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INTROLUCTION

The Regional Seminur cn machine tools in <he developing countries
-.'of Burope and the Middle‘Eas;t was held in Varna, Bulgarie fron
lith to the 27th October, 1Y71 under the sconsorship of the inited lutions
Industrial Development Orgunization in co-operation with the Bulgzyiun
Government liinistry of luchine Building. ‘he Seminer was attended by
==-=-- participants from ----~ countries, by staff members anc consultsnts
of the United Nations Industrial Development Organization,.ths Zconomic Comrission
for Europe and by members of the European C:ummittea for Co-oreration of

laohine Tool Industries (CECINO).

An address of welcome to all participants in vhatever capacity they
were atiending was given by -----., Following the inaugurel address the
; 'liae'ti’.‘g elected Mr; -#-;-- as Chairman and Mr. 'wmie- a8 Vice Chairman and |
finally elected Mr, «---- as Rapporteur of the weeting. The Ciairmen
gave Lis opening addrest and this was foilowed by the members 61‘ the

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

Seminar wes then appointed consisting of - .- ceeee menen

nembers,

The purpose of the Seminar was to provide (through the presentetion

of pup-raf}'&fgcuuicm and factory visits) the oomprehensive review and

analysis of the technical and economio problems concerning the establishment
‘and development of a machine tool industry in the developing countries.
--=--- papers from international experts of established reputation in their
respective fields, together with ----- papers prepared bty UNIDO were
presented. After the presentation of each paper, intensive discussions
tock place on the application cf the ;ubjeot natter to the needs of the
Mlm countries in general and to the specific requirements of the




'partioipants and thelr oountries.

In addition to the presentation of the papers and to the disoussions
thereon, visits were &rran‘ged by courtasy of the Bulgarisn Government to

machine tool building plants in Kasanlak, Asenovgrad and Fazard jik to study

the production and utilization of machine tools under workshop conditions.
Visits were also made to the Z.D.M, factory in Plovdiv to study the |
produoction of woodworking machines; also to the Z.D.¥. in Sofia to observe

the production of metal outting machine tools.

The report of the Seminar was approve’ and adopted at the afternoon
meeting on Friday, 22nd Cctober, 1971. The olosing address for the

Seminar was delivered by the Chairman, Mr. ‘ .

-
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COLCLUSIONS

From the papers yresented by the exrerts at the Seminar, fiom tre
-country study reports &nd from the general discussions which folilowed
the presentation of pagpers, when matters of ;Teat interest wore

reviewed, tle following general conclusions can be drawn:

Industriul Growth
The growth of machine tool using industries is one of the most
important factors in the development of industry and of the increase

of naticnal income and employment of developing countries.

Steges of Development

A country developing its metal working industry appears to go
through three typical stageas The first stage, durlng whlch instellation,
uintainanco and repair of mttal working nachines and also of other
types of machine for other industries tekes place. The second stege
of which some manufacturing of metal working machines is carried 6ut,
mainly for loocal consumption, and the third stage in which complicated
machines are produced, not only for local use but also for export to
other developing countries and ultimately to the highly induatrialiaed
countxries of the world.

It is also noted that the problems of the developing countries vary
&8 different stages of their metal working development take place. It
is therefore not feasible to submit ome formuls for all developing
oountries, JFor instance, in those countriee which are still in the first

stage the most pressing problems may be more organisational than technical.

. When oconsidering the oonditions necessary for establishing machine tool

industries the background and stage development of the country conoerned
must be carefully examined. Co-operation with the industrialised
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countries ray enavle the developing countries to by-pass many trial
‘stages. The accuisition of nanufacturing drawings and "know-how" are

vypical examules.

'L.'achine Building

Machine builcing p'rojects must be viewed as part of a general vlan
for industrialisation. The governtent may set up their own factories

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

i possibly a combination aof these arrengernents. The newly established '
machine tool industry will be in an economically preoarious position

which wmay justify some form of government protection. It is however

important that the industi*y should become economically viable as

rapidly a8 possible as prolonged protection can lead to stagnation and

ineffigiency which will be damaging to the metal working industry of

the country as a whole., o . S e e

Use of Numerical Controls

The introduction of numerically controlled machine tools in a
developing country presents many peculiar prodble:s. Two classes of

specialist must be trained befors such machines can be effectively

utilised in a country:

(a) Programmsrs to prepare the necessary machine programme
and irput tape that will provide the commands for the

machine coutrol unit.
. (b)  Service engineers capable of servicing the electronic

control systems used on the machines.

The udvantagea of these machines however are so peat thnt every
offort should be made to achieve the early introduot:l.on of these mohine

into the machine tool manufacturing companies where flexibility of
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manufacture is of paramount importance. The procurewent of cize nd
‘fixtures for the compar tively small bateh preduction which is an
inherent characteristic of the mechine tool indusiry is ¢ tine consusing
‘and costly exercise. liany of these Jigs and fixtures cun be elininaled
or greatly sinzlified wiien a nuierically contrclled wichine ig Leed oo
it is therefore possible to commence manufaciure of a rew model of

machine much wmore rapidly than would otherwise be the case,

Regionel Trading Acreements

Although it is normal to produce machine tools in relatively snull
batches it is necessary from an econcmic 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 denand potential

for each model of‘machine that is included in the production prograrc.e,

ant Incentives

The development and running of a machine tool industiry requires
& very highly specialised management tsam which is not easily recruited,
Meking optimum use of the few éxperta aveilable in developing countries
is therefore sof 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 ocnsidered during the
planning stage 8o that suitable trainingfacilities can be set up and an
adequate training programme implemented.

'Q a‘i gn _and Dexel@ ment _
In the initial stages the types of machines which are to be
manufactured should be of a simple or an elementary kind. The developing

]
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country 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
introauced into the manufacturing programme., If the develo; ing countries
are t- contribute high quality metal working machines to the werld narket,
modern practical and technically shound designs will have to be adopted.
Until a very advanced stage in the developmeat of the machine tool
industxy is reached, it may be desirable that designs from industrialjsed
countries should be obtained, either thrqugh licence agreemente or
through partncrship arrangenents, keeping in mind that changes in

env.ronment mey necessitate modifications.

Maxket Research

The introduction of a new model of a machine tool is an extremely
costly affair an” it is therefore of great importance that the model - : -~
should meet the market requirements in every respect and that the potentisl
derand cshould have been accurately assessed, Larket resserch for capital
goods is one of the most difficult operations to carry out successfully
80 the need to use staff with a wide experience of machins tool marketing,
together with the techniques employed in market research for capital

goods, is essential if reliable results are t0 be obtaimed.
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RECCLI R HNDATIONS

Resulting from the deliberations wiich took plece at the Regional

Seminar on lachine Tools in the Developing Countries of Europe

and the 'idd) » Bast, tio rarticipating rombers subitit to the

United ikations the following reccumendations for action to be undertaken

by the developing countrs es, by industrielly edvanced countries and by

the United Natiouns, eitiher irdividually or jointlys

1.

2.

Eech develo:ing country should establish & Xetalworking Industry Develojnent

éentre. This should have resvonsibility to provide information
to the metal working industrr of the country of the ncst suiteble
methods of machine information of the latest manufacturing

techniques and sources of suitable machines. Where a suitable

~ bod; already exists it may be preferable to set up the inferpation

&8 a section of the existing organization. It must, however, be
staffed by adequately trained personnel who will be able to relcte
the available techniques and suitability of machines to the local
industry requirerent. The provision of a United Hetions expert |
to assist with the initial establishment of such a centre would be
invaluatle.

The adoption of acceptanne standards for mechine tools appropriete
to the national requirements should be arranged. These may be
up-dated Slessenger standards or other suitable internationally

' acceptable stendards, Sta:dards for components and other relevant

items should also be established. In most countries a sﬁitabh
body tc undertake this work .alnady exists, but a specific
departwent with responsibility for machine tools should be set up.




5.

4.

50

Assistance tc the develo,in; countries should be given both by

the industrislised ccuntrizs &nd by the United llations.

The collection and publication of detailed statistics is essential
to the industrizl develotuwsnt of & country. The developing
countries should review the stetistical service they provide to
their industry and make such improvements to this service as seem
necessary in the light of the findings of the review, It should
be borne in mind thet speed is 1s importart as accuracy. In

fact it may even be desirable to sacrifice some degree of eccuracy

to achieve early publication of vital =tatistiecs.

Improved market research will prevent many extremely costly
mistakes being made by developing countries through the introductiocn
of unsuitable mchmes, or through the planning of production greatly
in excess of the demam. The Uxuted Nations should provide

expert to the developing countries to assist with establishing in

‘uoh country an organization capable of undertaking reliable merket

research in the capital goods field and especially relating to -

mpchine tools.

Every developing country which sets up its own machine tool

manuf. sturing industry will ultimtely find it essentisl to undertake
& degree research and development on its own account. Delay in
accepting this responsibility will only bring mmnmg

dependence on the-goodwill and favours of other countries. The
industry should run its own research and development unit, either

on a ocentral industry bpsis or servicing individual compenies.

This should be undertaken even wborc all the nchinu in ourrent

production are manufactured under fmisn 1iocence and "know-hw"




6.

7.

8.
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agreements. The centre would have responsibility for edapting
established products to reet local market requirements as well
as assisting the understanding of basic machining prirciples. -
Ultimately developmént of :tachines to their own specificaticn
and design say becore aesirabie. Both the United aiions end
the industrialised countries should assist developing countries

in this work.

The developing countries should review carefully the adequacy

of their training facilities covering their requirements from

craft training to graduate integration into industry scheres.

The effectiveness of the training given will play a major part
in controlling the success of the iniustrial development

yrogreas of the country.

The éevolo;ﬂ.ng o&mtw 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, techniocians,
dasigners and up to technical menager. The United Nations should
assiet developing countries, whnio necessary, with the provision
of experts for carrying out this progremmd of training.

Preventative maintainance programmes should be introduced in all
the larger industrial establishments. The governments of the
d.nldpinc countries should set an example by utubliah:lng the
progreammes in plants directly wnder their own control. Extensive

educaticn will be required to ensure the success of such

| ms. These are not easily set up so that special assistance

should be given by the United Nations to start the prograrmes on
11m§ which will lead to success and reduced machine breakdown.
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~ The developing country should consider whether thei'e are adequate

facilities within that country for the re~building of machine
tools which have ceased to operate efficiently. In many instances
it will be desirable tc have a centre for the sgecific purpose |
of re-bullding meachine tools., In the countrics with little
industrial development assistance from an industrialised country
or from United Nations will Le necessary.

In some of the developing countries there is an acute lack of
information concerning facilities for supply or manufacture éf
compcnents from facilities which are already established within
the country. Wide dissemination of information of facilities
available would assist inter-trading betwe.n companies, thereby
improving productivity by encouraging companies to specialise.
The United Nations should provide experts to assist developing
countries to set up a 'Sub-Contrect Exchange Bureau' where
information on manufacturing and specialist component facilities
00uld be maintained and disseminated to all interested parties.

The United Nations should initiate an eduoational programme to

bring to the attention of the developing cowatries the advantages
which would acorue from the uas of numsrioally controlled machine
tcols in small wcale production. They should alse essist with
the organisation mwmmmmm
engineers for the electronic oomtrol systems.




Taking into account the different levels in developmeni of
the metalworking industries in the countries of the region, the

recosmmended steps to be taken are given individually as followss

FOR_DEVELOPING COUNTRIES

JURKEYL

() Oive more attention to the establishment of machine
tool standards in the country

(b) Study the requirements of tools, dies, jigs and fixtures
in order to establish a centre with modern equipwent for
their development, research and dosign.

ARAR EEPUBLIC OF EGYP?

(a) Train looal personnel in the field of machine tool
building and tool making industry;

(b) Establish a national institute or centre for research

© . and development of wachime tools which would serve the
whole industry in the selection, design, design
adaptation, production, utilisation, rebuilding, and
maintenance and repair of mach.ine tools.

(s) 9rein local personnsl in wtilisstion and qazmm
of B, C. Nachine toolsj

(v) Give more attention to the proper selection of machine
tcols used for production purposes, '

(s) Btudy the possibilit; of establiching a plamt for the
production of metaloxttiing tools;

(b) Oive more attention to the prodliems of preper
wiilisation and repair of machine tools.




g
|
%
P i
.
;
¥
i

-12 -~

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

(v) Investigate the possibility of establishing a machine tool
rebuilding centre. ‘

JORDAN

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

(®) Select machine tools properly by types, through evaluation
of preduction lines; ' ‘

(o) Oive more attention to the problems of full utilization of
machine tools, and their maintenance and repairs.

A e . L om- . : -
- © . "

(a) Study the existing machine tools in the country, their
number,quality, age and type, in order to discuss what
macaine tools could be imporﬁd for local industry;

(®) Pay more attention to the problems of utilisation, L
maintenance and repair of machine tools and their accessories,

LS SSOCRATIC RETUBLIC OF YEME) .

Stuly the existing machine tools, their quantity, type,

. 0ge ayd quality in order to seleot new ones if necsssary;

(%) Give more attention to the problems of proper wtilisation,
Maintenance and repair of machine tools, dies, jigs and
fixturesy ; | .

(o) Biuty the possibility of establishing s oemtre for the

produotion of hand tools (pliers, SpaRners, yilmh

hasmers, otc), 7 oo

. Nake a mml survey of the existing stook of machine tooleg
(®) Give more Attention to the proper selection and utilisation
of maohine tools, dies, jigs and fixtures,




(a)

(v)
()

(a)

(o)
fv)

(e)

(a)
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R PED COUNTRIES:

It is recommended that the following steps be taken:

Provide technical assistance to the couniries of the Region

in the fields of selection, production, utilization, maintenance,
repair and rebuilding of machine tools, by supplying experts for
the training of local engineers and technicianss

Acoept ira‘nees from developing countries;

Supply information relevant to the development and application of
machine tools in these countries;

Co-operate with UNIDO in providing technical assistance in

this field.

-‘m
;
>

UNIDO should

make expert uui-tm available to the countries to mble
proper ‘machine ‘tools lurvay- to be conducted;

provide technical assistance to the countries of the Region

in the selection, application, maintenance and repair and

other aspects of machine tools.

Provide technical assistance in the establishment of metalworking
industries development centres, machine tool rebuilding centres,
tool and die development centres or institutes related to the
metalworking industries.

Co-operate with CECIND and other mechire tool manufacturers'
associstions im order to provide teohnicsl assistance .




ECONOMIC IMPORTANCE OF THE METAL \ORKING INDUSTRY

Metal working indu's?ries account for almost 30% of the world's
industrial production meesured in terms of value added. Among the major
branches of industry metal working assumed the greatest inorease in
Production during the past thirty years. This i20rease has been mare
eignificant in the developing countries than in industrialised ones.
lievertheless, the share of the developing countries in the total |
production of metal products was only 3.9% in 1956 and was the lowest
dmong all major branches of industry. The relative importance of the
metal working industries may be assessed in terms of their percentage
share in the total manufacturing output, their ocntribution to N
employment and the ﬁlue added in the process of manufacture. In the
industrielised coyntries the .percentage -production of machinery and
industrial equipment of the total industrial output Ay be as high as
40%, whereas in the developing countries it is only 5% or 108,

Within the metal working industry the mohine tool industey plays
& key roll in the expansion of world industrial wo&\wum. sinoe nearly
all other products are manufactured by Iwhtat tools or Wy machinery
that has been produced with such toola. This s m. for items regardless
of their size, for items ag dimu as a amw lighter, surgiocal
instrumnts, Gypewri®r, washing machine, arwaments, agrioultusel
maohinery, giant asroplanes and the ubiquitous automodile ocould 2ot b
produced without machine tocls, Hatioms with highly doeveloped motal
working industries enjoy the higher standards of living, therefore the
mw hulomt of & country depends to a oonsiderable degree ca
nusber, age, quality and Wpe of machine tools whioch it possesses. It
16 impossible to atudy the history of technology without becoming aware

-
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of the crucially im: ortant ra-t pleyed in that history by mechine tvouls.
It ie no exaggeration 10 say that nen's tools have gove wied the iace of
industrinl developnent. Ve should never nive heard of Jures iatt,
George Stevenason, Gottliel danlier, Rudolf Diesel or the wright Brothers
tut for the tools which alone ensoled tiedr duventions 1o te .o Linled,
Throughout history the rate of man's material progress L:s been detevmined
by his tools, because all tools represent synthetic extensions of thg
human hend being designed to magnify its skill or ite power. ‘Jen that

hand firet used a tree branch as & lever or g stone as a hanter an

evolutionary process began shich heas led logically to the fully sutomatic

power controlleda machine tool of today. The aocelersting demard for rachine

tools in a highly industriulised country is shown Ly the itable below for
the United States during the decade 1956 to 1968. From this table it will
be seen that while the gross naticn:l product did not quite double during

the period, the machine too} demand actually trebled,

THE U.S.A. IATICIAL ECOICIY AND ] ACELIE TOOLS

Galendar Years, 1928 to 1968

o S o ( Shipments

Shipments in Billion Dollars in l4dllion
Dollars

All Non-

arp lanu- Durable Slectrical |  Coudlete
Year Billion | feotixring Goods Lachinery l&chine
Industries Industxy Industry Tocls
1956 | %447.3 $326.7 62,9 g22.8 g 59
1959 483,7 369.1 186.5 25.7 616
1960 503.7 368.7 18¢,8 25.8 144
1961 $20,1 37%.0 186, 5 2%.7 751
1962 560.3 596.1 205.2 28,3 821
1963 $90.5 423.9 219.0 30.4 896
1964 632.4 448.0 235.6 35.1 1,164
1965 684.9 492,0 266.6 39,2 1,426
1966 747.6 538.5 295.6 46.7 1,685
1968 860.6 603.7 331,0 58,0 1,727

Source: National Kachine Tool Builders' Association

u
=
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Due to the great variety and complex nature of machine tools, not
‘even ‘the most developed country can nproduce the required number and
miintain 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 raclines from other

LR nishiporiommisnmticss, ot

countries. Initially the production of machine tools in & particular
country should be limited to those types of machines and associafad equipment
that are necessary for the growth of the leading branches of its economy,

It is impractical to give a generalised answer as to what priorities are

B Attt A AL SRS o
SR gy ek e s

to be assigned to single branches of the economy in the process of
industrial growth of a devel oping country. Every case has to be enalysed
and investigated separately and several methods of approach are posaible.
From the viewp‘oint of the entire national economy of a country the main
~oriteria for the choioe are based on the resources to be allocated to
.-invntmont, of foreign excha.nge eaminga and oxpenditures and on manpower
resources. The capital intensity of the metal vorking industries as a

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

exchange effect depends largely on the proportion of domestic raw materials

used. - Where indigenous production of raw materials is substantial, the
metal working industry can rank high in foreign exchange earnings or

- savings. It shouwld also be noted that the metal working industries are
labour intensive. In developing countries this is generally ennsidorod
natémtna and is certainly not outweighed by the hiaxdcmd. on the
skills and cduoat:lon of the labour force., The Wpical struoture of the

engineering industxy in industrialised countries with approximate percentages
for individual brenches is as followass

®
§
!
1
i
,
i
{
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Simple metsl products 65
Electrical machinery 2450
Non-electrical machinery 3%,
Transportation equipnent 3300
Instruments, watches and clocks 40

100,

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 mey be as much as thirty per

cent, A downward trend however becomes apparent as the engineering

production increases.

World Machine Tool Production

The production of machine tools throughout the world during the

period 1961 to 1970 is given belows

In million Swiss francs

Country 1961 1964 1966 1968 1970
(oomoy = [ mosz | 1,785 | s6az | 9064 | 13,58
T.S.A.. 30420 | 5,222 | 7,472 | 7,550 | 6,384
U.5.5.R. 2,000 | 3,454 | 3,386 | 3,90 | sam
Japan 1,000 1,332 1,117 2,846 4,804
D.D.R. 650 689 743 949 1,202
Czechoslovakia 570 683 1,005 1,014 1,0m
Poland 205 234 275 372 538
Hungary 125 118 144 166 29
China 340 306 - 197 as

" Ganada 60 104 135 120 173
Australia 63 66 140 123 1
India 68 192 75 121 210

 Argentina us |0 o | 9 142
Brastl 80 136 140 124 98
Others 294 197 4 245 3 |
vorld peotmenin | 160044 | 20,780 | 2,035 | 26,991 | 34,200 J

, :f;?um 1 cdl B SUR.I AN
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In 1961 production of machin  tools was principally concentrated

in the nember countries of CiCINO, the U.S.A. end the U.5.3.R. and

these uccounted for more than 80, of the total world nachine tool
production. By 1970 totdl world production had more than doubled
Teaching 24,2¢) rillion swiss frencs, “hile the three principal
manufacturers of nacnine tocls had aleo increased their production
considerably, their percentage of the world total had fallen to just
below 75, This change was principally brought about by the rapid
inocrense in machine tool production in Japan, where production hed
Temnined almost static between 1961 and 1966, but sinoce thea more than
que .rupled, reaching 4,804 million Swies frencs in 1970. lost of the
other producing countries 8180 lad fairly irrge increases but these
were mostly in line with the general level of world production. The ome
notable exoeption was the cage of China lhar- production apparently r-n
from 340 million in 1961 to 173 million Swiss france in 1970.

T™e principal producing countries export a .igh peroentege of theiyx
productton, surprisingly the greatest part of these exports go to other
mjor mohine tool producing countries and oaly a comparetively szall
pu-ocnhcn to the non-machine tool producing countries of the world,

The latest export figures for the principal ocountries are given below:
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Exyorts 1970

Country
B Austria
Belgium
Switzerlend
Germany
Denmark
Spain

France

Greet Britain
Italy
Fetherlands
Pertugal
Sweden

Total CECIND
UeBaA,

BISQB.&. ‘
Jatas

In nillion Swiss franos

125,055
131,175
852,645
31464,363
53,999
117,600
497,493
850,459
825,536
52,470
5:247
193,704
T0174,746
1,395,487
.
97,464

1
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The hig.. volume of exports is rerhaps the clearest indication that not
even the most industrielised countries of the world attempt to produce
all the iypes of machine tools which are required by the industry in
their country. The more wph:’xsticated tyres of machine tools are
extreuely costly to develop and require a large s;eciulised team with

an intinate knowiedge of the particular nenufacturing requirements of
their customers, as well as a complete understanding of the latest
machine tool technology and manufucturing techniques. It is not
oufficient to develop a machine which in itself may be far in sdvance

of 1ts competition because technology is advancing so rapidly that
continucus up-dating of the design will ue necessaxry. The successoful
oompany vroducing sdvanced types of mechine tools not only requires to
maintain this highly specislised teanm engaged in the design of the
Eachines but alsc requires s further specialised team. This second team
is responsidle for the continuous development of tooling arrengements to
obtain the most effective cutyut froe the mchine itself. Their work is
intimately associated with that of tre design team, but of mecessity M
mst work even mcre closely with the customer and they are usually
satrusted with the respomsibility for designing the tooling required so
produce the ocustomer's particular components. The production nanager of
& oompan; in the setel working industyy today seldom gives a specification
for the mohine which he wishes to purchase, but will provide the
prospective suppliers of the mohinery with drewinge of the compcnents

hmmmnmmua&w&v
mmuhmimfutn&usnmﬁmtﬂ
ﬁll“t&qmﬁnfu&tmupﬁrdﬁm&sm
Sooling shiok will be required. Betgiled estimates of production times




will be given tégether with estimated tool life and changeover tiwe

where wore than one component is being produced. 'hen the machine nes
been completed at the builder's plant the customzr will surply & numter
of forgings or other piec;es of blenk material for provinz out the machine
capability. Only whken the 1achine has been demonstrated to the
satisfaction of the customer and the production estimstes and'tool life

estimates hauve been proved will delivery be effected.

The manufacturer of the simpler machines does not, of course,
require to meintain these large specialist teams and the customer on his
pert will expect to buy a machine on its own specificetion rath.r ihan
on the basis of a guaranteed production estimete. The work unde-taken
on the machine is likely to be of a much wider range than in the cese of
the specialist machine and the operating conditions are likely to be much
less rigidly controlled due to the totally different environment in which
the mschine will operate. The design of the simpler tasic type of machine
inevitably remains much more static as they are not subject to the same
rapid technologioal progress applying to the more sophistiomted pachines
and this msans that the seme model will remain in production for much
longer periocds of time. As development is coxparatively slow only a small
enginesring departient will be required to meke the essential modifications
and up-dating of the design from the sucoessful original design. This
Gosign my either have been developed locally or obtaired under s lioencing
agreemat from a conpany in ome of the more industrialised oountries.
Theoe sinpler generel purpose type machines are much eusier to manufaoture
than their more sophisticated counterparts. This is due to & nusber of
Toastns, vhioh must be Wiefly oonsidered. The productiom runs of each
mmmlmnhsm&rmefjwwtixm.h
Jwetified. Complicated eleetronic or hydrsulio systems are not required
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as sequential control or other inter-reloted functione are not necessary.
‘Individual rarts are simoler as there is lece .eed for compact desijn.

Parts cre less highly stressed so that lees tecurecy is reouired and dafficult
‘heat treatment orerations are elinirated. Finally, but by no mzeans least,

the fitters buildin; the wmachires become fully fanilier with the design

and are therefore very proficient in completing their partiouler taek,

The increasing costs in industrialised counrries is leading them
to concentrate on the more sophisticated type of machines vhere there is
less price competition and the expenses of their research and developnent
programmes, together with the staffs of highl: nualified veople oen be
adsquately covered. Due to the great variety of types of machine tools
they have not lent themselves to rees production so that with & few
notable exceptions high production techniques and line assenbly have not
been adopted. This is ‘creating an opportunity for countries whose ledbour

costs are relatively low to sell machine tools, not only on their home

market and in adjacent developing countries, bu' also in the highly
industrialised countries where there is a very large rarket in the scaller
companies and service workshops for simple tyres of machine toocls. The
Quality and accuracy of these Mmchines must be however of o very high
standard, but this can be achieved vithout undue diffioul @ provided

sound principles are followed when first starting osaufecture amd the Masie
criteria for efficiemt quality oontrol are applied rigorously. Thees

- within the laid down quelity limits where the most up-to-date maBUfesturing
: Wethods are used, togetber with all the equipment Becessery for xeliable




quality control both fer timencional : couracy and for retallurgical
quality. When s consiestei.tl, gnod nuaiity product cen be achieved a
vigorous marketing campeign will be necersary uring local agents in
overseas countries. The sellinz oj~rntion must le fully supported

by efficicnt service end s, wva jirt m pliea,

The relative shortage of technical manpower in the developing
countries which have [ittle or no manufacturing tradition is often no;ah.
In most of these crun‘ries, technic:l education and vooational treaining
are organised by the governoent and persons receive their education
locally or abxroad at public expense. The metal working industyy is often
vory low amn the priority list of treined msnpower and recrives only a
emll part of its real needs,

Thezre seems to be a tendency in the metal working industries also
to drav managerisl personncl from indigenous persons who are oriemtated
tosards marketing. Such mansgers often faoe & difficult period of
sdjustasnt as they try to oope with many of the multiple responsidilities
ia the techaiocsl and menufecturing field which they must assume in
eddition to sales promotion. Ome of the mein diffioulties encountered in
hmawmmmmxmmum
indwitrially advanced uuatmn is that the skille snd points of view
Gopuired aze often too sophisticeted for the aprlication in the setting
vhich includes obeclesoent machinery, short supplies of materisl, non-
Giserininating customers and technicisns of limited sxperience, coupled
"ith wekilled shopfloer labour. Such circumstances are often frustrating
% the newly treined engineer or scientist and along with the lure of
hgher salaries account for the reluctance of some trained persounel to
Jo%um to their own countries when their studies abroad are comple te.
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. .special skill required for the production of a given product 1s in short

The automated device can provide these skills wkiyeh enable the mschine

~ .machine itself 3% is possible to m idontical products relubly and
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An alternative method of developing skills is to encourage foreign

‘manufacturers of engineering products to set up plants which are

especially designed for local requirements and fitted to the capabilities

‘of the local labour forcé. Such arrangements can provide the required

designe, manufacturing technicues and Supervisory manpover which will
enable production to commence rapidly and to expand steadily. Foreign
specialists and foreign designs can then gradually be replaced as
indigencus 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

supply, vhilst ordinary labour is abundant, then this skill becomes the

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

the use of an automated device op process, which cen supply the needed i
skill in & package, provides a very effective means of using or reducing
the toul cost per unit of the product, since less expensive labour can
be allcoated to a majority of job assignments which require lesser skills.

industry to initiate and continue its Operetion while the infrastructure

of .qualified manpower is being built up. The numerically controlled mechine
$ool is an example of such & device. The impartant factor is thet the
fmm of instruction for the machine once written naed never do written
again. Binos the ocontrol of the machine lies in the control taps and the

Mmhly .
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The library of these taies or cards can be progressively erjanded
‘as time goes on so that & large range of posegibilities ie auveilaile to
the machine operator. The insiruction tupes providing ihe intelli, o ce
‘for operating the rachine can bte propered anyvhere in the rorli and
despatched in compact form for passing into (ke nechine contri) nviter,
Usually the mejority of job skills is unaffected by the inircduction cf
automated equipment. The overator of the specialised function m.=t only
be trained to one eompuafi*raly restricted skill. The operztor training
tize required for autorated equipment iz measured in monihs not years.
One other advantage of modern techniques such as numericel oconirol and
the use of eleotronic computere to prerare instruction tapes i. tlat they
give en incentive to the university trained engineer to apply scus of the
more sophistioated skills that he has learmed.
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IN Turkey, where industrial developrent has been proceeding rapidly

during the past ten years, it will be seen from the table given below,

shoving the value added increment rates in the main sector of the eoconomy,

that the annual growth rate for industry is almost treble the growth rate

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

THE VALUS-ADDED INCREMENT RATES IN THE LAIN SROTCRS

Millien TL §

At 1965 Market Prices |

19&19;57 1967-3.312 L

ua Anny :

962 | 19T | 1912 | etn Bate |  arowtn Rase.

) @)

Agrioul ture 2.5 ' 25.9 3.8 3.0 A2
uw ucl E 2106 ’6.6 9:9 11.1
Conatruction %1 : 4.5 égs 708 7.6
Oosmunicetion 4.4 6¢3 8.9 7.4 7.2
Housing 2.6 3.8 5.1 7.9 6.1
Others 15;5 22.4 29.8 7.‘ S.O
mmm 6.2 | e4.5 | 118, 6.3 7.

&‘: from 0.3 0.6 0.7 24.6 3.8

| I

Gwoes Katiomal Q.9 | o2 [119.¢ 6.6 7.0 |

nuamuuuwhmmhmm-.mia.
Sble 148, itdllhm&t”ﬁpﬁdl&hlﬁ?hﬂa%—
ﬂm;act&mmmuhm#ﬁéﬁ% When: wo lock at |
mmmmmwxmmuuﬁmwxmunmmt
eleotric power production imeressed 7% and sulphurio scid produotion more
thea doudled at 1195, nummwhmmtﬁmdm




below it will te noted that !ile ¢ ri~ulbuul emrloyment barely changed
during the jeriod 1963 to 1967 wit: a growth of a mere 2.%:, industry
employlient inciecsed 35, cuustruction b, an enorcous 47.9 and the other

gectors aleo show suvstantial «rowth.

SECTORAL DISTRINUTICT OF 7:0% 212 LOYED POPULATION
1963 - 1967 (in thousandsy

r ‘ ! Poroonta;j
Sector 1963 ! 1967 ; Growth |
b b in yeriod
Agrioul ture 9,853 | 9,940 2.2
Industry 1,125 | 1,427 35.8
Constructicn 338 | 412 41.9
Trade 435 | 498 19.3
Trensportation 269 339 .3
| Services 809 1,066 . 0.4
Total [ 1w | e x 9 N )

Froa the earlier table it will have bLeen noted that the gross national
product over this period was increasing at a rate of 6.6 per ennum so
that the real stendard of living imyroved considerably during the period.

The figures for Iran, vhich are given in the Country Appendix Report
A3, also shows & very rapid increase in the numbers employed in industry.
In basic metal industries the totul workers increased from 1,126 in 1962
%0 4,844 in 1967 - a growth in excess of four times. In the metal products
industries the workers inoreased from 17,830 in the former year to
55:337 in the latter year. In the machinery and electrical applianoce
industzy sector, workers increased from 1,707 to 11,923 in the two
Tespective years, s spectacular increase of seven times in the period.
‘m. In the machinery (non-e'lectrical) and transport equipment

industries, the workers increased from 17,654 in 1962 to 25,647 in 1967
and for misoellaneous industries frem 2,399 to 9,407. The industrial

production index rose substantially during this period for each i
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of these sectors and the growth continued rapidly during the next two

.yeara for which figures are available. Basic metal industries increased
2%, in the two years, metal products 1%/, non-eleotrical machinery 15 and
‘transport equipment 141%. 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, compared with 1963, stood at:

Petroleum 217.9

Manufacturing 202,0

liining 236.0

Eleotricity 303.2

Total index of industrial production 21,0

“ot DTS Gep T LN, L e e
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ANALYSIS OF MACHINM TCOL INDUSTRILS

Clasgification of the countrics of *he Region in accordance
with the development of rachine tocl 1ndustyies

For the purpose of this report the developing couniries
can be classified in ihree distine’ groups according to the

degree of development of their machine tocl industiries.
These categories are!

(a) Countries with no machine tool manufacture;
(v) Countries considering setting up machine tool
manufacture or with limited production;

(¢) Countries with well-established machine tool indusiries.

.. e

e

ﬁnt o'f tl;e‘ ‘oount‘riea coming i;iﬁhia the first category
have a comparatively small population and their economy

is principally agricultural with little general industrial
development. The needs of these countries for industrial

" equipment oan be most economically met by selective procurement

in world markets. There can be no economic

justifiontion for them setting up an indusiry capable of manufscturing
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their capitul goods requirements. In ile early stages of their

ingustrial development, their engineering industry is normally solely
ooncerned with servicing and repairing the equipment used by their food
processing, transport and conmunications industries. As the manufacturing
industry expands the demend for certain sroducts will increcse to the
level at which complete or partial manufacture would be justified and the
need for a vider range of mechine tools than was formerly required by the
purely servicing industry will be generated. Only when the manufacturing
industry has becoms quite sizeable would there be any justification in the

oountry contemplating manufacture of machine toole themselves.

In the second category we have those countries which are contemplating
setting up their own machine tool manufacturing plants. There can be no
bard 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 circumstences of the country concerned. While the country has
8 principally agricultursl economy the manufacturing industry will
principally be concerned with food Frocessing of various types. Vhere a
textile industry develops beyond the cottage industry stage the
responsidilities and complexity of the servicing industry will inorease.

™e demands on the industry servicing the transport equipment will be

Wich greater where shortage of foreign currency restricts the importetion
of nev vehicles and supplies of spare jarts. In some oountries whers
severe restriotions are imposed, the sosle of the transport servioe
industzy is enormous and undertakes the manufacture of spare parts and the
eomplete re-building of vehicles which elsewhers would have been regarded
a8 totally uneconomic. The level of wages in such countries is u-mu
extrencly low and it 48 only for this reason that it {is pouiblc to
tolerate the vast human effort that is needed in this resuscitation of

of vehicles whioh are almost derelict.
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As industrial progress continves rcnufacture of water pumps,
‘refrigerators, air conditioners, electric wotors end agricul turel
machinery are likely to be irogressivil;, adopted. Only vhen these
‘have reached a high level of intensity would there be any justification
for manufacturing a limited range of uachine tools. it this stage it
is most important to realise that the types, sizes and 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 naticnal
interest to unreasonadbly restrict the importation of machine tools from
abroad as the efficiency of the whole Lanufacturing industry would be
reduced if they are not permitted to obtein machine tools which fully

meet their specific requiremsnts.

The decision to set up machine tool manufacture can only be taken
after a most rigorous examination of the statistics covering machine tool
imports and usage. Except in countries where exiremely detciled import
statistics are maintained & totally erroneous deduction may be made from
8 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 np‘more than

four or five machines of one type have been imported in this totel tiguré

for lathes, which may have covered simule engine lathes for turning srall
instrument shafts to large machines for turning parts such as reilway
axles., It may also cover capstan end turret lathes in three or four

different sizes, autometic copying lathes, automatic lathes for chuck

work e.nd automatic lathes for bar work as well as others for more
specialised éubjebta. When it can be seen, as a result of a carefui

survey, that there is adequate demand for certain models or types of _




mechine tcols to make & vialle marufsetuiing perstion, & erucial deoision
‘mt be aade as tc the types und ucdele wiich ttould Le initislly

manufsctured,

Censicdersble time, ex enditure and s-ving of netional rescusces
cen usuelly be achieved by buying the designs from a well-eptadlished
company producing mechines of the type and mcdel concerned. The choioe
of the right model for the particular local conditions is of pl.mcaf
importance to the success of the project and the team entrusted with the
responsibility for deociding on the model must have wide experience of
machine tool requirements or errors mey be made which will do
irrepairable damage. Countriee which are on the threshold of entering
-into machine tool production must not overlook the continuing need to
&sin effective utilisation and operaticn of their exicting mechine tools

' iutalled throughout their manufacturing industry. These are an

§ hportant nstional asset and the proper utilisation and mainteinance

% of these machines will conserve valuable foreign exchange, Properly

| planned mainteinance schemes will do much to reduce unnecessary break-.

) downs which may result in the machine being out of commiseion for long
periods whilst spare parts are manufactured or obtained from the original

equipment supplicrs abroad. The training of operators to adeguste
standards of proficiency will also assist in achieving a satisfectory
level of output from the machine, both as regrrds quality and quantiiy
and reduce the propensity towards breakdown of the mechine whieh wvould
result from careless handlinc or misuse.

Machige Re-btuilding

Eventually any uchim, however well maintained, will develop

b L A e G et
Ao
.

Momaoies due towar in vital part.a. The time before a macnine Tecchas
thi- condition will vary considerably as & result of the intensity of the




of the uee and the tvpe of o vl 't 6 erformed,  In rost Andustris.  ed
countries & nohine at this ' v 7 ta (1fe cooie 18 Wk out f
.roduction and is (omrletel. re- L', sither cithin r nreo.rlin®
departmert of tie company or L. o utuiov o miany specinlising An
tris cleams of wovk., 'hore re-i fltins facilitier have not clready een
esatablised in the deve.ojing co n.ries fuil corsiceratiun should e
given to establishing such facilities, vither as a separate unit or 2s

part of a machine tool wsnufacturing conmplex.

The third category oovers councries where a machine tool industry
has already been established. in tlheee countries the general level of
manufscturing industry will have rescted tie st ge where mmohins tools
of many different types will be iuported in comparatively large voluae.
Manufacture of machine tools is likely to have started initially with
eimple machines such as bench and pillar drills, engine lathes in one
or two of the popular aisee and in sheping machines. As experience has
been gained from the manufucture of these types of machines and as
competence increases, manufacture is likely to widen into more complex
sachines such as milling machires, rand presres :nd a variety of sheet
end plate formning mschines and then into grinding mechines and other
specialised types of machines for purticular reguiremsats.

Matexial Supply
Developing countries, which have already established their wmaohime

tool industry, will have found it necessary to ensure that s supply of
high grade grey iron castings are either manufaotured looally to meet
the specifio requirements of their machine tool industry, or can be
ocbtained from neighbouring countries where the neocessary facilities are
available and through the proximity, » close interchange of techniecal

Tequirements cah be maintained. Due to the complexity of machins tool

ocastings, it has never been found practical to have ocastings suppliers
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at long distances from the manufacturin, jlert. Thexe will also be e
need for nou-ferrous ocustings, but tlese scan usuaily be net from local
facilities. 1t .e unlikely that the anti-friction bearing requirements
can Le met locally as even where a srall bearing industry has already
beer established, ranufacture only of commercisl qualily bearings is
likely to be undertaken, whereas the mmchine industry requires bearings
of such higher precision and quality.

BRlectric motors may act be availuble locally but particular
characteristios of the motor will only be required mhere highly
specialised types of machines cre manufactured so that even though therve
WY be no indigemcus manufaeture of electric motors, supply should csuse
mo difficulty. Compoments for the assembly of the electrical cestzol
pemsls for the machines will probably have to be irported, but the pamels
themselves should e made up locally sc that clangss to meet the particular
sustomer requirements can be easily incorporated without ccetly delays.

il

h‘hmlyiﬁﬂlmm'&lldmtnmx:ubw
enslusively on designes from esteblished suonize ool memufactusere who
oould bo expected to suprly wnder & "Imov-how® agreement, full details of
e mmufacturing ;rocess o every componeat svnsermed, tegnther i 4
mnmma-mmmwmmmmwh
guired, together vith detailed specifications for quality ocmntvel end
for e inspection and testing of the fimal produes. Waile sush am
FTangeaent is desirable when firet ccmmencing sasufsoture of mschime
Se0ls, this would have & seriowsly inhiddting effect om the teclnclogiste
dhmmuw&sm-guwhpmmm. Is 4o
Werefore necessary at & very early stage ‘0 establish a deeign depariment
which will be capabdle of making the necessary uodificstions to the mschines
o mvet apecial customer requiremsnts and to ensure that the design of the

-
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asohine in updated B ke 11 ot . oving technology. wventu.lly it

would be degirable tii t tuture 4o ne cbould be aeveloped within ‘e
sountay i 1 Buch an wideriasin, .o f0 Le guccessfull, pursued it will
be - ocesaary [or on 6 plied rescarret ana dave,opuent facility to oe
eoteblished, There can Yo no ho nd Foul uie as to vhetier Lo
facility should be locsted at t. ¢ factor, ouilaing the machine tocls or
on & osntral basis run either by intistry or by the guvermnment., It is
however essentic]l that the clrsest liairon be vaintained betweer the .

applied resesrch and development unit and the manufasturing establichments.

Before even the urelimunary stages of design can be undertaken for
& nev machine an intensive market research progranme should be completed,
fhe isportance of sarket research cannot be over-emphnsised as an
inocrrect decision at thin stage could result in mis-direoting the
expenditure, both at the apulied resenrch and development unit as well as
during ti.e much more costly operation cf puttin: s new model of machine

inte production involving a total cycle tinme of socoe three to five years.

Maka sing
Before a new product is scturlly in production an intensive

mzketing campaign will be required if sufficient demand is to be
gonsrated to prevent an imbalance between production and orders omoe the
ontetanding initial sarket requirenents have been aet. It must be

euphasised that marketing is neither murket research, which should have
beon undertaken at & wuch earlier period of the aycle, nor is it.selling,
although the latter 18 ome important elemsnt in the total marketing

operstion.

As no ocountyy can hops to be self-sufficient in all their machine tool
requiremerts, there will be considersble bLenefit if agreements can be
reached with other machime tool menufacturing countries of the manufacture |
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of a compatible range of machines which do not compete. Thus the total
market for the machines being menufactured by each country will be

greatly increased.

ontro

In the industrialised countries the machine tool industry ocan be
one of the greatest users of numeriocally controlled machines in tﬁoir
owmn manufscturing programmes. This same pattern should emerge in the
developing countries as the very reasons why the machine tool unutao;mrorl
in the industrialised countries have found this desirable exists even
more strongly in the developing countries where menufacturing volume will
be relatively small. The problems of training the programmers and
speoialist servioce engineers must not become an insuperable barrier to
the 'mmm:on and use of these machines which themselves can resolve

——

. .-80 many other problems. - T T - .. o R

If wo loock at the figures for current and expcoted future demand
fve machine tools given in the Country Study Reports, we see that Imq :
sequized 420 mchines in 1970 and estimte that this anual demand will
have risen to 660 by 1980. In the case of Syria, the figures for 1970

6¥e 1,950 and this is expected to more than double by 1960 ‘with s figure
of 4,130, | |

" Wdle v have & figwe for Iran in 1970 of 2,232 mabines, v
wforturately have not besn given an estimated figure for 1980, Although
the pattern of demand for the period 1965 to 1969 was remarkably constant,
vith in faot & slight reduotion in demand in 1969 compared vith the

| -Mm years, it would bo rouomble to assume, in view of thn mbtr .

of important engineering companies which are currently being estabdlished
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in that country, that the demand will have incre.eed by 1980 to atl lernt
'fifty per cent more then the 1970 figure. 1I% would therefore uppear

that demand will be in the region of 3,000 to 3,500 machines jor v:nuum,

The figure for grinding machines in relation to other tyres of
machine tools seems to be rather hizl,, earecially in the case of ‘the
Syrian Arab Republic. In all probebility this is due to pedestal
grinders being counted as machine toole, which is not striotly true ae
they do not incorporate the generating principle which ie normally
regarded as a fundamental feature of a wachine tool. Hovever thsy are
important units of workshop equirment and it is useful to know that the
demand for these is likely to be risin ' appreciably over the current
decate.

Tho n\mbor oi‘ m:llling mchines recuired by Iranian industry each
yea.r runa nt s roma.rkably 1ow figure, but this presumably will incre-.se
substantially once their own machine tool producing factory coree into
production and the seles staff of the company educate the other
industria) companies in Iran in the advantages of this type of machine
compared with the simpler manufacturing techniques.

From the Country Study Reports ii seems t0 bc clear that everyomwe
anticipates a growing demand for machine tools and bmsed on other world
statistios there can be little doubt that machins tools will Le requiied
in ever inoreasing quantitio§ in every ocountry, regardless of whether
their economy is principally agricultural or industrial. These machines
may e required principally for eervice and msintainance requirements in
the less industrialised countries but are likely to be progrulivniy
ioro"i‘requently required for produotion as the induntrini development
of tﬁe countries takes place. lany, if not most of the developing

ooimtries. rely primarily on an agricultural economy and in the past
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this has been principaily s-1ved b animal power with siwple machinery
of the type which has bemn used with mincr development over many
oenturies. Thie, however, i2 now chan, ing rapidly in most countries with
the use of :.odern tractors whio' are usually szall, compact, reliable
power unitas cf remriuble ¢fficienc: and vastly increase the ~roductivity
of the farm worker. Coupled with the advent of the treotor, we have a
wide range of other sgriculturel mechin ry, which together with the
improved strains of agricultursl plarts, has brought about & phencmenal
inorease in the output per square kilometre together with an equally
cutstanding reduotion in the mumber of p eople which need to be smployed
on the land. The sise of the farm unit is also incressing repi.ly

$o enable efficient use to be made of the modern machinery and in some
coumtries collective farm groups have been formed with very large eress
of land allowing maximum utilisation of esch piece of farm sachinexy

%0 be cbtained. These developments hLave of course rought in their

wake a considerabdle drift assy from the land towards she towns and oities
where alternative employment can be found for all of these poople,

A prodlea which ccours in sany cowmtries, Wt is especially
Roticsabdle when this takes place in one of the developing eoumtriss, 1
e under-utilisation of pla:t. This say b due t0 lack of twained
mm«t@fulmﬂhmmncuhmum
esoential spares. These causes are fairly obvious and the remedics cen
wWhally be effected with resscnadle ease becsuse the rolutions are
straightforvard and sasily recognised. There are three other cawses
of under-utilisation whicr are not so easily ocorrected:

1. mwmmmhmwam.m
expansion of demand did not continue at the antieipated %,




2. Reduction in deuwand due t» a chan.ing natiern of trade,

3, Installation cf a large engineering complex which is
beyond the current menepgerial skills and existing

orgenizational abilivy,

The solution to the .roblems facing comnanies involved in the first two
categories are unlikely %o be obvious : s the difficulties may have
resulted from a complicated chain of events resulting from governnent
actions or normal market forces or o combination of both. Before a |
vemedy can bde found & detailed study of the rroblem should be made so
that the causes can be isolated and an understanding of them developed.
A detailed sarket research study micht cliow that an altermative proauct
oould be easily developed which would fully utilise the existing
expertise and the resources of the plaat, Alternatively, edditional
markets might be found outside national Lorders. The company may also

. find 1% necessary to0 look to their govermmsnt to give thea reascmable
protection ageinst imports et unrealistic prices or Yy assistance in the
ares of tax oomcessions. As the operation of these plants create
employment, the government has & direct interest in ensuring twt they
oontinus %0 Yo & viable operwtion.

In the third eategozy where a large mnufecturing complex las been
ootablished, Wt preduction has not besa ashieved duwe %0 the organimational
diffioul ties indevent with a large manufsoturing establishesnt, the moet
offostive meeas of sehieving an early commencemsnt of manufscture may
be %0 oreste a number of self-comntained sectiocns within the factory, essh
eperating on & specific product renge withk total mamagesent responsibiliy
for the suocvessful operetion of the ssotion. lany of the complicated

obains of command whish are sssential ia the very lavgo seale operation
are eompletely eliminated in an enginesring operation of some two to five
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hundred people s0 that the senior management link to the astual
'mmoturin; operation is much closer and the effects of deeisions
are therefore nmore readily seen, completely understood and changes of
‘policy to meet ohanging eircumstances can be rapidly implemented.

In cer’iin of the older industrialised countries seme of the lazge
maufeoturing plants have been split up into industrial parke howsing
& sumber of separate self-contained factories with independent manegenente
profucing widely varying sangss of products. The pessddllity “m;'ﬂ
mhsptﬁuhwﬂ%%lmmm«nmm
intwetrial units have boen set P and lave net commensed predusties
withia & vessomable poriod of time sheuld esrtainly b eensideved.

e damess of Denlasens
mmmmcmwmwm
mmmmmmmmy—.mu
h!GrWﬁnMGfxtﬁﬁhﬁlM“ut“.
Somver, neet govesmmuts are 500 taking setive stepe %0 euwrtedl e
W of 1aeseess, and “ith the langs ausbere of yowng poople avedietle,
haﬁMd;mmthﬁmm
Ghmuhumunﬂmmhmwa
alaguate foreign cusvency can 4o casned %o Beet W Saprwt M1} faw
oomntial gools hich will b0 meoded for e lavger papuletien. A9 Moo
Goemsasing, ova though the sngply of food and other sossntials gyewn
2 %0 sountay can inswesse swbstantially. e anly ssssptable
Gltemative peliey to agrioultusel cuploymat 1o %o cxpand tnduotey o0
mmmuumuummmms. M™e altermtive




of encouragin;; them to enicrete fros their land 7V rth i 1oL e Ly

to appeal to any government,

In the furst place the industries proviuing the necesss*iu of

life nust te expanded to reet the groving demand , ~nerated Yy o

irrger populatice, togetner vith an inpoovan, st oouerd of 1ovan, .,
Inoreasing enployment should be created in the focd processins industry
and in the industiry producing the machinery fer food proceseing. The
cloth and clothing industiics are alsc likely to find it necvarary to
expand together with the leuather goods industry for nuoes and cther
wearing apparel. The plestics industry is also playing an incieesing
part in clothing and clothin: sccessories, especi: lly as men, of the
modern plastios are gradually surplanting the older eestablished natural
mterials,

Inc_eased numbers of housing units as well an a steadily iproving
standard of housing will be required so that the building mseterisl
industry, as well as the construction industry itself, vill have to
expand ocnsiderably t0 meet the demand in this seoctor. The guantity,
rangs and quality of furniture that will be required will also continue
to rise appreciadly, together with all the other iteas of houaehold
furnishings, kitchen equipment and so forth,

There is & second major sector which will aleo increase in lime
with, but several years behind, the basic necessitire., This is the
ssction of industry which provides the luxury tad other goods whioh are
only required by a population whose income already exceeds that which :
is necessary for the purchasing of the necessities of life. One of the
major elements of this demand comes from consumer durebles such as |
washing machines, radiocs, television, bicycles, motor cyocles and
automobiles. Bventually, but only when a relatively high standard of
living has been reached, such &w has now been achieved in the most highly
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developed industrialieed nations is the "Do-it-yourself" industry
important. In a country like America, this has now developed into a
vast industry with an enormous range of products appealing to almost

every sector of the population - msen, women and children of all agws.

The jet airoraft has changed the tourist industry during the
past fov yoars cut of all recognition from the earlier pattern, where
waamkéﬂcurwsam;mmmswn
own country. Totay, millioms of people in Burope travel great distagoes
for both susmer and winter vacatione, The Laditerranean bteing
particularly popular wit. the northerm Buropean coumtries éuring the
winter season. The coet of labour in Spain, Wing lower than in masy
other Buropran countries, ensbled thea to develep large towrist reeorte
in thei' popular costal regione. The cost of the air faze on & package
towr (curreatly £10.00 Londan-Majores returm) is offeet by the lowes
hotel charges applicsble in Gpaia compared with those of Geremny,
Soandinavis and Bngland.

T™he tourist visiting a foreign coumtzy ia addision to creating
enplaynent through the building of hotels and staffing shea also wante
souvenirs from the countxy visited. This can creats a substantial
additional demand for the treditiomal products of the eowatry, thevely
stimilating the older established industries asd frequently creating

ROw Ones.
.

Wat are the cornerstones which vill emabdle the vhole eoomony
of & oountry to develop in this manner? Improved education is & basic
necessity at all levels whether it be to help the treotor driver to s
better understanding of how to look after his maciine, to help the
faoctory worker to becows & better ocraftsman or to enable young msa to
becoms competent technicians to meet the ever inoreasing demand for
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their services in a world which is becoming technically more conplex

with every day that parees.

Ischnicsl Traiuing

To meet the groving demand for more highly trained people, both
in the thecretioal and prectica] ephere, at every level of ind: stry
many training schools are being set up in the developing countries.

The future industrisl progress of the country depends greatly on ti-se
centres and it is therefore of rupreme importance that they should be
of the hishest order, The inSustrialised countries could render great
susistance Wy providing trsinarg progremees, plane for mullidincs to
house the sohools amd by providing staff to commence the treianing wntil
1ooal Lnstrustors ‘ecome fully proficient wndar the guidance of the
wapossy steff,

In cectaia Gaveloping eoumtirTies FOURR workers, sfter receiving
their Wssie practical tmaining, often takke up enplaywent in one of the
induntric 11004 countries shich is sometimee locked on with disfuvour.
Ia prectice, the Pesusts Be=m W e highly favoursile to e deweiopuyg
oOURtry &8 the youly s uSually retums % his cen countyy after a
perind of thres to five years, Paving gresi., taproved hie ekill,
Iuring the period he lived ebrosd, e s in all prolabilivgy regularly
sent aa apprecisble part of his vages back howe, either for ueu W Mo
family or for imvestment to be used by him whern he Teturns home. His
fsproved skill when he doss ™ture how will be of considersble demefis
to his emplayer, #s not only will he be capable of undertaking tetter
work Maself Wt througt example e will improve the Qualiy of sark
produced by thosr working with hin.




‘ The industrial development of a country prooceeds most cuickly
where a number of mediun sized companies are established rather than
& fuw very large industrial complexes. <Ghe problems of commencing
manufacture on a sraller scele are wuok less endé prectical difficulties
can be much more eueily and swiftly resolved and the market for
particular products effectively tested bdefore undue commitment to a
particular product is established. Onoce success has been achieved, both
in production and merketing, repid expansion can take plaoce. It isa
mtter for government policy whether technical agreeusnts or joint
venture opsrations with estabdblished and successful ooupanies in otler
oountries should be undertaken. Buch agreements can greatly shorten
the time taken to get a nev establishmmnt into production, therely
offsetiing the payments to the vutaide company agninst the iaterest
which will Ve jpaid on the capital investment for a much longer period
without such assistance, Co-operstion between neighbowr ing developing
COuBtTies may precent many jolitical 4iffiocultiss but this could offer
tangidle eaefits in the fore of inuressed ladowr demand, improved
Mmﬁ greater finansial retusn on g dovelopment scheuss
emoerned. Bfficieat prodwrtion requires adequ: to thwoughput, this e
fundemsntally trus whether it is producing msehine tools, sutonobdles,
sashing snshinee or redice,

Smalalisation and Ixeiaiag

During the early days of te Induwstricl Revelution in westem
Burepe, oach coupany offered & vexy wide sange of preductie vithout
boosming o specisliet in say particular one and in the mehine %00l
fi0)d conpenies producsd mokines of almest every \ype depending o the
Gomand from their customers, Teday, specialissiion has Geveloped %0
the extent sheve not only & conpany apy restriet ite produwetion %o
building lathes, but vill further restriot 1t %0 dilding oaly esrwin
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types of lathe. 'Jo do tiuis ¢ffectively an adecurle movet mant e
obt.ined. In any eingle developing country, & wriet 1o like iy o

be inadecuate for really efficient nroduction of exch type of s crine,
Co-operation with neighbourin: rountries could fierefire of for very
real advanteges. Technicel eacistance could cover [int use ~¢ certsin
commonu facilitics for matiers such &8 research and twetin and possibly
certain machining operaticns carried out on lerge conplex rachines,
where each country could only employ such equipcent for a 1idmited number
of hours per week, would greatly improve efticiency, Co-opermtion in
the manufacture <€ r» ecislized parts could aleo el be & fiel i for
fru‘tful explorrtion. Tie industrialiced countries could render grent
assistance to the develouing rations by entering into technical agreenments
to provide manufacturing and mrketiug “know-hor", Comanies syecialisig
in particular product ranges, for which theze is a demand in the
develo)ing country could establish plants in those countries on a joint
venture basis., ok an armenzemat has the advantap that the parent
ocompary will send manageasnt vith a proved record of success to run the
company in order to see a retwn on their investuent ss re;idly as
possidle. Thus also meeting the meds of the developing coumtry YW
fasuriyg that their national resources are fwuitfully esployed at tw
eazliest possible @ate. The developing OOuURLTiIes lave & greet need for
experionced muagement and technologiste. The loan of moh people fro
the industrisliscd countries is ofter ome of the st effective ways of
training the local staff in these skille which they my have leamnt
theoretically Wt only through prectical application can they beoom
proficient. The industrislised counsriss oan fuwrther lelp W Anvitiag
perecmmel 0 their eountiry Vo attend treaining cournt a4 universitie
ond other institutions, for prectical SEminiag in their factories and
aleo 40 vithess exhibitions of & teehnioal nature such as the highly

0pocialised mohine tool exhiditions held in Burope every two years,
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~t.e extent of the industrialirzation of a country im indicated hy ite
conmurstion of engineerin. rroducts and the undersentioned teble {1 amporte

inte tie ¢ untries of the rosion s therefore eprecially interesting,
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Pron this table it will be noted that the imports of machine tools inte
sost of the countries of the region with the excepiion of Spain, ‘rkey and
jeveel are quite limited. ™ total velum of engineering products however,
ie not insignificant and 11 sust be hoped that a8 the enpaeering indusiries
of individunl countries expand, thet intertreding will stesdi)y increase,
either om & bilatera]l or multilateral nsis Both in respect of generel
eginsering profucte and especially in mehine toocls.
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The pelection of richine teols ray appear at fi{rot pight to prosent
»
great difficultier for tic¢ developir ; countries ovin- the diversity o® Ly«
ang rerfornarce che et rictics.  In feet, the rachine toolr rade in e£li th

industrielly develcos ed countrios to rerforn & riven ek terd to W of

broadly siniler design in greater respects and this facilitntes conjarisens,

Eetalecutting %toole vary widely in accordance withs

{8) ™he tyiop of outtiny 4oels Arill, resrev, tap, cutter, nilling
sutter, sheving cutter, grinding and polishing vheels.

(b) The mechinin method: twrning, milling, drilling, gear-tooth
cutting, grinding, polismang.

(s) T™he grade of surfece finish, from roughed to finished surfeoces.

(d¢) Workpieoe dimensions, from benoh=type machines to those copable
of machining parts dosens of metres aoross, weigaing hundreds of
tons.

(¢) Grede of accurscy, from sachine tools for roughing vork to those
for precise work.

(£) Range of work: universal, genezal purpose, specialived or
special purpose machines. |

(g) Mmber of tocls used sisultaneouslys single or multiple-spindle,
sl tiple-cerriange, sultiple-tool machines.

(k) Wmber of parts saohined simul tanecusly: eingle or multiple
position machines.

(1) Degree of mechanisation and sutomation, from those that are
continuously serviced LWy an operator g0 fully automtic rachines,

(J) Oertain design features: vertioal, horisontal, drua type, open

side and duplex \ype, pendulum type, unit-type nachines.




(k) other features of operation: stationary or portable machines.

General-purpose machine Yools suitable for various operations are widely
-used in jobbing work, small-scale end batch production, liachine tools of
this kind are comparatively cheep, have a wide renge of speeds and feeds,
are simple to set-up and meintain but their produotion tecilities ocan dbe
properly used only by highly-skilled workers. The operator must b~ able to,
without the aid of tixtures, nount, align and {ix the parts to be
machined, set up the cutting tools, perform some operations marually and
make all necessary meacwuenents, The volume and quali:ty of output depends,
to a great extent, on the opecators skilil. |

Centre lathes, knee-type milling machines, shepers, vertical drilling
and conventional oylimdical grinding mechines are examples of general-purjose
machine tools.

- 'épe'c"in..li'u'd‘ me;xim toolluoduigud fcrunhining ‘wéri;:.piicles ;f one
type but different siné. They allow quiock and precise nmmting. of workpieces
and sinultaneous machining by several cutting tools; they give a high rate
of output but are economicsl only when large hnfehu of wvorkpieces have to
be manufactured.

A machine tool of the co:rect sise can be chosen on the basis of the

ceriteria listed below,

Turning and engine lathes, Swing over the lathe bed;

distanoce betwesn centres.
Vertiosl and redial drilling Jaximum drilling dismeter fox
machines pedium-carbdon steel. |
Horisontal boring machines = Boring spindle dismeter and table sise.
Cylindrioal grinding machines laximum diameter and length of

workpieoe machined
Intermal grindere Vaxisum diameter of hole ground




Yechine tool

surface grinders

. Gear hobbing, gear shaping,
pear shaving, rfear rrinding,

and gear-tooth chamfering
machines.

Knee-type lLorizontal end
verticel milling machines,
copying milling machines.

Single~and double-upright
planers.

Stiping machines, slotiing
nachines.

Thread-cutting machines
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Dimensicnzl ~witerin

Rectangular teble width and len th
or rotary teble diameter,

Yaximum dieneter ana uiodule of
workpieca,

Width and length of table working
surface.

Maximuam workplece width and table
working surface length,

laximun ran stroke and shaping vidth.

Size range of threads to be cut,

The types and sizes of machine tools in & manufacturers range, usually

fdllr_:w an arithmetical or geometrical progrdaaiea in regards to the mein

technical parameters., A closely spaced progression ie used for the comnon

types and sizes of machine tools in order to provide a machine which will

precisely meet the exsct requirements of individual users.

The life of a machine tool and the mintenance of its orizinmal accurrcy,

depends to a great extent on its design., Short term tests throw no light on
these important matters, they have to be evaluated indi-ectly by considering
the parts of the mechine whose performance is oritical to accurecy and
durability. The guidevays and spindle becrings are deoisive for msintaining
the accuracy of most machines. Spindle bearings are genexally of the
anti-friotion type (tall or roller) and these must be properly lubricated
with the right lubricants if satisfactory 1ife is to be obdbtained and prevent
_ prerature failure of the bearings. Correct adjustment of the spindle
beerings is important as over tightening of them will lead to overheating

vhile excessive clearsnce will oause machine chatter under working conditions,
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The tvarinse st o of ~ ¢, Yie tore vnd of pdecuate rresortdon te iret
the rraal ard avind loass o o ) ok will e faror et on e el et
slie e of whiaunte Cree. . Loty to rwel The accourse retutreiants

bit ~leo to ensure & lon: e iod of vorking life urder arduous c~nai*inns,
The et ovaricty of ouer 0 L condita g cBAE: 1 d4fTieult to pracify
genere ]l recuirewents and gu damys. | oat gpuidevaye e pade of cast-iron
and these are sountines sardened by ruitable teanc. In rocert years sonme
ranufmeturers heve provicdsd slastie or non-ferrous curfacee on the A ting
partn to reduce friction sanu increase life. T™e puidewaye she:le be of
adequate proportions and chould have rooe form of protection to limit the

ingresn of dust and partioles of dirt,

Ascent~nce ‘Nuting
hen a "ov nachine 18 received, Lefore it i put into service a simple

bt thorough jropn e of tezting to ensure tiat the mechine complies with

the = nufacturers specifioation and is performing matisfactorily, should

be under-aken. ‘e mmchine should bLe seteu, on AR sdequate foundation

either in & test room or on its jermerent foundation in the rachine shop.

Before the accep’snce tests are started, the cachine tool, properly nounted

on 1ts foundation, sust be completely equipped with all the acosssories and

tooling. The lubrication and hydraulic systems of the machine should W

filled with the appropriste grede of 0il, The machine should then b run

for an appropriate period 1o allow it to reach its novwal working tecperetuse.

T™he machine should then be checked, to ensure that all the cperating

characteristics correspond wi*h the nekers certificate. These inolude the

correot length of novements of 511 units of the mmohime, sises of workpieoces

accepted, spindle speeds, feed ™ates, sto., a8 woli as performance to within

the apeeified acourmey. urther tests should s ossried out to sse if the

mohine 10 free frea vibretion, that reciproceting unite reverse smoothl: ,

that the noise levels are scoeptable and 41) the ocontrols funotiom satisfactor:'

Vhen these teste have Luan comploted, tests should be underteken to ensure that




the machine operstes satinfagtorily under full ;cwer and tiot @ oe
forces oan be obtained, “he queetion wey be webcd we to hov well aeoo v
teats for rmachine tools ere adujpted to conditions hich prevail in
developing countiics,  Yere are pany op ortwitice for nactine tool
manufecturers in developed cowntries to be told #Vloutl ary Tich of oo Lt ditiy
to conditions in the developing countries. .orecver, the r:>~¢ acvinced
developing oountries have standard bodies which are members of the l.L.C.
and can make their views known when international recomuendutione are belirng
drawn up, To ensure that machines mect the specinl cenditicns in lhe
developing countries, U.l.1.D.0. might sosist these countrics to vorx out
suitable adaptations whici could then be submitted through the 1.5.C. for

intermational sction.

Nsllimtion.

Assuning that a'm;thic mschine hﬂ been selected and properly
installed and passed the acceptance tests, it will be of little value unlees
skilled operstors are tﬂi'hhh. It is therefore of paramount importance to
enaure that there is an adequate supply of suitably skilled operators to
yun the types of machines which are to be installed in the factory. The
machines are a valuable naticnal asset asd should be opereted intensively,
1.0, double-shift working, if their full potential is to be realised. It is
also necessery that the cperetors should be sufficiently trained to obtain
the maximun perfourwance from the machine and to prevent unwessary ' muxdown
due to mishandling. As suitedle productiion control aystem will be necded
%0 ensure & stesdy flow of suitable work to the machine and the planning
departmeat will have recosmended the material %o bo used, the way in which
1% 48 %0 de machined and the type of tooling which will be necessary to
permit officient manufacture, BEven in the hands of a fully qualificd
operator, the maohine will eventually break Sown unless & progratre of
maintensnce is carried out vegularly. It is preferable that this s'ould be
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undertaken in accordance with a carefully planned programme of preventative
. maintenance which extends beyond the elementary necessity of proper
| lubrication.
After some years service, certain parts in the machine will need

| replacercnt and these s};ould be available before they are actunlly required
as otherwise the machine will be out of action until the part can be
manufactured or obtuined from the original machine supplier. Replacement

of essential components will keep the machine operating but eventually, the
original acourscies will have been lost and the time will come when the machine
must either be replaced or re-built. The reduilding offers the advantage
th..t the cost is much lower, only a small peroantage of new materials are
used and the machine will be & least as good as it was originally and may
retain scourecy thereafter for a longer period as the major vomponents of
the machine will be more stable than when the machine was mew. Bach of
these aspects is extremely important to obtain satisfectory utilization from
the metal working machimes.




ECONOMY OF THE VACIING TCOL IITUSTRY

. Irade_cycles and the machine tool industry

In relation to the economy as a whole, the M.T.
ds an article which is more sensitive than mcst others
$0 markst conditions. This applies both in times of
economic crisis ss well as in periods of revival. The
M.T. i» affeocted in this way because it holds a key po-
sition in industry while at the same time providing an
acourate indication of market trends. The first aspect,
already dealt with at length, derives from what we may
briefly descride as the catalyst effect it exerts on"
she metalworking and electricity industries, its main
users; these in turﬁ being the mein pillars of the ma-
nufacturing industry and of the economy as a whole.

| The seocond aspect is typicel of the industry be-
0auss one of the features of M.T. produ.tion is that

of forecasting economic trends since the user will delay
o put forward ordering a tool according to whether the
‘osonomic outlook appears favourable or not.

L}

e periodiocsl fluotuations to which the demand
+ 4n market ecvnomies is sudbject, huve such a sharp effect
on M.2. production that adsorption inside the country
seems e if it were thrust forward or backward by a mul~-
‘ ﬁﬂior. In other words, the trends taken by orders
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become a ire-hmplifying indicator. (1)

For exanple, the Italian economic orisis of 1963-
1965 caused a 43% drop in value in the home demand for

two years running: thus in 24 months sales of X.Ts in a
large industrial counéry fell to lease than one third of
the level at the outset. Conversely, during the period
of expansion in 1966-1970, average annual output rose by
over T8 (only a part of which, however, went to the home
market; exports in fact reached about 556 of the total,
almost the safety high-water mark).

The oonsequences of the great sensitivity which
this dranch of industry shows towards econcmic trends and
psriodic fluctuations, typical of a free soonomy, are:

8) Negative

(1) they hinder expansion of output and, from some
points of view, specialization as well. When busi-

(1) he Nationsl Bureau of Bconomic Resesrch in the USA

has chosen the new orders for U.Ts to be one of its
. 26 basic statistical indiocators. Those form a group pro-
- viding advance indications consisting of 12 pilot indices
Ppossessing a forecasting capecity of up to as much as
oight monthe.

: In times of economic depression, the time series con-
oerning cancellations of orders reaches 20% of the total,

but tends to fall to about 2€ in times of expansion. Both
ways the forecasting capacity cen be as much as 14 months.

However in order to be adble t0 use the new orders
and/or csncellations as really valid indicators, data must
be availadle on a very long series reflacting the demand
Over a period of years, snd it would seem thot only the
:uu ;ﬂ«s statisticel bdureaux have this data & their

oposml .,




ness is good, thg manufacturer prefers to con-
tract out extra work rather than invest in more
machinery which might turn out to be anti-econonic
within a short time. As a precautionary mecacure
too, he tends .in any case to diversify his range
of articles to some extent;

(41) they hinder concentration, automation of produc-
tive processes, and personnel training.

») Poajitive
On the other hand, to counterbalance the negative
eZfects of unfavourabdble trade cycles, manufacturers
4ry $0 reach out beyond the home market and export
their goods adroad. The machine tool is an article
universally accepted on all markets, and the M.T. in-
fustry may be described as a super-national service.
Statistics in fact show that one out of four is expor-
%04, and that the main exporter countries are, at tre
oame time, those which import most of them.

The very fact that the X.T. is an "international®
* product emphasises the need to plan its production at
éifferent levels. This may be divided into three stages:

e) in planning their pro-

Cut%lca. ostabliahnent: at protont prefer to build all of
one type until the planned quantity is reached, then start
on enother .one, rather than keep several going at once. In
this wey warshouse stock is avoided as much as possible

~ and they can also maintain a rational proportion between
otandard lines, dased on frequent market analyses, end




machines made to order.
The medium and large sized establishments tend more
and more to get market surveys made by specialized bu-

- reaux. Gehgrally 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. o

b) production planning at a national level: in this
- . f1el3 there is no €ap between the M.T. industry 1n'America
¥ and that in Europe. The U.S.A., howeyer, maintains con-
'liQorable superiority in production technologies and in
managerial techniques, as well as devoting & bigger over-
. all sum to research. Further, the U.S. engineering and
electrical industries use many more transfer and numeri-
oally controlled machines than are used in the same indus-
tries in Europe, and it cannot be left to privete enter-
-prise alone to overcome this disadvantage. It is up to
Governments to devise policies of economic and financial
' concentration, of rationalization of produetion,(aeo the
suocessful U.S. scheme of taxation relief on investments)
of specialization and, finally, organization of research..

o) jnternational rlanning and co-ordination: ss stated un-

dex (b) above, each producer country, e specially in Europe,
should devise its ewﬁ machine tool development plan, dut
1% 1s olear that there must be co-ordination (inside the
EEC, within the twelve member countries of the European

. Committee, between the latter on the one hand and the U.S.A.
‘and Japan on the other; finally betwsen the market economy
countries and the Socialist countries). Such co-ox2ination




-5 -

should hermonize with the initiel schemes of the countrics
now organizing their industrial teke-off. Only in this
way can the output of a product of such an intrinsicelly
international ‘character be raised to such a level where 1t
takes the form of a sefcvice for the world community.

Price and quality in the production of machine tools

Reference has alread& been made to another aspect

of this industry: the ratio between price and quality.
-Though at a high level in the more advanced cstablishments,

specialization in production involves neither a process of
1
standardization comparable to that in progress in other

. 210248 of industry, nor a tendency towards concentration to
- obtain internal or external seale economies. Further, at

least: whorc spaeial executiona made to order are concerned,

" every kind of M.T. produoing establishment must operate a

policy of productive diversification. These conditions al-

© yesdy make it hard for firms to oarry out a policy of con-

mm costs while maintaining quuli’cy. For that ratter,

. $he industries ordering the noatut quentities of nev ma-
. chine tools go for quality rather then a low price. In the

case of these users - the engineering and electrical indus- '
tries - investments in X.Ts (which as we have seen do not
exoeed 30% of their fixed capitsl) are not generally deci-
sive in making their final products competitive or not.

Where the price 6f an X.T. assunes considerablo‘im-

portance (generslly in the case of the small user or arti-
san type &6f workshop), a second-hand machine can be bought

" especially if it is meny-purpose which practically never




become obsolete. There is ar enormous market in second-
hand machines (rebuilt or overhauled), and ite sales are
not much below those for new machines.

Why the machiue tool industry is vital to a developing
eoonomy

Being so fiexible as regards technology and type, the
_piroduction of machine tools is one of the most interesting
for any country but especially for those now developing
t‘ho:lr industries; this is 80 because!

@) it ocoupics a central place in interrelations betwsen
" the difference branches of production, and is of para-
© mouut importance for the -development of the engineering

end electrical industries;

its renge of types is very wide indeed, to such an ex-
tent that no country can monopolise it, or a big part
of 1*;

even 80, it lends itself to great specialisation and any
eountry, sccording to what i¢ has tuihhh. oan )hy e
special role in world production ‘

in the initial stages, and even in more thaéﬂ ones,
the N.2. industry does not, as & ml.o, rcw:m very big
m-mmn

0) M.T. production means aotive purtieu-tiea in world mar-
kots because import taq export dbusiness forms an essen-
_-$ial, technical and financial part of ite evolution;

'£) at least within ocertain limits, this industry does not




obey the laws of industrial corcentration &nd docs
not need vertical integration with industries witn
@ high rate of sapital (iron and steel, primary me-
tals, etc.);

g) it enables producers to work in a market where qi ity
counts more than price. The smealler users can benefit
from the existence of a second-hand market, as the many~-
purpose machines do not get out of date quickly, and
4n view of the length of amortization characteristic of
machine tools, including the automized models.

We feol that the positive features listed adbove, ap-
')ly to any country making M.Ts whatever its political siruc
ture may be: whether a market economy or a socialist econo-
ay. In this second case, however, in addition to the well
known prodleas relating to price fixing which is of parti-
oular importance in an industry which must hold ite place
i world trade, what is said under point (f) avove does
not apply (concentration etc.) since, as we have seen in
the ocase of the U.3.8.R., in countries with a Socialist
~ eeonomy the M.T. industry is conocentrated to s high degree.

Bsoential preliminary conditions ané obstacles to over-
h"w

At this point 1% wou)d seem advisable to sum up the
mein §iffioultiep whioh a development of the industry is
faoing. These difficulties are cven more serious when it
has to de atarted from nothing as in the case of ocountries
. where the development of an industrial eoonomy is in the
sarly stages, and may be desorided thus:

‘a) ;h a market economy the birth of a machine tool industry
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is 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 be localised. This condition is
not limited fo the initial period but becomes permenent
because the percentage of end components used is very high;
it is in fact closely linked to the metglworking industry
both for its raw materials (from primary metals industries

in particular), for its semi-finished products (the engin-

sering industry in particular for bearings, gears, etc.)
for an extremely wide range of finished goods (motors from
the electrical inductry etc.), involving the most widely
diversified industries (electronice in particular). Thus
thn degree of interdependence between the M.T. industry

and the olase to which it belongs is very close seeing that
90f of the M.T industry's output is absorbed by this oclaes
from which in turn it receives 90% of its inputs (ef.Table
3). | -

~ 2his interdependence is not of course limited to
the relationship between this branch and its olass of in-

Qustry at national level but is also evident in world trade.

A quota of the imports of each country (of considerable
8180 both in the advanced couniries and in those in the de-
veloping countries) concerns parts or components (elec-
tric motors, electronics) sz well as menufactured goods
and/or special raterials (speciesl stuls, buringa.etc )e

-+ 9) T™he Aaifficulty of oresting a eotogory of trained and

skilled ladour, and of maintaining a constant level er avail-

'6) the lack of independence felt by the M.T. industry in

L]




deciding what its final jocducts shall be, seeing tha.

these decisions are wostly nade by the users.

d) Normally speaking, technological development of a ii.”.
industry cannct be even (ses point {(c)), partly ieon- .
its productive dimensions arc usvally swcaller 1han th e
of the user establishments and thie puts it in a sabor-
dinate technological position.

- Some specific problems and leng-term prospects

We think it may also be helpful to bring out some
specific. problems arising in the M.T. industry, as tlouc
are of particular interest to the economically developing
i countries:

a)' the possibility exists of ragsing through an int rme-
diate stage of assembling machines designed abrord, conciat-
ing of parts which may or may not be produced localiy. Thi.:
stage may precede the creation of a local N.T. indust y,

but must be cerefully considered in rclation %o the condi-

. tion of economic, financial and technological subordinatic.
| t0 the country supplying the parts and the know-how, 1{c¢
which such a stage might lecad.

b) once the local industry has been set up, as previously
mentioned, its products must enter the channels of world
trade as soon as possible. Zach country must therefc. e be
eware of the function it may have, either es a produccr

of standard machines or as a producer of special and/vr cog-

~plex ones. It must always be borne in mind, however, that
machine tools are "mature" products, and, from a certu.n
qualitative level urwards, they pre-suppose a fairly h.ph
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degree of technologicz2l develiopment.

For these reasonc, ti. cfforts to set up and Jd¢-
velop a M.T. industrv, withia the econcmic framework of
a country must be rost care®.ily considered and graded.

An essentisl ccrdition for organizing exports, or
sales on th:s home mérket tco Jor that matter, is the exis-
tence of a proper suprorting infrastructure (servicing,
spare parts, stocks, promoticnal activity at home and
abroad, attendance at international exhibitions, etc.) all
of a very high order.

It should finally be recalled that the long-.erm
'prospects for developing a W.T. industry,se that it may
take its proper place in world economy,converge in & numbe:
of fundamental directions, these being:

(1) the increasing extent to which sutomation is applied
to machine tools, partly due to the etate of unbalance be-
tween the rate of development of production and consumpiicn
end availability of skilled labour;

- (41) the tendency towards the construction of ever more con-
Plex and sutometed K.Tr leading to an ever closer interre-
lation between this industry and the electronics industry;

(141) the tendency within the industry es a whole to increase
.the number of forming machines compared with thnt of cutting
machines. The forming machines incorporate more and more
sdvanced technologies (laser, numericel control, plasma
oto.), further confirming what is said under (ii).

For a precise understandirg of point (i) we would
recall that while in the eutomobile industry for example
autometion has gone beyoni the stage of production and is




now applied to assembly work, in the E.T. industry it
has not yet been possible to epply automation to all the
processing operations.

-
»
.
-
’,
-
- L ]
o
LTS % . ;
3 - .
.. H
» ‘. i
3
[
., . " ,!"’@?%-;&.g’ﬁw‘*’iﬁ‘;‘;. % P - ’
. o e LT et e e '
o o
-~
-
.
.
¥ % . -
*
. - - .
]
N *
ES
-
.
. .
je— .
B - * .
*
A d
*
» & *
+
.
-
-
L . * '
- * * - * L
.
- i E) -
L4 -
*
L]
s
- *
» 2
- »
-
» ES
N -
& t M i
~ .
»
- :
-
.
L]
& *




e At fat | (el AR LAY
UL e, 1LTpUSITINS

Tre derree of industrisiicsation on the develovirn,: countries vearies
conp.ierably frov the rrincirally a;ricu)tural oreruticns of some countrios
to comreratively bighly inlustminiized coonciaes,  J¥o atructure of the
industry in each developing countr, deicnds on tne character of its netural
resources, clinatic and other peculiarities. In the least highly developed
countries, the agriculture will rely .lnoet entire Yy on man and beast,
following the trecitions of hundireds of yeers of practice, vhile in the
nmore ceveloped ccuntries even the apriculturc] zctivities will be
comparstively highly industriclized ucing eve., cunceivable type of modern
agriculturel machinery. Onczagricultursl mechizery and nechenized transport
have been introduced, engineerinc fucilities for the meintenance of this
equipment become escenticl. In th: firet insterces, ke machirier:; would
have been entirely imported from more industrialized countries end the

replecement parts will pe imported from the oiiginal eouipaent suppliers.,

If the equiprent is to be operated effiriently, there will however be a need

to set up adecuate training facilities to eductte the necessary maintenanoce
staft. Concurrent with this treining, will be the need to establisn adequate

servicing fucilities in suitabdle perts of the country.

Countries Heving lio lie

It will only be satisfactory in the very early stages of dovelopment
to rely on importing all the spare parts which may be required. The repair
centres should expand at the eariiest opportunity to irclude a smell wechine
shop where the simpler types cf perts can be ranufactured and all parts canm
Ye remachined to extend their useful Iife. It vill be most importent to
ensure that the training facilifie develop in purallel with the repeiring
facilities. The developing coun'.y should make use of the experience of

induetrially leveloped countries ; inviting epecialists who heve experience




gnd quelifications in the relevant tields to essict with the’r trrining ond

‘he establishment of rerairing facilitics.

Jountries iaving .eclonicel Enoinecering Incdusirica,

“he develorment of meial working eguipment yroduction in a country
cannot be isolated from the develooment of other branches of inductry., TIvs,
the development of metal working equipment should be regarded in a complex
with the development of the whole industry of a country. One of the .priLary
protlems to be solved when starting the developuent of metel working machine
production in a country is to deternine what itypes and sizes of metzl
working machines should be produced in the first place. Both in the initiel
and devecloping stages of development it is necesaary to determine the
technicelly and economically adviseeble minicum quantity of sigzes and types
. of machines tha: will meet ithe demands of industry. In the initiel stages .
of development of a metal working industry, it is adviseable to produce
universal machines designed to perform & wide range of operations. .2achines
in éha greatest demand in a develoring country are usually, centre lathes,
drilling machines and shaping machines. These may be folloved by nilling
machines, surface grinding machines and cylindrical grinding machines.

The development of metal working machine production should be effected
in olose contact with all cther incustries being developed in a country. It
is the user industry whioh ultisstely must deternine the types and sizes and
quantities of metal working machines which are to be produced.

The long term plans for the production of metal working machines muot
prooeed on the long term plans of the development of the industry in a
country as & whole. Furthermore, it is necessary to determine which of the
machines should bo produced locally end rhich of them should be imported.
When it is decided to establisk a metal working machine induatry in a
country, it is suggested that a scientific engineering centre should be

set up to undertake the necessary tasks which should precede the establishment

.




of a machiue tool industry and continue o .roughuut the developnent period.

A sugreated orgmniization f«r t'e centre oo teen prepared cs follows:-

Depertments of tre ciertific el b rec..o: entiv Ard

Section 1.

Yo study the need. of Lidustry in Jetel working egqrirrent and

to detervine tyyee and eizcs of ncces;crj machines. 7o propouse
the types emfaizes f nechires viich should be produced in the
country and to recommend the nunber of mechines of sach type to
be produce.d. To recomend the iypes ond nusber of nehin;n
imported.

To study the design, opsration and service for both imported and
looslly produced mchires. To translate into the langusge of
the country specifications and service mauals for imperted
mobkines four the ure of tre custorer. TO nesist customers in
setting-up and proper servicing of aschires, whether imported

or produced in the contry. "o curry out this work, the centre
should have & demorstration hall where specimens may bo placed.
The dencastration Mil may alsc be used for teaching the
repressnti tives of companies to ocperate these machinon. The
domonstration hall my also be ured for the manufsotwe of certain
paxta. The kind of parts and their nusler should be suitable fer
mokining in this enviroment soc that it will be possidle to
dononstrate viswilly the operation of he machine and metheds
and techniques of mohining. The fulfilment of such orders should
o8 RO acoo it turn the demonstration hall into an exdimary
productiom shop and prevent it from carrying cut the tasks fer
vhich the hall is priserily intended,

Thie is & design section with resronsidlity for creating new

nodels of machines fir regular production together with the

reaponsibility for izproving the design of amchines alresdy being




produced, Before startiny tu design o pachine, it is necescory

to get thorourhly vequwointed with suchines of sirdler vucrvose

and with their operation. 7Tc¢ study clualler machines :roduced in
othie= countries and t~ deternine rrecificntions suitotle for -he
conditions which the model inder consideration will bLe uveed. In

the initial period of the develo.uwent of the nationai netal

working machine industry vhen there is no experience in develojing
nev pachines, .ne reproduction of scre foreign machines i.z) be
advisable. This ray be done by meens cof purchising licences
govering desi n and complete nr.rnufrcturing technigues or einply
purchesing drewings fronm foreign government bodies or firns. The
maufacture of the first pro;trotm +3i1]1 usually have deen undert:ken
by the engincering ocentre. In the process of mrnufecturing a nedel
of & new or modernised muchine sccording to the dré.-‘:ings werked out
W the designe section, the desi;mers render essisiince to the
production workers in the settleuert of iny enginecring ifricultice
which my arise. After the prototy;e of the new or modernicac
meohine has deen produced, it is subjected to a detailed laboratory
test and vhere necessary dcsign alterations are effeoted. Aifter the
prototype has been tested, it ie usuzl to produce a suall betch of
five or %o machines and install these at various compenies for
£4014 0ots. These tests may slro reveal additionel defecte in the
sachine whach should be corrected befors “he design is passed-cver
for quatity production. On the staff of the design section it is
seamnadle to have groupe specialising in the following typee of
sachines:

Purning machines.

Drilling and boring maohines.

Plaaing, slotting and ailling mechines.
Orinding mechines.

Sear cutting machines.




Letal forming wachines.
If woodrorking machines ave iucluded in the progrenme, these should
also heve a specialirzed desirm. The cveilabilaity of nationel
standards i's~of extreme imr.»tance for the improvement of deelgn
work in this field of technoloysy. Lile working out nutionel
standards of metal working ecuipument snd tools, it is desiresznle
to use as much as possible the corresponding recommendations of
International Stendards Orgenization (I1.5.0.). The design section
should also include groups dealing with electrical, Wulio and
lubricating equipment for metal working mrnchines. These groups
should heve at their disposal laboratories furnished with
appropriate gppamtun.
m: section deals with the problems of irom and non-ferrous

~ casting, steel and its heat treatment, flame outting, slectric and,

gae welding, plastice and rubber technology, lubricatica (Tridology),

paints and resins. This section should have, foundry, metellurgioal
and chemiocal laboratories which will allow all necsssery investigation:

and teste to be carried out.

This scotion deals with the problems of metalworking techniques

together with the associated technologies of cutting tools and
measuring ecupment. _he section studies the achievements of world
engineering in the field of metalworking toc&;elm and takes
measures to introduce into the national industry those of ti.ea
which are of interest. The section is also responsible for
oarrying out experimental and research work om cutting and forming
metuls.

This section deals with the proper service and repair of metal
working equipment. It is responsidle for the preparations of

recommendations and provision of the suitadle manuals on all aspects
of service and repair.




7. This section is rec,ongible fur all queations of scientific wud
tochnical inforastion., The mocticn ahculd love & groeap ¢f
translators who should ke +1 pelations into the longuess of he
country of all technicul gotioles end manw:ls thav woy te cof
interest tc the engineceving cenire or manufacturing inuustry.

It tekes measures to acquire technicn! papers of interest anl to

meintain & suitable technical library.
The suggested stiructure of the scicntific end engineering sentre

outlined avove, is provided only as & nodel and there ray be sudbstentiel

differences, depending on the specific conditions of each country.

aceislonce of andustrielly Devejoved Countodes.

In the initiel perind ol creeting the ratal working equizrent indueiry
in s developing country vhich lacks both experience and adequately skillec
special ists, it is important to meke use of the experience of industriclly
developed countries by inviting specialists wao have experience and
qsn‘fioatiw in the designing end ranufecturing metal werking nacliines to
assist in the operation. Such cssistance is usually given under & "inou-hou"
agreemsnt or & pamufacturing liocence agreenent. Alternatively, specialiste
from a developed mtﬂ say be invited as consultants on quesiions of
oresting sad developing the production of metal working equipwert. ihen it
15 neosessry to construct a nev snterprise or to reconstruct an existing one,
in o developing oountsy, agreements are often made wvith governnent
institutions or firms of & developed country to prepare and implement the
coftplete project including the provision of the necessary buildinie, mech.ines
and equipsent, the organisation of production and the traiuing of ctaff at

all levels.




In cerrying out this work, specialists fron the developed country
-share treir experience in developing tle new enterprise with the lockl
stalf and this is a good school for training specialists and workers in

.a developing country.

It is also common practice for ihe speciglists and workers to
recieve treining in the industrially developed country. It is also a
common practice to send a number of young specizliste from developing

ocountries to study at higher educationzl institutions of developed countries.

In the ocace of establishing a scientific and engineering oentro' in a
developing country, it is advisable to invite specialists from a developed
ocountry to render assistance in organizing its work and improving the
 professional ekill of its staff. It is also useful to send specislists

. froma d-uloping ommw to the scientific end engineering ecmml of

industrially developed countries for one to three years to study dniping,
research work, technology and other disoiplines.
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ARaB REIUBLiC OF EGYI'T

Status of lachine Tools,

S————

Before 1955, machine tools were used in the different industries for
‘the folloving purposess- |

Production of simple items of spare parts for machines and equipment

into service.

Production of some products cither needed for local consumption or

for other industries.

Training purposes in polytechnical schools.

Pressings of some products,

The majority df these machine tools consist mainly of general purpose

machines namely:-

Centre lathes,

Drilling mechines specially vench and pillar drills.

" Saall percentage of milling and grinding machines.
Presses and sheet metal working machines.

The use of other types of machine tools was somperetively limited.
Wher the U.A.R. authorities started the national plan of economic developuent
with the eim of doudbling the national inocome in ten years, & complete plan
for industry in the different fields was considered necessary. To implenent
the plan, it was essential to study the status of the different existing
industrial factories and companies, the existing manpower and its skill, the
pational resources, number, age, quality and types and precision of the
machine tools in service and investment needed for exsouting the nationel
plen. .

It became olear that it was of vital importance to introduce a machine
tool industry into the U.A.R in the first five year plan of industrialisation.
About 80% of the existing tools are used in the different industries

either for production purposes or in the maintenance shops. About 105} axre
used in the training centres and the remaining 10K are used in smsll, private

production shops.

Statistics show that the demend for machine tools is inoreasing rapidly
especially for, generel purpose heavy machine tools, grinding machinen of
different kinds and capacities, special purpose machine tools needed for
different engineering industries, precision machine tools for menufacture




of special cutting tools, jigs and fixtures.

Although the imported machine toole do not show the volume of domestic
demand, it gives the general trend. The appendix shows the imports of
different machine tools which partisipate in ‘the plans for industrial
"development. '

The expected demand, in thousands of pounds will bes=-

1975 5.200
1980 6.500

Romestic Production,

The production of machine tools in the U.A.R. started in 1964 and
production during the past five years is shown in the appendix.

The extension of machine tool building up to 1980 will cover adding
the production of new types and sizes of the existing types of machine tools,
introduction of semi automatic and automatic machines.

At the present time all the quantities produced are used looally in
the different industries but it is planned that a part ot th. future
" production will be exported in quantity starting from 1973, It is also
planned that the volume of export of machine tools will be about five hundred
thousand Egyptian pounds after 1975. :

Ancillexy Industries,
The following ancillary industries exist which cover all the M ef
the mechine tool industry:-
Foundry covers all the iron parts, steel castings and precision cast ytrtl.
Foundry for the malleable C.I. parts.
Porging plents for the manutecture of all forgings (die or free forgings)
Non ferrous plant for the manufacture of all non-ferrous materials and
oastings.
Paotories tor the production of pa‘nting materials, plastic m together
with all mblo materials.

-

Moreover, there exists also other ancillary imdustries that cover & part
of the following materisls:-

- Ball bearings ( few items )

; Pestening parts.
Standard ocutting tools.

Special cutting tools, jigs and fixtures.
Bleoctric motors and components.
Commercial sheet and bars.

N N
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€05 of the needs for production are nuw procured locelly ind the

© pemeining 20,5 are imported from different countr 8.
/ !

Governmenial Policy.

; In generel, tae policy of the UeA R, suthorities 1 thet the mneliue

tool industry is edded to tha group af industTies to recoive M

and that exiensions should te carricd cut in paraldlel with the concerne
ancillary industriee such as foundriea, for,;sing plant, etc., witn th.

of supplying the machine tool industry witi nore than 90%°,  Dovesic jrodud il
of machine tools should achieve abcut €£0-70.. of the dewand for generel purpoic
machine tools. Priorities in the proeduction programme should Le based on
domestic demand togetrer with the production cost in comparison with world
prices and taking financial measures to favour the induetry, ecrecial.iy in

the first year of production.

ve \1 ization of lachi Toolse

When setting up a mactune tool industry in a developing country it is
usual to co—epemtz,igga‘of the developed countries in order to acquire proven
designs and the memufacturing "knov-how". This nas the disadvantage that,
due to the delays in commencing production, the design may . ave berone
obsolescent but on the simpler types of pacliine, design chankes are
oonparetively insignifioant. In some cases, developing countries obtain the
jnitial design of simple machines but the production of prototyyes 1z cne of
the most important problems that hinders the progress of the machine tool
industry in the developing countries.

'fho newly established machine tcol industry, depends mostly on the
domestio consumption so that productiom progriches cover small quantities of
many different types. The production of szsll betohes, increases the
difficulty of effective loading , requires the use of genersl purpose mmohines
and simple hcimﬂoa' which requires skilled labour especially irn the trade.
of turnors, grinders, tool naxers and millers. As all these skills are
needed in other industries, there is a shortage of labour and turnover is
higher than average. Production of special tools, jigs and fixturee jresents
special problems as these require highly skilled workers and high scoursay
machines. The shortage of spare parts, especially for sows of the imported
sachines results in stoppuges which cause disruptiom to production prodraames.
Shortages of certain saterials and componenta, which oannot be sunjlicd By the
domsstiic ancillary industries, may alsc cause diffioul ties due to delays in
importation.. Considerstion should also be given to ways and means of improving
ntilisation of u‘ehim tools throughout the engineering industry.

[eoens
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Mugot o ue Troining

The jrovieicon of traired rersonnel in sufficient numbers ana to aioquate

standarde plays a kxey reil in sny insustr , ‘here industry is exp ndirg
repidly, te x eci.] requiremnnts to ertenlioh trairing centres where these
additional a¥illet sorke m, teci.nici ns .nd t ciacle;1ets can be traired
to the rvuired stendards in large ~urterr. Duw to the rapidly changing
Sechnology, there is alsoc a need for retraining skilled workers and
Sechnictans wno roceived their original treining in earlier yeurs,

Oonsideration should be ziven to e-t bliehing ¢ number of training
oentres in the industrial centres of the country,

In the future it is expectec tnat nuperic:ily oontrolled mchines
will be uted in the U.A.R. in inoreesing cuantities. The problems that
should be studied end covered are the high initial cost of K.C. machine
tools and its relation to mass production and sarketing, Szainiag of the

perscane]l for runaing these mactines and the aviilability of adequate
amintensnce and repair facilities,

It was foreseen vhen slaborsting the plan for industrial dovelopment
that the U.A.R. should reler to a developed country to assist the U.i.K. in
estadlishing & rachine tool industry on a scientific basis and an agresnent
a8 reached with the U.5.8.k. The following points had to be considesred.
e ecomoziosl points of view. Submitting technical and technological
documsnts for the machine mxtnm&nmumm; rendering
We technical assistance either by its treiaing group of U.A.R. persermsd
Ncwum-mﬂaMmuw; the delivery of mchines
and equipsent needed fnz the anmusl production programme and that as the
fimanedal burden 1s a main faotor in taking a decisiom ofther for starting this
induetxy or cerrying out any future extensions, so the developed cowumtries
should of fer credit facilities with & reascnadble aznual interest rate.

It is understood that although the development in the field of
producing numerically oomtrolled maohine tools is now playing s key voll
ia he machine tool mw.ntmmmm,pmu&mmnan
oantre luthes, drilling machines, milling machines otc., ere still needed
ia growing quantities, even in the developed countries. ‘

It is proposed that the developing countries should share in producing

@omeral purpose machine tools. mtmhummwmtmu
* /.l&.'»
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be tween the developed and developin, countries to U0 aLrm thet the
developrd countries shouid have *ha'r needs rup: Hed by the cevele ing

countries, “he advanta:es of thig - ~ovceal sreg-

The posaibility of inereasmin~ e quwmntity [ sach tyrc of pact: o ¢ 0

sroduced o€ therefors cut’on. rraiuction cuete,

“he ;,Q@;;bi}ity of exjortins m o uine ools 12 the duvel vod conv tricg,
Incrensing the technioml "knos-hoe®™ ¢f the isve.onirr sountries,

The developed countries would concerirs . ¢ on the peeduotion { woge
coaplicated and precise mmcl.ine toole,

The tics and co-operation betiser tle deve.oping Gounilies siould grow
in the machine tocl industry cf the luture,

falala2:0s ASEASLADOS

Advice on the establishnent of tisining centres und pruvision of wxpayi:
to staff these 18 the initisl stages, provision of an expert to study ''w
prodlems facing the sashine tool industry and advising om sase in whi:k
ttece can be overocoms, providing expert advice on time and motion etudy,
aseistance in the esteblistzent of & researc) sni developent centre for
the machine tool industry together with full freilities for the camufactiure
of provctypes and mchine toel testing, ave some of the ways in which
U.0.1.D0.0. oan assist the ".A.R.

The orcanismtion coull aleo aspist by undertaking am expert survey
t0 asoertain vhether mintenance and rebuilding °f mohine tocls 1n the
countyy ave alequate and ia the light of this report advising on other
steps which should b tabsn to improve the effectivensss of the mschime
ool stocks of the cowmtyy.

#
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MTGARY

Status of l'achine Tools

Details of production irporte and exports of machine tcols, tog~ther
with the total ocurrent stock of cachine towls in Hungary, is given in the
appendix from which it will be seen that 115,000 machine tools are
currently in use. The majority of these machines are universal tyres,
but in later years an increasing numter of specialized types of machiies
have been introduced, Some 605 of the machines have been munufactured in
Hungary and the aversge age corresponds to the internationel one except in
the case of finishing machines, where the average age is little more than
six years. Machine tool production first commenced in Bungary in 1672 and
was well established by the end of the nineteenth century. At the present
time, the total output of the Hungarian machine tool industry is about
20,000 unites and on thie besis Hurgary is 15th on the World list of
sschine tool producing countries. Scme 9%° of the total production is
produced Wy eleven factories, which are supported by seven further factories
producing ancillary equipment such as hydraulic units, tools and machine
olemsnte. An Institute, whioh provides centralised facilities for researcr,
dovelopaent and weting and for investigating techmologionl problemss of the
mschine tool imdustzy, is attached to one of the largest organisations.

In sddition S Wis, there 12 & second Institute consermed with developing
olectric sutomatic Mmite and muserical comtrol wystems. In addition, the
oo Tochnical Univeseitios and two Technical Nigh Soncols, sseist the
machine %00l induwstsy Wy wdertakiag unchine tocl research projects.

19 of the machine tools produced are normsl metal cutting smohines ia

e light and madire veight category and 10K are mial foraiag mchines.
e industsy preduses 145 dasie \ypee of machines, insluding lathes, miiling




machinea, drilling cachinea, rirding g ard other ealting o b anes
including midget modular wiite, spare 1o 0 n wchines, aperisl purcoee
machines and production lines. .n s+ . 5 Lo tr.o, & wide range of =etsi
form.ns sachines sre alec wanuf cturst. I+ v 0t vemrs, prosTanme
conirolled and nuerically cont clien @ 1. s tave gleo beer siie” to th
range, including prograsme controlied a.liing and Wwning Eechimes,
automatic cycle universal cylindrica. and interial grindiag sachines and
numerically controlled turret lathes, high ,recision boring lathes, chuokiry

lathes, milling machines, jig borers and -achining centyee,

Fully automated production linen for iachining vodies and end covers
In the future, it is plunned to iptroduce numericelly comtrolled mmchinirng
systems to meet techmologically higher requiresents and are suitsble for
mochining groups of similar parts. The proportion of high ascureay ead
special purposs maehing tools s steadily iacressing especially in the
export field. In additiom, there is & stesdily increasing intermationsl
Semand for more mchine tools vhich are tooled-up and fixtused for the
production of specific parts. The requireasnts of the user indwstry
oncournge the machine tool manufscturers to viden the esleetion of maechine
tools, while at the same time the sconnzie faotore indicate that the Jeage
of machines offoved showld be marrowed. To facilitate predweticn,
considerable attention 18 given to the dovelopment of “fumilies® of mned e
toole of similar Wpe %o enshle & larg® propertien of identienl asesmbly wnits,
sonpenents and stantasdised mashine ¢lemants to W empleged.

guestily above the present level a8 i1 19 anticipated the produst strwstwre
will change tomards the move comples \rpes of sashine tesls.




Batesnal Jechideed ASsAltaiLl

T™e Hungarian Machine ool .rdustry recognizes that it is not
practical for one country to devei p all types of machine toole ant tas
therefore bought licences T & i’ inav much o the "a*rix *hread /rirder,
the Katier Forest numerically controllied ai.iing mechinee and machining
centres and the Zschokke edge twndirg "wchine. 1t is intended to vjpeed-up
the product development by further buying of licences and several machine
tool companies are in successful co-operation with importent Vieet Ewropean
mohine tool sorks. This traffl: is nnt entirely one-say, as Huwigarinu
companies have sold licences for ome of their machine tools to be built
ia Switserland and Turkey. Purther negotiations are in hand concerning
selling licences with seversl companies in latin America and Asia. Bungary
18 aleo ready to emter intc mutually favourabls relatious with other
Geveloping coumtries to help the developument of the machine tool industries
ia those coumtries. Bucosssful bi-lateral co-operation between Hungury and
other C.0.%.5.C.0.%. countries in many research and product developirg

theass. Bome of the most imvortant being, developing of N.C. systems and

their building waits, production aystems and arsocisted conveyor ayetens,
csuputer sided progresming snd design, tooling systems for N.C. mrchines,
Mg acouracy griaders and turret lathes.

e Bungarian maohine tool industry is reviewing the character of
csnponcate of cantralised and specialised production of groups and parts,
wsing the nost sdvanced msnufecturing sethods. They are also continuing
W developmsnt of their computer-aided dats processing systems to ensure
%o eptimum viilimmtion of machine tools by means of an effective
predustion organimation. It is considered that the quality ocontrol is

ebequate in the mashine tosl factories. Ny means of regular inter-production
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control and the therough control of unils and the finished machines, they
ensure that the accuracy of the machines mcets snecification. The acceptanc
tests of the machine tools are cirried out both statically and dynaracully.
In addition to this, fatigue testes are dornc on some of the machine tccls

-

selected out of the series. The mauntin; an: finel ingspection of ithe high
accuracy machine tools are carried out in air conditioned shops. In addition
% to these there are air conditioned leasuring rooms for measuring parte of

higher accuracy.

The machine tool industry 13 endeavouring to meet the demends of the
user industry to obtain optimum utilization frcm their machines. The
industry maintains close relations with their customers, giving technical
advice, offering a wide range of accessories in order to increase the field
of utilization and where necessary, supply machines already tooled-up for

specific manufacturing operations.

Maintenance snd Re-building.

Considerable importance is attached to adequate maintenance. In addition
to tuis, the machine tool industry re-build 6{: to 8 of their machine tools
annually according to a programme which laye perticuler emphasis on tle
bottleneck machine tools used at the plant. liachine tool manufacturers also
undertake re-building for their customers. However, to meet tha inocressing
demand for machine tool re-building, a company has been estadlished which
undertakes the re-building of foreign and Hungarian built machine tools.

lugtion o 1 ontrolled lachine Tools

In 1967 a representative plant of X.C. machine tools was established
‘:ln Csepel lﬁ‘nohim Tool Workb, ‘compriaing 5 N.C. lathu,.i’ k.c. milling
machines, 2 N.C. boring machines and 1 N.C. drilling machine. The si. of




this representative plant is to sujpiy the Hungerian metal working
industry direct with workshop experience in introducing N.C. tecinicues,
to establish the ways and methous of workseh«p and lnbour organisat.on test
fitted for N.C. and to provide a baris for the practical trainin: of the

specialiets for complex automation.

Hungarian built N.C. machines will shortly be available with Hw.mrian
control equipment, or alternatively imported control systeme. The production
costs during the initial introduction of N.C. machines utilisstion are
higher than conventional machines and in considerstion of these factors
the State affords support to tihose enterprises establishing N.C. maciine
groups. This support is available to those companics whoee production range
offcrs reasonable possidilities for the economic wee of N.C. and who will
undertake continuous and planned operstiom of the N.C. machines of at least

5,000 hours of productive running of each machine per year.
Siate Assistange

In the interest of the technologioal developusnt, State supervisory
authorities give financial assistance to the companies to get maohine tocls
and equipment of advanced types. In addition to this, the suthorities
penalise those companies which install or neglect 1o screp old machine tools
which preserve ocutdated technology.

Biucasion and TRAMRARG-

The machine tool factories regularly wndertake their share of prestieal
tzeining of apprentices, thus giving young pecple the opportunity to becoms
skilled vorkers. In addition to treinming of apprentices vooaticnal education
is given in speoisl seoondary schools which contridute to the treining of
_ruﬁa crafteomen. Young people from these schools become skilled workere or
technicians depending on their inclimation and preactical ability. Classes are




bl = S

organised for adult unskilied and semi-nrxilled workers.

it cwls promote the dewvelopment of the Hungariar wachine tool
preduction, if Vol be0s organised stuly trure into the develojed countri-s
and gave acholarships to experts tc study the following subjectss letal
forming technology, foundry technslogy, forging \echnology, abdresive materisi
and grinmting wvheel Sechnology, organisational problems concerning ihw
introduction and wee of N.C. mohines, ocrganisation of produwstion and the
msohnnisetion of administreation, computer-aided desigh wd seclanisstion of
sngineers vark, Wwohniques weed in sodern research institutes.
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‘aatl® Runber of Maoher of Surber of Gt *1;\*!
lachine tools 'achine tocls iacline tools taCH LY
i produced imported exporied tool 3 i
| - . e B
460 12,25%8 3,098 4,470 34,008 |
1270 19,470 1,307 4,599 1ld, 0l
| et 1 21,700 1,850 4,660 174,000
4. Milling Machine iocols.
1960 1,176 496 990 Ty |
1470 1,042 162 603 10,19Y
1980 800 200 500 10,50C
3. Drilling Machine Toole
Maso 3,054 0% 1,000 15,73 |
| 1970 4,120 14% 3,095 23,031
1980 5,900 150 1,000 10,000
¢. lathoo
2,129 989 1,453 20411 |
3.9 0 1,720 24,2%7
3,000 %00 1,600 25,70
b. Orinding !hehine Tocle
225' 15;699
M1 21,977
400 26,000
0 11,381
1l 12,4%9
60 12,%CC
994 13,817
763 22,349
1,%0 50,000




IRAN

" . Status Of Machine Tools.

The results of a recent census of rmachine tools are not available
" but the figures for the ‘imports of machine tools for ths years 1955 =
1969 are given in the appendix. From these figures it will be teen that
in 1969 é,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 was in the order of 30,000,

The Iranian amechaniocal engineering industry can be divided into three

min groups:

(.) Gmmunt owmd ind\mtry controned through the Industrial
| Bt'ﬂlopmnt aaé Renmtion Orgnniution of Iran (I D.R.0.)
() large cnxineormg enterprises which in the majority of cases have
been set up in collaboration with a major foreign compsny specialisi
in the field oconcermed. |

(o) Small scale engineering shops employing only relatively few opsrators,
usually looated in primitive prenises, these are commonly referred
to as the 'bassar industry’

I.DR.0. was ostablished by Act of Parlisment in 1967 and in the
englacering f1e1d coutrols four coapanies each of which, at the present tdme,
18 éw to commence production in the near future. The effect of these
’ .mnu&-mm 1ife of Iren when they do becoms operationsl will
.' ,hﬁmmw The four companies comoerned are:
" 1. f%ebris Metallurgioal & Engineering Plant Ino. (Machine 8.4.8.1.)
This plant will seaufacture machine tools, electric motors, puspe

T T T T T e
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3.

Iran Tractor Company Tutrie.

Thie plant is sclieduled to menuincture ir tre ipitial plaee o,
tractors of 69 h.p. per annum. Ul timetely, the plent is = he sies
to increase production to 1¢,0 4 traetors pey Album, b "

are manufactured under u licence froz Rusanis and nare o7 o vay
antiquated design. It is understood that investigetion: nre teoor
made into the possibility of manufactwing & trwctor of modern oeisre
Arak lachine Building Plant lnu.

The plant is located at Arsk and has teen constiructed under Rur.inn
technical guidance and is entirely equipped with Ruseia: plent »ovd
saohinery. The buildings are of extresely heavy construection . 4 .0
has therefore been decided that some of the l1ighter fabrications
which were scheduled to be produced in the duilding should be
eliminated in favour of heavier types of equipaent. “Te ooEpeny i°
scheduled to manufacture pressure vessels, belt conveyors, =ime cais,
stesl bridges, package boilers, heat exchangers, sanipment for tne
food and sugar industries, lift ocrabe for cranes, construction ¢ rth
moving and road making machinery, technological structures for j«:irc-
cheniocal industries, steel and irom oastimgs, manganese steel el
and pressed steel parts.

Iren John Deere Company.

Tais conpeny will manufacture agriculturel implesents and industrinal
oquipment $0 $he design of the John Deere Ocmpany of U.S.A. Tre
plant is located ia Ak sdjeosat to the Arek Machine Duilding plant.
mmummxummuu«wm the early stages
But 4t 4o anticipated they will ultioately take s comsideradle volune
of fadricataons from their neighbour coupaly

The sector of private industzry sssociated with foreign partaers includes

ccmpaniec such s lMercedes Nens, leyland, Dorman and 8.K.7. which are reeently
cotablished major manufecturing operations. There is also oajor assesbly




operations with limited lceal ravufacture by companies such as Chrysler
(E{llran} and American Lotors (Rar:1.»), Produciion of consurer durables
such «8 refrigerators, air concitioners, et.., is alsc undertaken using
imported comuressors and electric 1.t -rs but iocally manufactured housings

and otner conponents.

The other esection of private industry, generally referred to ag the
"®asear industry) covers many thousands of rmall compenies which are often

Bo more than single rooms on the main streets of the towns.

The esteblishment of the training centres and the development of the
large State owned industries will undoubtedly appreciably sssist the
dovelopment of this seotor of small private industry. The State companies
will need to purchase many items from looal sappliers and will establish
Righer standards of quelity than hitherto existed, Furthermore, a great
sumber o/ the trainees from the schocls will ultimately find their way into
the smll private companies. It har slready been noted that some of the
studentis in the industry *raining schools come from good loocal families who
whdcubtedly intend ultimately to set up in the engimeering industry om their

GER account.

In the short term thas may not be helpful t~ the establishment of the
$ate companies dut wdoubtedly it will be of considerable bemefit to Iran,
Whay vill have deen trsined to much better standards of quality and
vorsmsaship, to te use of standards and accurats msasurement, and it is
hoped, in the proper maintenance of mmobine tools.

mmimamn;emghammgm%mym
oo or three machine tools. ﬁwgmaﬁnxi&k&m@uum“

stmpanies cxist but tiere are certainly seversl hundred snd the total umber
gmumammmmz&é‘ﬁwmmm.




The poseibility of assisting them with & rebuilding cenire io restore

- their machines to original accuracies and productivity should certainly

be investigated.

Machine S.A.Z.1.

As this company is the only one scheduled to manufacture mechine
tools in Iran it is given special attention in this report. Brief details
of the company employment, capacity and proposed product range in the
machine tool field is given in Appendix 'B'.

Production has been organized in the Company on the basis of producing
specified types of parts within each section of the factory, the system
often referred to ss family grouping, whereby all shafts, for instance, are
produced in one section and all gears produced in their own secticn from
the rav material stsge té tho completely finished component. Exceptions are
howsver, to be made in the case of the production of elevtric motores which

will be produced in & self-contained section of the shop.

The machine tools to be built by the Company are to the designs of
2.0.8, of Csschoslovakia and these therefore, bave the advantage of having
been proved in operetion. All jig and fixture designs are aveilavle, together
with all production method data. Supply of materials apparently is however
proving particularly difficult, especially where limited quantities ol
special steels are needed and in the cese of the many small fectored parte
whioh in an industrialised country oould be easily purchased from many

looal sources.

) Spplies of outting taols are also reported to be difficult se the
volume of their requiremsnts are still unknown end especially with trcinee
labour, breakages are liasdle 0 be at & higher rate than normal.

The potential of this plant is very considerable but the managecent
azre facing oomsidersble diffioulties. lany of the machines have already been

*

[T




installed for twelve months tut there 18 no proszect of them somencing
productive cpcretion in the imsediste future. ‘he very scale of the
undertaking might daunt aver experienced mmnagement however, the
determination to succeed exiats o tiat, provided the right ceelatance cen
be given, volume producticn could coioence quiile rapidly. The mschine tool
manufacturing industry does incorporste many problems which do not oceour
in other parts of the engineering industry so that some of the advisers
should be fully experienced in cachine tool productiom. It lms been
suggested that U.N.1.D.O experts should be msde available to provids
assistance in the areas ofs-

Industrial Engineering.

Production Engineering.

Quality Control.

Tooling Design and Prcductiom.

‘Marketing.

Financial Administration and Control.

Primary education covers a period of six years and the mjoriyy of
boys undertaking work of an unskilled nature receive no further education.
Those who receive a further thrwe years of secondary education can expect
40 be trained for semi-skilled and skilled jobe, while those who complete

e total of six years seoondary education can expect to be trained as

techniocians.

A large nusber of students comtinue to University (ton univereities

is Iren) and it is stated there is no shortage of qualified engineers,
whereas & wuch ore serious shortage exists at techniocsl level.

Both at lachine 8.A.3,I. Tubris and the kachine Building Plant at

Areak, top grede creft and technical training echoole have been set up.
There are places for 240 boye at Tabdris and 400 at Arek., Bectione for
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pericd of either one oF two years, derenling om the claps of werh o3 the
sesponsidility vhich the stugent sill be expeoted to pderiake. liiiten
treining for these students is postponed until completion of their cowrse
end 19 them restricted to #ix monthe irstend of the wiunl two yoors,
Oredunte students are considered to lack pradiical LFnining and 1o fewe oo
exoessively theoretioal eppromch to the pritlems whach are v - @us s L
them. There appears therefore, to be “efinite saope fer s suitable Vs
programme in order to effectively intesTste students inte industiry e lote

they are allowed to undertake masageswnt responsibilities.

There is & definite need to establizh a centre vhere ‘eohnice)
information oan be given and full 'ibrary fmeilities set up, coverirg e
complete range of mschine tools which sy be required in the country =% e
various sources of supply for such equipment.

It is not suggested that such centres would in any way eliminete the
acsmal relationship between the purchaser and the domestic or forvien suppi et
of machine t0ols and other productive equipment. The fumetiom ef the senlre

would Do t0 ensure that the user was able %o establish contact wit' «ve y




posnible maprlior of appropriete o917 >n' and therely enoure thatl whick

s poet suilable for the particuisr o uirsczent =as 2bWained,

lnchine S.4.B... clain et ey Biv: an of “eclive market reseasrch
wetion and that a selentific assossment of the uathel Tequireasats was
udertaken Wfare ey Secided o the ' er and sodels of machines which
should o ssrefnctured Wy their “oagang.

It 15 ispertant %0 realise Wat smrket rescareh in We capital gects
adustsy 10 & vezy sphistionted oprrntien and cannet be M0 e wing
B istice covering mehine torl demnt in cariler yesre Wt the mpidly
shanging ‘echnolagion] equirencnte saibe 1t iapertant Wet e Fight
@oetsions should b aade, 1f & conpany 12 a0t %6 W somtld 10 Whe Meavy
oxpenditure 1a ‘esling-up for ¢ aov nodel for ohich Wase my be 1ittde oo
80 domnad Wy he tham preductiion conmeness.

It is wnderatoot Wnt WAk ot Aonk and ot Talwts the Rwsston end
Gosebeniovar owppliers of We mnehine teclie duve proviesd Geteile and
wehines supplied,

&0 all Yo mnehinesy in Wheer plante 10 nes, e oquipmeet showld remnia
18 eveellent eméttian for ¢ coneidorndle mumber of yoare provided the
fastrusiicons fron e suppliere are strictly addeved Vo, e other lasgp
Ggisvering conpanies, 4w t» Ywir foreipe conmsetions are likely to W
POROuLRg sdequate ERIRONAN progremmms,. The GAfficully eniste with the
amll conganies vhere MiNtenanos 1o Liksly to e of W aset M

kind and the conition of sust muckines &% eet i dowdiful.

Biuce tiomal prograsmne are wiiilely Vo Influsnce those companice o¢




the present tioe 190 v te e term o oo ow oo o oot tlong
recently setarl . bhed si~ula tove B Conmnaraile 10 e noe Do U 0t Ley
on Liw sBell erupansen. AR Jep orted esewiero, 1%t 30 l.hoiy Lot w
number of the trainea~ o ¢ e mev oot tLone 1llont SR B
ante thw sm&ll ecale lnously o Aviof4 s vvasiioor onieh we
ir the cew companies wi.l therefore bre viaely Telt ) couoont oo
Irenian ndust:.  Yor Lhis reason, i1t is vitilly forertoay tune e nev
orgmBisations snculc taexie the recudreienta ¢f muciine ang ecuinrent

emintenance on & fully seientific basis,

A enbryo mmehine toel industry -vill certzinly be in need of
Sovernsent protection during its early years if it to hive o reasonevle
promject of sucoess and become vieble. It 16 undersuoce th. ac the

pucosat time the following charges anply to imicried machine toolst-

Custons uty 10,
Comwercial Profits 5
Bonus on Export ) (4
Insurence 15
Bank Chasges %%
Transport to Djulfa %
Other charges &:

Osvever, on purchases ly Jovernment establichzents, the first two items
ane enithed.

Tes 1tes 40 Rot sppeer to provide the proteotion which will be
N00000esy 10 support the oompeny umtil it has become productive and effioient
end b0 able to withstand ressomable competition from third countries.

1+ Iy the government
(a) To ask the assistance of forsign experts ospecially U.M.I.D.0. ches

wher inetalling nev machine tool factories.

(%) 7o limit or stop tie importation of similar products to the preavets




- (e)

(4)

(e)

(£)

()

(n)

(1)

manufactured in own factories. It goes without saying that this
liritation should be in such a way the manufacturer is not allowed
:to decrease the quality level of his jroducts,

To facilitate the importution of raw raterisal ard components for
menufacturers through decreasing of Customs duties and other coets,
To try to come to some regional agreements with other developing
countries, helping each other in creating wider markets.

To encourage and help private sector in installation of auxilia?y
industry and thus helping masterindustry with locally covering ite
needs for purchased parts and components.

To see to the training of the technical and management staff needed
for industries, through arranging suitable practical trainings
parallel to theoretical onecat universities and institutes and aleo
sending trainees to-developed countries to gain practical experience
in respective fields and professions,

To try to establish a more or l;au unified system of wages :nd
salaries @n a country level to prevent the creation of special
attracting poles in some places.

o To . establish an industrial standardizetion as a guide
line for systematic development of industries and as a common tool for
eventual co-operations between different industrial units,

To have long term industrisl development plans and foreseeing of all
necsssary steps to be taken for realization of therce plans,

By the factories themeslves:

To select the products to de menufactured, suiiable technolcegy and

mechinery after a deep study and asking technicel assistance of tmié

- and especially U.N.I.D.O gxperts.

(v)

-

To employ experienced peopls and see to their continuous
training in respective fields.




(e)

(a)

()

(e)
(n)

(1)

(3)

To make use of experienced experts of develcped countrics, at leant
during the first five years fron putting the factory in run.

'fo gee to the important task of production planuing activities watn
regard to a8 good market resesrch end also cupacity lerding of
production facilities and human fector 8

To be careful in optimum choine and consumption of smterial,

To try to create s suitable relation between the number of direct
production workers and the other indirect staff in order to decrease
the indirect and overhead costs.

To see to the economio consumption of different kinds of energies.

To take care of planned preventive repairs of machinery and equipment,
thus preventing unsuitable intenwtions in produstion proossses and
inoreasing the lifetime of production facilities.

To take a special osre of the quality inspectiom of maufuctured parts
and final products.

To establish organizational rules and principles for smooth and proper
running of the factory.

LallaZaBs0s Assistance.

The areas in whioh U.X.I.D.0. could bdring immediate benefit tc the

.mmmwmvexwmmmmzmuum
following areass:-

<

1. Assistance as enwmerated earlier whiech is sequired bW Machime 8.A.5.1.
2. The establishment and adoption of mschime tool standards, including
sachine acceptance standards.

3. Market research needs to be conducted on a much more scientific dasis,

‘4» Prectical tveining of Oreduste Engineers and their integreation

into the engineering industry.
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Trayg i8 one of the develoiing cow @ 7ies whieh in rot steviing
mackins ool ;rﬁugh'}‘, @ither o o overhoeat or the ;:zr;*eate sector,
tie evintory atoea 3 machine ooln 1 s, tiers s ono stetipliosl g
related '~ thie subject and i* is rather herd to eollect such daia

shert tioe available,

Vinite were snde %0 the _rinclple -=tal working irdusiries and trair vy
osntres in lveg and from These visite, together »i'u other statistioel
inform tion available, the foi.owicg [ ures have beeou compiled:

Transport adeinistretion Worishop. ']
State Wechenionl Industries Co. lskandyria, @
3w Keetrionl Induweiries Oo. 1
Training eentiw of intiomsl Oii Co. 53

Becently estabiished teclnicel and
vocationnl schools - %otal of 1] sohocle 290 .

Peside the above pentioned, the infusirial statistionl survey of lés,
shoved that there are 1,4%% indu.tiris’' establinhoents, of whieh 236 asv in
e sl vorking indwetey. On the assusption hat esch of these metal
sopking industyy shopse have three mmohime locls on sverage, the towal »iil
W 678 mohines. If {4 18 furthe: assusmed that the reet of the other
industiries tave ome machine tool esch, the total will e 1,209 machime toole.
% this must b added ceriain mchine tocls in other training estadblishaents
shich Wings the grend totsl to 3,%67. The summnry sheet for stooks snd
faports, including estimates for 1960 1s given in the appendix.

The majority of machines at Iskandyria are standing idle and it is
d1fficult to reconcile the figure of 1,800 shop floor workers with the

appesrance of the factory, even when those working in the foundry have been

elininated. The machines are stated to have been manufactured in 1961,




although kept di & wmrehouse o0 Phot oote af oo oo f L
pend ing the completion of e Luiidinga, pomy v le A ik wvewy gl

of time ip shich Uese machinss Loor erales [, biessa0®h: Aty

e fregquent smd & ®Wma 07 Te TRT o B T &
ii’%iti!%ﬂ‘ :fiﬂr gm** gzﬂ,ﬁ £ §§' - P f’ ‘Iij"&’iiy Th g

provided bty the Russian consullarte womr #ot i, wp the fartoo o B v
recosmeniatione [or spars paris been given, e Ininlera o LRgituer B
Departaert report (et they, ip corurction *1tF the Russing sdvimrs erv
now sludying Uw Spare Farte januei= for the merbinss silh s view t
campiling liste of Likely requirsvects in tio fulure and skt 5 o0 eee
1t 18 proposed that these parts shouid be mede at the factory rather - ¢

ingorting from the originsl mchire suvplier,

T™his cespany whieh has been ojersting far five yesrs, is producing
s considereble volume of the product renge seiscted, There 18 huwever,
considereble wder-utilimmtior of plant ~mused Wi~
(a) The plant Being designed o produce not anly fraciicnel hersepacr
astore Wt eleotric mrtors up to ST horsspowr)
(v) The woe of cutdated mthods of sarufactue wnd unsui.tabie sachives

for certain of the operations performed.

w

Thees vorkohops weie esteblished shem the Railway wme first buiit and
with the exception of a new shop for the servicing of diesel locomotives and
also one for carviages, which is just on the point of completion, the ' remisus
and equipment are extremely sntiquated. The newest msohine toci at loe presoos
time is approximately 15 yesrs old whereas the majority range from °C to 50

years old. A oomplete new installation however, for wheel turning is due to

be introduced shqrtly and it is stated that this new section will be five




tigme a2 crodostive a2 the preser’ set 4p, Whils the cenditions of
spmratios ape artitmied in the setrave, ‘hevs 8 Swionbitedls & wery

vigh degrves f sil) sseecisad By perstore ared supsrvision siiks, The
gmor s, smrs 7 the smehipes g ir ‘he hapds f ke peadmiers and the)
elearly iate 8 Zypea’ crim e aseping 0 vell ciesssd sl cile end BB
e beet ~ondition #ithin Weir capsbiiity, Thers 1o Dowever, a planped
programee for peeventative Spintesance apd repuir *ofk e sely wderiakes

shes e macshine actumily fnile,

The sechine shup i# crsparBaiveiy saonil a8 ie mioriyy of Ue wors
is carried cut ia U [itting sheps wvhare vehicles ase strigped doun and
reduilt primarily wsing replacessnt parts frun the origioal samfeeturer,
T™hay 4o however, wiertalls the meta. spruying and megrindiag of crunhelaflte
and redoring of engines, s wll as th~ l.mited sanufeeture of paste which
are ot readily svailable from the equipent makess.

Mall Cospasies.

Driving down the min street of tho engineering distwiet, it is
possible to obeerve several hundred machine tools in the open fromted
sori:shops. Most of thuse shops only have two, thres or pertaps fows
mechines operated by the owner and his frierds or family. The mjowity
of these machines are extremely antiquated dut cccasiomally, mohines of
less than ten years of age are to be seen. It is reported that thewe i
& high degree of skill in these shops but this statemsnt sbould o Sreated

with reserve.
Inaining Oentres,
There are three principal training oentres sstablished or in couree
of construction. The oldest of these is the Railway Institute shich has




weer is peration for five yemrs =vd o eauipped with come oyt

L 34T 2

tanie of modetn desiah, P et weis 27 thie cenire ip @ pomct e

rather tias ‘hecstelies] sitwdiss #iier iy sesaupt ‘or & el ot the
talml TarT owni

e .. Coepany st Wghdad rovs sstecewd s stirsoels e v
WaiAiAg ‘watre saui-pod #4785 ¢.ass seahle ohe g apd sEowile o
loctute foudd ¥ith il sesesenry scdels spewided. The senlire 10 duwe o
etme pemtional 1A he Metuar ani ¢ sulber of Nessian instliveicrs ®iig
» stected te i

Mo hird contye i8 of fokan

Lyeis sl She wellflase for e cepive
Seen Gslivered and Sre ia store ot Uhe min fasten,

Sach of Shoee eeatsws il piag an LEperwat Jart ia \tainiag Ve
mﬂmmamﬁm&wiwtﬁ%m%gm

dumﬂdm%waﬂﬁm wels. 1.1.0.
ma“mhhﬁwmeﬁm&wﬁm

Bue %0 the ag of maay of the aachinee of Wo Netlsay Weskshep, ‘Ao
hove becone ineffieient but for \he clase of wesk Wwing wdertohes, « ~sld
b fully restered if & EBjor redullding progremne Sae wnderiaton. it i
suggested What = vice on the acel sustable methed of condueting » reVuilbing

progranme Vo eover such & Wide rahge of apchines, ould W estremni; heoipful.

In many instances the work perforimd sould met Jusrify \be ewst &f acbe




aodern Lyypen of va hine tools ard the ekill for cperatirg these mmchines,
80 o)l ar the skilled fitiers for & rebuilding progresee are available,

although guidsnce souid undoubledly e aceded,

4% etk lekandyris sed the Electirie ihawiecturing Coupany, bere ie
ok wgnetl seed o ol up an effeetive proventative mistenasee progremme
A serises damngy ¢ Ve machinefis mot to W incwrred. Thw wlilimetion

of makines &t doth theow sslnbiishawnts io of & very low crder.

Tere 40 6 vory recl aoed forr 6 S0l ¢ 30 00 o % g1 WMVIOC &
Istitete for englaceriag 1adustries 35 Dughind may o & ouitabis Vel te

e Weefite hieh e 'o dorived fren We stapler YYyne of sawrieally
m* Ty tave Wen nghrved as o produst pumsly % W wed Yy ee
o B.€. &rill Lo tawluntls 1a & WSk pretustien shey Wy cliimting We
el o mbe o QEetities of cagenndve Jige and W MNestMiiy of
Goign chonge thich this Wiings obuut, v toes cenplotely overioaed.

mwmm@mmmmmagmﬂ
@ 5.0, érill vere Wing lodouriously and ot snoreeus <cot predused w Jig
Soring mehines. Purthermcre, the laprovessst ia rellabiliyy oo e
staplifiention in servieing requircssnis vhioh have resul \od fren dovelopasnis

AR Whe sloctrenic field 1n Ve past fos Jeare das not teen notlieed,
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‘ v‘g'i‘ﬁ'e¢ }’t*‘,*ﬁp% for the sdermiion i)f ;‘ti PR B T THE "3 £ I SR
tapie eould do much to facililele iaprove:s ffleler. eoa roogoe o 5o

an foreign supplies in these countries,

A great dsal of educajion is ptill reauired in thie ares o the stans
of Vool servieing geserslly leaves aweh 10 be desired, lncreaced produetio
sould wioubtedly be chlained fros Ry of the smehires i tettsr sl
tosle, properly serviced, were wtiliond., Peeds snd apseds being wed wors pevem D by
mech slowsr han oo would eniert o ses iR AR ipdustriniind sowe tir, dow
either te e teals netl Wwing wpaile of spemting faster or, o v iBe toei
we greperly premd, te & Geuire ‘o preleng Ve life t¢ Uw waiemen beicre
regriating Sould W Bcsetary.

Q“mmﬁﬁmﬂﬁﬁc 0 %o gt W Ve s jew
MﬂW%tMﬁﬁm pretmtion, Tie pretlem
ot oth Winae plants io priasipslly orppaintionn] and simiaistrmtive. & il
m#m*&wumm&mwaﬂm&g
roquired W6 @8t WNE iate offestive ayesmtim. Teos We pisats fors sueb
i“MdﬁnﬁMMJﬁmﬁx et iV s

twwnammmnuum theas sehades




t: Training enginesrs in soigh and smaulacture o7 dies, jige and

fintures,

& iTBVisc & svmluation progiemme to shos adventages of
pameriamll, eeetrelied o hiee Tar botch ppedtur tion,  brovide

tniring faeilitioe for progrs

wre ste oiber supperiing eleffl,
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1940 200
1970 420 34367
1960 660




Status of jwchine Tcolg

Details of the machine tool production, inports and stocks of rachinen
in lsrael are piven in the & endix, tocether with a sepurate table,
outlining the inaustrinl capacity and enplegrent for indurtry as & vhole,
for the metml industries, electronics and for the machine tool industry.
From \,.ese figures, it will be noted trat vhile in 1960 machine tuol stocks
were on.y 12,200, they had increased to 45,000 by 1970 and are expected to
apain quadruple by 1940 tc w 185,000 machines. achine tools manufactured
in the oountry have incressed from & reriigible 350 per annun in 1660 to
2,10C by 1470 and this figure s expocted to increase six-fold by 1980,
1t is significant that, in spite of these large increases in loocally

produced maohine tools, imports are alsu inoremnsing repidly.

Emplo, went in the machine tool industry is expected to increase W
205 per annum during the period 1970 - 1975 compared to T.2: for the mstal

industries and 4.7 for industry as a whole.

Output for the machine tool imdustry during this period is sxpecied

%0 increase by 23.6% per annum.

VWith the high rate of sachine tool absorption into this seotor of
Andustry, it is clear that very rapid expansion will take place., To mut.
. industry in msintairing and improving its efficiency, the lsrsel Institute
Of Producti ity incorporstes & body known as Automation Institute Uf Isreel.
The proposed future structure for thie body is made up as followss

(s) The Industrial Automation Department.

This is an already existing department which should be expanded

for further ‘evelopment and application of automatio actuation and

control systess in (existing) operetions in the manufacturing

industry, Charscteristic for this department is that it assists




“lnﬁu

industry in develoving "iailor-pade” autoratic aysiema b, ueing

a wide runge of steniard general-purjpose componentis.

(b) The Numerical Control Centre.
A not-yet-existing departiment to ascint smnufanturine odaatltry in
the preparaticn for, introducticn and pucceapfi] wtil mtion of
production and inspection means and methods shich are Tmeed on
Bmerical Comtrol (N.C.)

(¢) The Process Control Department.
A departaent for the development and spplication of autommtie
eomtrol systems in (continu ud opemtions in lim process andustry,
Tais departiment has been established recently and s wtill in Ue
take-off stage.

(¢) The Avtomaticn lanagemsat Deparimsat.
A not-yut-enisting departuent to assist saoageaent in intustsy Aa
proparing for and isplemsnting nee concepis sad Secimologies. Thie
dopartmsat is not meant Vo imvelwe steelf in introducing tred.tionsl
mmmﬁanmmmwrwtmum
wnmmmuhmmum Pretustiin g
Inetitute.

i  latm}

Mﬁ-mta-.ﬁmuaemamm
and pillar \ype drilling sachines, we sises of lathes wisr & "Rnow-bew®
agresmat vith 7.8, Masvicsn and Do Lizited of Bngland, boneh and pedental
wmmmmmm.mm:mm
mummummuwxiumnmmd
bnsawxm:nmmmgm;gm-mm
m.ahfmdﬁnm.mmmwmu »ending
rolls axe aleo manufectured. Ressatly, maaufucture coummenced of & il

B K. drilling machine.




Pollming the goweroowrt pien Cor the prdoastry’'s developrent Tor the
yoar T nlNTT, s s opavt o F oa Serger jen for tre el mle decade, leyse]
®il]l ge on in tis resent ine of machine production,  fn tos sewe time i
W aradsmily inirostwecd oo tvres witr carefully selertid syecitioatione the
et fitied bt s preve. . .r. techRoloateal, Misl Al esdu-et ofal ailtustiow

and 119 high mon«powsr ~ality levs],

This policy tenis tc introduee in production movte sophisticated unite

er ite paris, sjecially n tha aiddle sisr Ypes.

§§$«: phyiong 1 h SRR S Lie L ﬂﬁ; ®i:: 243 ii ;gg i L

spocinlised and rveently tsveloped machines, especially the heavy Guty \rpes.
Among these will by Twrret Lethes= Hingle and Lulti Autommtics - Universel,
Platn and Yertioal Lilling iachines - Drilling lachines, ¢liresenie, Multispina)
and Radial Jw - Orinding lashines, Universal, Griindriesl, surface ond
OCuntreiess - Mmerically Contralled lnchining Osntres - B.D.K. amt B.0.k.

Botwiiotanding the suailness of the mohine tosl industsy, lssesl e
ande dyuanie pregress in the wen shert peried 15 & msber of saeillawy
induoty ine.

m.mquu&muw“uumm.
Swee)l and Bainless Stec! Toundries, Weltes uany eanll shepe. They oll
oupply e present needs for st iren fep mebine builéing. Thadte 10 & vesy
Sapertant plant et specialises ia mulleshle eset tren, BWeel eastings and
Inalant o aastings.

u; ether lavge plant speeialines 12 bot fenging of all kinde.
Them are owesel isperint
Mﬁs%nﬁcmuméimﬁ“gﬁm

ponet wg Vo (50 hePpo The snse Fivee ols: preduee elestre-ancianiosl and
elostrenie dovices for mehine oamival
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There sie 10 imrortant plents predueiog all binds

of toale. “wrning and boring toole, miliin - cuttera, tace wnd vnd rallo,

twist Arille, saw bhlades, grirding stones, 2 conglete range of Dienrnd
toole like Dispond srirding =teele, Dienond borin. end turpinc teois and
Diamond dreesing tocls., Bome of the cutting tools are produced from Hud

or are hard setal tipped.

ladus sy Pretscticna

Since the early 1960's the period of protectionism of the lroal
ssnufacturer graduaily came to w.. end, From then the import liberulization
policy has included more ani more products. Today, almost all imports are
Liberalised and open 10 free worldwide competition, sccompanied ty & gradusl
seduction of customs duties.

Tae fizet paricd of sduinistrative protection necessary for a rising
csoncay, made it possidle for the new dorm industry to consolidate and
dovelop. The poossat policy of 1idesalimmtion of imports has oompelled
asaufastuzese 10 Jetionalise their installations and production prooesses
nm«w;&:wﬂmmm.

Puring the rwtioned period. the countey sucoseded in laying the
foundatiene for & sodevn Eeshanical and electricsl induciry together with
1% techmelogy, laycct and shilled labouwr foroe.,

m,mmmsmm-fmmmm
egricul tussl mehiseny, carth sovessat dovicse, tzameport equipment, eleetric
MﬂW“Mﬂﬂdﬂm«pﬂh All Shis
mnupﬂhﬂsﬁﬁ-wwtd‘nwmmm.

. | ; |

A sumber of technicsl “Ineeshev” and manfaoturing licencing ngreesunts




have been entered into with orgunizations in the developed countries. Ioreel
is looking to entering into further bi-lateral assistance agreements for the
development of new lines of machine tools with apreed merket rights. It is

Buefeted that U 1.D.0. should essist in undertaking surveys of vriorities,

advise on types of machines thet will be convenient and suitable to produce

and to propose foreign companies with whom co-operative agreements could be

made.

Probjems in the development and utilization of machine toole,

The production is orgrinized on a modern teclmnologicel tasis  but the
smell production runs tend to reduce efficiency. wuality control and testing
are undertaken to the most stingent standards. In recent years, utiligation
has been improved together with better factory layout. laintenance and

repair work are undertaken on a systematic routine basie.

T™e first N.C. machines were introduced to the country in 19€6 and there
are now some 45 unite in operation. A yearly growth of bvetween ten to fifteen
units is anticipated. ‘There is already a good team of qualified technicians

to run and service these very expensive equipments and further teazs are

being trained.

The oountry is ready to receive and absorb nev techniocsl assistance,
locking for new ways of developing modern fabrications. Thn:@ is plenty
of room and possibdilities to abeorb technical assistance from U.M.1.D.0.
och as surveys on priorities, types it would be convenient to produoce)
to propuse sn adequate foreign company for co-opsration purposes .
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gTAMS O LACHIT TCOL
Jumber of numter of Tunber of Stoack f - ]
Years lach, Tools lach, Tools ., nach, Teoeln Yoachine
Produced. Lirorted, ’ oorted Tooln
1900 350 YR 1,6 - dye
1970 2,100 10,000 T00 4%, 0 ily
1980 12,700 2%, 100 7,900 185,080 ST
A, Milling Nachine Tools N
196” @ - .3%
1970 14 i i
19¢0 2G0 BOO 100 gk G-
B. Drilling lachine Tools
1960 10 550 1,800 Yo
1970 150 1,450 000 | e
1980 , 3,000 7,000 1,5%0 15,000 Byn.
C. lathes
1960 150 €,000 150
1970 150 700 12,000 n%0
19& lpm 2.5@ ” SSQM Spwj:’
D. Grinding lachine Tools
1960 800 1,000 w0
1960 3,000 6,000 | 2,000 | 15,000 7,00
E. Presses
' -y
1960 1,000 240
1970 2,%00 400
1980 1, 1%,000 1,500
7. Others
- -

1960 300 2,000 2,000 | 2,30
1970 1,000 5,000 600 18,000 5,400
1960 7,000 10,000 3,000 100,000 | 14,400
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- Appendix B,
Israel,

INDUSTRIAL CIACITY L3D INPLOTY =7
Branches Output (in rillions of IL) Annual Average
19C9 fixed prices Growth Kates (..)
1955 | 1965 | 1970 1970 | 1955~ | 1965- | 1470-
1905 | 1970 1975
Total Industry 2,322 7,265 12,160 20,150 12.1 10.8 10.6,
lietal Industries
and Electronics 265 1,747 ! 3,530 1 7,205 16.9 15.1 15.4
lachine Tool Indus{ 0.3 l.0 6.0 18.0 20.2J 23%.8 23.6
Humber of Employees
(1,600'95
T T
Total Industry 127 220 280 352 5.6 4.9, 4.7
Metal Industries
and Electronios 5202 69'0 95a5 13505 8.0 607 102
Iachine Tool .
Industry 0.03% 0.07 | 0,150 | 0,360 8.5 | 15.3 20,0
Output per Employee
(1,000 xx.}
!’ s
Total Industry 18.3 33.0 | 43.5 57.2
letal Industries
and Electronics 11.3 25.2 37.0 53.2
lachine Tool
Industry 10,0 25.6 40,0 0.0




Status Of Maghine Tools,

As no statistics have been mede available regarding macﬁine tool

stoocks in the country or the anticipated future derend, an indication
of the possible machine tool consumption can perhape best be obtained

by considering the information we have on Jordanian industry. During
the last few years, certsin types of machines have been manufactured ‘
to meet the local demand. Efforts have been made to improve the designs
and the quality of these machines in order to compete effectively in the
looal market with similar imported goods,

A8 is the case in other smal) countries whexre loocal consumption is
vory limited and m of trensport for export is linited to roed

mﬂn. th mmtim is bncd on smll aulo wduatry for both
local oomsumption and export to neghbouring countries.

In the drive for progressive econoaio development, the inhabitants
of Jordan reslise the extent of their nimihﬂittn to work on more
than ame frent, whilst being concious and deeply cenﬂnood of the ouontia.l
Beosssity of industrialisation. o

e last ten years have seen o rapid growth in economic doiclomnt.
ﬁm:ﬂiqdﬁ.mtmmmmmlm‘

Incressing pudlic and private investment have htw‘ht about changes
ta e fatermational structure of the economy, inhﬂityinc the activity of
1‘! various sectors and oontributing to the general growth of the national
Mu‘ﬁomnmuofﬂnmw.

e promotiop and diversification of manufactured §o0ds has been enhanced
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in several ways, taking into consideration the needs and requirements of

‘the locel market.

As Jordan is developing its tourist industry, a lot of attention is

'based on the traditional handicraft industry.

The regular increase and the big demand for houses was the main reason
to start machine fabrication in Jordan, Foundries were established to oast
all sorts of stone crughers, tile making, Olive oi] machines, centrifugal
and vertical pumps, deep‘well Artesian pumps, reciproocating pumps oto;

Most of these machines Vere manufactured to Italian design and were nodified

later to suit local demands,

The Industry ﬂog:iabod very quickly and some firms like mesers,
Khalifen Bros. were able to export .their machinery to Ireq and Kuwait,
Because of the wide dendnd for this type of mechinery, foundries vere
modified and arve now able to -!m Up to five ton castings for the tile
industry and for agrioul ture. . lachinery is manufactured in Jordan for
Olive oil pressing which can handle up' to 350 Kg./0n?, Stone orushers are
8lso produced in Jorden on a large soale together with sarth-moving dumpers,
Centrifugel pumps are produced locally in more then ome faotory ooupled to

electric motors op deisel engines.

The United Industries are successfully produsing wet cer batteries
*hich they are selling in the whole of the Midale Bast ares. s plaat
is fully equipped to produce all parte Tequired for 1% needs. Duy cell
batteries are also completely produced in Jordan,

For the building industry, & oomplete rengs of senitexy fittings and
Pipes are produced for 1oca] apd oxport markets. Oast irem saaboles are
widely produced to all Specifications to meet the inoreasing demand of
sewage works and treatment Plants. The Industrial Coepany for Castings and
Sanitary Pittings is the leading firm in this aspect, weing modern noulding

machines and complete production lines for this puarposs.
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The national income in 1962 was JD 129,000,0C0 and the estizated
figure for 1966 was JD 185,000,000, The progressive expansion of
industrialization continues to be a principle target for the governuent,
‘Statistics indicate that there were 5,867 industrial establishuents
operating in 1966 but ae there is no indication of the size of thuse

establishments, it should be assumed that they are principally small-scals

operations with one to fivc <mployees.

In orxder to assist local industry to compete with Europe in general,
and the Socialist 3tates in partioular in tha field of industry, the
Sovernment issued a law entitled, "The Enoouragement And Guidance Of
Industry? and "The Buoouragement Poreign Capital Investment." In 1966
8 incustrial developoent besik was established in Jordan, the mein task of
the dank being to give lomns to all new industries whioh undertake projects
that are shown to be feasidle,

Oapital investments by the public and private sector, running at a
level of JD 16.7 millions in 1963 ave schedwled to rise to JD 42.3 millions
in 1970. 1Ia order to encourage foreign investaent, the govermme:t guarantee
to foreign capital, all the privileges and exemptions granted under the
law and shell in 2o way diminish these privileges under axy subsequent
ledgislation,

Malatensuse and Rebuilding,

Fo infermation is svailable on this subjeot but in view of the assumed

mx soale nm of mw, it is walikely that any cxt.nun nintomnoo

: 'm are m or thn w mumu exist for uohim tool
m«m '
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Technical Assistance.

The government have indicated that they welcome co-operation with
European Countries whic_h nmay either be in the form of joint-venture
-operations or royalty agreements. It is suggested that U.lisI.D.0. should
angist the Jordanian Government by undertaking a survey 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,

A programme for the education and training of ekilled workers and
technicialns, required by the expanding industry should also be prepared

for submission to the goverrment end where approvec assistance _iven in
the implementation of the programme,

'If this does not ‘nlréwkcxiﬁ, an industrial testing and research
~ osatre should be established with U.N.1.D,0. assistance in order to help

i  industry to improve the general quality of product. The centre should
elso become the focal point for the establishment of acoeptance standards
for mchine tools which would be in line with international prectice but
adapted where appropriate, to local riquimah .

e o Mo

Ao
*




Machine Tool Utilization by Government of Kuwait,

Five ministries afe_ using machine tools on a fairly large scale

in Kuwait, as outlined below:
1 - Ministry of Public VYorks,

The Ministry of Publioc Works started using machine tools in 1952
when & large fleet of road machinery was imported and a large
transport section was founded, Then the necessity of machine tools
for maintenance purposes was essential., This ministry now hes a
large number of centre lathees of various sizes and capeoities,
milling machines, shaping machines, crankshaft grinders, cylinder
m machines and oil engine overhaul aichine tools.,

2 - Miniatuy Of Bducation,
"The Ministry of Education has the techniocal college. This college
was founded in 1953 and has a fairly substantial number of machine

tools for treining purpoees. Their shop is well equipped with
oentre lathes, redial drills, shaping machines, milling nachines,
‘m, eto. Students from secondary schoole are acoepted there
'Qﬂ they will be employed by various technioal ministries after
gsduation.

5 - Mindasey Of School ALImizs. .
T™he Mindstry of Social Affairs has an institute for training ekilled
hmumim.tn&saﬂﬂhannmu tool programme to train
artisans on venire lathes, shaping machines, milling machiner and
msasuriag tools. The training period is 18 months and graduates are
atetly ﬁléﬂ bWy government techniocal minietries. This institute

wae founded by the government of Kumait and the International Labour |
Offioe of the United Nations. International experts are teaching the f
various trades with the aid of Xumaiti instructors who have graduated

from the same treining institute. The management and administration i
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of the institute is carried cut by the Mnistry of Social Affairs,

4 - ldnietry of Finance (Dent. of Customs & Port),

The machine tools in the Department of Customs and Port are particularly
suited to the mai:ﬂenance of marine work for ships, tugs and boats,
Their workshops have large capacity lathes, shaping machines ang large

drilling rachines, grinders, welding machines, etc. Besides marine

works, they machine all parts involved in cranes, trailers and

transport engines,

5 - Mipistry of zlectricity and Vater,

E The Ministry of Electricity and Water has the largest workshops in

Kuwait and the liiddle East. 1It's main workshop at. Shuwaikh was
founded in 1953, Basically for the mintenance of ite first

distillation plant and power station, Demand on electricity and

' water is rapidiy gr&ing as the country eéxpands and develo;:;. Llom
dietillation plants and powsr stations are being constructed and
‘acoordingly, the main workshops expand to oarry out all the maintenance
required by distillation Plants, power stations and other sections of
mschanioal and electrical urviooa.' There are approximately 1é,6oo
®mployees. Orders are oxecuted by the main work;ho;n 50% of whioch
8re executed by the machine shops. The machine shop is very well
equipped with machine t;:ola. Soms are for €eneral purposes and others
are specifically for wichining certain parts used in the Ministry's

/
equipment, -

Demand for die casting is becoming necessary in order to use various
-8orap materials, to expedite production of required parts and to save at
. least 50% of naterial wasted by turning processes and 708 labour costs,
Shaft rebuilding is also very important. Kumait's problem is :
¢xpensive shafts and crankshafts need rebuilding, These cannot be sorapped

e W,




.due to the high cost of replacement, If they can learn this process ang
the "know how" they can purchase the machinery and rebuild those shartc

where the defect is below he rermissible grinding size on any journsal
or bearing seat,

For ouring vibration troubles ocourring mostly in eleotrical motors
of 500 h.p. and over, there is a Hoffman balancing machine of 10 ton
capacity and 20 foot length and 6 foot swing, purchased in 1958, False
weights are used and vork out correotions through long calculations,
They try to smooth the vibration to the minimum or trxy to shift oritical
speed away fromstarting or rumning speed. Information is needed on an
. easier method, or new process to permit vibretion analysis to detect
Gauses on location, without diemantling rotors and tm.opoz-ting to
- workshops. In the balansing field, a universal driving oeoupling should »
be adopted to suit aly diameter sbaf:ha instead of manufacturing a new
soupling for each case to suit its original driving coupling which takes
time and wastes material, |

Regarding precision érinding finishes, this includes outside and °
internal grinding, more lmowledge and training in this field is required,
Also lapping machines to the maximun precision of nearly 0.0001" a8 this
-~ 1s required daily for various ahnrtg. oylinders, sleeves, .plates and valve
reeds and seats, eto. | -

R e L Lk
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In the private seotor, the 1oca), 'ompuiu are equiped with the maohine

. tools necessary for its hﬁsimu’ or indunt:v.’ As mentioned earlier in this
- T9port, eseh coupany has available the machine tools at the main workehop -
of the Ninistry a! Eltctriciv‘md' Wnﬁ,ﬁ.’. Most of the oil ¢ompenies and f
industry in the private Sector get the technica) assisteance and use of
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the machine tools in the main workehops, when requested and approved by

the llinistry., As a short review of the locel sector, there are machine

shops for engine overhaul, aluminium industry, ironmongery, marine

verkshops, sheet retnl worlulous, steel furniture and wood vorking rachinery,

ducetion snd

lost of the machine tools were operated by foreign techniocians af the
beginning, Now, by encouraging a policy of training, the Kuwati skilled
labourers and technical ascistants graduating from the technical college
and the training centres, are teking their place in industry and over
504 of the mwohine tool Operators and supervisors are local personnel.
Thie training progrumme should be expanded and accelerated in order to ,
meet tho demand for skilled enplayees and to releass the foreign artisans.

ilost of the machine tools Vere aprarently imported ia the early
1950's and as these are by now nearing 20 years old, they must be overdue
for rebuilding or replacement. Lost of ‘thc machines are of the oneral
purpose type and it would therefore, be logical to reduild these rather thap
to mélam them, It is therefore, suggested tiat o rebuilding centre should

be established which in the first iuitaa should be supervised W experienced
foreign staff. .

mmmtmtﬂ, it appeare that Kuweit could densfis

mﬂ’ from BJ.I.D.O. assistance in the f&llm areass
1- Bstablishment of machine tool acoeptance iilllsm

2~ Preparation and implenentation of mohine too) mﬂﬂn Bintenarse
o gt e T T W

5= Assistance in the -mmmsmuumu techniectian
Wms.




4 - Aseistance with the establishment of an advisory service on machine

- tool selection to meet .pecific manufacturing or repair programmes.

" 5 - Asgistance in nttiqg—up & machine tool rebuilding cent-e end
training stafr,

asaiaad .
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IEOPIES DEMOCRATIC REPUBLIC OF YENEN

1 Vo Industry
Very little industry exists in the sountry other than a medium sized
BePe 0il Refinery which ccmprises more than 805 of the industry. However,

the draft of the 3 - year plan for th» country, which ras recently been

Prepared, lays great stress on the development of industry, Nearly 5}0
million i.e. nearly a quarter of the capital investment of the government
in the plan, is to be allocated tc the development of light industries.
The plan includes the construction of thirty 'au factories, of which
twenty-five are to be completed within tm' Yyoars from the date of
commencemer: of the plan. These inoclude factories for the mufutm of
shoss, matohes, cigareties, plastic gwods, ginning and weaving of cotton
cloth and also & lesther tannery, tomato puree canning footory snd a fish
mal factory.

&mwm»*m-m? tools and the three year plan
m»tmnémoo. They do not produce steel or iron ore and the
Plan does not provide for factories for smelting or for macmhmn
or metal products.

It s therefare, not surprising that anmy mnchine tools available in
e cowntry are not of the fully automatic type. The machine tools that can
% found are mainly of the maual tvpe with some un-aute-tie mhimn. ,_

The vorkshops belong minly to the Public Works Department, Winistry of
Agrioul ture and Agrarian Reform, linistry of Defence, Port Trust, B.P. Refinery,

Mational Shipping Company Dockyards and seversl small private jodbing workshops.
tmtﬁthntnﬂﬂgmsimmmthﬁntammhuﬁmmtw
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small workshops in the fifth Governorate.

2he Public Vorks Vorkshops,

The Public Works ga.fages end workshops looks after the aaintenance of
government vehicles, trucks and rocad comsiruction equipment totalling over
1,000 in nunmber.

The problems of maintenance are rather formidable. Firstly, the shortage
of funds due to the economic orisis, forces the department to continue to
use equipment well past its normal useful age. Seocondly, the problem of
non-availability of very skilled operators end mechanics, continues to keep
the standard of operetion and maintenance rather inadequate. Thirdly, the
lack of materials means tln* practioclly all spare parts have to be imported,
thus putting a a&tinueun oo.u on the governments scarce foreign cxcha.ng-
~ Tesources. JFourthly, the ;uzdum climatic ccmditiau, vhich include high
temperatures, high humidity, high salinity and sand storms, shorten the life
of equipment of all types and add to the problems of meintenance. In addition
m:hminuwrmmmmfunmm-mnrym
and put oonsidersble strain on the vehicles and equipnent which uses th.u
niuhomiunuy %o the need for maintenance.

mmmx-mﬁmwmhmm-nummw.m
old and in many cases no longer mfricuatly acourats and relisble. The
' m-ththuua'dtuqmta lath, 1 6'!79““%%&:%:%
93.4. There are also & fow smaller lathes of which enly one is funcioning
properly. There are also drilling machines, power saws, shapers, etc. dut
thexe are no capstan lathes, crankshaft grinders, gesr cutting machines r
planing machines or even a satisfactory milling asohine,

_ ‘The standard of machinists is rather low and most of the time they are
engaged in the production of bushes and bolts or are outting plates to sise
for welding purposes. The machine shop has no foundry attached to it., In




fact, very little casting is done in the country. However, there are
‘casting facilities in some vorkehops, for instance, there is a workslop
vhich has a capacity to handle castings up to three tons in size for the
‘benefit of ships passing’ through Aden Marbour tha< are in need of repair.
1t has become evident that the workshops should be reinforced and

it shoule be possible to produce the simpler spare parts loczlly. Firstly

the Ministry decided to extend the two main workshops considerably. These
1? are the main workshops at Khormakear and Mukalla in the fifth Governorate.

The facilities in these workshops am very limited at the noment but

it is expected that by the beginning of the year the workshops will have

‘added to them meny different machines. Khormakear contral workshop will

bave added to it a universal milling machine, a radial drilling machine,
an upright fine boring machine, a grinder, a heavy Auty bar sawing machine,
&n open fror .ed hydraulic prees end pedestal grinder. The Liukaila workshop
is to‘havo & universal tool érinding machine, a universal milling machine,
& small end mill arbor, a heavy duty bar sawing machine, en open fronted
hydraulio pPress, an upright fine boring machine, etc. with the ne‘cesaary
Aocessories. The above mentioned 1ist is in fact modest yet signifies a
oonsiderable reinforcement to the workshops.

These ex’eennionﬂu of the above mentioned vorkshops are merely to enable
them to oope with their Present duties more adequately. At the same tinme,
the Minist' ranaged to obtain help from U.N.I.D.0. in the form of two experts
(enoh for about six months) to itprove the organisation of workshops and the
owe'-umamamwm-m. Thess two men have
Just arrived in Adenm.

‘ isiih workshops and has also oontraated, through bi-lateral agreements, for
80re mobile woxkshops,

mmtucowtoebhintrmtbwﬁdhumm
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» request for finacing a rroject which includes expansion of the workshops
" 80 as to make then able to nroduce the simpler spare parts. The I.B3.R.D,
noticed that nearly helf of the P.V.D. road equiprent was out of order due

to lack of spare parts a;nd 2lso noticed that the rorkshops' machirery and
tools were inadequate. Also it noticed that all the equipment and rachinery
needing spere pa.:rts were of Western origin and =s there ¥&8 no aypropriate
bilateral aid it decided to include in the project it was financing the
procurement of spare parts and workshop equipm—nt, ete. It evalvated the
existing useable tools and equipment at the P.W.D. at above %100,000 ;xxd
found that this equipment was not capable of keeping existing useable rozd
equipment in good working order. It decided to ellocate 300,000 for the
procurement of spares and workshop equipment capable of producirg some of
the simpler parts normally imported. Tools, stores equipment and .nobile
workshop equipment is to include centre lathes, niilling machines, gear

‘ shapers, boring machines, crankshaft grinding machines, sawing machines, etc,
The 1.B.R.D. included in its projeot the training of one mechine chop
supervisor.

The arrival of all the nechines menticued should considerably alleviate
the mblou faced at the mount.". However, it will not altogether solve
then, the department will still be lacking experienced mechinists and
mechanios for the operation and maintenance of the mchines.

Iachuicsl Assistunce,

As U.N.1.D.0. has already provided technioel experts on vorkshop
m';linnoﬁ, osrtain ef‘ the most obvicus and most urgent ﬁroblea are being ,
dealt with. Consideration should be given to the establishment and staffing
of the treining centre for craftsmen and techricians. Advice and assistance é
| Mld be given in ‘the establishment of a suitable testing laboratory to meet
the requiremsnts of the oountry. Advice and assietance should be given on

the establishment and operation of preventative maintensance and machine tool
reduilding programmes.
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The continuous prograss'af the national economy
and respectively of the mashine building industry, lead on
the first place to the developuent of the mhimﬂael
build.tng industry,

The production lcvel in 1970 as to Ghe 1965 was two
times greater, material and phisic,

As to the sort the performances in 197¢ are 70 %

' ;:-utur than those in 1965,

The wost important machine-tool werks have voatridu-

‘ted to the achievement of the manufscturing and set progremm,

a8 for instance 1
~ The machine-tool and aggregate r»mmn,
producing hwy machine tools i vertical turning snd bering
aills, boring and J2illing machines longitudinsl /Hlene us_:c
aschines external and universal oylindvdecal srinding mashines,
ocentrelless grinding mas.au, W and standard
li-ntm
urret hﬁu @d mﬁux m lathes. |
= Infrifives - Owedes werks, mm m *

§ santme mt

| mm.mmm;m

Grilling aschises, planing mashines, teel-ohe nilling nschines
yasunatio hammers,
‘ = NMecheanical Works - Sibdiu, mmg,um

saws and power hacksaws, POWSDPrenses ) pEOSSS Wp
% 160 &, metal sheot working ssshines,

mmm.mmm
m,m.mmmm,m



foming machines and pipe Lending machines.

-~ Mechanicel Vorks-Cugir, produvcing milling
machinas, gear cutting machines, internal grinding machines,
plane grinding machines, mechanical broches, electremasnetic
chuck-plates,

- Mechanical VWorks - Plopeni producing special
mechines for the manufacture of bearing balls, tool grin-
ding machines, horizontal and vertical broaching niachines,
some hydraulic eloments for machine-tools.

- 6 Martie VWorks - Z#rnegti producing machine-tools
scoessories ( universals with 3 and 4 blades, chucks,

dividing heads etc).

LI The main types of machines which have baen
introduced in lot production are ¢ “ .

-« vortical boring and turning mills P 1250
+ #1600 and # 3200 mn

y horizontal boring and milling machines @ loo ;
# 125, P 150 i

« internal grinding machines'@ Bo
- portal longitudinal milling machines
( tadble width 660 - looco - 1600 )
« sontreless grinding machines § 200 mm |

« gxternal and univerial grinding mechines § loo
- ol 320 m,

- sadisl grinding mechines § 40 - 70 |
- aggregatos |

L

= gtemdard units j } _
- gentre lathes § 250 - 800 mm
& surret lathes § 25 - 40 mm §

i e A A 5wt A O 81 O b RO
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- vertical drilling machines @ 13-40 mm 3§
- threading machines 18=16 mn,

= tool~-shep wniversal nilling machines 200-C50 nny

- planing machines with inserted blade .
450 ¢ 800 mm,

~ pneumatic hammers 63-160 tf,
- inclineble bed automatic presses 64 & Ao tf,
- power-haw sacks 250 mm.

= gircular saws 710 i

| ~ On base of licence have been assimilated

| | - doring and milling machires from Cerutti Italy
; . ve o= ,vertrﬂ,efal ‘Joring and turning mills frea

' ~ Morando - Italy

= longitudinal portal milling machines from
’  K8llman-West Germany

- dnternsl grinding machines from Nova-Italy
o = ball griding and £illing machines from Giustina -
' : Italy. -

| = universal and extermal grinding aieh&.au frem

i Portuna - West Germany.

Iathoopcriedhu tamph«wtuiylm
tative growth due to the production diversification and .

the assimilation of new types of machine-%0ccls dut also o

qualitative growth oconcerning the nemr end m sutomati-
sation rate,

Oonsequently the new machines are to de oquipped
.~ With a larger number of normal and special accessories
- enlarging their usability area.

| - Within the permanent development of maohine-teol
- build.ing, a special attention must be paid to the resemroh
| and deve10pmeat activity, in which sense has bLeen set wp

Ll It e
wobhw
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the Machine-Tool and Aggrepate Research and Desigp Tnslilule
Bucharest, " .

The main targets of the Institute are the .
achieversnt of new types of machine-tools and the perma-
nent improvement of the previous assimilated machine-tools,

%0 a oorw iponding technical level,

The institute carries on an activity in close
eenrection with the design offices ~of the machine
. W works, as well as with other specialized institutes.

" The first aim for the long~term peried is to
meet a3 much as possible the internal demands, by the
. .oontinucne development of the industry in the Five-Jear
© ‘Plan 1971 - 1975,
; bullding outpus -
The growth of the machine - toolVsholld be 3.1 .
times in 1975 as to the 1970. On the firet place are
oxpetted growths on : . growths
‘ 1970
« Surret and sutomatic lathes 50?7
« Profuotion and tool-shep milling 2,6
= @Grinding snd superfinishing ' 2.8
msshines !
= Neoavy machine-tools . . 2.4
The following important prodlems are
ia view
« The extending of the specialisation and
. outliniag of the works in order to meet the industry

.
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- The widening of variant number and single-purpose
machines, derived from the. .Jame basic fanily.

- The delivery of some machine-tools provided
with special accessories, control equipment - programm
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 . o

- The new factory of machine-tools - Bacldu, for
yertal milling machines and horizontal boring and millins
- machines, .

{ . “ P = The new 1athe factory - Tirgoviste far noml
i lathes over 600 mm, :
Cturret lathes and automatic.

,’ = The new foundry for machine-~tool parts-Alba Iulia, .

L d
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Vo I¢. is provided the assimilation of autolathes, .
grinding machines, tool-shop and production milling
g machines, facing lathes, cutting machines and the
; | introduction of program numerical control machines.

The assimilation nwieal control machines
Mn%g‘ on base of an uuhilatia; priority phogrem, &
‘ redesigning of the existent products which

have %0 bedquiped with program control eystm.

Cp to the present the prodlems referred mainly
%0 the design of the mechanical part of the machines,
and the eeam; and dimension display equipements,

g : | - The new factory for machine-tool accessories.
1
H

It is provided also the introduation of the
mupl linear, contour and positioning progrem control
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for some types of machines such as ! centre lathes,
turret lathes, vertical turning and boring lathes,
milling machines, drilling machines,

Beveral producto which present features are no
more competitive with theose of similar products on the
world market, should be modernized and redisigned,

On the same time the growth of the availébility of
the productd for the export demands should be in view,

The Romanian machine building indusury production

erreaenta about 130 types of maclhine=tools, from which
almost "=1f for export,

o From a valoric poifnt of view the Romanian
machine-tool present eyport 1s about 20 % 7% from the wbole
value of the machine-tool production, following to rcach
32 - 35 % in the next years. The machine - tool manufactu-
red ‘in Romania are delivered in more than %40 cowntries
all over the world.,

The development of the machine - tool production,
in units and values, in different periods may be preaen-
ted as follows

“lﬁﬁi_ A% .J&Zi.
1965 1970 ,
o T R e— N .
values .... 200 245 328
M“ setese 1& 152 155

It results that the value of the machine tool

'ptaﬂnation. grows much tas?gr than the production
volume calculated in unitsytdowing the constant effort

L]
-




- 130 = '

¢
[]

tc build high quality machine tools, better equipped
and consequently with & higher price.

~ Remania is intorested in the extendings of
the international cooperation activities, having‘’ia
view the mutual advantages, for both parts, for the
following types of machines 1

’

2

-

:
§

B . = turred latthes
g E - faoing lathes
, - multe-spindle auto-lathes
- production milling mhiau ‘
- Jig boring machines
= installation and full oqus.mt)

) __ ‘ Gsz mhim - teol program eenml.

also interested in the coopesration with other countries
for the a chievement of a comaun established methodology
| “ . »egarding research problems svch as : mutual change of
' results and their interpretation, especially for the
B ~ fellowing categories of measurements.

|

| : o .
' D - In the research and design field Romaniae is
: .

|

|

|

|

|

« ¢ynanpic stadbility and ﬁb@nﬁm
- statio rigidity
= thermal deformation I ‘
. = neise | o
_ = positioning acouracy ( Loxr mm m
~ asohine - tools);
= kinematic accuracy ( for gear mting m)m.

- ‘There are also possibilities to realise an effective
© v .. .. change of dstailed information in problens regarding

. R R PN Al
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the research and design of numerical control mochinoo,
machining csentires, muchins sysiems and completicn ¢”
assemblies for these machines, as well as of the
pumerical control systems itselves. This chanje :f:;:a
oconstitute an important help for countrics with less
developed industrioes, .

Any documentation and technical information
frem and to the countrics interested in the problers
of »ew duilding sclutions for machine tools, including
dearing production, hydrostatic guides and ae;‘::m, ball
serews, roller slides, hydreulic motor foed mochanism,
%00l prepositioning devices eto.e

Qi‘x be of & great support in the industrial activity.

" Having in view e the continous dovelopment
o2 the Romenisn machine dbuilding industry, the future
P“ﬁﬂ of machine-tools will take a higher rate, which“
will bring the sgcialist Republic of Romania between
%he wobrld industrial develeped countries.
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Nasal Vorking Industey.

Reliable statistice for industrial activity in Saudi Arebis are
not available. There ‘s no legislation conpelling industrial establishments
either to inform the government of their existenoce or to submit production

and other industrial data to the authorities. Unless foreign capital is
involved or the industrial unit wants exemption from oustoms duties in

respect of import of industrial plant, equipment and rew materials, no

industrial licemce is necessary for setting up any industrial emterprise.
Honce the meagre statistics shich are available have o be supplemented

W assumption based on perscmal experience. '

In the year 1967, the Central Department Of Statistios condusted s
swrvey of sll industrisl establishments in 25 ocities. This survey revesled
8 total of 9,173 mamufacturing establishmeats and of these 4% aze in the
metal vorking industry. A breakdown of the metal working industry figures,
shows tiat there were 3,08 establishments employing less than 5 pecple,
216 enploying between 5 and 9 pecple and 90 estadlishments with 10 or more
emplayees. Total eaplayment in these metal vosking estadlichments with S
or more employess amcunts to 3,986,

T metel vorking industries in Soudi Axadds sterted peimarily s
ssrvies industrier and there is ot peesent quits o langs mmber of emil
Sopair shops catering besieally $o servicing and maintensncs of eatemsbiles,
Mayeles and moter secoters. O the maaufecturing side the astel vesking
iatustries are priserily maufeeturing:-

(a) Steel Numitume, both sheot motal snd twbular Wype.

(V) Aluminiun doors and windows, out of imported extouded sectiems.
(o) Vometian Siinde and vindew awmings, from imperted aluiniws and

stesl stripe.
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(4) Aluminiws utensils, spun end presced (1t not cast).
‘ (e) Rolling shutters.

(f) Vircught iron grills for railings and fencing.
| (g) Dusert Coolers, |

(h) Non-ferrous and ferrous castings, to a linmited extent.

In some of the industries the quality of products is good. Designs
are mostly copies of current European products. Shoy floor menagesent,
skilled workers and t0 a certain extent non-ekilled workers are mostly
expatriates. Henoce comparatively high ivages have to be paid to induce then
to leave their home countries and come to work in Saudi Arebia. There is
a tendency for employing more labour saving devices, and the degres ¢!
mechanisstio: in almost all industrial units is fairly high compared to the
position in other developing countries. Automation however, ha: not yet
ooms in the wetal working industries of Sawdi Arebia. T machinery are
still general purpose ones and automtics are non-existent. There i»
virtwally no looal supply of twols, jJige amd fixtuzes., lsat treatasnt
facilities do not exist in the country. lechanical, mwallurgies] and
mstallographic testing facilities ars not available. The positicon is the
same regariing design facilitics,

Almcet all mtal working industiries suffer from the probless of
msintenance and spair. There are no commreially ra mintenance snd repair
workshops to lock after the mohine tools other tham induwetrial sachimery.

There is virtwlly no restriction regarde impowrts i the cowmtny. Henee
Jooal industries have to compete with industrial products of advanced coumtries,
which are somstimes dumped at prioces which may not necessarily be tesed om
e oost of production. With no price protestion, industries are hard-put to




compete with imported products. The occnceasion which industries fget ia to
have their industrial plant and equipment and raw materials imported duty-{ree.
However, the customs tarif’s on finished products are not high therefore, the
mergin which the menufacturers tave by cbtainine raw matoriales duty-free ie
often not sufficient for them to coupete vith im orted products. It is

therefore, felt that for some time metal working industries will devalop

slong those lines where, due to sheer bulk, for ewmaple the outside

snufacturers cannot compete on account of excecs freight. Thus it seens

development for the near future will be restricted to service e industries
1ike maintenance and repair and t- preduction of bulky items such as stesl
farmiture, refrigerators, desert coolers, bulk containere, etec.

T™he mtal vorking industries whioh, it is felt, can expand profitably
furing the next five yeare, together with certain nes isdustries for whieh
theve 18 a prospect of developaent are enuseretes An Appendix. Againet caoh of ' e
wections of industry is shomm the current number of campanies and enplayver:
ia the industry, e expected future cepacity Sogether with the additions)
oplagment and mehine t0ol requiremsnts 10 cover he expencien.

Misatien and Tinaias.

&nﬁnmﬁ“ﬂdﬁiﬂmﬁm
Joml skill con dovelep quiehly, Jabowr coste w4l semada Mgh.

Training contons should o sotadiiohed ia sortain of e tatuptrial
satres, *hem whilled verhose and tecdnicions can %o Wained. It my %
mumﬁmwammnmmm
mwﬁucﬁmmmmmmmﬂnctm&
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Jechnigal Assistance,

U.N.1.D.0 should provide an expert to revies the engineering industry
of the oountry as & whole and advise whether the machine tools are being
adequately utilised and maintaiicd. ne should alsc advise whether training
should be given in the establishment of preventative mairtenance programnes
and maochine tool rebuilding.

Assistancs with establishment of the proposed training centres should
b m W one of the developed countries or by United Nations. U.:.I.D.O
should assist with the establishment of a machine tcol selection and
adviecey servies. Scholarships should be given to allow selected perscnnel
o study ia doveloped countries, business and industrial mnagesent.
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SYRIAN ARAB REFUBLIC,

Atatus of Hachine Tools,

Statistios relating to the engineering industry are given in appendix 'A',
At the present time the most important machine tool ueing worke are the
Rail ay - 60 machine toolsy 0il Field ® Fertilisger (20 machine tools each") ‘
Maintensnoce Workshops. '

A large factory has been built at Aleppo which initially will be.used
for sssemdly of French built Someca tractors and it is ultimetely intended
that this plant should msnufacturr certain of the components used in the

tsactor assesbly and also produce ironmongery for the building industry.

An elecivic motor facotory is to be established at I‘ttakig with s
eapaeiy of 23,000 motors per annum renging from § h.p. to 74 h.p. a
Dulgarian fize are the advisors on this project and the building is now
samplete. Adjaoent to this factory, a foundry and forge are to bde located,
the capacity of the foundry to de 25-30,000 tons of ferrous and non-ferrous
eastings and the forge 8-10,0C0 tons of forgings. The lietal Constructicn
Ompany (Katsreilia) looated North of Damssous menufsctures & wide rtmgt
of stationary and mobile storege tanks.

The tentile industry, ere to establish at Damasous and Aleppo, & factory
for he maufesture of spase parts required by the textile machines.

e goverammat are sonsidering the sctabdlishrent of a small machine
el induetay to produce a renge of machines at the produstion levels shomn
2 the agpondix ‘D' phese one, It was proposed to proceed to. phase two, after
We fizet phase had Yeen successfully completed. Dus to the low level of

Gomnd vexy careful oomsideration should be given as to whether this would
% an cotnomical proposition at the present time although the association




with a suitable company of a foreign country may enable manufecture of
certain simple machines to comaence on an economic basis. There ie aleo

the possibility that the Craft Training Centre at Damascus might manufacture
the drilling machines in drder to provide the students with some vseful
production work to undertake. It has been sugrested that U.N.ILD.O. could
give advice on the methods of obteining the necessary equipment and technical
assistance, on the basis of a foreign company providing a zanufacturing
licence and with the possibility of also providing part of the finance,

If it is decided to go ahead with the machine tool building establishmert,
it is important that thie should be a self contained unit and should not be
include. 7ith any other machinery manufacturing prcgramme where the standaxds
may be of drastically different order.

Machine Tool Rebuilding, .

Nost of the machine tools in use are of consideradls antiquity and
being located in extremely small workshops, the only maintenance these
receive is routine lubrication. Repairs are carried out vhen the machine
aotually breaks down and these are of a minimel nature in order to get the
machine into operation again. The effectiveness of neny of the machine tools
used in the country could be greatly increased if those were rebuilt g0 that
the original alignments are regained and slides and bearings properly refitted
80 that faster metal removal rates can be achieved,

It is suggested that U.N.I.D.0. should €ive the technical advice om
the establishment of a centre and provide the supervising .szett amd
necessary equipment. The Syrian Government on their part would provide
the suitable buildings, manpowsr and other necessities,

. ° " : ‘ :
Tool grinding is usually carried out entirely by hand and there 13 1ittle
appreciation of the importance of geczetry. The most effective meams of

L




improving thir situation, although of a lony ter— nature, wij| be 10 eraurc
that this sub‘cct i given full stention both st the uraft Trearin - Contrep
and at the In-Plant Training Centre fir graduate ensineere, in order that
an swareness nf the {mnort-nce of onrvoct tool aervicin o o du bBe ooreast

both at the engineer level as well ae caong technicians and crafteren.

Bicstion abd Training

Tochnion) educetion is extremely limited Dut the dezand for tecmnicians
in view of the typs of samll soale industry operuting in the couwntry is
al -0 severely restrioted.

The need for improving the trining of eagineers has alre:4y been
appreciated and it is proposed to estedlish an in-plant taining oentre for
mumtunummwmmmcmm
mﬁmmmdnmwmd‘wmﬂg engineers alreqdy
working in the industyy in modern industrisl methods and practiices,

Oraft training centres have been estabdlished st Damnsous and Alepro nrd
mmuucmswam:mummummgaagz. s ft
tasis. However, ¢ws to severe shortage of training perscansi, the ocsatre
umummmnm:mmg. Moot of the trainees
already bave shop prastice but attend the contre % ingrove their standard,
qu:ﬁnmmﬁmmumﬁﬁﬁdﬁ;,ﬁ
oonsidered sstisfactony are given & fwrther six nemthe trainirg, ™hey ame
mly taugnt a siagle skili and approximtely O0K of their time 1o in the
weskehops and 20} o classrocms. Tere 15 & well equipped Snehine shop
Mnﬁmkﬁufcmu“tpﬂ:ﬁﬂﬁttsaaq
and foundsy.

in Industrisl Tosting and Ressareh Contre 1o Vteing eetadlished ia
Damasous with United Mations sssistance. The oxpert guidiag the setting W




of the ocentre is ..xr. Barfety from i'rance, who has inoluded the establist:ent

of standerds in the sork of the Centre.

aghine "ceol l2intenance,

In order that the importance of adequate and preferably preventative
maohine tool mintenance should become accepted in the larger engineering
fires it is recommended that this subject should aleo be included in the

ourriculus for the In-Plant Training Centre.
Assanianse Siandanda,

The recently estabdlished Industrial Testing & Ressareh Osmtre should
boseme the fosal posnt for the establiohment of acoeptance standamds for

aachine tools. These should be cotablished 42 line with intervwmtionsl
pmetior tut adapted vhewe appropriate 40 lceal reguiressats, .

With reference to the availaMlity of sanpover and the mn-howr eosts
8 Qyris, there 1o ne seoeesity and it 1s ROt secnomion) % uwe mumrieslly
ommtrelled machine tools at preseat. m.m&mmm
48 will o mecessany to use 1.C. machinee and sutematie machines ia all
end other iadwiries vill stunst and ommtain the weslese fa Byvis ond 44
wtll Werefere, o mecocsasy snd comumie %o we antematien.

Siniesl Asaiatense,

U.8.1.5.0. should aoniot e Qvian Sovemmmnt with e wttiagup of
 mehine tosl wiuiliing plant. T United Iatiens should provide oo
e Gyrise Sovermmat Joganding the possiMiiiyy of finding o suttedle
JArtaer for the cosnente mamufecture of mebdne toslks vithis fyvia. U.8.30.0.
ohould advice o the eotabitolment of suitable mehine tesl wintensnes

efusaiona) pregromnee and the treiniang centres.
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Appendix 'A !

Syriea.

| ‘Statistics 1968/9
' Numbers
Bmployed

Industey ~ in each.




Appendix ip -4 -
Syria.
,Wm - Produotion programme per annum. ‘ ‘ i
.El ] | . » The machinery industry is a sector that necc=sitntes technol opy
’m@é a technology as suah. requires experiencud anc qualified 17 t~ur force.
180  Bench drilling machines  Max. diameter 10-13 mm Soarcity of such labour causes delay in the realisation of irnvestmerts
120 Pillar drilling meohines Max. diameter 20-25 mm 6o well as limiting the varieties in production.

80  Hscksaw machines Hacksaw blade 630 mm Ratio of utilisation of capsoity in this sector is generslly low,
100 m;:’gl‘?m‘“ wgm ‘tfg 2‘;‘5’? = With the exception of & few large establishments, production plannirg %o
80 Norisontal milling Milling table 355 X 1250 mm inorease output in & technical sense, is not realised. This ie msinly

machine - B ' @ %o the fact that the production capacity has been dividea into seall
1!3 :zﬁ m Mw“dnnhr 230 N ; wnits. Jecause of the limited financial resources that are availabdle
60  andsaw for wood Diameter of bend 1600 ra ~ for these small wnits, project design and quality oomtrol etc., could
T T TR R N e o R Rot Do used 0 the grestest bemefit. Por this resscm, produciion and
“ . quality gemerally rewsine lov and well below the Tequized stendards.
Stroke length 400 or 630 na The ooet of rev materiale provided for the producers, either froa
Tabdle. vorking surface | | domsstic sources or through importation, is high. Kowever, the price
mx‘,m‘ . . | %k W lower in the case of produsere who import their own materisls.
Height of centres 190 m In Wiis seeter, approxinately 65 per cont of the demand is met
| Whrough taperts. Altheugh the Sncresse in domsetic production subetsvutes
Nenina) dirseter 200 wn : | | |
svinding length 400 or $00 mn ! ‘ 6 Jang seade of iaperts, o significsnt changs of faport satie ia oversll
Bentesl dtameter 200 o " emmmd to yot netiesadle.

Billiem T
Q'Q




There are four companies specializing in this field, thxee of which

‘manufacture lathes only. Production figures are as followss

Universal lathes proluced between 1965 and 1970 1,000

Upright and portable drills " " w 740
I8114ing machines b " " 110
Maners " . " 170

'As memufacturing capacity of oentre lathes ocoincided with demand,
fmportaticn of all sines of centrv lathes was prohidited in January 1970.
This decision wes taken in order to protect the domestic production.

A e present time only sutomatic lathes and semi-automatio copying
1athes myte imported under the investment quotas on condition that the
posmission i secured. §m,fmm'heemummum.
with ¥he oxeeption for the investment goods, customs protection is not
oppited. Osmezally duty is levied at & Pate of between 505 to 708 on
%o oest of Whe lathes imported. '

m&mmmmmwmsm
0 et Weir fasterise %0 full eapacity and b0 furiber impreve the
omiitiens $a Wair plant. The infermeticn obtained fron the esmwal bulletia

of %o Olatiotienl Znsidtute is given 1n the fble belews
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In sccordance with Turkey's expansion projects, machine toole production
targets for the next five years mey be estimated as follows:

Ycarsl Type of liachine Tools | Supply | venmead
*1910 lathes 380 500
19N . 750 900
1972 " 1100 11C0
1973 " 1200 1500
1974 " 1400 1400
1975 . 1500 | 1500
hs‘ro 1411ing Machines 60 200
19 » » 120 240
1972 | » " 180 280
1973 . » 240 320
!1975 » . 400 450

1 1970 ;uning Lachines T 350 ‘.mo“o#
m . . 650 2000

Ptadls of estimated demand are given in nmmux 7\

hﬂbmt&u.ﬂaﬁmdtﬁn&an“ﬂ..twesmwg
o mmmmumiwwmtmr.mama-m
tiae. mmuah.mammummerummmnmm
ese oquipped with wniversal machine types, they can be directed to the
profuction of other machine tools at short notice.
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According to estimates, Turkey's annual need of machine tcols (lathes
' -only) will be around 1,500 ard provided that they can be operated to T0.
oapacity, existing installat.ons oan meet this denand. Considering the
rete of industrial develapnent and market demand, n»xoess capacity can be
used to manufacture special lathes ana other machine tools, With a few
exoeptional oases such as technical rchoole and the maintensnce unite in
some state industries, all the machine tools are purchased and used Wy
the production industry. 8ince the domentic productiom is still low,
the import statistios may be the only source to determine the éﬂﬂ; but
the availability of foreign currency and the period that elapses between
the time of order and delivery, varies from tine to time dut generally
‘48 ajproximately two years, However, it is estimated iat the desand for
1980 say reach to one million Turkish Lire, The fimures indicating the
demand for lathes, milling sschines, drills and pleners wntil ths year
of 1975 reflects cnly & persomal view,

In addition to the machine tools which are currently bteing produced,
4t is anticipated that during the next five yeare, the following Wpes will
%o introduced: Revolving turret lathes, redial drilling sschines, mul ti-apindle
4rilling mehines, ies and bod ye nilling mashines, peeesse and Pattorm
oopying mehines. The longer tera future, mchines sze likely to W introtwoed
oush 00, surface grinding machizes, sutcastis machines, opssisl-puspose

™ rindple vessons can Yo defined a0 follows, deficiency of Soehnienl
dooumntation, fauiling to apply the techniques of predustion and imapection
and failure to snbe woe of ancillary industries. The shortage of qualified
workere leads 40 single-ehift wosking and ladour Vwmover resulte in lese of
woskers, just when they lave aoquired the messseary skille. MMffioulties are
oxperionced in purehsaing suitable rev mteriale and semi-finished materiale




~ at e right \se, ospecially shen ithese materiale ‘ave b0 be tmporisd Tre
availability of Jige and fiztwres Lo meetl Productif PrugTammes casctos Suri e
inoonveniencs and Mmre 18 & shortage of indigencus [reduction af t coe itenm,
Production planning and production control iay an HoreaR .o frerptont
roll 88 the sosle of operntion incresses Lul the musoer of enginee:s
experiensed in operating scphisticaled aysters in this acem sfe extroeely
1imdted. Merticular Aifficulties are experienced with sigineers ko nving
Yeoomn soquainted vith the requiresent, sove an te other Weiter pwid jobe,
Thus, saufecturing procsedures, ote., oamnct be Laproved and the podifiee e
shich were 1o bo oempleted ia the short tam, casadt & oarried outl.
Jadnatzial _RTa)oannile
m.hﬁ:&nlwduw-uﬁmmﬁﬁm
1ihe Coig and adaptien, avallabilily of mw B rials st seui-nmnloe tures
gosle, preluwstien Wy and ssens, state of labour, wangeamnt and intuetrisl
ongaaisatien play an Laportat pars . Private engimsering firee, enpadle of
handling e Gecigns and sdaption of the mehisery and Us Wehine tsals leve
tosa cotobiteind i Dunhey aly seeratly. Weesessasy ftepe ave Men e
fou We prosotien and enocum@mnt of sush firme. Do to Weo lied e
svailediliy of pesesumel, design offiees in e stale crgaimtices ofv
found % o wmestisfaotony. In e clesnse of iadestrial cagimsering and
sasufficlent tosimical Imenchen, com cmpll seale priwte cotnblishusate
sasiine %0 maufeture machinesy Wy cwpying and o & moult Wy preduse
antentale oush 00 castings, 1ven and otesl, eoyper, Slumisiw and wmd «findshed
pretusts ate pussitenlly webtaimabdle. o apder to meet U Goomad for 0o
ent otosl, ofter lnsodih and Brefii, cotablichment of We Wird v and
otoel plent 1o Tohanderws 10 pregreseing. Attearts law Ieeh dade 16 1AGFSANe

the prefustion of queliy *weel o

fastariss,




" quality and low priced products in gensrel, wiversal types of mchines are
whitlised. With She eneeption of scme epecial production methode, there exisis
satiefuciory knon-how Dut necessnry orgmnimsiion for smss-production hes not
boon oot up. Jenerally, considersiion ie not given o specialimstiion, instend
the maufecthuwrese prefer e complete wnit \ype of productiom. Oomeequently,
this leads to wasesncmis witlismtion of apecial and sutommstic wachinesy.
Purthornsre, 0ot enpleying ¢ ufficient susder of engimsere, profuction
apthots ennnot W Jmproved, pretotyye is not realised and therefore, the
mﬂtﬁtmmﬂ”tm%t&;mfhm

out. Outoiée Whe otnte enterprises and selw large private organisstions,
emity semirel 16 18hes net done 8t all, of carried out 10 & limited extent,

Mthougs Muoe 19 20 shortage of labewr gmemlly, qualified lsbowr is
Jimi e, wwmmfmmmggmmn.
MWﬁﬁMQ“ﬁ‘lemM&ﬁb.
kwmwwﬂiupduﬁnﬂmuﬁmwefm&wu.

towitution of vouh and fellow-ups are otill in wdeveloped stages. It io
mmmmaamwﬁgmawm
Sosls. 3If houowes, 0o-endinatien aneng cogaaimiicne oF oven betwees the
ﬁﬁeﬁmmamwuwmmﬂ
usloon menganent wotheds ase isplemsnted, 10 #ill b possible o wiilise the
Reses apely.

W % e gesssat Ve ¢ regiemsl wade agrosasnt Sotwesn Twing, lres
ané Tokitoten have ande 90 offect en Whe mehine ool wade, altheungh joint
mehine ‘ool prejects have Wen prepaved it 1 net yet eperetive. Exports
hmmmmmmmmmmn&:mm
onpere,




Primary education is for & period of five years, s> that the majority
of bays oomplete thuir education by the time they are eleven or twelve when
they oommenoce work which is usually for about 60 hours per week. Many of
these bdoy. go into the private sector industry as apprentices but the
standard of oraft treining in these industries is reputedly extremely low.
Suck treining however, is a considerable advance on the alternatives which
oxiet for bays remaining in the rural areas where their tasks may be no more
smacting then tending the sheep in the mountains,

4 select few continue to secondary education which covers a further
five year pericd. The majority of these are anxious to go on to University
et there are insuffioient places for all those wishing to do so, resulting
in & long waiting list for vacancies. The Government consider that there
18 & ssriocus shortage both of graduates and even more 80, of technioians in
industizy and have prepared & nev secondary education plan in order to remedy
e lazge gop in middle.education. The provision of secondary education in
teshmieal sohocls will be organised under the new plan and these boys will
' enposted to go direct into industry om completion of their schooling, in
ewfor to meet the requiremsnts for more technicisrns in industry. The weéking
houss ia which boys are permitted to work ure also to be mestricted in the
futuse. Sems eencern has been folt about the introduotion of virgin
gvadwmtegdirest into industry from the Universities. A pilot scheme is being i
coganised ot N.K.B. factories under Government auspices with the ;aaium« i

of $.0.1.D.0, sheredy the gredvate will obtain sxperience in a wide range cr_
pretwetion diseiplines vithia the various factories. M.K.E. are in & unique
pesitien %o provide this facility in view of their parameters of menufscture

senging frea stee] making through batch and anes-production technologies. The g
sumber of gredunte engineers in the machine tool industry is extremely small ¥

and repatedly in the private sector there are only a total of five. These
sumbere would ¢.eaTly have to be raised if the industry is to oontinue
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expanding even if it does not undertake design on its omm account but
.oontimul to buy designe from abroad. It is imperative that the best modemn
technology be used in the production methods of manufacture and this is only
lii:cly to be introduced where the respci:sidility reets on a gradua te sngineer.
It would be extemely benefioial if some of the young graduate engineers,

vho have already entered the machine tool industry and gained some experience
of the industry's actusl requirements, could be given the opportunity of a
fellowship to visit membars of the machinme $ool industry in the developed

countries,
It is noted that the Government and the state owned industry are of the
,,wmmntmmnumtmn.ummhmfumam
. %0018 to the design of ‘s foreign manufacturer wnder a licsnce agreement. This
i+ agreemnt certainly offers oomsidersble advantages during the initial
establishment of a machine tool industry, however, thers seems 1little resson
why some machine tool design, particularly for simple mochines, 1ike the tool
_ond cutter grinder or the mirface grinder, should not be undertaken losally.
T 1a wderstood thet the Govermmsat ase estadlishing & resenred copruisation
mammrmmmrnmrmuma.mmm
¥osn, toguther with the necessary test and proving fasilities. Altematiwly,
e private indwstsy machine tool coupanies might coneidsx setiing up &
* osmmmal design office which would look S0 the Geverwmat sescarch departaset
| %0 wdertike specific xeseared projecte on their behalf er ether Sest progranses
whioch may b requizred. ) 7
The establishment of the design office and research work ie another field
' 'where U.N.1.D.0. say be sdle to give valuable technical assistance.
hs&%.m&mnﬂmwthtutihmw
dn%ukﬁ%%nﬂuﬁm&h“fe&mﬁu%“"
be located st the individual factory or central office. Aleo which maohines

*
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. should be designed first and the reasons for this recommendation, together
wvith the views of the experts or the types of macnines whioh will de built
in future to meet the repidly changing needs of the hignly industrialined

countries.

Maxkat Resaarshs

T™he main effort of schine %00l mamufacture ia Tuzhey Mae been
directed towards building engine lathes. This poliqy ad e sdwnteg that
the current needs of the engineering intustry for these Wpes of maohine
oould be fully met from local production and at tas same 1m0 he machine tool
moufacturing companies vere able 40 gais experience in mssufacWwring
mohines whioh were relsiively woomplicated dut requized & number of impovtant
mohine tool mamufacturing techniques 0 be developed. These teshmiquee
inoluded tue mmohining of the Learing ways and the metheds of echieving
mohinsalignmente, the fittiag of precision tearings inte the bdearing houwsings
s0 that the Weriags are not distorted, therely reducing acourncy and esusing
pomtuwre failure. The mmfactwwe of long presisien screws and the
profuction of gonxe and sstsnbly of gear demee.

Ao Whe cnginsering intustuy of W comtay dovweleps 1t will Mo neccoseny
to inorense the sange of sachines which ase maufastumed, partioularly as it
ie the Govesmmnte intention % crient small scsle industsy temavde &
produstion gyeten to somplemsat and oupply lazge seale iadustay and o ensdis
14 %0 Yemefit foen lange osnle industirial aasinete Wroungh sub-esntracis.
Produetion mtheds and technsloegios iaplonsated in e lange sesle industey
should thewefere, Mo slosely fellewsd \y the smller evganimatiene. If
so-oporatien 15 30alised Wtwees the emll and lange senle indwstries
maufecturing in e emall ssale indwstrios wil]l mtuirlly inesvese along
vith the pregress of the lasge senle indwetries.

If the mational Jocources ase not 0 Mo weted thweugh the mawfactwe
of machines vhich are walibely to be soquized ot the precent level ia yease




shead, & painstaking and thovough revies of the anticipated futwre
requiressnts of e engineering industey should be wdertahen a8 & Mtey
of wrgnay. The Tevies should, ia particuler, censidexr tm following
mehines: -

o0l and eutter grinding mnehine.

xteraal eylindricel grinding mehine.

vdiwe sised bnee e willing mehine. .
(%0 eonplomsnt the smsller simes alrendy mnamfectuwed)

d Ype nilling saehime.

Swvet Jothes - § sime,
(e susller snchine chould proleily %o of he Ms Yy Sweet).

Rasricslly eontrolled drilling mebine (2) Ants).
i1l chaspening sachins .
e prot.ons sosseiated with the Wteeduetion of e sweetenlly
cummmnswnte with e offert tavelved. D to e seletively omil seade
ashet sossaseh coganiantiens. It ic conmntial Gt Yo swwy 0 Wiewd

W & Wit Sith & cmplots Wisovtentieg of the capstdiseies of Mo Enehine
sl and the asecsinted eposutiens %o W covered Wy e swwy. In additien,
o Ineriedge of e Govelepmats Whieh am tubing place Weengheut W
tatustrialtond verid 1o te Wmehiatng fiodd ave alee extvemly Supertant &
W0 Greiotans Whieh ase 0o to ahen fren e curvey sepert vill emmit e
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- SeRgMy 'e & maufacturing programe shich eninct oarily Yo changed or
overesd and may of Won sover a progranee for a pericd of R yeare or even
o0 .

In view of the faet tratl the Btate industries and the private indusrtiry sre
together sugplying mehines o W weed threughout Tuskieh industey, 1t ie most
Gesisuble that seme llaioen coumi ttee should b forasd with representitives r7e
oveny el manfeetuwring coapany shere fyee inteorclangs of ideas sad \ake place
ngaviiag the futun sguiremsats of Uw entire Twkish maaufacturing induetsy .
Thie kind of liniom oxiste i She trade assccintions of the dewlaped
comntries. 1t 1o suggeeted that U R.1.D.0. should Supply an expert o eosied
vith U eowmbiishment of & msket ressanch operstian of Wis kind.

ot 2
tonle, 990, Wis homawar, appenre o be Yo enseption a8 e rejpewt Wy U

ZobeO. Tool and Dio Bupert €iocicuse thet ia W facteries Wat b visited,
tosl easvietng Sae vistmlly sen-enistent. e Sapertance of e subjeet both
o egets e $neseesed menieturing tiee When Woengh the e of iaservestly

Sont o Wunt euteue ond 18 Teapeet of W gIeatly 1ReTessed teel coete

oot agpeee %0 Yo Nully agyeestiated. hert tese semdial setien esuld bv wben
Goagd -aih Bataing sshames of e Ym wisrishen Wy the 1.3.0.

4 Jong euw and poumanent sclutien hewewer, ie Toquired a0 the magni tule
ouhjost thapefene, cheuld bo imsluied ia the euwrriculun of the technienl
osliegee 10 olar WMot he nov genetetien of techniedans sheuld W MYy
conveemat with the ewbjeets.

B0 SWate atustries Jepert oh asute thertnge of dscigh ani manufucturing

& :
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Capaeity for both fixtures and diee. This eonflicta with the report of
he private indwiry sector shere there arv repatedly & mmder of eovpanies
ongaged in this field. The fareer report io prodtadly scre correct as 1% ®ae
oanfimned W the 1.L.0, expert Wt there prodadly are a nusber of small
conganiee cpemmiiag in th's field Wi oaly achieving sutput of los nuelity.
%d*maﬁmﬁp&mﬂ&m:uwmﬁ
uﬁﬁicﬁi%dwwggm“mmmm
ovailadility of proved jig and fiztuse designe, Wis would appear o
tndteate 8ot enly & shortage of desigh eopaeity but lack of qualiy of
loml Gasign. humluﬁuwnruimtﬁmw
mq.stamutmmwmmqudu
mmamumuuﬁmwwuwm
“W%h"ﬁa-hmmm It 10
Weltewed Wt Hhese 10 emmsidesshie tlent sveilable mmng e yomger
mmmwﬁwmmmm.mw
a foe yoase in Seransy. A the Jig, fstee ahd €10 man(: uFing eempanies
nmsbmmwuwﬁmmx
mmﬁ*MDmC*Mﬂt
ﬂm*ﬂ&“&%“”“u
asolied fop Bn offieient pretusties of thie typs of equignent, tegether =i®h
cwudwmmmmmmmmc‘

w,munumﬂc;uuhwmwum. e
ot of foreign enchange and of mationsl Fesourees not %0 say the fwnde of

» comn e -

o s pm
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the individwal ccmpany will be comsiderable if thie technelo 4o nnt
Seveioped Y0 Meep paoe with the industrial expansion, It oie mot sufticoent

to allounte the respomeidility for the mminlenance te & Rhop supervic v
together with a fer mechrnice. Awre this is done, the rerdte 2 ¢! best
haphasard and may prove totally tneffective, Carefully plrnsed routi @
miatsanes Yased on properly mmiatained records in essentisl, 1o ile
Wm&ﬂm\d‘ﬁﬂn \han ehuring et routine
iviwicstion and o1l changes ¢ ROTER]l adjus\iente are carried outl at the
spocified tatervals of time. A0 SXjpeTiORGe gFOeS, it ®ill e desimble to
inelule sisple teste to enowre Umi the aliguents and sccuresy of tie
spohing 62¢ Snintained and where uscessazy W underwake the necessary
conunotions and adjustmeate. Ia its mose sophistionted fore detailed
W¢dewunu:ﬁtﬁﬁa RSORNATY,
conponsnts seplaced. It say even Be found desirsdle that after sjecified
poniels of noure or yoars of serviee, certain conponente should e roplaced
roganéless of their eondition :o the frilure of certain vit: | eor onents my
uhﬁMMKﬁmwghmmgugn
shele, sosulting ia expenaive and time oomBing mAjor Tepnire. After o
ﬂdﬂnmuuuﬁwm-ﬁﬁﬁuam
ssehine may tave dstericsated to the point whew it 18 no longer regarded ae
totng alegmte fer omtinwd predustion. In may inetances there Mve been
a0 funiamentel design changne %o the ype of machine which would eause
m&&%*m«*&“ﬂflhﬂlmm‘\
ctantents soudd be fully Justified and it veuld then o capable of the sane
pstestive cagaeity 85 & Bov mnchine of the same elase. The cest of Feluilding
1o wsmlly 1oes What Malf the 008t of & nev machine and the mjerity of the 5‘
mmmh&mmwmmg then may be
m I8 40 an especially worthehile operetion wheve labour costs are low
uammummtnmmwmnmn

-&nuuugwmsmuvmmmmmeemugw
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effect of the maln cmetinge. It is Lowever, inpofiant tiat this wype of
el coould be wrdertaker ty & firs srecialining in L= subiecl and ham o
camplete understaniing of =achine teo! sanwfa-ture js mesessary if ihe
rebullding is o e euscezaf. ), Compininds ere ofbeon ~ade atoul ~wbgllt
wekinee wing wmalisfartory but ‘iese onr wsunlly W Lrneed 'o 8 mospany
Wdertaking the serk »ith 13t8le canmept .7 Whe renl isen I8 #hish Shep
S enghand. Meee conganics Mis the ss e mal apresrence of M o shing

W, Thare to net aopear = 0 g sonpanies i» Narbey
spm-ialining 8 Whis To. 04, sv B ) ke saimBi.ctamnt of e o e Tipwe
of this mature 18 sEet perWat, shmmlily it ie decisnlile Wt Wase
csipanies sheuld b0 Juusiod sloue o Un induwrtny Wik oy o NPVing
ometdornts 0 whieh may Ml ol levmnitor lesstione Geatsabic. aaagIeent,

e cotabiishaent of this enstnage ot Joteniul eoudd plag o0 Aepertant
part ia e Sovelopnont of the anehine %ol Satuetsy and sise of W jig,
fiztuse and ¢ie industey of Pusbey. In Ve sadwetrialiosd astiens, Whees
mmaaa¢mm-nﬁmmbmm
maufacture of meighbouring coupaniss. It is often wesenenis for & eonpay
o miataia e speeial mehinesy needed to wisrtahe ovesy hind of ageatian
Wt e the other head, We partes sy 2ot Vo cagstie of Velng poofused %

e qulity standavds requized wnless the sposialiot equipnent 30 widlidaed.
The enchangs cculd therefore play & aest lapertent part in cotbabitshing
otatect deteeen companies requiring lisited protustive enpaeity of ¢ highly
spocialined nature.

The Peoples Jank (Halk Bankasi) oould play an inportani part in the
sucosssful estadlishment of the exchange as the majority of their eliente

kY




are smnll businesser who sculd stapd o uin most fron the tuce s ful

o1 rvmtion of the Byecrenge, “he orchome o dd st ee les oA weef Ll tartoan
he sstadlishment ~f a rebui ling esvv v a8 & o7 Pl cotrory Lobe o ian
thie Ype of sore ir ke early dage o0 esd Lo piieh oot oot wi b
BBy Suitable sub-comtractors fo sl b the weooous Bt T
W iaprastisal to oblcin from the origiral meaulactursrs = the caeb . pe
San ¢ YUw iseviable delage assoviasted rith jarartation, ke  Erhahge
oould sise plar & fupiber sart ehied w, et newe been ofiginally eavieased

M 4% smetitation, msmly W IAToPRing cagmiies stare & rebul lding

SEPeige s ave ilskis

e of W My steteion te intrulusing mserially eenirelled
Mﬂf&&m%awmgﬂﬁﬁm%
e staple mebises bmever, samnlily @s W stisfestarily pregresed
| mehins Yeals. I3 sedes s GvereeEe Viese shWneles, IV ik

i of perfepming Y™

an W prgared. iiﬁ%ﬁi%éﬁ;ﬁtﬁﬂ%ﬁﬁ*
504,

nmmmmuﬁmﬁwnmmnu
mmmwmmn:mmmun
Baagey ond Eiliet of Ingland.
wm*mwﬁﬁimwdia
mﬁh%Mﬁﬁfqﬁﬁt@:ﬁﬁmémm
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and the benefite from then, 1% ie ¢ fact that ticre are Amwetic firve
whioh develop and grow greadumily in the contes of Vies wilth their ov Mmans
and technioal ability and it is & reality that Vheir ;reduetion is w good

an the machine tocle manufee tured wies licones agfoeipnie, e of bHe

soet ingortant of t\heee is Ahmet Jur Jaehine Tosls Maeiapy { he sanusl
sapacity i 100 1athes) and the other is Thst Wabise lmalft Jui. (Pe
Parkish lachine msafneturing Cumpesy).
Balioloial Ansistenes
As Was Wwen sugpeted sisvelen wriier 18 Whis veperd, V.0.1.0.0.
oounlé aseist in W codlisdment of & WINY MIesred PRI ian. FuSd B0,
onudd ales sasiot ia Un miting w of an crtabiisast %o vk sigh
soeseseh vosh ia We milias Sesl bW i wler W Nlaee Gagaleee @B
aenfstws. Tie 2% o 450 wiing ety Weaeuntly asede @
Povntitive eaintemnes pregraaine hould W cotalitelnd i B langee
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Pun o lask of stwiliss m Ve svnilebility of mmehine Voole in Yesss
Arad Ropublic Hhie separt serely pteswnts & gervral Ldes of mebine ry used
# the mmin v iries and ssehanienl arkshops that exist in tie ecur Y2y,

e mjor induptries Whieh wiilise Mehinee are & Witile factory now
s peration hioh me Wil Wy e Posple’s Repudlie OF Ohine. Wis is
losnted s Ban'a. & Mosi! aed seet fMctony, loonteod 1a Tais whieh is
primiely smed anld Semnt Wlaces faetories, #831) wier sanetruetion
Bed Tedeidah,  Thers e cn Mlamieias faetony, alve privetely e ved shigh
1 8 Teis sl Newe nfrecieet fastaries, menfreturing Npsi-Sula,
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The !llationsl Currency Board hee slurted etatisticul ¢ tludies on th.
import of ell wechinery snd tools,

Rebirth of Yeien to fece the techiiolosienl advinesient of tie 20th
Century took plrce in tie year 1862, 1t 16 since then thet the lugort of

mochine s grestly inorereed s nd peonle developed intopeet 4n vrmileronle

workehops nd other mechrnicnl works, ity of e people uodng the tvailoble
Sachines in the country at the prescnt tiwe are #elf-trained, Consequently,
6w % lack of qualified versonnel and technical advice, the 1ife-npan of miny
of \tese muchines is very short.

Yemn 1o an importing country ard it woulsd toxe » feirly loms t1 o
before 18 gould Wosw aelf dependent for the production of even the
smsllest machine 100l, e reason behind this fuct s that Yemen lucke
ay Nhetese:

(2) The capitel 10 W suvested 1o stort such industries,

(b} Yomem commot sugply SROugh quniifien and treined ensiasers. Neore

ORIR, We comiry is 2%11] &pendent on foreign aid.

of W comtzy 10 of & treditions) e with 1w production that does
804 moet U mtional esmewmption lewel, it sould be wnvise 10 shift
seters.
ohntnds is cdearly indiested. & vwvey should W wisrwabon % cmeider
l“whmﬁhmﬁﬂﬁﬁm-rﬁmﬁ
ﬁﬁ‘ﬂmﬂmdmﬁ;h& it is sdequately mintained,
hh!&ammmnumﬁm tovelome:t pregreamm, & supvey
shenld e B 18 sleae co-opursiion stk Hhat ded; Ve Frevent any
Gplientian.
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