «ore technicians in indumtry.   The working 

1m «Mmm bays ax« permitted to work «re also to be restricted in the 

immuni mmm been fait about the introduction of virgin 

paimHHT   T - iato industry from, the Iteivereities,   a pilot scheme is being 

emapmtmmi at i«I4U fmotorioa wider Government auspices «it» «is aasistanoe 

af l.i.I.P.0. «mereby the aamtet* will obtain «xperimae« in a «id« range of 

mulmiilirm élsoiplines within the various faotories.   M.K.B. ara in a unique 

j^lljg, a« ij us let tMf faoilily im vim« of their parame tere  of manufacture 

tmm mmami saking through batoh mad mama-proá^tioa tsehnologis«.   Th« 

mf mam»«* ingialli« la thm machine tool industry im extremely «mall 

mai rmpuvsaly la the private maetor thm» are only a total of five.   Thee« 
•oald e nearly    have to be raised if the industry im to oontinue 
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•xpandin* even if it do«« not undertake deeign on it« em account but 

continues to buy design« fro« abroad.    It i« iaptrative that tha bait modtm 

toehnology be uoad in the production «athod« of nanufacture and thi« 1« only 

likely to be introduoad where th« raepoiiaibility reels on a graduate «ngfceer. 

It would ba extoaoly baaefioial if sow of the young graduata engineer«, 

»feo bar« already «ntarad tha aaohin« tool industry and gained SOM experience 

of the industry's aotual requirement«, oould be ¿iva« the opportunity of a 

followahip to risit aambjra of tha mohína tool industry in the dareiopad 

oountria«. 

looorroh and Develop—nt. 

It ia notad tarnt tha Oorarnaant ani tha stata ornad industry are of tfct 

opinion that at this tias it it praferabla to undertake snnufactur« of «mehina 

tools to the deaign of a foreign aanufacturar under a lioanoa agraeaent.   falo 

agraaaent oertainly offara oonsiderabla advantages durinf tha initial 

aatablishaant of a aaohlne tool industry, howaver, there saaaa little raaaoa 

wfcjr tost «aohina tool desiga, particularly for «impla ««chinas, lite tha toot 

Mi cuttar griadar or th« aurfaoa grindor, ahould sot be undartakoa looally. 

It lo understood that tha firm masut aro ««taeliahing « raoooraa ecpuiiaaUom 

which oould parhapi fora tha auolaua fot? tha fornati« of * aaohiaa tool doti«« 

to«*, together with tha naoaaaary toot and proving faeiliUas.   Alternatively, 

to» privet« industry aaohiaa tool nrsjpsnto« n4«nt ooasidor «ettiag u* a 

oosssuoal dasiga offioo «too* veal« look to ti» ÍIOTSruspili rooaarol 

to wAdartiJta «poolfie rasoaroh project« on tholr baholf m othor tMt 

wallah aar a« ranni mrt 

fai satablisbaaat of toe design offioo and rasaoxob work to another field 

tow» f.ï.I.».0. aar »» *too to üwo valuabla taohnioal aaaistaaoa. 

toe Stato. Planning Organisation exproaead to« hope toot to« Sealnar would 

gira adTioe M to whether the organisation of design fot «monto« tool« «tonto 

to looatod ot too individual factory or ©antral ©ffi©»,   Aleo whioh 
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•hould t» do«i«no4 flrtt Me MM ISM lor tt^t m fcttfW, tt«ttft»r 

«1th tli* rlmm of tho •xp«rt« OR Hi* **•• of MOMIM« •Wo* «til M>   Wilt 
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