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BASIC PROBLEMS IN THE EFFICIENT SELECTION OF
METALWORKING MACHINES FOR DEVELOPING COUNTRIES

V. S. Belov, Research Director, Experimental and Research Institute of Metal-cutting Machines, Moscow,
Union of Soviet Socialist Republics

INTRODUCTION

During recent years, the developing countries, which
have chosen an independent path of development, have
been expanding their industrial production and estab-
tishing large, modern plants and factories, both through
their own efforts and with assistance from abroad.

The developing countries of Africa. Asia and Latin
America currently cover most of their needs for metal-
working machines by imports from other countries, with
only a small number of machines being manufactured in
certain of these countries, ¢.g.. Argentina, Brazil and
India. The developing countries should solve the urgent
problem of organizing national metalworking machine
industries in at least some countries. as well as the
problem of efliciently selecting machines lor importa-
iion. It is very important, if one considers that the
machine-tool industry is the key branch of the machine-
building industry, i.c., its base in manufacturing modern
machines, equipment. tools und many other products
for industry, transport and agriculture.

Statistical data on production, imports and exports ol
metalworking machines have been used to define the
problems of the rational selection of types of metal-
working machines according to the levels of develop-
ment achie' d und the needs of developing countries in
Asia, Africa and Liatin America during recent years.

I. Economic SITUATION AND RFQUIREMENTS OF METAL-
WORKING MACHINES IN SELFCTED DEVELOPING COUNTRIFS

Analysis of the economic sitvation of selected African,
Asian and Latin American countries shows that these
countries have large potentialities for the creation and
development of national metalworking, machine-build-
ing and machine-tool industries.

A. African countries

The population of Africa is 250 million, of which 230
million constitute the population of independent coun-
tries. The density of population ranges from two to ten
people per square kilometre.

The process of creating economic independence 15
going on in Africa in very complicated conditions. The
unfavourable conditions in the world markets have
exerted an influence upon the industrial development of
African countries, where the pace remains slow. With the
existing pace of growth of industrial production, it is
impossible to get free within a short period of time from
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cconomic backwardness and to hquidate the gap m the
levels of development. us compared with the conntries
with high mdustrial development.

The low level of industrial production is expressed in the
national incomes of African countries where only 14 per
cent s used for industry. inclu-ting 4 per cent for mimimg
industry and 10 per cent for processing industries

The share of industry in national income ranges troi
24 per cent in Morocco and 19 per centin the Deniocratie
Republic of the Congo 10 3 per cent in Nigerun

During the last two years, no essential Hprovenents
have occurred in the mining industry. The yickd ot almost
all minerals (except oil) has remained @it the same level,
As for the ail yield in Africa for 1962 1963, 1he annial
gain amounted to about 60 per cent, most of which 18
owing to the development of oil industry.

The construction of steel plants has been undertaken
in Algeria, Morocco and Nigeria.  The developing
economy of Africa annwtlly increases the denand tor
ferrous metals and for products made from thens

Wide perspectives are open for the development of the
chemical idustry. in particular, in the fickd of ferntzer
production. Many brinches have successtully developed
their own manufuctore: agriculture, however, still nam-
tains the colomal structure.

The development of the 1ron and steel mdustiy torms
the basis for the metalworking industries, which today
meet only 5 per cent of the demand for metal products 1
Africa, N

Among the African countries, it 1s expedient 1o sudy SN

the development of the wmetalworking mdustries 1
Algeria, Cameroon, the Congo (Brazzaville), the Congao
(Democratic Republic of ), Ghana, Guinea, ihe hon
Coast, Mali, Moroceo, the Sadan, the United  Arat
Republic und the United Republic of Tanzanu.

Algeria. The processing industry has had  hitle
development in Algena.  In the metallurgical and
machine-building industries some smutll enterprises are
operating. ¢.g.. a tube mull, it car-binlding phan, two
motor-car factories, an agricultural maclhmery Jactory
and a tractor plant.

Analysis of the data on imports for e past thiree
years shows that Algerian requirements metalworking
machine tools will be no less than 2,500 pieces for the
period 1966-1970. It seems expedicnt/1o provide tor thie
designing and construction of a mgthine-tool plant o
salisty the demands of the metalwotking industries

Cameroon. Processing  branches of industry  have
been created in Cameroon. Among them are a faclory

/
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for manufacturing  aluminium sheets and  billets.
plant for manufacturing sheet aluminium rolled from
tillets, a factory manufacturing plastic packages tor
agricultural products, a factory for manulacturing plastic,
rubber and leather shoes. a perfume factory, meatand fish
canneries and a knitted-goads factory. These branches of
industry require the establishment of repar shops for
manulacturing spare parts, which, in turn, will require
the importation of maclumes.

Democratic Republic of  the Congo. Metalworking
industries are only shghtly developed. According 1o
Customs data for 1963, imports of metalworkimg machine
tools amounted to 336 picces with a value of £779.000.
Because of the planned development of metalworking
mdustries 10 the Democratic Republic of the Congo.
metalworking machine wols will have to be imported.

Ghana. Different branches of industry have been
created i Ghana a nal-making factory: a tyre factory,

a glass-works and a factory for the manufacture of

polyethylene, production of steel and rolled steel, a
house-building plant. a rolled-aluminium plant etc. The
mechanization of agriculture and the extension of the
country’s industriahzation make necessary the replenish-
ment of metalworking machine stock.

It is expedient to provide for the development of the
repair factory under design for manufacturing metal-
working machine tools and 1o provide also for the
importation of machines.

Guinea.  The processing industry is only beginning its
development in Guinca. The development of industrial
production and the culivation of farm crops in Guinea
is factng a problem concerning the necessity of expanding
the use of machine tools. In the past, Guinea has satistied
its needs for metalworking machine tools by imports. the
purchases being small.

For the period 1966 1970, the Guinean demand for
metalworking machine tools should increase shightly.

The Ivorr Coast.  There are metalworking mdus-
tries producing, ¢.g.. hicycles and radio receivers. This
fact makes it necessary to keep metal-cutting equip-
ment at the proper level and to select machine tols for
stock.

On the bisis of analysis of imports. the existing indus-
trial enterprises of the Ivory Coast will require varnous
metalworking machine tools in the period 1966 1970.

Mali.  The construction of oil-mills, skiughter-houses.
flour-mills. cotton-cleaning plants, a tobacce factory, o
textile factory ete. i planned. Enterprises of the pro-
cessing industry will be  constructed. mainly through
foreign assistance. AU the curent ume in Mah. the
restoration and expansion of the country’s vehicle fleet
» beng undertiaken.

According to the Customs data for 1963, Mah 1m-
ported machine tools,

Meisures Gthen by Mali with regard 10 agnicultural
technigues. as well as i the expansion of the power and

transport base. will require ncreasing purchases of

metadworkmg machmes,

Morocco. The  large-scale  development of  the
Moroccan economy and industry needs its complex unity.
The absence of natonal machine tool and metalworking
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mdustries impedes the  development of the existing
branches of industry and agriculture.

According to the Customs statistics for 1963, Moroceo
nnported 696 metalworking machines having a value of
SYR0.000. In the future. Morocco should continue to
mport machimes.

I seems expedient to arrange the manutacture of turn-
ing. dnlling. planmng and milling machines i Moroceo.

Sudan.  The industry is developed very shghtly. In
the future. however. all types of manufacturing will be
increased. In particular, the Sudan has great possibilities
for the development of a nining industry.

Despite the low development of metalworking indus-
tries. the Sudan imports metalworking machines, which
are required for domestic industry and repair establish-
ments.

According to the Customs data for 1963, the Sudan
imported 325 machines having a value ol $443,000.

For the period 1966 1970, the Sudan will need 10
continue importing machines.

United Arab Republic. Much work is being done
towards the development ol national branches of the
machine-building and metaiworking industries.

In recent years, imports of machines have amounted
to more than 700 pieces per annum.

Due to the considerable growth of the economy as a
whole. as well as the growth of the machine-building and
metalworking industries in the country, the demand for
metalworking machines will be increased. For the period
1966 1970, it will be necessary for the United Arab
Republic to import metalworking machines.

In order to develop the machine-building and metal-
cutting industries in the United Arab Republic, it is
pecessary to create industries for manufacturing turning
drilling and milling n.achines. shapers, etc.

United Republic of Tanzania. The development of
metalworking industries is low. The industrial share of
Tanganyika in the national product is small. about
10 per cent. In accordance with an agreement in Nairobi,
Tanganyika has received orders for the further production
and deliveries to Kenya and Uganda of some types of
equipment (lorry assembling, radio-receiver assembling,
manufacture of tyres and inner wubes for motor-cars). The
cconomy of Zanzibar is only slightly developed. The
working industry ol Zanzibar is represented by small oil-
mills, rice-cleaning mills ete. According to the statistics,
the United Republic of Tanzania imports a small quantity
of machine twols.

Assuming that measures planned by the country for
wdustrialization will be realized and taking into account
the level of industrial development already achieved in
Tanganyika, it will be necessary to import machines
during the period 1966 1970

General conelusions and proposals for African countries

The basis of modern industry cannot be successfully
developed in Africa without the creation of national
nuchine-building industries.

The development of the iron and steel industry has
provided the basis for metalworking industries, which
might satisfy the demands of Africa for metal products.
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Despite the delay i the development of machine tool
and metalworkmg mdustries o African countries, Jdur-
my the period 1966 1970, imports of metialworking
machimes sl be required.

Furthermore. Tor the desctoping cconomy of (he
Arcan comneries, it will be necessary 1o bl Factories
for manutactarmg tarning. dellimg, miliimg, shaping,
portable aad bormg machines in Algeri. Moroceo and
the United Arih Republic,

For those Africn counmies mowhich the ereamon of
national branches o machine-tool and  metalworking
mdustrics is considered necessary, the desclopment of
casting. forging. die stamping. tistening and completing
products. as well as of tool manufacturing, should be
provided for,

Special attention should be drawn to the organization
of taming of national staffs in machine manutucturing
and ..¢ phimning of production processes.

B. Axian countries

Asiahas both the greatest land area and the Largest
populution 1500 million - i the world. The density of
populiation varies from four to 155 persons per square
kilometre. 1t is of interest to review the development of
cconomics in the metalworking industries of several
Asian countries: Afghanistun, Burma, Cambodia. India.
Indonesia. Iran, lIraq, Israel. Lebanon, Pakistan. the
Philippines and Yemen.

Afghanistan.  There are no special  metalworking
industries in - Afghanistan. However, the developing
cconomy in this country, including agriculture. will re-
quire the setting-up of repair and maintenance workshops
to keep the existing branches ol industry in a proper
state.

I one assumes that the requirements for repair
facilities und domestic industries will remain at the 1963
level. by the end of 1970 Afghanistan will be in need of
various metalworking machines. As this country is not
prepared for the organization of machine tool manu-
lacturing. the demand for them should be covered by
imports,

Burma. The growth of capital investments for the
development of industrial and agriculwral production is
being projected in Burma. This will require the mainten-
ance of the major means of production in a highly
efficient condition und the replenishment or replacement
of equipment necessary for repair shops. The develop-
ment of the oil and ore industries will be accompanied
by the introduction of various machines and equipment.
which will naturally necessitate the systematic supply of
these ficlds of industry with metalworking machines for
manufacturing spare parts or replacements of used units
or parts,

Statistics show that the purchases of machines by this
country have not tended towards an increase. During the
last three years, imports of machine tools totalled 261
picces.

As for the next five years, the country will not be able
to create its own buse for manufacturing metalworking
machines: requirements of these machines will be covered
by imports. For the period 1966-1970, Burmese industry

Q

will requoire maimh

nniversat tvpe.
Camboda. Vguipment CABLIIE CRICrpIIses

Cambodu shoald be mamtamed at the proper levet

Reparr shops should be et np.ond operating shops and

metalworkme  machines of e

mdivadnal faclhmes should be supphed with nuchime
tools bl therefore. be necessany for Cambodig (o
mport metal-amtimg machine tools dunme the penod
1966 1970,

India. The wide development of mdusties, pra
tealarly of machime-burtding nd metalworkng ndns
res. s bemg plinned mofndiu Ehis regqmres sstemee
replenishment of the stoek ol metabworkimg nuachimes
Indian phinnmg orgamzatons estimate the need
machine tovls to amonnt to 230 milhon ripees, or abom
SO000 machmes, per annum. | stimates of the deniamds
for the past five vears, however, have not covered afl the
reguirements of the Indean cconomy

Thus. at s clear that i will be necessary 1o desetop
seriously an Indian machine-tool mdustry. as well as 1o
maintain i large percentage of imports of snch equipment

Indonesia. - Provision has been made for the develop-
ment of the iron and steel mdnstry, the orgamizition
of machine-building  production. the mannlactnre of
machiaes for agriculture. heght industey and the Tabrca-
tion of spare parts.

There is no national base for the mannfacture of metal-
working machine tools. The need for machine tools 1n
Indonesiiis being satisiied manly by means of imports.
Analysis of import data has shown that Indonesia does
not expand its machine stock, restricimg iselt 1o imports
of machine tools in small quantities, and does not irrange
to have its own base tor machme-tool mannfacturing.

When comparing the economy ol Indonesia with the
cconomy of Indicand their similay trends m the develop-
ment of industrichization, itis necessiary to draw attention
to the necessity of developing a wationat nachine-tool
industry for nanulacturing tarnmg. drlling and other
machine tools,

To meet the requirements of the Indonesim economy,
it will be necessary 1o import varions metalworking
machines during the period 1966 1970,

Iran.  Development of power bases s expected
Iran. Furthermore, there are a nnmber of motor-car
assembly plants and other factories. Thus. it 1s necessiary
to expand the network of various repinr nnits and to
maintain working equipment on the proper scale.

Analysis of imports of metal-cntting machines shows
that Iran will need to continne toamport these machines,

frag. Further development of the oil indnstry, as weli
s of some individual branches of domestic industry, s
being planned m Irag.

Israel. Enterprises in the metalworking andustry are
being actively developed in lsrael.

A prominent place in the country™s mdustrial nd
economic development 1s given to the aron and steed,
clectrical-engineerimg, textile and chenucal indnstries,
as well as to other branches of industry,

According 1o the data ol experts and 1o Customs
statistics, replenishment of the stock of metalworking
machines in Isracl is covered by imports. In 1963, Isracl
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mmported 624 machine ool Mectalworking industrial
branches in tsrael will reguire universal metalworking
machines of various desionations,

Lebanon.  General deselopment of the economy of
1 ebanon s bemg planned. This will require the setting-
up of repair shops and the maintenimee of trimsport and
domestic shops it the reguired level. Requirements dur-
g the period 1966 1970 will e handled by imports.

Pakistan,  Conswderable development of the economy
and, particularly. of the metaiworking industry, is being
planned in Pakistun. The maintenanee of - existng
industrial enterprises at the proper level will require the
supptement of the stock of metalworking machines in the
country. Anaiysis of statistical data shows that Pakistan
imports 1,200 1,550 machine tools per anmont. In the
period 1966 1970, the importation ol machine wols will
be mainly continued. Tt seems to be expedient in Pakistan
to provide the buse for the development ol national
machine tool industry for the manufacture of turning.
drilling, planing and other machine tools,

Philippines.  There 1s no national machine-tool indus-
try in the Philippines. The metalworking industries meet
the demand for machine tools through imports. In the

period 1966-1970, the needs of various branches of

industry Tor metalwarking machine tools will be satistied
by imports.

Yemen. There are senu-primitive  workshops in
Yemen, and development of the textile industry and
energetic system 1s being planned. Improvements in
agricnlure will certainly require an intensitication of the
production of spare parts, which will. in turn, require the
expansion of & repair shop system. These machine-tool
requirements could normally be met in the coming five-
year period by means of imports.

General  conclusions  and
countries of Axia

proposals  for  developing

The analysis of data on imports of metalworking
mauchine tools into the ibove-mentioned Astm countries
for the past three years shows their tendency tow ards the
development of national machine-tool and metalworking
industries in order to achieve economic independence.

To satishy the growmg needs of the metilworking
idustries in these twelve Asian comntries alone, the pur-
chase of imported machimes will be required.

High-quality antomatic machine tools and  semi-
autonmatic broaching and other machine tools are re-
quired for the developmg economy of India.

A comsiderable quantty of marketable small and
medimmesize machime tools might be munufactured n
India, tndonesit snd - Pakistan. Tor tis purpose. it
seems o be expedient to ereate addiional establishments
for manatactunng metalworking machme tools m these
COUNres.

The development of national mannfacinre of metil-
working nichmes and ot other branches of the nuihime-
tool mndistry i Astan conntries sl regure an exanna-
tion of the probloms concernmg the settng-up and ex-
pansion ofonterprises ot NLINURIUTING - Castings,
forgmgs, dic stampioes. Vastenmg and other outlits, a8
well s tools and processinye cqupment

V. S. Belov

tn order to use more effectively the imported equip-
ment delivered to the Asian countries and particularly to
introduce modern methods of organization and planning
of production, it will hbe of great importinee to train
national personnel. both workers and engineers, who
cauld independently direct the development of metal-
working branches and of the machine-building industry
in their countries.

C. Latin American countrics

in Latin America, there ure twenty politically inde-
pendent States. The total area of Latin America is over
20 million square kilometres, and the population is over
250 million.

The Latin American countries are still less developed
ccanomically, despite the growing capital investments,
both foreign and domestic, in industry and agriculture.

The development ol industry in Latin America, as a
whole. is rather poor. While this continent has 7 per cent
of the population ol the free-cnterprise economies, its
share in the production of such countrics is only 5 per
cent.

More than ane-third of the continent’s population lives
in Brazil. the largest country of the continent : about two-
thirds live in Argentina, Brazil and Mexico. The Brazilian
Ghare in the gross production of all Latin American
countries is 40 to 45 per cent and that of Argentina,
Brazil. Chile and Mexico is about 75 per cent.

Latin America far exceeds the countries of Asia and
Africa in the degree of its industrial development. The
total amount of wage labour in Latin America is over
50 per cent of the population, which is one-third more
than in Asia and twice as much as in Alrica,

Beginning with the early 1950s. an over-balance has
heen served in the favour of industrial production in the
correlation between the industry and agriculture,

During the first post-war years, 57 per cent ol all gain-
fully employed persons were engaged in agriculture; in
1960, only 47 per cont were so employed. The percent-
age of urban population supporting themselves by in-
come from industry. utilities and trade amounts to 50 per
cent in Mexico, 61 per vent in Venezuela, 66 per cent n
Chile, 68 per cent in Argenting and 71 per cent in
Uruguay.

The post-war period of development af the leading
countries of Laun Amenca characterized by the
foltowing general changes:

t) The change in correlation between the extractive
and processing branches of industry. in the latter’s
favour:

1h) The increasing share of new branches of produce-
ton:

te) The growing role ot electrical engineering, machine
bullding and the chemical industry

(/) The development of specialization and co-operi-
tron 1 idustry

[he mdustrralizaton process m the Latn American
countries becomes manitest when one considers the rapid
growth of the processing branches of industry. The share
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of the processing industries in the gross national product
is four times as much as the share of mining branches.
In 1963, the entire industrial production of Latin America
wits estimated to amount to $30 million,

The branches of heavy mdustry are developing i
Latn America more rapid!y than are hght mdustries.
The producuon of light indusorres during the period

1933 1963 increased 1.5 umes and the production of
heavy dustries increased twolold, The production of

prg-iron and steel did not exceed 370,000 tons in 1937,
being concentrated only in Brazil and Mexico. Accord-
ing to data of 1962, the production of pig-rron amounted
to 2.9 million tons and that of steel. o S.8 million tons,
At the current time, there are iron and steel industries in
Argentina. Brazil, EI Sulvador, Chile. Colombia, Mevico,
Peru. Uruguay and Venezuels. The number of steel plants
in Latin America, as o whole. was forty-four in 1962, the
total investments in this branch of industry exceeding
$1.000 million.

The countries of Latin Americi are producing domestic
apphances. radio receivers, television receivers., sewing-
machines. electric generators, boilers for industrial use,
hydraulic presses, lifting and ha ndling equipment, rouad-
building muchines. railway cars. motor-cars and equip-
ment for the textile, food and pulp and puaper industries.
In 1958, in Bravil alone, there were 4,362 machine-build-
ing plants employing 273,600 people.

The motor-car industry has become comparatively
well developed. Brazil has completely stopped importing
motor-cars. The motor-car industry ol Argentina pro-
duces twenty-eight models of passenger motor-cars and
nineteen models of lorries. The motor-car industry iy
growing in Colombia, Mexico, Peru, Urnguay and
Veneruela.

The progress and changes in the structure of the
processing industries in the Lavun American countries are
connected with the appearance and expansion of the
machine-tool industry,

OF great signilicance lor technical progress is the grow-
ing role of the chemical industry. Even such rapidly
developing branches of industry as iron and steel. and
metalworking are left behind by the growth rates ol the
chemical mdustry. Chemical products account for 12 per
cent of the enuire production ol Latin America® of that
percentage. one-third is produced by Brasil and one-
fourth by Arzentina.

The development of heavy industries Gron and steel,
machime bilding. moor-cars, ol and chemicals, ship-
building) has caused the notceable growth i number and
sigmificance o enterprises with more than 500, or more
than 1000 employees. In Brasil, by the begmning ot
1961 there were 170 cnterprises which emploved over
1000 people. They accounted only tor .15 per cent of
the tetal number of industrial cnterprises, b con-
cenmtrated 175 pereent of all persons workimg mandnstry
Brasil now has over Iy enterprises i the steel-melung
mndustry.

In 1959, ¢leven moror-car plants were emploving a
tetal ot T0.000 people. and i 1961 the number of
auployees exeeeded 100,000 The high concentration of
production s characteristic of Chale; 11 involves all sides

ol the cconomy . 1n Chule, there are eleven groups which
exerase control over two-thirds of the capital of all joint
stoch companies of the country,

The growth of industiy i Latim Ameried has increased
the number of the workmyg cliss and Tras Ied o von-
centration o labonr at the Lirge plaints More than two-
fifths of proletriat (over 13 mon peopler are workers
engaged i industry . construction and (ranspont

In 1960 the Latn Amencan conntres prrclised over
S percent of the machure ools on the world market.
Argentima and Brazil were the mann consumers amd
partially. Tocal manulacturers of machime tools, In view
of the current demand, the consnmption of machinge tools
for the industnal development of 1ann Amenca will
nerease to £94 mullion m 1970,

Of the Latin American conntries, the descelopment of
metalworkimg industries should be considered n \rgen-
tina. Bolivia, Brazil, Chile, Colombir, 1 cuador., Moo,
Peru. Uruguay and Venesuela.

Argenting. 1he mdustrial development of Argenting
15, 10w considerable degree, associated with the mtensne
expansion of foreign capital and of that of the | inred
States of America, i particular,

According to the Customs data for 1963, Araentur
imported 3,331 machine tools for $25,551 (%),

The analysis of import deliveries of machine tools
testifies to the fact that the United States of Anierica
supplies a considerabte number of machme tools, therr
cost bemg much higher than the machine tools supphed
by the competing comntries The nachine-hulding
industry being developed in Argenting covers i short
nomenclature of ordimary hinds of machine tocls,

A great number of machine wols will line to be
imported into Argentina withim the next live vears.

Furthermore, the machine-budaimg imdistiy, of Argen-
una can fabricate the machine tools 1or 1ts own needs.
Sinee the demand tor machine toals mi the conntry wilf
merease, 1t is expedient to provade tor further develap-
ment of the national machine-bdding ndustry.

Bolivia.  The processimg industry of Bolivi aconnts
for 12 per cent of the national production: Tess than ¥ per
cent of the gantully cmploved population is working m
1t A considerable part of the natioal consunption of the
most signiheant products s imported.

Bobivia acconnts tor 10 per cent of the world tn
production. Under one of the phins. inang of zime and
tron-ore iy projected m Boldvr,

The processing mdustres o e counny are practically
not desclopmg. The small rcquienient of Bolivaia to
metatworking machimes s mamdy met by imports o
Argentma and Braal and partally trom othe hee
enterprise econonties. § o thie pertod trom 1966 1o 1970
vanous amported machme 1aools will be regored fo
Bolivia

Brazil Tins as one ol e most devetoped ndustial
conntnies of Tatm Amenca, 1t Lolds tis place i the
volume  of idustial produciion amm
Amencan countries. he old traditonat branchies tood
and rextle industiies e the masamam share e the
processiag mdostnes of Beasal, as 1 meost other fatn
Amerncan conntries

anony  the
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During recent years, an increise was observed in the
share of the basic hranches of heavy industry, i.c., the
iron and steel. machine-building and chemical industries.

It is necessary to note the development of machine tools
fabrication in Brazil. However, such development con-
cerns only the production of simple machine tools for
small metalworking establishments for repair workshops
of textile and food mdustries. As for compound machine
tools, Brazil imports them from the Federal Republic of
Germany. Sweden and the United States of America,

The changes in the structure of various processing
industries of Brazil are associated with the setting-up and
further development of the machine-toel industry. The
development of a machine-tool industry m Brazil s a
result of its being supported by some firms from the
Federal Republic of Germany und Sweden, which are
establishing the machine tool plants in that country,
where a number of their own michine-tool companies
have been established.

Analysis of statistical data indicates that Brazil will
require a considerable numher of machine touls during
the period 1966-1970.

The Brazilian machine-tool industry is ahle partially
to provide for the national metatworking industries and
to aflot a portion of the tools 1o be exported to the other
countries of Latin America and to Africa.

To meet the growing demand for machine tools, it
appears to be expedient to set up in Brazil additional
establishments Tor manufacturing metalworking tools.

Chile. One of the developed countries of  Latin
Americi is Chile. The most developed branch of Chilean
cconomy is the mining industry, mainiy the mining
of copper. iron-ore and saltpetre.

The share of processing industrics in the gross national
output accounts for nearly 25 per cent. A the current
time. there are about forty branches, but the majority of
them are poorly developed. The iron and steel industry
and metalworking industries are just beginnimg.

The machine-building industry is poorly developed.
There is no machine-tool mdustry. and the ¢hemieal
industry s practically unavailable. Slight development iy
observed in motor-ciar assembly and in the pulp and paper
industry.

I'he economic development programme provides for
an inerease of 76.2 per cent in the output of processing
industries,

During recent years, metalworking machine tools
valued at £537.000 have been imported into Chile. The
preater part of these machines was imported from the
Uuted States of America (45 per cenn) and from the
1 ederat Republic of Germany (38 per cent). Chile pur-
chased drillmg. boring. grinding, turning, milling, plan-
g, eear-mulling and other machines,

\ccording to Customs data for 1963, Chile imported

214 machine tools valued at $399.000. Reguirements of

the growing economy of Chile will be met by imports
durimg the period 1966 1970,

Colombia.  Substantial capital imvestments are heing
aflonted for the processing industries in Colombia. To
develop the mchine-building industry. it is planned 10
establish a machine-buitding plant in Bucaromang. The

plant will produce parts for railway cquipment and for
agricultural machinery. The construction of a tractor and
diesel-engine plant is under design. A number of motor-
car assembly plants are planned. During recent years,
one-third of imports into Bolivia came from the United
States of Americia. Imported metahworking  machine
tools are mainly those for diilling, boring, grinding. turn-
ing. milling. planing and gear milling.

According 1o the Customs data for 1963, Colombia
imported 404 machine tools at a cost of $530.000. In the
period 1966-1970. the Colombia economy will be in need
of imported metalworking machine tools.

Ecuador. The development of industry is poor in
Eeuador. lts share in the gross output of the country
comes to 18 per cent, with 158 per cent of it deriving
from processing industries.

Processing industrics are mainly represented by small
industrial establishments which are chiefly engaged in
processing the local agricultural raw materials and in
manufacturing consumer goods,

During recent years, growth has been observed in the
branches producing synthetic materials.

According to import data for 1963, the Federal
Republic of Germany was supplier of metalworking
machine tools to Ecuador. During the period 1961-1963,
it supplied machine-tool equipment amounting  to
$56,.900; the shipments were mainly small-size equip-
ment,

Machine-tool requirements in 1966-1970 will be met
by imports.

Mexico. The processing industries are first in the
manufacturing sector of the national product. Metal-
working. fabrication of metal products and the chemical
and rubber industries in Mexico account for 58 10 95 per
cent of the total volume of products manufactured.

The rapidly growing industrial production imposes i
high level of demand for metalworking machine tools, At
the current time, provision is being made for the develop-
ment of the machine-tool industry in Mexico. During
recent years. 66 per cent of the imported machine tools
cume from the United States of America

The imported metalworking michines are manly drill-
ing. boring. grinding. turning. milling, planing, gear-
milling and other machine tools,

According to the Customs data for 1963, machine
tools imported into Mevico totalled 2,435 pieces.

The metalworking industries in Mexico will continue
to require imported metalworking machine tools.

1t seems to be necessary to provide tor the designing
and establishinent of a national brianch of the machine-
tool industry in Menico, in order to produce machine
tools for different purposes.

Peru. The mining and non-ferrous industry is greatly
developed in Peru. Repair workshops account for the
greater part of the metalworking industrics.

During recent vears, metalworking machine tools
vilued at £344.000 have been imported into Peru. At the
current time. Peru is developing its light industries, which
makes it necessary 1o import machine tools for equipping
new factories.

The import list of metalworking machine tools includes
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dilferent types ol drilling, boring, prinding. trning, nill-
mg. planing, gear-milling and other nuachine tools,

According to Customs data for 1963, Peru imported
534 machine tools ut a cost of $721.000. Fhe Perunvimn
requirements for machine tools during the period 1966
1970 will be mainly met by imports.

Crugnay. A small quantity of machine-tools is used
by Urnguay. In 1960, imports of metalworking machine
tools amounted 10 £94,000, The machine tools were
mainly from the Federal Republic ol Germany., ltaly and
the United States of Anerica.

The growth of the motar-car indistry will be accom-
panied by an increased demund for machine tools. The
Customs Statistics Journal for 1963 shows that Uruguay

imported 110 muchine too!s from the I'ederal Republic of
Germany lor $145,000. Approximately the same level of

requirement in muchine taols wil) prevanl in Uruguay
during the period 1966-1970.

Venezuela.  Processing industries account for 17 per
cent of the national production of Venesuela. Metul-
working plants are being built in Carabobo and Lara, In
1958, the steel plunt wus put anta operation with a
plinned production ol 650.000 tons of steel,

During recent years, imports of machine tools have
amounted to £940,000. with one third of the imports
coming {rom the Federal Republic of Germany, the
United Kingdom of Greut Britain and Northern Irelund.

and the United States of America, With the expunsion of

production, the demand tor machine tools will be met by
IMports,

General conclusions ond propoxals for Latin Americon
commiries

The industriul development of the Latin Americin
countries far exceeds that of Alrican and Askmn countries.

The process ol industrialization in the Latin American
countries is accompanied by rapid growth in the pro-
cessing brunches. The development of heavy industry.
€L motor-car production and  machine ool nanu-
acture, will require the importation of & consideriable
number of machine tools.

In addition, the expunsion of national branches ol the
machine-tool industry will be requived i \rgentina,
Bruvzil and Mexico,

The creation and development of national maching-
tool industries in the Latin American conntries will also
require that particular uttention shonld be given (o the
triining ol nationa' cadres of workers, engineers and
other employees who could master the minimum tech-
nical knowledge in their practical work ol Creatimg
machine wols and in the field of organization and plan-
ning of production for this branch of machine building,

It will be neecessary to provide for the setting-up of
spectalized plants Tor Mantiacturing castings, forgings,
stimpings and ather completing parts,

I DivELopvenT or NATIONAL PRODUCHION 0 M- {A]-
WORKING MACHINE TOOLS AND ELLICH N 1 SHLLCTION o
MACHINE STOCK

The foregoing analysis of the economic situation in
selected countries ol Africa, Asia and Lutin America

shows that those connries dreworkimgy on e develop
ment ot branches of ol Predoction wineh van o
vide tor them CQUalty mamternational o onenmicelanions

The weakest pomt i the corntiies discassed s the
absence of an dl-tonnd assocniton Peiween the develop
ment of the raw material aimd Provessimge branches of
mndustry

Support of 1he ponaple of cquatin Mt al
cconomie relations s possible thronyh e avaliabilin
ol an idustriad base, Particulary the expansion of nietl
working industries, the settg-up ol manntuctre of
metworkmg nachime tools and the coreat selection ot
machmes for the  machnie-ton] stock e ndinadial
developing countries, | e development or mdnstrlizg-
tion in cach SOty as closely connected waly 1)ge pro
duction ol michine tooks, In this connevion. i shonld
be purticularly noted that (e nachine toolindustiy s the
hey branch of machine budding 118 basis Ny
lacturing np-to-date machuery, cquipment. tools and 4l
other products for mdustry, trimsport and arnenlture

Metalworking machine ool e machines reguned
for the creation of varjous machines. eqripment
modern tweehmical means in gl helds or ceonomy of
country which has begun 1o indistrialize

According to the estabhshed tride tes. the de etopmy
countries o Africa, Aser and T atin Amenct contme o
meet therr requirements of machime tools, which e
msign‘ticant for dhe tme bemng, by inmport,

The regnirement of 1he metdworking mdnstres ol
these countries acconnts tor less than 10 per cemt of the
world requirements of machine tools,

When embarking on the Path of mdependent o ononm
and mduwstrial development, (e developig conntne e
faced with the imniediate tasks ol setting ap nationgl
production of machme 1ools, corred iy selecting the ty pes
ol machine tools 1o he mported. providig proper mam
tenance and keeping the stock of 1w hine. at e devel
of the more industrilized conntyes

The index tor the tesel of the nidisty develapiient ot
cach conntry s the ratio ol the manatacture of mgch
inery and othe campment to the total scope o, nan
faciring production i the counti Ieshonbd Be noted
that m the most hughhy mdustriahsed countie the sl
of the products of the metabworhmg andustoe . e 1he
total fabricated production amomits 1o 2200 per ent,
while in the developme commtnes, w s onk o S pa
cent. Theretore, the deprec o mdostiiahzation nd the
technological progress are o n connected wath the
feel of the mational maching: (o mndnstiy, asat s he
core of machine-brilding prodiction

A Admportance of additional deselopment and specali o
tHon of metabworkine imdusiries meodevelopme counr e

Forestabhsh nationat machine 1ool lustes g the
developing countries ol Africa, Asia and 1 aur Nicnca,
ILis necessary o stndy the speaitfic featnres o then
cconomies and. particnlardy, to deternime the seope of
production and tix the mo o stignthieant and reginred
types and sizes ol machine tools, | he great sipmbicance i
the devele sment of the machime-tool mdnstry s also con -
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lrmed by the tact that ten years ago no more than hilteen
countries m the worl:bwere engaged m producing machine
tools, while at the present time. the number of these
countries is doubled

In 1963, more than S0 per cent of the total world pro-
duction of metalworkmg machime tools were fabrncated
i the Federal Republic of Germany, the Lion ol
Soviet Soctabist Republics and the Unned States ol
Amenicd, and the ten Largest countries ol the world
manulactared 90 per cent of world prodection. with the
renanning 1O per cent bang produced by twenty other
countries.

1S of mterest o note that some deselopimg countries
had  begun to produce mctalworhimg machme tools
However, the share of this production i woild produc-
non amonmed o only 36 per cent. OF this amount,
0.6 per cent was produced by India, another 0.6 per cent
by Argentma and shightly more than 0.5 per cent by
Branl.

Another mmportant mdex ol the devel ol industrial
devetfopment s the per capita production o machime
tools. According o United Nations data, machine-tool
production per capita amounted 10: $22.40 1 Swazer-
Lind: $15.200m the frederal Republic of Gernmany 2 $10.30
i Czechoslovaki: $9.70 in f-astern Gernumy : $7.10 0

the United Kmgdom: $4.60 in the United States of

Amerca: $2.90 in Japan: $1.20 i Argentma: 8031
Brazih: and under $0.00 10 India.

in the muchme-tool mdustry there are nuany standard
tpes and sizes wheeh 1t s not always profitable to manu-
factiee moone country. It s the branch of machine-
baddmg o winch there is a great field of action in the
organization ol the most elficient exchange between all
corntries of the world, Fhos, tor exanmple, i the period
1955 1960, exports o machine 1ools accounted tor
700 perocent ol total world productien. while mann-
Frcteres marcased by only 351 per cent.

in 1960, the exportaton ol metalwor kg machine tools
myvoblved nrore than sy countries of” the world. and
nearly 30 per cent of the volume was tsed by indastrialhy
developed countries,

Tmports of machine wobs mto the developiag countries
n 9ot ameunted 1o 27 per cent of totab world exports,
OF thais shane, Brazal purchased 403 per cent: Araentina,
A9 pereent: indue 39 percent s and Mevico, B3 pereent.

Due to the poor development of andnstry an the
conntres ob Afnica, Asceand Faun Americt the reguire-
ment of nachme tools 1 these countries sufl renvans in-
sinihieant Phe primaipal consuniers of machime tools are
st thoec-tour mdostrsdly developesd countries which
covet HEoper cent ot the workd tegaerrement. wiih the
e of the declopime commtnies aoccanimg for only
Toper cent ben primapal consumers, who e abso the
prncpal mneshactiners, atthize 8O per cent of the world
Phus, tor example, 1o the
Last e vears the vonsompteon ot machme teols e the

requaement chnadhme teols

sidvstially develeped conmtres oF T urope was sivteen
tanes s mch s thar mothe conntries of Asen donmg the
sme pernod

Fhe avaraee anvoal sor capiaa consumption of metal-
workmge nuechnne tecis o the pernod 19N 1962 imounted

V.S, Below

(0. $4.64 in twehve Free-enterprise economies of furope:
$2.96 m North America: $2.83 in Lastern kurope;
$O.68 1 Latn America: 8027 m Asia and $0.1 10 Africa,
The world average annual per capita was $1.20 during
those years.,

The developing countries do not occupy any significant
place m the world machme-tool market. Exports of
machine tooks by these countries amounts to 0.03 per
cent of total world exports. The annual imports of
machine tools mto the developing countries is negligible,
compared with the industrially develeped countries. For
example. imports were equal to less than one-seventh to
Latin America, one-ninth 1o Asii und one-twenty-seventh
1o Africa,

While carrving out industrialization i the develop-
g countries. particularly in its initial stage. 10 equally
important  along with completing the stock of metal-
working machines by importation and the setting-up of
the national production of machine tools -to organize
eliciently co-operation in the metalworking industries,
for which purpose it is necessary 10 provide for the
estublishment of certain shops or plants which e
capible of Tabricating the products and parts Tor varicus
CRICTPIISCS

It appeuars 1o be very important 1o organize properly
the speciahization  in metalworking industries,  par-
teularly in manulacturing the normalized Tastenings,
tools. Torzings, castings and die stampings.

The principal thing for cach developing country of
Alrica Asia und Latin America is the correct organmza-
tion of training tor the national cadres of workers, de-
signers and technologists.,

These. as well as other issues. should be given pro-
per care i the developing countries i the process of
creating their national machine ol and metalworking
branches o indusiry,

1t seems 1o be expedient, beginning with 1966, 1o hold
imternational seminars at which there can be discussions
of the pracuical assues concerning the development ol
national - machine-tool industries  in the  developing
countries. 11 would he desirable 10 hold seminars in
Argentina or Brazil torthe countries of Latin America. in
Indix fov the Asun countries and in the United Arab
Repubhic for the countries of Alnicu.

The most eflicient Torm of assistance in the develop-
ment o me working industries in the countries of
Atrica, Asir d Datn America could be the completion
ol the number S branches in those countries through the
provision ol machine wols which should be removed
from production i the industrially developed countries,
die 10 changes in the technologicat processes. Such
machine tools could be sapplicd 10 the developing
countries o the terms ol piuvment which were maost
benehicral Tor them.

Phe planned devetopment of national enterprises Yo
manafacturing metalworking machines, with a mutua!
understindimg, could be accomplished in the case of wide
co-openttion between individual countries. taking int
consideration the community interests and location. Thus
for example, in Laun America. the setting-up ol enter
prises for manutacturing machine 1ools could be realized
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on the basis of broad co-operation and proper specializa-
ton of the production. Similay problems of mutual co-
ardination for the creation of national nuchime-too|
IMAUSIFICS i certaim countries of (hese continents could
be solved by the African and Asian COUNtries.

The Soviet Union iy gomg o continte 1o render
ceononie and technical assistance 1o the developing
countries in their independent cconomic and political
development, partenlarly in creating metal-working
mdustries and in setting up national machine-bulding
and machine-tool industrics,

The mam fuctor affecung the national cconomy of all
developing countries is the preparation of plans, that s,
the programme of cconomic des clopment. The method of
planning i all-embracing in the Stine sector of ihe
cconomy of developing countries.

In the more industrialized of the developing countries

for example. in India —it scems to be important also (o
establish certain ties not only with the State sector. but
also with the private one.

The lirst measure to be taken with regard to setting
up the machine-tool industry should be the designing and
establishment of plants and factories for the manulacture
of machine tools. the broader issuing of ficences and the
conclusion of technical-aid agreements,

When organizing technical assistance, it seems o he
neeessary Lo provide for the supply of certain parts and
units for machine tools which are produced in accordance
with licences.

In the next five 1o seven vears, of great importance 1o
India is the increased help in the growth of the machine-
building and machine-tool industrics,

During the next five vears in the United Arab Republic,
1tis also necessary to direct efforts towards growth in ihe
machine-building industry and tewards the creuation of d
aational machine-tool industry.

B. Efticient selection of machine tools an aid 1o rapid
industrialization and berter production

The analysis of the economic situation in the countries
ol Africa, Asia, and Lutin America indicates that the fevel
of development of metalworking industries in these
countries stll remains low. However., there ure quite
Ereat potentialities for creating machine-building indus-
tries in these countries.

During the last three or four years, the countries of
Africa, Asia and Linin America have been supplied with
smple types of drilling, turning, grinding. milling. boring.
planing and shaping, cutting-oiT and other machines.

According 1o the Customs Staristics Journal. 340,800
various machine tools were supplied in these countries in
1963 the value of the tools was SIRE.40%.000).

In connexion with the level achieved and the require-
nents of metalworking industries, the urgent problem in
the planned dey clopment of the cconomy in the develop-

ng countries is the selection and tixing of the types of
metalworking machine tools which are 1o be 1imported
nd those which are 1o be produced domestically.

Recommendations with regard to imports of metal-
werking machine tools Tor the countries of Africa, Asia
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and Latm Amenca et torth the dppresiate data on the
cIght most importan pess melndmg dirdhing, horg,
grindimg, tnrning, nullimg. phonme and shapimg, vear-
crthng and cottmg - olsmachines, Bt specHiivations e
given for these hvpes of muachine tools

Lo Dvilinee nrachines

in the technology o mettbworkime mdustin o the
developing comntries constderable nnmber or ditling
nuchines will he requived. This gronp mclindes bench
drilhing machines with o mavmmn dothng dumeter ol
L5 0 12 mm, smgle-spindle wpripht drdbimge machines
with a maximum dudhing diameter of 18 10 S and
radial drilling machimes with 4 i didling o
meter of 25 (o S0 mm,

The demand tor ordinary dedling machimes can e
mereased o reduced. depending upon the natire ot
production (use of antontitie unis Or sntemnatne hines)
Fhe share of driting machmes 18 considerabie m the
general technological process i all countries ol the woald

2. Boring machines

Bormg muachines compete with dolbng machines m
technological purposes, providing the finer machimme of
holes. and  partially, with millig machimes tor the
machining of planes. According o demand data in 1960,
boring machines accounted for 6.7 1o LS per cent of the
ol number of exported machimes. T the world teade,
the share of the horimg machimes amonned 10 7§ el
cent ol all purchises in 1951, X% per cent e 9S4 g
9.4 percent in 1958, The share of bormg machies m the
technological process i metalworking iduostioes was
4 per cent.

In the developing countries wihich already e on play
to establish metalworking industries. masimmm e will
be made of boring machies with . spindle dinneter ot
60 10 TH mm and portable drmond-and-carbide tool-
boring machies with o duineter of |08 mnt tor oy hinder
boring.

X Grinding machine,

Grinding machines melide o e sal plun ponder
with a maxumam dismneter of workpiece not exceeding
SO0 mm. an iterial grinder with pucwinum dinneter of
workpicee not exceeding 100 imm, 4 Tat-surtace prinde
with table size 300 1000 i, Harpenng pronders o)
the nnversal type, rough grinders with . wheel dimeter
of {00 10 300 mm. honing machines with 5 honing
dicometer of 20 10 200 1 ishing erinders with o i
diameter of 200 (o 350 . pobshing ernders with
wheel dumeter of 300 10 300 1 et

According o experts” opimon. by 1970 15,
ermdimg machmes on the market sl weconnt For onves
FE per cent of the total number o nrachines parchased
The “hare of srindine riachines m the general - cope ol
deliveries is expected 1o be ncreased. s e i oves the
advanced techmygue of abrasive machinm s of partean the
deselopment of new techmological processe. ol pro
duction,

e ot
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3 Turnie lathes

Lurnmg Lkithes remams one of the imporiant groups m
the technological compley of metalworkimg mdustries,
and up o 1970 they will account for a great share in the
purchasme stracture for machine tooks. The metalwork-
g mdistries of developimyg countries will matnly reguire
Jathes with a workpiece diameter not exceedimg 400 mm.
fully automatic thread-cntting kithes for turming wood-
srews of B85 o 10 mm dameter, engine. stud and it
Lithes. Tarret athes with a bar diameter of 12 10 60 mm
and chuckig Lathes with a workpicee diameter of 500 o
SO0 mm may be required. The demand tor Lithes i 1960
accounted tor 19.5 per cent 1o 27 per cent ol the total
requirement of all machines. In 1961, the United King-
dom exported 27.1 per cent of the lathes, including 10 per
cent ol the tureet lathes, 3.3 per cent of the thread-cutting
and screw-cutting kathes, and 138 per cent of the other
lathes of the total export of machine tools of this country.

The Indian machine-building industry  will require
Lirge. heavy lathes with a workpicee diameter not ex-
ceeding 2,500 mm, as well as others.

S, Milling wmachines

Milling machines account for a great share in the
technological stock of metalworking enterprises. The
demand for milling machines still reniains low in spite of
favourable market Guctuations. Thus, in 1951 milling
machines avcounted for (1.8 per cent of total purchises:
in 1954 this share was 15,4 per cent and in 1960 it was
10.3 per cent. Purchases of milling machines in 1967 and
1970 are expected to be 9.9 and 9.5 per cent. respectively,
of total purchases. Some changes may take place due o
the broad development of broaching and outlit milling
machines. Of the totl demand for machine tools in 1960,
the demand Tor milling machines amounted to 118 per
cent in the United States of America, 10.3 per cent in the
United Kingdom and 8.3 percentin the Federal Republic
ol Gernuny.

This level of demand with slight changes nury remain
in the developing countries of Aflrica. Asia and Latin
America. To provide Tor the metalworking branches of
these conntries, it will be necessary to have honzontal
milling machines with tables which are 250 1,000 mm
and 400 1600 mm in size: verucal milling machines,
universal machines,  single-upright  horizontal - plano-
anlling machines with tables which are 800 2,000 mm,
engraving machmes with tables 2000 320 mm, bracket
milhng machines and others.

6. Gear-workme machines

Gear-workig machines are used in all brinches of
machine building. but their share s, comparatively
speaking, not large. 11 1s necessiry to bear in mind that
the demund tor gear-working machines may fluctnate,
dependimg upen the mastering of new technological pro-
cesses of gear rollig or die stamping instead ol milling or
planing. In 1960, the share of gear-working machines in
total impoerts of machmes amoanted to 4.1 per cent in the
Federal Repnbhic of Germany, 3 per cent an the United
Kmgdom and 27 per cent i the Umited States of
Amerl

o
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The developing metalworking industries inthe countries
ol Africa. Asia and Latin America will require. among
others. gear-milling machines for cvlinder gears whose
diameter does not exceed $00 mm, gear-slotting machines
for avlimder gears not exceeding 800 mm - diameter:
gear-shaping machines for straight-bevel gears with a
diameter not exceeding ¢60 mm: and gear-tooth-cham-
fering machines Tor evlinder gears with a diameter not
exveeding 00 mm.

-

7. Shaping. planing and sioiting machines

Shaping. planing and slotting maciines have only a
small place in the total technological stock of the metal-
working industries. However, such machines are required
for machine-building industries, and they will be re-
quired particularly in the developing countries. In 1960,
purchases of these machines amounted to 3.5 per cent of
total purchases by the Federal Republic of Germany and
{0 2.7 per cent ol the total for the United Kingdom. The
share of the planing and slotting machines in the total
stock of metalworking machines comes to 2.3 per cent.
The recommended machine tools in this group are shapers
with piston stroke not exceeding 700 mm. open-side
planers having tables 1,000 > 3,000 mm in size, slotting
machines with maximum ram travel of 100 to 500 mm
and others.

K. Cutting-off machines

Cutting-olf machines are required in the metalworking
industries for the cutting-off of metal. 1t is expected that
the developing countries will be in need of hack-sawing
machines and cutting-olf millers with saw diameters of
150 1o 1.000 mm.

C. Machine-tool requirements of India

To meet the requirements of the Indian market it i
recommended to provide the Tollowing:

() Full and semi-automatic lathes for turning wood-
screws with diameters of 1.5 to 10 mm and fully auto-
matic bar lathes for bars with maximum diameters of
25 mm. 40 mm;

(b)Y  Brouching machines, both horizontal and vertical,
with loads of 5 to 40 tons;

(©)  Turret lathes for bar diameters of 12 to 800 mm
and chucking lathes with workpiece diameters of 500 to
630 mm

(d)  Screvw-milling machines for short male and female
screws with diameters of 100 to 140 mm and 200 mm, and
workpicce lengths of 500 to 900 mm. For milling long
screws with diameters of 100 to 110 mm, the distance
between centres should be S00 to 1,500 mm.

Proceeding from the mean level of metalworking
industries i the developing countries. the Soviet Union is
capable of organizing, in the form of assistance by
drawing up the corresponding agreements, the deliveries
of 112 standard types and dimensions of machine-work-
ing machines to these countries during the period 1966-
1970, 10 meet viarious technological requirements (see
annex to this report). Furthermore, the Soviet Union can
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absarsupply other machine tools 1o 1l vrders ol mdinaduad
countries,

BL PROICTED DIvttorviNg oy
TRUN IN DIVELOPING COUNTRD S
MAC LN

METALWORKING INDI »-
INCREASID DEAMIAND [OR
HL ST

Accordmg 1o evperts” estimations. the denund toy
metalworkimg machmes wil amouant 1o L1400 nuthon
by 1967, excluding the centradly -planned  economies
countries. 1.e. 79 pereent above the 1960t fevel This -
crease takes mio account the planned cxpansion ol meal-
working mdnstries in alt countries of the world,

According 1o the same estimate, in order 1o sitisty the
growing market for machine tools in the metabworking
mdustries. it will be RECESSITY Lo anereiase imports of
machine tools to £370 million in 1967, as compared with
£238 million in 1960, By 1970, the total demand of the
free-cnterprise economies will exeeed £1.700 million,
e 1t will be twolold, compitred with the level of 1960,
and imports will amount to over £400 million.

The rapid development of the metatworking branches
of industry is bused on the fact that during the twelve-
year period Irom 1948 10 1960 the annual rate of growth
1n the manulacturing of metal products averaged 7.9 per
cent in the free-enterprise economies,

CHIDETiCS int
ments. and anpors wili
world mmorts 1o estinnated that by 1970 .
ments will increase foartold,
Mpert~ at the carrent tme

AImeui do doper cent o the
Fegpinne
Jr o vempaned the
Vevcatme and Rl will ale
become Liee Gonvmiens o machine ol i (he oty

wWith

vadls accordime sothe same CAPCIIN eslinmton
Southand Cenn gt
cenl of e

\Netica parchgsed more than ~ pe
maciine toods on e wonld NLIThet 1 (960
Lhe aequirements Fatry \nieriay colnties will gy
Crease to LT million i 1967 0 .. 1 R ITH TR VY
asuming stability of the demand 1o nuchimge tools

The expers noted tha Liree \Miwa, the
Middie Fast and Sonth-t SN NS pincluase g sl
solume of machine tools,
msigmhicant up to 1970

Since Argentina, Brasal and Indiy
develop their domesne machme-tool industiies, .
opinien has heen expressed that these conntnes nn
reduce their imports of machme tools st s impossible 1o
agree wath this opimon,

The miachine-tou) requirements of the conmiries o
Africa, Aswand Lann Amenca tor the period from 967
0 1970 is estimared by the experts o be £7101 mulion,
Le. over S00.000 maching tools, with imports amonnung
0 £277 million, i.e. over 205000 machine tools, ay may
be seen fromn the following data:

regrons ot
Sib then share will RYTINTRY

are planming o

M:\('HINI-I(NII, REQUIRFMENTS AND MPORES BY 1) MIEOPING
COUNIRIES, 1967 AxD 1970

Descripuon of
RO

Latin America

FarBast oo

Total for Africa, Asia and Latin America.. ... ...

1ye” Jv '

I\'t'qmr: nnont Iipias gy Reyjatre i ny Do
73.0 464 94,0 i
(LR 434 RN.X w0

J0%.0 SY () 271 o0
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44.0 150 6541 154
9.2 129 AL R (2
139.0 1340 444.0 1434
2d.] 98.6 287.0 107.0

Note: The numeraior
4 Fxcluding the United Arab Republic,

India currently imports a great number of machine
tools to develop its domestic machine-building and
machine-tool industries. In 1960, imports of machine
tools into India amounted to £12.2 million (5.1 per cent
'f world imports). the requirement being £16.4 million
21 per cent of world consumption). By 1967, the
achine-tool requirements of various metalworking
‘dustries will make up 3 per cent of the world require-

millions of sterling pounds, the denomimator

thousands of preces ot s hine HTE

According to the experts’ data, the world proadaction of
metalworking machines and forging and press machinery
increased from $4.300 million (o $4.700 million, i.c. by
6 per cent, during the last two years,

Excluding 20 per cent of the cost of forge and press
machinery from these amounts, the production o}
machine tools in ali menty-seven countries engaged in the
manufacture of machine tools accounted for $3,540




4K2
million i 1963 and $3.760 nulhon i 1964 an increase
of 5.6 per cent. The mean cost of one machme tool i the
Umited States of  Amernca ancrcised  from - $4.090 to
$5.770 i 1963, as compared with 1962, 1.¢..1t became 1.4
times s much: and i mcreased from $5.770 1o S5X70
m 1964, as compared with 1963, 1.¢. 0 rise of .7 per cent.

The analysin of mean prices shows that in 1963 the
mean world price of one machme ool was $5902:
bemg $5.560 m the countrnies ol the North Amenica, e,
6.1 per cent cheaper: $6,.3K87 i the Buropean free-enter-
prise ceonomies, e b per cent more expensine;
$12.904 1in the Luropean centrally planined ccononues,
e 2.2 umes as much: $4.240 m the countries of Latin
Anierica, te. 28 per cent cheaper: S3X80 0 Asia, e
38 per cent cheaper: $2.090 in Afnica. te. 60 per cont
cheaper: S in the countries of the Far Bast, e,
1.9 umes more expensne; and $17.290 i Japan, 1.,
almost three times as much.

Such correlition of prices testifies to the fact that the
developimg countries of Almica, Asia and Latin America
were supplied with more hght-werght and less com-
phicated machine tools, Thas, Tor example, the men
weight of lathes exported tfrom the United States of
Amenca in 1963 was .37 tons, with the mean world
weight of machine tool of this group bemg 2.57 tons,

Taking nto consideriiion the development ot tech-
mgues and assuming 6,000 as the highest world mean
price of one machime ool, the world manutacture of
metalworking machime tools amounts 1o 590,000 pieces
in 1963 and 623,000 picces in 1964, the increase being
6.6 per cent. It should be noted that the USSR and the
Uimited  States of - America manufacture more  than
SO per cent, by gquantity. of the total number produced
w the world. Assumung the mean annnal rate of growth
to be § per cent, the world production of metalworking
machine tools will merease 1o 750,000 780,000 preces in
1970,

During the peniod 1966 1970, purchases of machme
tools for the developimg econonies and metalworkhing
branches oF industry in the conntries of Afrca. Asia and
Latn America will account for not more than 40 per
cent of the current world annual production, and it witl
account for o hitrle more than § pereent of the world pro-
duction during that fise years, as the prehmmary data
read.

IV, MUDR PROBEIMS  OF DIVELOPING . COUNTRIS N
METDNG MM HINT - 1O0F RIQHIRTMENES,  ESTABLISHING
PUANTS WD PR VINISNG PLRSONN

To provide the devetopmg conntnies of AfTicn Asi
and Taun Amenca with metalworkimg machime tools, 1t
appairs 1o be expedient for those countries which are
menmbers of the Umited Navons and which prodice
metalworkmg machine toeds o conswder the prelimman
calenbaton of machme-tool requirements anid to find the
ways and meins for their provision.

OfF particnlar importance s the problem of traming
staffs of engineers and workers for the national machime-
tool industries in some developing countries,

V.S, Belov

In this connexion, 1n order to use most effectinely the
machime-tool cquipment imported for work . the
developimg countries of Africi, Asiaand Latin Amerea,
the Soviet Union would pledge itself to train the national
statls of workers in the efficient control of machme tools
and 1 the correct technical service, both on the job and
at the spectally arranged training courses and seminars,
depending upon local conditions,

Lathes and drilling. milling. pkining and cutting-off
machmes. as well as some boring. grinding, fully zato-
matic. broaching. large-size and heavy general-purpose
machime tools could be supphied by the Soviet Union to
the countries of Africa, Asia and Laun Amernca during
the period 1966 1970,

In connexion with the level achieved. the requirements
ol the metalworking industry and the outhined increase
m natonal production i the developing countries ol
Africa, Asia and Latin Amenca the necessity arises to
create and develop machine-tool building industries in
the ten most highly industnalized countries of these
continents,

tconomic and technical assistanee should be rendered
to the developing countries m designing, construction,
training of personnel and procurement of technological-
process equipment. Recommendations on certan types
of machine tools can be considered during the practical
co-ordination ol design assignments for the machine-tool
works.

When considering th s issues concerning the possibihity
ol development of national branches ol the metalworking
mdustry and of the machine-tool branch. in particular, it
Is necessary to emvisage the creation of foundries, the
manufacture of forgings and the provision of electrical
cquipment, bearings and other completing products.

The estublishment ol facithties to tabnicate grinding
machines for general purpo.es s closely connected with
the necessity of creating a national induostry for the
praduction cf abrasive materials.

No machine-tool production is available in the metal-
workimg branches of industry being set up in the develap-
ing countnies. The avinlable stock  of metalworking
machines mamly comprises cuting and measunng tools,
and even simple auxiliary technological-process equip-
ment s imported from abroad.

Since the plinned  development  of  metalworking
mdustnies 1s ampossible without tool production in the
countrs. 1t s considered exiremels advisable 10 provide
for the demign and construction i these countries ol tool-
making plants for fabnicating cutting and measuring
toals, Lathe chuckhings, all types of cutters. keys, jaw vices,
files, centres and other runming auxaliary tools.

Far the composte development ol metalworking
mnhustries, bt s necessary o provide  uncomphicated
torging and press equipment  mechanical presses with
pressures up to i tons, punch presses, plate shears and
hammers with weight of drop parts up to 100 kg—as
well as woodworking equipment in countries which are
nch i Forests and woonds

Accordimg 1o the experts” opimion, the distnibution of
the required teols by speaiic gravity of machine tools is
charactenized by the followmg percentage:

-

bt
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(@) Cutting toals, 40 per cent:

() Chuckings, jibs and grips, 22 per cent;

(¢) Gauges and ather measuring toals, 8 per cent:
(d) Other taols, 30 per cent.

The requirements for such toals are clasely connected

with the stock of aperating metalworking machine tools. tries,  establishing
To provide the unique technalagical pracesses used in alfices. as well
metalwarking industries it will be necessary to purchase warkers.
tools,

Annex

VARIOUS TYPES OF METALWORKING MACHINFS PRODUCED N 110
Sociatist REpuniIcs

AU the current time, the
the extension of the cconomie CO-Opehation ol the Soviet
Umion with 1he developmg conntries In
strengthenmg the irade relations
the economie and techingeyl
salidating their economies
saentilie
O mnmg specralints aud shilied

NG
MAter of great mimportanee s

medans ot
and rendeting o them
dssistanee needed mocong
and areanmg nattonal mdus
and

resedich design

Ustax o Sovp

Description of maching tools and bt sPecifoations

S No.

Turning lathes
- Screw-cutting lathe: diameler of workpiece,

Rt & ]

1.400 mm

E

2,000 mm

. Compound engine lathe: diameler of workpieve, 450 mm:

R - IV Y

height, 1,000 mm

Awtomatic sincle-spindle har et lathes
Y. Aulomatic single-spindle bar wrrel lathe: maximam daamerer of b,

1. Turrel lathe: maximum diameier of bar, 28 mun
15. Turral lathe with longitudinal axis of rotation of mrer
16. Turrel lathe : maximum diameler of bar. 40 mm
17. Chucking tnrret lathe with lateral axis of redation of urier

Upright drithiug machies

8. Universal single-spindle upright dnlling machine

20. Universal single-spindle
IS mm

21, Universal single-spindle upright drilling machine s 1wo models: manimuom dumeter of dilhing,

50 mm
22. Universal single-spindle upright dnlhing machine:

Radial dritling machmes
23. Radial drilling machine: maximum diameter of dritling. 25 mm

24. Radial drilling machine: 1wo models; maximum dancier of drilling. 38 mm

25. Radial drilling machine : maximum diamcetier of drilling. $5 imm

Boring machines

nanmum diamerer of bar, 3% mm

durmerer of waorkprece, SO0 nim

manimum dumeter of drilhing. IX i
19. Universal single-spindle upright drilling machine : mavmum diamerer of drilhng, 28 mm
upright drilling machine: 1wo models : manimum diameter of delhing,

maximum thameter of dolhing, 7S nan

250 mm: distance between ventres, S0 i
- Screw-cutting lathe: diameter of workpiece, 320 min: distance between centres, 710 mm
- Screw-cutting tathe: diameter of workpicce, 400 mm: distince between centres., 7H. Lom and

- Screw-cutting lathe: diamcter of workpiece, SO0 mm: distance between cenires., [KLLUSE T 1)

- Screw-cutting lathe: diameler of workpicce. 400 min; distance belween centres., P00, 1 4% nun
- Screw-cutting lathe: diameter of workpicee, 630 mm; distance beween cenires, 1.0 2800 mm
distance boetween centres, 1100 mim
- Single-upright turning and boring lathe : maximum diameter of workpiece, 125U mm . nrovimam

12 mm
10. Automatic single-spindle bar 1urrel lathe: maximum diameier of bar, 18 mim
1L Automglic single-spindle bar 1urret lathe: maximum diameter of har, 34 m
12, Auomatic single-spindle bar turret lathe: masimnm drameter of bar, 30 nm
13 Bar trret fathe with latera! axis of rotation of turrel: maxinum diameter of bar. 25 mm

26. Boring machine with steady front-rest. 1urn-table and chucking with radial Girrage diameler

of spindle, 80 mm; (able size, 800 .00 mm

Jig-horing machine:
27. Single-upright fine-boring muchine: 1able working surface. I8

Plain-grindine machings

2%, Universal plain grinding machine: maximum diameter of
lengih, 150 mm

29. Universal plain grinding machine. maximum drameter of orkpiece, T mme: Jength, 280 mm

30. Universal plain grinding machine: maximum diameter of workpiece, 2000mm, fengit, SO0 mn,

3. Universal plain grinding machine: maximum diamerer of workpieee, 280 lengil. 7o
1,400 mm

S60 mm

workpreee, 10O mmy: masamam
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SN Description of machine tools und bries specific ations
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- Semi-automatic gear-shaving machine: diamieter of wheel, 320 mm ; module, 6 mm

V. S. Belov

Plain-grinding inuchines
Uninersal plain grinding machine: maximum diameter of workpicce, 400 mm; length, 1,000,
2,000 mm
Foversal plaim goinding machine : nwisinmum diameter of workpiece, 140 inm: length, 500 mm
Paiversal plain grinding machine : diameter of workpicce, 200 mm; length, 700 mm
Frsersal plam grinding nachine: dismmeter of workpicee, 280 mm; fength, 1,000 mm
Universal plam grinding machine: diameter of workpicee, 400 mm: length, 1,400, 2,000,
2800 mm

Camahaft grinding machine: working diameter, 120 mm: length. 1,250 mm

Crankshatt and crankpin grinding machine: working diameter. $60 mm; length, 1,600 mm
Duernal grinding machines

P anersal iternal grindimg machine: dhameter ol hole, 5O mm

. Universal internal gnnding machine: diameter of hole, 1,000 mm

Universal internal grinding machine: diameter of hole, 200 mm
I mversal internal grinding machine: diameter of hole, 400 mm

Flur-surface grinding machines
Fatsurface grinding machine of high accuracy with compound rectangular table and horizontal
spindle: table size, 200 630 mm
Flatsarface grinding machine of higher acenraey with rectangular table and horizontal spindle:
tahle size, 320 - 1,000 mm
Flat-surface grinding nachine with rectangular table and vertical spindle: table size, 320
300 mim
Flatsurface grinding muchine of higher accuracy with round table and horizontal spindic:
diameter of tahk, 400 mm
Flat-surface grinding machine with travelling round table and vertical spindle: diameter of
table, 800 mm

Sharpening and rough-grinding nachines
Sharpening and grinding machine : double-sided: diar eter of whee!. 300 mm

Honing machin.
Upright honing machine: diameter of honing, 165 mm; stroke, $00 mm

Sharpeners and grinders
Sharpener: dhameter of workpicee, 100 mm - fength, 250 mm
Sharpener: diameter of workpicce. 250 mm: length, 630 mm
Cutter grinder of higher accuracy : height. 25 mm
Semi-antomatic drill grinder: diameter of drill, 12-80 mm

Gear-cutting machines
Semi-nntominie gear-milling machine of higher accuracy : diameter of wheel machined, 50 mm;
module, I mm
Semi-autonuatic gear-milling machine of higher accuracy : diameter of wheel machined, 80 mm;
muxbule, T num
Gear-milling machine: diameter of wheel machined, 200 mm; module, 4 inm
Gear-milling machine: diameter of wheel machined, 320 mm; module, 6 mm
Gear-milling machine of higher accuracy : diameter of wheel machined., $00 mm; module, 6 mm
Gear-milling machine: diameter of w heel machined, 800 mm; module, 6 mm
Vertical gear-shaping machine: dismeter of wheel machined, 80 mm; module, | mm
Vertical gear-shaping machine: dinmiteer of wheel machined, 200 mm ; module, 4 mm
Vertical gear-shaping machine: diameter of wheel machined, 500 mm; module, 6 mm
Semi-tutomatic vertical gear-shaping machine: diameter of wheel machined, 800 mm; module,
12mm
Semi-automatic spline-surfice milling machine: diameter, 150 mm: madule, 6 mm; length of
workpicce, 706, 1,500, 2,000 mm
Semi-autommatic gear-shaving machine: diameter of wheel, 125 mm: module, 1.5 mm

Semi-mtonutic gear-tooth chamfering machine with vertical axis of workpiece: diameter of
wheel, 320 mm; module, 6 mm

Milling machines
Bracket plain milling machine: table size, 200 - 800 mm
Bracket phun milling machine: table size, 250 - 10 mm
Bracket phiin milling machine: table size, 320 - 1,250 mm
Bracket plain milling machine: table size, 300 600 mm
Bracket vertical milling machine: 200 - 800 mm
Bracket vertical milling machine: table size, 250 1,000 mm
Bracket verucal milling machine with turning spindle head: table size, 320 - 1,250 mm

. Bracket vertical milling machine with wrning spindle head: 1able size, 320 « 1,250 mm;

muhule, 2
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Milling machine

. Bracket vertical milling machine with turning spindle head : table size, 400 1,600 mm
. Vertical milling machine without bracket: table size, 630 - 1.600 mm

- Bracket plain milling machine with turn-table (universal): tuble size, 2000 800 .um

- Bracket plain milling machine with wrn-table tuniversal): wable size, 350 1,900 mm

- Bracket plain milling machine with turn-table (universal); table size, 400 1600 mm

. General-purpose tool milling machine: table size, 200 - 630 mm

- General-purpose milling machine with turning head: table size, 200 - 800 mm

. General-purpose milling machine with turning head: table size, 350 1000 mm

. General-purpose milling machine with turning head: table size. 330 1,250 mm

. General-pur pose milling machine with turning head: table size, 400 1.600 mm

- Single-upright horizontal plano-milling machine: table size, 00 - 1.000 mm

. Single-upright horizantal plano-milling machine with bracket crass-prece with vertical snd

horizontal spindle: table size, 630 - 2.000 mm

. Single-upright horizontul plano-milling machine with bracket cross-piece with vertical and

horizontal spindle: table size, 800 - 3.000 mm

. Single-upright harizontal plano-milling machine with bracket cross-picce with sertical and

horizontal spindle: table size, 1.000 4,000 mm
Horizontal plano-milling double-npright machine with two horizontal spindles: wble size,
500 - 1,600 mm

. Horizomal plano-milling double-upright machine with vertical and two horizontal spindles:

1able size, 630 - 2,000 mm

. Horizantal plano-milling double-upright machine with vertival and two horizontal spinlles:

table size, 800 - 3,000 mm

. Two-dimensional pantograph engraving machine: table size, 200 330 mm
- Three-dimensional pantograph engraving machine: table size, 200 - 320 mm

Shaping and planing machines

. Open-side planer: table size, 900 ~ 3.000 mm
. Open-side planer: table size, 1,120 - 4,000 mm

Double-column planer: table size, 900 - 3,000 mm

. Double-column planer: table size, 1,120 - 4,000 mm
. Power-operated shaping machine: table size. 200 - 200 mm

Power-operated shaping machine: table size, 280 - 320 mm
Power-operated shaping machine: table size, 360 - 500 mm
Power-aperated shaping machine: table size, 450 - 700 mm

Slotting machines

Power-operated slotting machine: ram travel, 100 mm
Power-operated slotting machine: ram travel, 200 mm
Dic-shaping machine: piston strake, 100 mm

Bolt-threading and nut-tapping machines
Semi-automatic bali-threading machine: maximum pitch diameter. M40
Fully automatic nut-tapping machine with hook top (twin-spindle): pitch diameter, M12
Fully automatic nut-tapping machine with hook top (twin-spindle): pitch diameter, MI16
Fully automatic nut-tapping machine with hook top (twin-spindle): pitch diameter, M24

Cutting-off machines

Hack-sawing machine: maximum diameter of sawing, 250 mm
Band cutting-off machine: saw diamcter, 250 mm .
Semi-automatic cutting-off machine: saw diameter, 240-710 mm
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