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Techpical Prosress ard the engineerin:, indystry
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i ' ¢ ir « ity and complexity.
machinery and industrial equipment it has in use and by their juality

2. The pace of industrial development of any COlll’ltx'Y"‘ievelo},)ing C?uztr%ianrilfiinlculdr
—depends, to a considerable degree, on the speed and scale with whl;: s; o te are
achievements are introduced and applied to production tvechr'xology‘. and ne p ites
manulactured. Almost all scientific and technological achievements, .both in 1 N
and 2 riculture, are realized through machinery and instrumentse This ac.countst o
speciz;l ard significant role played by the engineering industry as a.baans for tju e
re—equipment of a country!s economy and as a means to speed up technical recons

and increase national income.

3 i ) i u i y
ence Of machinel'y H one is the SO—Called "teChnO;OUical ObSOlGSC nce" arld the Ot’her’
cen E e ' .

factor by which the useful lifetime of machinery is determined.

L. In some branches of industry it is better to scrap old machinery even after a.t,wo to
three year period of use and to replace it by technologically advanced machineryOdm )
order not to reduce profit. New trends and accomplishments jn production and produc
development, as well as other factors on which technological obsolescence depend:,
should be carefully evaluated before new machinery or equipment are purchased. To

advancement of developing
neglect these factors can seriously deter the technological

countries.

5, The use of second-hand and old ecquipment in developing countries must be considered
' use
economically worthless. This fact should be emphasized again and again because the us

of such ecuipment only slows down industrialization.

foes
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thgineering industry and industrial development

be

iccelerated industrial progress is brsed upon the proper selection of the propor-

tions for the develop ent of ¢ countryts viorious bronches of industry, ixperience of

the Union of Soviet 3ocialist Republics shows that the rete of development of brunches

that produce cepital goods should be higher thon the rate of over—-all industrial devel-

opment, The rate of development of the engineering industry in the ULSR and in other

developed countries is, for example, much higher than the rate of development of heavy
industry as a whole,

7

The most important function of the engineering irdustry is to replace manuel labour

by méchinery, by introducing mechanizstion and automation in all sectors of national

economy, Mechanization should take place, first of all, in such highly labour-consum-

ing industries ss mining, building and agriculture,

8. Capitel investment made in various branches of industry is determined by priorities

set up for their development. Aiccelerated industrial development and a continuing

increose of national income require capitsl investment to be made, first and foremost,

in the leading branches of industrys, such as mining, metallurgy ond engineering, For

industrial branches themselves, the main investment should be in the purchase of machin-
ery snd equipment,

9. Bearing in mind the importance of the unemployment problem in developing countries,

attention should be focused on the development of branches of industry that are labour-

intensive, Analysis of labour consumption of various branches of industry indicates

that the engineering industry sbsorbs more labour than any other branch except mining,

but the extent of development of mining depends on existing deposits of nstural

resources, This fact was taken into account in planning industrialization in the USSR,

For example, in an sgricultural republic such as Lithuania which has practically no
na.ural resources, the development of such branches of engineering as machine tools,

electronics and the electrotechnical industry were planned and d eveloped in order to
increase opportunities for employment,

/ooo
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Mochine-tool industry——most important branch of the engineering industry

10, Developuent of the engineering industry is proctically impossible without the
production of maclines by machinery. The machine-tool industry is unique becouse it
produces machines that are used to manufacture other mochinery, tools, instruments and
industrial equipment,

11. In the Ussii development of the machine-tool industry was intensified in the repub-
lics and parts of the country that had been backward in the past, [stablishment of the
machine-tool industry in /rmenia, Byelorussis and Lithuania has insured an increase in
their national incomes and has transformed them into highly industrialized parts of the
USSH,.

12, At the early stage of development of the machine-tool industry in the U3GR, the
production of all-purpose machine tools was organized because such machine tools were
urgently needed to develop basic branches of the engineering industry. At the resent
stage more ottention is devoted to production of high precision machine tools that are
needed to expand the automotive, aircra}t (nuclear) and other branches of the engineer-
ing industry. As a result of proper plonning, the soviet machine=tool industry now
produces practically all kinds of machine tools in cuantities sufficient to accelerate

the development of the engineering industry,

Practical aspects of establishment of the engineering industry in the developing coun-
Lries

13. In the wurse of industrializotion the following stages of developrient of the engi-

neering industry cen be distringuished:
st stage; Importation of machinery and industrial equipment needed for indus-
trialization and organization of facilities for repair and maintenance of existing
mechinery;
ond stage: Organization of production of products needed constantly in large
quantities for the engineering industry and to satisfy requirements of the popu-
lation;

Third stage: Development and manufacturing of machinery and equipment that can be
competitive on the world market and can be exported to developed countries;

Juee
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14, Production of machinery during ti..e eorly period should be limited to those t:pes
thet ore vital to develoo leading branches of industry, meinly those for which riw

materials are aveilable in the country,

15, At the carly stege of development of the engineering industry it is not always
possible to organize the manufacture of 2ll necessary #nd complicated components for
modern machinery., UIxperience of some developing countries shows thet complicoted comn-
ponents such as bearings, electrical motors end other electriczl ecuipment must be

imported st the beginning &nd later production can be set up,

16, It is difficult to produce a competitive product ¢nd to enter it on the export
morket, but it is more difficult to constantly meet the requirements of the world
morket, The level of design of an engineering product must be high «nd it should
match modern achievements, It is difficult to imegine how the ‘oviet engineering
industry was able to re ich the high level of development. thot it hos now if, at the
beginning, the broad network of pilot plents, experimental leborstories, design

centres and research institutes h:d not been creited to help to estsblish the angineer-
ing industry., At that time rany Uestern experts considered it a "technical adventuret
and squandering of limited resources of youne Soviet Russia,

17. Troining of professional and working cadres is snother important problem facing
developing countries, According to some opinions because developing countries do not
have trained working and professionsl staffs, they must be oriented to use simple
radopted" technology and simple less productive machinery, That is completely wrong
both from an economic snd socisl point of view,

/00.
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I. TECHNOLOGICAL PROGRESS AND MECHANICAL
ENGINEERING

I. 1. A decisive factor in the development of
the productive forces of society are the instruments
of production., The level and scale of the development
of the instruments of production determine, above all,
the development of the productive .torcu;

The employment cf machines marked a breakthrough
in the development of the productive forces.

The industrial revolution at the close of the
XVIII century genersted by the wide employment of
sachines represented a tremendous advance in the deve-
lopmest of the productive forces in many countries and
speeded up the rate of their industrial growth.

The replacement of manual labour and hand tools
by sschines, a process that began more than 200 years
ago, bas not slowed dowmn. On the contrary, this pro-




cess is steadily developing and improving on the basis
of the fundamental sc:lmu;

A major stage in the development of industrial
sschines was the invention of englmes powsred at first
by water, then sgon. electricity and, in recent years,
by atomic energy.

m.mmwummm.mm
revolution gensrated by the turbulent growth of the ]
" pundassntal sciences (physics, chemistry, mathematics).
The ecomomic and techmiocal results of this revolutiom
are brosder and desper than those brought about by the
discovery of steas and electric emergy.

The present stage of technological progress 1s
muunudwamuaumuumm
the extensive practical realisatioa of scientific dis-
eoveries.

Formerly, it took msmy yeers for & seientific dis-

eovery %o reach industrial reslisation, Today this pe-
ndmbouuths-‘\oam.mom.ﬂo
{

primsiple of gemeratien of focused light rays (laser)
mWannhncmpmup.mm

Muwmptm”u«nm-

ne, Mﬁu.ma-mmma

other fielde.
aumsuabwuw

mmau-uuuumncmumnmm '




based on the latest advances in the field of chemical
sciences is undergoing especially rapid M.loput;

Within the last few decades scientific break-
throughs that are changing the character of engimsering
and industry have led to the emergence of new branches
of industry, such as radioelect onics, atomic and 2e-
diocective engimsering.

I; z;muwuwmmm.z-
ficiency of scientific discoveries and research is
seen in new -Mnh, new technological layouss, and
nev superior producss.

AS the Jresent time the rese of developmens of any
country, inoluding the developing countries, is largely
dependent on the speed with which new seientific dis-
coveries are translatved into concrete designs, techno-
logical processes, and oqip.nt. and the escale
on which they are applied.

A peculiar feature of techmological progress is

that mearly all sciemtific and technological achievements

in industry and agriculture are, as & rule, realised
through sschines and instruseats.

I is this that detersines the special role and
mmu-munm»mm-m
the Sechnological recvnstruction of industry andt’

a rising netiomal income.

Z. 3. Technical development snd Dew gemerations of

all cavegories of eguipment, imstrussats and sechamisms
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is governed by the general laws and tendencied of the
development 0f science and engineering. A characteris-

tic phenomenon at this stage of the development of en-
gineering, equally epplicable to all branches of me-
chanical engineering and metal working, is the ever-
growing tendency towards the greatest possidble inten-
gification of the working processes, This is in the
continuous and sufficiently vigorous growth of speeds,
‘for example, in aviation; taking into account rocket
propulsion, speeds have increased within the last 25
years from 200 - 300 km to 1000 - 3000 ta/hr while
successful research is under way for the design of
aircraft capable of carrying passengers and cargoes at
speeds exceeding 5000 h/hr.

In s nusber of industries working processes are
speeded up by raising service pressures especially in
power engineering and chesistie |

The use of high pressures and temperatures have
resulted in the solution of what were formerly rogardod
as fantastic problems - the productica of new mate-
rials, such as boron aitride, and artificial d:}anonda.

T™he mechanical methods of processing matexrials are

being increasingly replaced by electro-physical and.
" electrochenical methods,

The use of ual service pressures, along with
other factors, have msde it possidble to change radical-
1y the physical and mechanical properties of m.ﬂm;

-‘-




A general rule in the improvement and develop-
ment of production cethods and, hence, machines is the
increasing change over from aiscrete to continuous
proconu;

This tendency is most evident in metallurgy, and
in the chemical and food industries. Uechanical en-
gineering has so far been affected to a lesser degree,

The above-mentioned general rule has led, for
example, to a breakthrough in methods of cargo trans-
portation., In all countries oil and other liquid pro-
ducts are preferably delivered by pipelines instead of
rail, river or sea transport because pipelines ensure
uninterrupted delivery, Some pipelines are over several
thousand kilometers long and carry many million tons
of oil products; The cost of tramsportation by pi_.po-
iine is much less than by tank trucks or tankers. In
most cases, t;hu_-otoro, products like gas are transpor-
ted by pipeline.

Thus, since 1913 the overall length of oil pipe-
lines in the USSR has inoreased 28 times while their
freight turnover rose about 450 times. 8ince 1950 the
length of gas pipelines has increased slacet 20 _t.nn
and the supply of commercial gas - over 100 times.

The high efficiency of continucus seans of treans~
portation has atisulsted successful industrial oxperi-
sents for ths development of a pipelins for the trans-
portation of coal, ore snd other free-Llowing ssteirials.

-,‘




The development of continuous msethods of trans-
portation can be traced in the evolution of earth-mo-
ving machines and transport vchicles; The sinplest
primitive tool, the shovel, has developed into an exoa-
vator which is essentially also a shovel but with a
power drive, sud a bucket which today has a capacity
of dozens of cubie utors; However, this machine ope~
rates in successive oyolos; In machines like bucket
wheal excavators worlkding in conjunctiovn with belt con=
veyors (gonveyor bridges) excavation and transportation
are oonb:lnod; A 8till higher degree of continulty is
achieved by applying the hydraulic method of excava-
tion and transportation of free-flowing utor:lall;

Continuous transportation is a major characteris-
tic of the technical level and organiszation of pro-
duction in nearly all industries. In many cases conti-
ruous transportation (belt, flight and overhead conve-
yors, pneumatic transport) is becoming the main type
of intrs~factory transportation. .

In a nuaber of engineering branches, such as me-
tallurgy, power engineering, transport, tbe iupt
capscity of sechines is rapidly increasing. JFor example,
Dot very long ago blast furnaces were built with cespa-~
cities up to 1000 »° whils now Sheir cspacity is
2000 - 2700 »° and mave.

Fower generating units opersting with high tempe~
ratures and pressures Aow have an cutput of 500 - 600 -




- 700 ¥ and onr; The wide application of high-speeds
in working processes and continuous methods of pro-
duction have become possidble thanks tc the develop-
sent of automatic control and reguhtion;

Bver-increasing importance is attached to elect-
ronic computers and associated equipment nof only for
effective automation of working processes dut also for |
production management, including advanced planning.

Modern machines, perticularly those used in auto-
mated systems, have to meet the constantly growing re-
quirements of reliability, durability and strength in
opu-aeion;

I; &4, Taking into account the cost of equipment, the
correct estimation of its service life is of conside~
radble importance.

In the industrial development of a country, it is
important to clearly visualise the lifespan of new
oquipnnt; As is known, the lifespan can be regarded
froa two aspeocts, 1;0. soral depreciation and physiocal
d'proeiaeion; Thereas 15 = 20 years ago, physical wear
was a decisive factor, within the last decade moral
depreciation has played a predominant role in a musber
of udultriu due to a highsr rate of eoehnoled.ul.
progress. This applies in particular to the pro&ouea
of new synthetic materials, medicines, and processes
based on entirely new physical or cheaical msthods.




In some indusiries advanced methods reach a stage
when in 2 - 3 years it is econoamically profitable to
scrap 013 equipment and buy new machines since opera-
tion of obsolescent equipment may lead to serious los-
ses due to unjustified production expenditures, There-
fore, both in the purchase of equipment and in the or-
ganization of its production it is important to take
account of the tendencies in technological development,
" the prospective demend for the product and a puamber of
other factors on which moral depreciation dependl;
Underestimation of these factors may lead to a techni-
cal lag in individual industrial ponrl;

In this conmection it is necessary once again %o
sxphasize bow econozically indefensidble and, in sonme
cases, haraful for industrial developaent to adopt a
theory about the use by developing countries of worn
oquipment, that bas been dissounted and discarded in
the technically advanced conntriu;

Obviocusly, it is technically and economically
absurd to offer the developing countries oquip-int that
bas proved unprofitsble in one or another country.
Clearly in such cases the word "developing” :I:ou- all
seaning since the rate of development of these ooupb-
ries will undoubtedly be lower than that of the deve-
lgped countries which use modern equipment, nodern
technology and tura out modern productss |




All possidble support should de rendered to those
developing countries that have banmed the import of
worn cqnipunt; Naturally, this does not refer to par-
ticular types of equipment for small repair shops, for

dowsstic purposes, ete,

I. 5. Thus, in organising production of all types
of machines and also their purchase, account msust de
taken of the entire cosplex of modern trends 30 as t0
obtain mxisus economic effect from the funds speat

for starting produoction.

II. MECHANICAL ENGINEERING AND INDUSTRIAL
DEVELONMEN?

II. 1. Rfficient developasas of the productive
foroes depends upom accurately estadlished proportions
of the development of the various bramches of imdustry.
The experience gained in the USSR shows that the means
of production must develop faster tham industry
uth;mmmummm
other osuntries is also developing comsideredly faster
then heavy industry. '

Inhpmmvmdmdﬁ;umhﬁo
total metional produet in the USSR of 6.5 times, i~
dustrial cutput grew approximstely 8 timse, ocutpus
of the means of production,sbout 9 wimes. Outpus of the

mechanical engineering and metal-yorking industries
imcreased in this period 12 times,
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These rates of industrisl development ensured a
substantial increase in the national income which rose
6;8 times within twenty yoara;

In other socialist countries mechanical enginee-
ring is also developing faster than other dbranches
which ieads to a corresponding increase in the share of
mechanical engineering in the gross output of the en~
tire industry.

| Tadle 1
Proportion of Mechanical Engineering in Gross
Output of All Industry, per cent

Country 19%6 1963
Bulgeria 9;5 20;4
amR (1955) 29.5 3643
The Korean People's Democratioc 8.1 23.5
Republie 1949 S
Poland 8.0 28,4
Rusania | 15;5 26;6
Csechoslovakia 20;8 _51;4

However, it sust be noted that a faster rate of
developasnt of mechanical enginsering also characteri-
ses such powerful industrial countries ss France, Bri-
tain, UBA, oS,




II; 2; Modern mechanical engineering can be classi-
fied into three main grvups:

Group 1 - the most important includes industrial
sachines (machines, tools) which can be subdivided
into transporting, conveying and technologicsl tmvu;

Group 2 includes engines, both prime movers that
convert power resources, and secondary engines. Both
groups ot sachines refer mainly to instrumsants of pro-
duction.

Group 3 comprises household sppliances.

As industrial snd techmological progress proceeds
in vigorous strides, machines and instruments
£ind en increasing use for domestis purposes. This refers
primarily to such commodities as radios, watches and
clocks, vacuus clesners, washing sschines, otc;

Transport equipment can be divided into two bren-
ches s (a) commercisl transport facilities, such as
trucks and pudblic transport faci].ttiu, including buses,
taxis,street oars, and (b) private means of transpors,
such as bicyclgs. sotorcycles, cars and more recently
private planes.

The development of new technologies suitable for
domestic use, such as television, has led to repid
growth of he third group of produots.

The discovery of new design principles ensuring
new solutions of earlisr techmologies greatly insreased

the demand for these products, for example, the appli~

-t =
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cation of semi-comductors in redio engineering has led
to the creation of pocket and portable radios and a sharp
Jusp in the demand for these coodl;

As the demand of the population for durable house-
hold commodities is aet, industrial output becomes ste-
bilised, this being mainly due to the dursble nature
.of these products or to population growth, This stabi-
liszsation of demand has been reached in many countries
with regard to clocks and watches, domestic sewing
machines, radio sets, refrigerators, However, this
applies aostly to the industrially developed countrlu;
T™he level of consumptioa of modern household appliances
in underdeveloped and developing countries is still
very low and, with rising living standards, the demand
for these commoiities im the next decade will gradually
imaresse,

Nevertheless, the mein task of sechanical enginee-
ring is to supply up-to-date instruments of productioa
to all breaamches of the natiomal economy, to ensure a
substantial saving in ssnual lsbour and in saterialised
labowr, h

II., 3. The renge of sodera machines, instrumeats
and sschanisms is extremely great, nusbering aillions
of types.

Is is a gmerel prestice to subdivide mechines accor-
ding to the brenches of the national econcay they ser-

vies - reilmay equipssnt, agriculturel machinery, ou;.
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or according to large groups of machines, such as auto-
mobiles, tractorl;

The developament of individual branches of secha-
nical engineering is primarily determined by the de-
velopsent rate of the corresponding branches of in-
dustry. .

II. &, The raramount function of seschanical en-
gimsering is the replacement of manual labour by
sachines, all-round mechanisation and sutomatioa of
technological processes in all branches of the national
ooonouy; Priority here is given to the mechanization
of heavy and labour-consuming work (mining, construcsion,
qrionv-c);

Tables 2, 3 and 4 give data on the dynemics of
sechenisation in the USSR of imdividual processes rela-
ted %o timber cutting, coal mimning, constructioa. In
these industries, a rise in productivity of ladour was
achieved together with a redical imgroveaent in work-

ing conditioms.

Table 2
Nechenisation of Tiuber Cutting in DmsR (%)
Presess i 1‘19l0|1’lﬂ 1’5t
Nlling of trees - (4 ”»

Oamrying Sisber % wWper gtor~| '
age yemds 5.6 | 9.6 | 9%
Bemovel of wisher 3.8 | W5 | NN




Process [19%0 | 1960 | 1965

Produstivity ia tesus of

oouplex oulput per asn 00 |17 197
Table 3

Hechanisation of Ceal Mining in UNER and Growth
of Isbowr Preduetivity (%)

—— _ ‘ 1980 l 1960 | 1965

Cutting and Lreaking of eval 9.8 | 99.2 | 99.5

Nespisg of soal 0.1 | 48,8 | 67.9
Cesting of sesl and reek 15.2 | 99.9 |100
Lesding of ceal iste Fetilway

s 5.5 | 99.98 99.9

Inswesse of lsbour preoducsti~ j

iy 100 7 (164




Table &4
All-Round Mechanisation of Comstiuction Work

in USSR (%)

Process 1958 | 1960 | 1965
Barth-acving operetions 83.0 [ 90.3 | M.2
Erection of concrets and

reinforced-concrete struo-

tures c2.4 | 86.6 | 9.6
Preparstion of concrete 76.6 7§,0 7.7
Preparation of sortar 0.5 | 1.5 | 62.8
Concrete and reinforoed-con- ' .

crete work 67.9 | 72.1 | 8.1

Other branches of induatry in the USSR are charse~
terised by similar figares, A particularly large effert
was made in qglim sgrioculture with large cuantities
of sodeza machines.

In 1910 agriculture in tsarist Russia had:

Sokhas and scythes 7,800,000
Wooden ploughs 2,200,000
S%esl ploughs 4,200,000
Vosden harrows 17,700,000

Due %0 iatemsive development of tzestor and ogei-~
cultural sechine buildisg, agricalture ia the UNER ia
1965 hads

-15 -
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Tractors (in texms of 15.hp

tractors) 3,032,000
Grain combines 520,000
Cargo trucks 982,000
Tractor ploughs (1964) 907,000
Sowing mechines (1964) 1,154,000

' The mrgupadtyotnpimmmﬁwm
23.9 xillion horsepower, including 23.7 million horse-

' power provided by 4raft animals, whereas in 1965 it was

236.6 million horsepower with oaly 3?7 aillion horse-
power mua for by &raft animls,

II. 5. Cepital investments are made in sccordance
with proporticns and trends in the development of indi-
vidual wutnu; In order to ensure the neoessary
rete of industrial growth and raise national incoms,
capital investaenss are directed, above all, to the
sy industries, with en ever-imcreeasing share of these
investaents going to expenditures on equipment,

Table 5
Changes in the Structure of Oapital Investasnts
1n InSustry of the USSR (% of Sotal)

1930 | 1965
Assesbly and constructicoa work 51 L
Bgniyasat, Wels, acessserics " VY
Msosllansens ‘ [ s




The increase in expenditures on equipment is a
characteristic feature of the national ooono-y; Howe~
ver, in some cases, especially in ocountries with very
high or low temperatures, expenditures on buildings and
structures are hishar; In underdeveloped and developing
countries the greatest share of capital investments
goes into new conntruction; In the developed countries
capital investaents on a greatly increasing scale are
directed to the technical reconstruction of existing
enterprises, This involves a -up greater share of
capital investsents in equipment,

Capital investments in the Soviet Union in 1965
for the expansion, reconstruction and technological
equipment of existing enterprises were as follows
(% of total volume of capital investasnts):

Kleotric power stations

Chemical industry

less than SO8 of capital imvestments £or ressast-
ruction was made in the light .lﬂ chemical industries,
and ia electric power stations.
T.G, ™e gemersl trend of laws of development affecting
m-wmumuwmmum
seea ia mechanical engineeriag as ia other industries.

Totsl for industry ]
Mechanical enginesering »
light iadustry a6
Ooal imdustry g
28
8
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The development and upgrading of me thods of production
and organization are asccompanied by a systematic
increase in expenditures for raw materials, semifi-
nished products and components, and by an increase

in the share of expenditures connected with depre-
ciation of equipsent and a reduction in the share of
expenditures on wages and other social needs. Moreover
these tendencies continue, as a rule, in spite of
steadily rising wages.

The problea of eaployment for the developing coun~
tries is of great impartance in determining which in-
dustries can and must be given priority. In these con-
ditions, the share of manual labour also plays an im-
portant role. An analysis of expenditures in various
branches of industry reveals that labour consumption
among the maunufscturing industries is highest in me-
chanical engineering. Of course, the specific labour
consumption in the mining and timber induatries is
nigher but the developasnt of these industries is de-
termined both by the nmatural resources in a given
country, and by the possibilities ol esmploying a sec~
tioa of the population on heavy work.

II. 7. This factor is taken into account in the
USSR in planning the development of industry ia the
economic regions and national republics, For instance,
ia Idshuanis which possesses comparstively few reaour-
oces of rev meterials, the probles of employneat wes
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solved by the intensive development of precision

machine-tool building, instrument building, 1.e.
industries which require great amouncs of manual
labour,

In the eastern and northern regions of the Soviet
Union characterized by adverse climatic conditions
priority was given to industries which require a mi-
nimua amount of manual ladbour, for emh. povwer en-
gineering, non-ferrous metallurgy, eto.

The development of mechanical engineering in the
eastern repudblics depends primarily upon natural re-
sources. For example, Usbekistan produces textile and
cotton-picking machines, Kasakhatan - sgricultural and
aining uchinn; Naturally, the productiom of equipment
in the USSR is organised on the primeiple of the most
practicable geogrephical distridution and extensive
ma-vqppu-n co-operation,

II. 8. Neehanical engimsering is a highly prefi-
table bremch of industry. Teble 6 gives seme data oa |
the prefite of Soviet industrial emterprises ia & mus- |
bar of industries.

e




Table 6
Profits of Industrial Enterprises in USSR

in 1965

Profit, per cent of
fixed snd ciroulating
capital

‘Induatry as a whole | 13

Mechanical enginsering 16;7

Perrous metallurgy 8;6

Elsotric power production 4,6

Tisber and wood-~working

industry 6;9

Chemical industry 6.8 -

Iight industry 29;9

Food industry 24;4

In Soviet industry oaly the light and food in-
dustries yield a higher profit with respect to fixed
capinl, '

II. 9. Thus, mechanical engineering moccutu}ly
conbines the possidility of exerting a decisive influ-
ence on the techmological level and rate of «vqlopuat of
all industries and agriculture, ensuring a high level of
employment and at the sane time being one of the most
profitable bdrenches of :I.Muu':.

Table 7 gives ocomparetive data for several
eountries oa the developmen$ rates of industry, mechs-
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336
245
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nical engineering, the growth of labour productivity
and national 1ncom;

Understandably, the growth of labour productivity
and national income is determined by a number of other
factors, but there is no denying the influence of
mechapical engineering on the improvement of these in-

dices,

III, MACHINE~-TOOL CORBTHCUTION AS A MAJOR
BRANCE OF MECHAKRICAL ENGINEERING

III;l. The quantitative and qualitative development
of mechanical engineering is impossible without indust-
rialized production of machines, instruments and mecha-
ninl;

The technology and organization of machine produc~
tion sre governed by the genersl trends of technological
progress in 1nduatry; The production of high-quality
sechines with a minimum expenditure of labour and funds
calls for the use of appropriate technological equipment
which under modern conditions can be expressed by the
tera "machine tools".

The branch dealing with the comstruction of machine
tools includes the production of a whole complex of tech-
nological equipaent used in making mechanisns, instru-
ments, cutting tools, measuring gauges and other types
of technological .qup-nat; However, statistical data in
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sany countries include under the title of machine-tool
construction only metal-cutting mechines and press-for-

ging equipment, In some countries measuring gauges, out-
ting and auxilisry tools are not included under machine-
tool construction,

III. 2; Machine-tool construction as s branch of
m-ochanical engineering develops in conforaity with the
general laws of development of mechanical engineering. How-
ever, the greatest stress in the development of machine-
tool econstruction is on the need for the fullest
utilization of rew materials and semifinished products, !

Technological progress in machine-tool construction
has also influenced the sise of -chinol; In recent
Years there has deen & maried tcndoncy'tonrdl differen~
tiation of equipment according to sise.

Along with sedium-sized equipment (meinly related
to servicing the needs of man) the trend has bdeen %o
sharply inocrease the dimensions of machines a8 well a8 %
ainisturise thes, perticularly in electxronios,

Machine-tool constructicm, today, sakes inbo
acoount the need f?r uohuukto produce the uﬁu:uod
sises of equipment,

In connection with the growing demand for precisipn
in the manufscture of mechanical engimeering poducts
(bearings, instruments, etc.) it is necessary %o solve
the problem of design and repid development of the pro-
duction of precision equipment and instruments.

+




II1, 5; Machine-tool construction in the USSR and
other countries is developing faster than all the
branches of sechanical enginsering and metal working.
as a |hoh; T:ble 8 sussarises the data on the &ynamics
of output of metasl-cutting .ﬂhi'l;

Table 8
Growth of Output of Metal-=Outting Machines

Oowmtry %1990 T 19ea
Balgeria 99 68n3
Bamgary - 12500
Viet Jem - 1078
am 2020 43300
Korean Pecple’s Democretiec 150 3097

Republic (1958) (1963)
Polend 3800 29300
Rumania - 69087
Osschoslovakia 12900 21700
18A 162000 150000
VR 71000 1885000

W
In amslysiag the figures given in Table 8 it mwst
" be borme ia mind that the trend in recent years has




boea imsreazingly towards qualitative changes ia ma-
chine design, conseguextly the cost of gross ousput has
risen eomsidersdly faster than the imcrease ia produe-
ton,

III. Q. A charecteristic feature of machine toel
mmﬂuuhmuiuhuhwthnuiq
s nusber of previcusly beckward natiomal republics.

Table 9
Share of Syviets Unica Repudliss ia
Production of Metal-Outting Mechines (19635, per
cent)

r—y Geor- Iith-| Arwe-
g B2 lea 582
) isn |s8R

0T

Territory | 100 [76,2 | 2.7 [0.9 [0.3 |0.3 |04

Populasion | 100 [54.6 h9.6 [3.7 |2 [1.3 [0.9

Productioa
of metal-
ocutting

sschines | 100 |95.5 | 13.4 |12.9]2.5 |7.6 |ae9
* . e

he developaent of sechine-tocl comstuctiea ia
such republios as Arwenis, Nyelorussia and Idthusnia

has contridbuted %o higher employmsas, repid industrisl
development and the grewth of mstiomal imsems.




Table 10 charesterises the growth rate of grees
industrial cutput ia severel mtiemal repudlies (per
osnt of 19%0 level)

Sable 10
| 19%0 1980 195
] 175 ol ns
I4 theenien 08B 2} 4 1030 1M
S ————— o= ———————— >
I11. 5; The developmant ¢of meching-%0] ecenstzwe-

Sion ia the UGSR bas treversed stages charecterissie of
aeny other alreedy industrialised eccuntries aand, as
prectice has showm, this experience uader present ood~
ditiens will be useful So the developing countries ia
eneating their aschine-boel induetxy.

Beofore ﬁo Great Ostoder Sosialist Revelatioca,
Resia hed prectically ne nechims-tool industry of its
m.mmdmmtm.“«—n
sepeir sheps and mechanical enginceriag plamts. laswstuy's
domsnd for moval-werking oquipnent was met by impervs.

e fizet stage ia the dovelspueat of the matiesal
ssehine-toel industzy was o capenise yjrelnetieaa




of all-purpose sachines required by many branches of
the mechanicul engimeering and metal-working Mlm.l;
These machines included turning lathes, milling machi-
nes, 4drilling, planing and tool-grinding uchim-; It
should be noted that these mechines even in the indust-
rially developed countries comprise more than 50% of
total output., Apparently, the developing countries
will also find it expedient to start their machine-
tool industry with production of these sachines, In the
first stages the best foreign prototypes were sdopted,
As industrial and tecbiical experience was scoumulated,
advanced Boviet designs were developed and put into
production;

The next stage in the development of the national
aachine-tool industry in the USSR was merked dy the
creation and production of specialised types of equip-
ment required for mass prodvotion in msebanical engl-
neering snd melal-working pilntl, primarily in the
automotive, tractor ani bearing industries and in the
instrument-ssking industry. Jor this purpose lpod.lll
sultipurpose multiple-spindle mschines were developed
for machiming housings, crankshafts, pistons, piston
rings, bearing resces, balls, ete.

This stage called for drematic qualitative lomiu-
tieahﬁ.-ouu-mlmm. the developaent of in~-
tegrated systems and wide standardisation. -The solutiom of
this prodlen becams feasidle &ue to the fast that by that

ol




time the country already hid comperatively large mmabers
of its own enginsers, designers and techmologists,

An important stage esbracing the forties and
fifties was characterised by the organisstion of pro-
duction of heavy and unique squipment for the power,
transport sschine building, metallurgical and other
Mulﬂdﬂl;

And, finslly, at the rresent stage,
the probleas is being solved of creating the required
nomenclature and organising production of sufficient
quantities of high-quality precision equipsent for the
bearing, automotive, aircraft and other industries.

The experience of the machime~tool industry ia
the Soviet Union may be useful seinly for the large de-~
veloping countries, such as India, BRrasil, etc. For smll
countriee with a limited oversll demand for metal-working
equipment, it is practicadble in most cases to build uwp
the natioml .machine-tool industry chiefly for the first
group of equipment. With respect to the othex groups
only certain essential equipmsent should de produced to
seet the -pocnl requiresents of the machine-~tool mw.

III. 6. Due to.ocoirect planning policies, the crea-
tion and development of the national sachine-Sool in-
dustry was adble to -58 the requiresents of rapidly de-
veloping Soviet mechanical engineering. ™e data given in
Table 11 characterise the growth of the musber of -m-
cutting mechines and press—-forging cquipnt in the um.
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Tadble 11

Types of equipment 1908 | 1940 | 1958 | 1965
Ustal-cutting machines,

thousands | 7 70 [1916 | 2760
Press-forging equipsent,

thousands 18 119 394 580

In step with the development of technology and or-

ganization of production in mechsnical engineering the
structure of the metal-cutting machine production is
also changing in the USSR {see Table 12).

Table 12
Changes in the Btructure of detal-Cutting
Machine Production im the USSR (per cent of

total)
Typs of machine 1940 1963
Turning lathes ?.6;8 24;8
Boring machines 0.'2 1;2
Drilling machines 27.2 18.4
Grinding and polishing mechines 3.6 ‘i5-7
Milling mechines 6;3 11;4 .
Rrosching sachines 0.1 0;3
Planing machines 03 | 0.2
Shaping machines 3.5 2.3
Other types 32.0 2,7




The improvement of mechanical engineering has
brought about a decrease in the demend for turning
lathes, 4drilling and planing sschines and an increase
in the demand for ailling and grinding uchinu;

As Teble 11 shows the machine-tool industry
today still enjoys a stabie demand for meny earliier
types of equipment. Thus, even under present conditions
of intensive, large-scale, mass production, there is
still a demand for the comparatively simple, shaping,
drilling and turning machines. Therefore, while crea-
ting new groups of equipment and expanding their pro-
duction,it is still necessary to conduct persistent and
intensive work aimed at continued msintenance of the
technical level of esrlier types by modernising and reple~
cing them with new improved models.

III; 7, The most characteristio feature of all
sypes of equipment is their further autosstion chiefly
through the use of electronic qmu;

The large-scale production of cosplex parts is cha-

racterized by the eaployment of progras-controlled
mashines which make possible sutomation of the working

cycls, ensure stable quality of the products and reduce |
the tims and funds reguired.

Along with the higher level of sutoma tion in large-
scale and mass productiom, there is an intensive tran-
sition to sutomatic systems of nschines (sutomatio 1lines




pexrforaing a group of technological cperations of oom-
plete processing of parts).

All-round mechsnisation of production in mechanical
engineering is a charnctoriltic‘tutun not only of the
industrially advanced countries. The manufacture of some
products in any country, even a little-developed ocountry,
under present conditions may prove to be inexpedient
without the use of automatic lines (for instance, the
production of safety rssor blades can be effective only
on sutomatic unon); The manufacture of transiator re-
ceivers, particularly their mounting panels, cannot be
organised unlsas there is circuit priating equipment
Just as it is odvicusly impossidble to set up the effeo-
tive manufacture of such producta as elestric bulbs
without the use of autouneh.

Therefore, One must be critical of the view that
alleround mschanisation and sutomation is a prerogative
of industrially advanced countries slone and that these
nchoag are not good for the developing emtr:lu;

IV, BOME PRACTICAL ASPROTS OF THE CRGANIZATION
OF MECERANIOAL ENGINEERING IN DEVELOPING
COUNIRINS
IV. 1. In the process of ecomomic and imdustrial
development of the developing ocountries the following
stages in mechanical engineering caa be distingished:




Stage I. Acquisition in the developed countries of
the equipment required for the development of the nation-
nal economy and organization of maintenance and repair

of equipment available in the country;

Stage II; Organization of production of products
of mechanical enginsering indispensable for the deve-
lopment of the national economy and u}:i.sfyins the
constant demand of the popuhtion:

Stage III; Expension and organization of competi-
tive methods &«nd means of production of equipment that can
be exported to other countries inclulding the developed
ones. | |

In considering these probleas no decisiom should
be taken before making a thorough technical and econo-
sic analysis of all aspects doth froa the tactical and
lmecﬂ.oa} point of view,

IV. 2. Experience shows that soms countries having
no sufficient motives organise the production of mecha-
nical engimeering products ia quantities exseeling the
intmai denand and incapadle of competing a'm world
sarket Decause of high production eaxpenditures or & low
technological level, so that the cspital uvuipcgn u'
the organisation of productios prove inezpedieat.

The contrery situations occur more frequeatly, In
order to develop oms oF amother drench of the matiomal
.eomuuaummhn»mmw
ment which my be more eeomeaicsl for a particular case




than domestic oquipnont:; However, bearing in mind that
these products are constantly required for the deve-
lopment of the national economy, it may be moxre expe-
dient o organize national branches of mechanical en-
gineering in the interests of the national economy.

A complete solution of these problems, particularly for
the developing countries will require the aid of the
state or other more industrially advanced countriu;

The Soviet Union, in pursuance of its policy of
cooperation in the industrislization of developing
countries, has in the last 10 years helped to dbuild over
1500 enterprises on highly favourable tom;

N; 3, In solving the problem of the organisation
of nmational mechanical engineering, it should be borme
in mind that under present conditions not a single
country, no satter how large and industrially developed,
cap produce the number of machines, hstruunts
and msechanisms required for the development of the eco-
nomy, # that it is foroed to buy a considerabdble pro-
portion of equipment in other oonntriu;

4 The quantity and range of new machines, instru-
ments and mechanisms is constantly and rupidl;} incrog-
sing. :

Tous, in 1965 aloms, Soviet industry oreated 3366
types of vital machinss and equipment snd 1577 types of
instrusents, apperatus and mans of cnaaueien;

]
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Table 13 summarizes the data on the devolopment of
nomenclature of new products in the various branches
of mechanical engineering in the USSR,

Table 13

The Most Important Types of Machines and
Bquipment Created in 1950 - 1965

1950 | 1958 | 1965

Total esquipaent including: 650 2051 3366

Machine tools ‘1133 245 281
Press-forging equipment 1 5 99 106
Foundry equipment 8 | 19 59
Metallurgical and mining

eqipaent LS 122 115

Equipment for heavy industry| 35 135 1M1
Eleotrical-engineering

equipment 48 | 212 $3?
Agricultural machines 53 1127 113
Construction machines &7 16% 188

Equipment for light industryl 39 | 118 146
Bquipment for food industry | I | 108 158
Quantity of the most im-
portant types of instrue .
sents and apparatus - |88 (1317
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rv; 4; Experience proves that in some countries
it is economically expedient to limit organization of
production of industrial equipment prinmarily to such
types of machines, instruments and mechanisms that are
of vital importance %o the development of key branches
_or the economy, mainly based on available resources of
raw mtcriala; However, there are many examples when
some countries, including developing countries, ensurs
employsent of vheir population and increase their na-
tional income by importing raw materials for
some productse that compete successfully on the world
nrkot;

To ensure ths necessary funds for the purchase of
foreign equipment it is advisable to develop the nation-
al economy with a view to selling goods abroad for a
siamilar sua of -my; Traditional iteas of export may
be suocuéfully supplementsd by expw:ti of manufactured
sooda.‘inclndj.u the products of mechanical cn;imoruc;

IV. 5. Soviet experience in developing mechsnical en~
gineering bas shown that with the development of nation-
sl mechanical engineering the share of imports of
nmachines and equipmsnt gradually decreased to c.urtnn
lsvel, :Ln recent years, it bas become stabiliszed at
about 33.5% of the total volume of uporu;

Along with the development of mechaniocal engineer-
ing, tue export of mechines fros the USSR to other
countries has also been on the increase and at present
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it acoounts for about 20% of the totul volume of exports,
and shows a marked tendency towards further growth,

Trade with the socialist countries based on long-
tera agreements acoounts for greatest share in the
import and export of mechines for Boviet Lnduatry; In the
socialist countries there is an ever-growing tendency
towards economically expedient inter-nation division
of labour and specialisation, which ensures the most
effective conditions for the manufaciure of machines
and oquipnnt; The experiesnce gained by the socia-
1ist countries in rational cooperation in the field of
nechanical engineering saxy prove useful for other
oounm,l;'

IV, 6. In the early stages of development of na-
tionsl mschanical engimsering it is necessary to keep
in aind that modern mschines consist of s large number
of complicated elements and units whose nnvtuvm
in a singls ocountry may, at frist, seea uttioult. 8Such
types of products imclude bdearings, elsotric motors,
elsctric apparatus, oto;

The experience of a nusber of developing countries
jroves that it is practicable, in the first stages of
dmlop-bnt. to tuy thoio components in more developed
oountries with the subsequent specialised production
of these products ia large countries or their saDu-
facture by cooperation between several countries.
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Iv. 7; A datinctive feature of mechanical engi-
neering is also that its development calls Jor the orea-
tion end advancemnt of many types of related facilities
producing. various types of metals and other materisls,
paints, plastiocs, oeo; It is economically profitable
to produce a considerable portion of these products at
specialised ontcrpruu; Soms parts and units may also
be msnufactured by cooperstion detween smal.i shops

"employing & limited number of persomnel.

The organisstion of mechanical engimsering output
is determined, among other factors, by the level of spe~

oin;.tauoa in the production of castings, pressings,
etc,., 85 well as fastenings, gear wheels, units, hard-
ware, bouim. elecstrioc apparstus, etve.

IV, 8. An advanced national mechanical eagineering
iadustry presupposes close coordination on & nation-wide
scals of all consumers and mppmri of raw materials,
components, seaifinished products within the country
and the acquisition from other countriss in ecomomically
Jcacticadble amcunts of products that are nmot suitable
Lor -nn.r.cwro ia the country. -

. Iv, 9. The maintenance and development o.t the tech~
aical level of mchines and their manufacturing methods
calls for mwiqto ocndiuou; It is 4ifficult to
imagine now the path of mechanical engineering in the
USSR, its first steps, the comstruction 6f the first
plants, had all this 20t been preceded by the construo-

-”-




tioa of experimsntal shops, plant lnyonhoml,
designing bturesus, research institutes. At that time
sany experts in She West regarded it as technical ad-
venturiss and unwarranted squandering of funds in s
country with limited ruourou;

Today, the systea of research institutes, power-
ful experimsntal shops and laboratories are the pride
and backbons of engineering progress not only for So=-
viet industry but for sany other eountnu;

In 1965 designing, research and exploratory deve-
lopment were conducted in the BSoviet Uniom at 2393
buresus with their own bnllnu.

Industrial enterprises had 39,166 designing buresus
and departassnts, and 25,788 ladoratories.

T™his owar:l.anoo.lhmld also de considered dy the
developing countries. Experimental research setivities
should be conducted comcurrensly with the organisation
of the eorr?-po&m branches of national mechanical
engimeering.

IV. 10. The development of wschanical engineering
and wide spplication in the utiengl economny of complex
equipment calls for_skilled ladour, ]

The experience of the USSR and other countries
shows that earlier ideas that with the improvessat and
developmnt of techmological equipment, the demand for
skilled labour will fall have been refuted by industrisl
developmesnt.




The operation and maintensnce of modern machines
and eguipment require highly-skilled personnel
possessing ths Nnecessary technical knowledge mbn;n
them to understand and service complex modern equip-
aent.

This problea is ot.pu'ticnhr importance to the
developing oountriu; The opinion expressed by some
experts that in the developing countries only the
sisplest low-efficiency types of sachines should be
ased becsuse of lsck of trained personnel is not cor-
robors*ed either from an economical or social aspoct;

The training of a highly skilled lathe or milling
sachine operator for all=purpose equipsent obviously
takes no lass time and money than the training of a
skilled mschine fitter.

At the presant time all countries, including the
developing countries, use not only industrial equipment
but also very complicated household eguipment, such as
radic and television sets, refrigerators, cars, sir
conditioners, etc., whose cure and servicing calls
for skilled technicians; therefore, it is practicable
for the developing countries to train highly-skilled
personnel not only for the cperatdon of household ‘
egiipmsnt but also for wtr:.




o

This report gives but & genersl outline of Soviet
experience gained in the development of mschanical engl-
uoriu; Therefore, the brisf conclusions and recommen-
dations contained herein should not be regarded as
universal and all-esbracing.
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