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I. Introduction

The present report deals with the problems on the bromotion of
the production of metal-cutting equipment in developing countries
being at the initial stage of industrial dzvelopment and having un-
derdeveloped mechanical engineering with rather a poor experience
in manufacturing machine tools or withcut it g% all;

1 oo n

Sme st e S — - -——— e e ewa .

To-day the rapid development of productive forces is charscte-
ristic not only of the industrially developed countries but also of
many developing countries.

In these countries efforts are being taken for the organization
and expansion of national industry as it is the mos% important basis
for the successful settlement of the problen on the employment of
numerous and ever growing population in developing countries, the
increase of its living standard.

The structure of the industry in each developing country deypen-
ds on the character of its natural resources, climatic and other
peculiarities.
| This structure may be determined by the necessity of the deve-
lopment of the industry on extracting various mineral resources, in
particular petrcleum and gas. by the construction of electric power
stations; by the de¢mands of the development of agriculture, railway,
automobile and air transport, the building materials industry, the
produce processing industry, in particular by the comstruction of
rice-refining and jute planis, creameries, canneries, mills, textile,
shoe and chemical enterprises as well as enterprises producing arti-
cles intended for manufacturing consumer goods, equipment for handi-
craft workshops and a number of other fac.ories.

The necessity of the development of the above-mentioned and

other industries requires various machines. In the initial period of
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organizingz the national industry these requirements are satisfied
at the expense of import. With the growth of industry the import of
the ever increasing numoer of macaines becomes more and mOore unpro-
fitable because the correlation of prices of imported machines, on
the one hand, and of exported raw materials and agricultural produ-
cts, on the other hand, is highly unfavourable for a developing coun
try .since in order to get means for purchasing machines it is neces-
sary to sell a great number of raw materials and agricultural pro-
ducts (often needed for home comsumption), the production of which
requires much more human labour than it is necessary for the produc-
tion of the machines acquired in exchange. .

The imported machines used in industry need repair. Without na-
tional mechanical engineering, spars parts for the machines are pur-
chased from other countries or produced on the machines bought abro-
ad; furthermore, repair is often carried out by foreign specialists.

Such an unprofitable for a developing country situation, inevi-
table in the initial period of creating its national industry, with
the expansion of the latter becomes a great drag on the development
of national economy, makes this development dependent on other coun-
tries. . |

Therefore, it is natural that developing countries are striving
for the creation of their own mechanical engineering which would
give the possibility to meet ever increasing needs of the country
in new machines and ensure the repair of working machines at the
expense of national equipment and by the efforts of its own specia-
lists.

During creation of nationsl mechanical engineering, especially .

b

in the first period, there arise great difficulties caused by the
lack of national specialists and skilled workers, any experience in
the production of machines as well as by the lack of materials and

a number of purchased parts which are necessary for producing machi-|




nes.

An essential factor of the successful settlement of economic
problems in developing countries is the planned change in the struc-
ture of economy aimed, in particular, at the rapid development of
the industry as well as considerable government investments.

In the initial period of organizing the production of metal-
working equipment it is very difficult for a developing country to
compete with the firms of industrially-developed countries export-
ing their output to this country. In this connection government or-
ganizations in a developing country rather often have to take measu-
res patronizing the development of machine-tool production, give
this branch of industry the priority in the distribution of curren-
¢y, purchase of licences, import of machine models etc;

The examples of some developing countries testify that in apite
of considerable difficulties the development of industry, in parti-
cular the creation of national mechanical engineering, may be posi-
tively settled in comparatively historical terms.

The international cooperation between developing and industri-
ally-devulopod countries as well as the use of the latter experience
favours, to a great extent, the settlement of this problem and makes
possible to reduce considerably the terms of creating mechanical en-
gineering industry and preparing npociaiiuts and workers in develop-
ing countries.

The assistance rendered to developing countries by the United
Nations Organisation is of a great positive importance.

II. Eole of Metad-workink Equipeent Productien i
"~ Mechanical Bugi ™ ,
~ The prpduotion of metal-working odnipunnt including the greater
part of it - machine-tools - takes a particular place in mechanical
engineering.
Iotal;'orking odpip-onx represents machines on which all other
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Clocks, tractors and other agricultural machinery, cars, equip-

machines are made.

ment for mining, light, food and chomical industries, metal domestic

wares and all other sorts of metal wares cannot be manufactured with

out metal-working equipment employed.
Therefore, netal-working equipment is one of the most impo*tantz
bases of the whole mechanical engineering, consequent y of all other
branches of industry using various mackines. é
Providing of the handicraft industry usually developed in deve-'
loping countries with small motal-cutting machines gnd tools is of
great importance for its intensification. _
Hence, it becomes clear that the development of nctaldworking.
equipment production is of great importance in solving the problem
on the creation of national industry in a developing country. §
Proé;eding from the interests of the development of the whole :
industry it is connidored to be correct that growth rates of tho i
metal-working equipment production should be slightly higher in com-a
parison with those of mechanical enginsering production taken as a ‘!
whole. }
It should be noted that the manufacture of metal-working lachi-;
nery is a labourious production requiring a great number of people '
which is an important factor from the pﬁint of view of population
cnployn@ﬂt.

III. General Problems op the Development of Metal-working
uctio oping C

The developmant of metal-working equipment production in a

country. cannot be isolated from the development of other branches
of industry.

The metal-working machinery industry purposed to meet the need
of various branches of industry in these machines cannot manufac
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them without the products supplied by other branches of industry
such as metallurgical, electrotechnical, chemical and others.

Thus, tho development of metal-working equipment production
should be regarded in a complex with the development of the whole

industry in a country.
| One of the primary problems to be svulved when starting the de-
! velopment of metal-working equipment production in a country is to
determine what types and sizes of metal-working machines should be
produced in the first places. ;

This is determined, firstly, by that what types and siszes of
the machines are of prime necessity in the given period for the de-.
veloping industry of a country and, secondly, which of the machines
and in what quantity can be produced in a country taking into acco-
unt all the circumstances which define the possibilities of their
production.

Such an approach to the solution of the problem on the produc-
tion of metal-working equipment is correct not only for the initial
period of the dnvolopunt.ot its production in a country, but also
for the following periods. , _

With every new period of time, on the one ha.nd.. thexre will

grow the demands in nomenclature and quantity of metal-working ma-
chines and, on the other hand, with growth of thc industrial base
for their production, accumulation of experience and incroase of

-machines in:
specialists there will rise the possibilities of producing Xkx wider

nomenclature and greater quantity.

Since a certain period of time these basic statements will be
added with the considerations on machine export.

Both iu the initial and following periods of time it is neces-
sary to determine the technically- and economically-advisable mini-
mum quantity of congroto types and sises of utd&orkins machines
that will be sufficient to meet the demands of industry.
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It is important becsuse an unwarrantably great nunber of types
and sizes of machines produced in a country reduces their serial pr«
ductinn and, consequently, increases thc cost of their production
makes more complicated and expensive the veprir and maintenance of
pachines when used by customers.

At the Zirst stoges of the development of metal-working equip-
ment production it is advisable to produce first of all universal
maciines designvd to perform a wide range of operations On machine .
conponents.

As for metal-cutting equipment it will be universal medium-si-
ged machinea:

lathes for maximum workpiece diamcters 250, 320, 400, 500 mm}

drilling mechines of maxitum drilling diameters in steel 18,

25, 35, 50 mmj

boringZ machires with spindle diamoters of 65, 80 mmj

ahaping pachines with ram stroses of 320, 500, 700 mm;

kpee-type milling pachipos with table width of 200, 250, 320 =
g¢ircular grinding machines for maxirum workpiece diameters 140
200, 280 mm;

gurface pripdinz pachines with table width of 200, 320 mm

wpiversal tool-pgrindipg machines, baw
It does not mean that the abovo-mexitiones Types an 80

14 be produced cll at once. Only some of them may be produced depen
ding on the primary demands and possioilities.

It may appear to be advigable to master the production of some
other types and sizes of universal machines besides the mentioned
above, in particular small bench-type lathes, milling, drilling and
tool-grinding machines to meet the needs of handicraft Mltry;

The production of heavy-duty machines is necessary for such a
country as, for instance, India which has sufficiently developed
pachine tool industry and enterprises of hoavy engineering industry
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Along with general-purpose machines intended to perform a wide
o

range of various operations it might de advisable for a certein
pranch of industry to master the production of single-purpose machi-

Lu intended to perform only one operation on parts, the quantity of

*'hich is rather large.

B ’ The standard of technological development of metal-working equi-
‘pment production in a country is determined not only by the number

kﬁot machines produced but also characterized by the figure which is
the sum of the products of the number of machine types produced and
the number of machine sizes of every type.

Thus, for instance, if five sizes of lathes, three aizu‘of
‘drilling machines and two sises of milling machines are produced,
‘thon ten type-sizes of metal-cutting machines are produced all toge-
‘ther.

It is estinated that approximately 1200 or 1500 type-sises of
fuchi.nu which can be produced in batches, are necessary to comple-
tely meet the needs of up-to-date mechanical engineering in general-
;purpose machines. These figures do not include npocid-purpou nachi-
nes intended to perform quite oertain operations on certain parts.

Even industrially-developed countries do not usually produce
all the type-sises 0f machine-tools necessary for their mechanical
enginnering. They select from the total. number of types and sises
lonly those the production of which is coasidered to be most sdvisa-
ble proceeding from the demands of home mechanical engineering and
oxport. The restv of the necessary aachine types and sises are pur-
{chased from other countries producing thea.
All the nore 80, a similar sclution is natural for developing
MM;I shere 1z the initial period there is & poesibility to pro-
& mmall mumber of tnu nd sises of machines not complicated
i baving a ssall weight.

The growth of metal-workiag oﬂpn productioa ia a country

Ve




1s characterized, along with the increasing number of nmachines pro-
duced, by the increasing number of their types and sizes.

At first the nunber of types and sizes is exprossed by wits,
then by tens and subsequen*ly by hundreds.

Therefore, arbitrariness should not be allowed in selocting
types and sizes of machines to be produced. It is highly important
from the very beginning to establieh a certain scientifically-groun
ded regularity in sizes of machinas ol every type which will be put
into production later con.

A scientific and engineering analysis shows that it is more ¢~
visable to form a range of sizes of machines of every type on the
basis of geometrical progression with a cosfficiernt which moot ofte
equals to 1.25, 1.4, 1.6. It means that every next size of a macair
according to its main dimension (for instance, according to the mau
aua machining diameter for a lathe) is determined by the product cf
the main dimension of the previous machine and one of the rentioned
coefficients which is chosen.

The scientific and engineering analysis shows that establishir
of machine-tool sizes on the basis of geometrical progression allov
to meet the needs of mechanical engineering in these machines with
minimum numdb ' of their modsl and or (tes favouradble conditions I«
the unification of parts and units among different sizes of machine
to be produced. The mentioned factors assist in increasing the ser:
sl production of machine parts and, consoquently, in reducing the
cost of their production.

The decreased number of different machine models and unified
parts and units forming a part of the machines is also a positivo
circumstance in using and Tepairing machines at customer's place.

In the initial period of the development of metalworking equi
ment production it is necessary to choose not heavy and sufficienv
simple machines without complex sutomatics and complex hydreulic,
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electric and electronic apparatuses.

With gaining experience and improving professional skill of
specialists it will be possible to produce more and more complicated
sachines along with the simultaneous mastering of the production of

hydraulic, electric and other apparatuses which are necessary for

more complicated nmetalworking machines.,

- As far as metalworking equipment is concerned the practice or
b ite production shows that usually in the initial period there i:c the

following rough proportion among the numbers of general-purpose ma-
"t chines produced in a country:

lathes 35 per cent
e drilling machines 30 per cent
o boring machines 005 per cent
1 shaping ‘ndcﬁ:m aachines,
’ slotting ma s 8 per cent
" ailling machines 6 per cent
grinding machines of various types 4 per ocent
n-ﬁ tool grinding machines 3 per cent
_ '{* cutting-off machines 2 per oent
| others ‘ 10.5 per oent.

Depending cn the specific demands of mechanical engineering in
the given country the M-quctod proportion may dbe different.

02 metal-forming equipment the following machines of wide use
are usially mastered in the initial period:

Compressed-air overhanging hammers with dropping parts weigh-

ing 100 kgi

Nigh cutput presses with capecities up to 100 tons;

Piercing presses for hole diameters up to 30 mm in a sheet wp

"% 10 =m thick; |

fheet metal shears for sheets up to 6 mm thick and 2000 mm long

Rolled dar shears for cutting round bars up to 50 mm diameter.
From the very beginning of the development of metalworking
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oquipment produciior in & country it ig highly advigsable (o estab-
1ish, or u sat’onal scaie, a daciual digit designation of universal
types of thesa machinas.

Thua, for instence, The followirg clussification may ba cstab-
1ighed for necial-cotring wachines.

Every ,rousn ©4 lachines ig cosienated by a certain tigure wailceh

is wristen the Tirstin vho digital ¢esignabtion ¢of a machino typa.

-—

o — -

GﬁggP Hame of Macéine Grours (according tc operatios performe:iy
1. Adathes
2. dril)linz ond boring machines .
D grinding machines
4o EDM cod 5CM nechines
e Gaor end thread cutting machinesn
6. nilling machines
7. ploning mochines
8. cutting-cfy machines
9. miscellanzens

Each of the wain mechine zroups congists of subgroups. Ivory
subgroup is also designated by cone of nine figures wnich ig thoe <z
cond in the digitel. designation ol the ﬁpdei.

Thus, for instance, the subgroups in the latho grouvp coenstitute
such machines as universal lathes, turret lathos, turningQand-borinf
lcthes, multiple-tool lcihes, automatic luthes oto;

The subgroups in the drilling end boxring irachines group wiil Lo
column drilling wachines, radial drilling machines, horisoatal bor-
ing machines, precision jig-boring machincs and others.

Tho last figures §n the designation of a model ghow the nmain

i

dimension of a machino. Sc, Zor example, the me'- dinemsion fcr uri-

versal lathes is tho maximun turning diemater, for drilling mechinc.
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4t is the meximum diameter of drilling in steel.

According to the classification mentioned above the digitel de-
signation for the column drilling machine of 35 mm maximum diameter
of drilling in steel is "2135".

In this digital designation of the machine model the first figu-
ve "2" indicates that the machine refers to the group of drilling
and boring machines; the second figure "1" indicates that the machi-
ne is a column drilling machine; the third and fourth figures "35"
indicate that 1.=he maximum diameter of drilling in steel for this na-
chine is 35 mm.

The machine groups and subgroups may be designated by otber fi
gures if it is conaidnrodonoro Teasonable. '

If the machine model is aubdoct' to modernization then for the
distinction of the modernized model from the o0ld one the letter "M"
is added to its designation. For example, the lod.u"niud model of
the drilling machine will be designated as "2135M".

On the above-stated principle a designation classifier is made
for universal machines including their main types.

Using such a classifier the state organisation which is respon-
sidle for this, gives the numbers to new models of metalworking ma-
chine s biiig developed in the country npd registers thea.

Buch a system of designation and Tegistration of machine models
is convenient in planning the production of machines and in their
utilisation. |

Special models of machines produced according to the customers'
single orders for performing certain operations are not included in

the classifier and designated according to the systems estadlished
by the manufscturers. | |

_ In catalogues, prospectuses, ‘dn'im. letters and other docu-
ments naturelly apart from the digital duimtm,tho sachine type
1s also indicated; the main dimensions and other data being given
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in its specificationa.

Since the development of motalworking cquipmont production sho-
uld be effected in a close contact with all other industries being
developed in a country, the latter determine types, sizes and the
number of metalworking machines which are tc be produced in every
period of time. The long-term plans for tre waetalworking machines
production should proceed from the long-term pieng for the develop-
ment of the whole industry in a country-

Moreover, for cvery long-term period it is necessary to deter-
mine what metalworking machines can be produced in a country and
which of them should bs imported;

Gear-cutting and broaching are the machine-tools which should
be imported in the first period of the industrial development of a
country because they require for their production rather high skill;

In solving the problem on the import of machines, apart from
the possibility to produce them in a country, it is also necessary
to proceed from the expedience of importing thosz types of machines
which are needed in small quantities, striving vo put into produc-
tion machines reciuired in large quantities.

¥With the development of metalworking eguipment production the
number of types and sizes as well as the number of machines produced
in a country will increase in total deliveries of this equipment for
the mechanical engineering indust:;y, end accordingly the share of
imported machines will be reduced.

The development of metalworking equipment production depends
to a great extent on the development of those branches of industry
which produce metals (cast iron, steel and othera) and various pur-
chased articles necessary for 'the production of metal-cutting machi-
nes, such as electric motorg, electrical equipment, antifriction
bearings, driving belts etc.

For the production of metalworking equipment it is necessary

s e L
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to use as much as possible metals and various purchased articles pro-
duced in a country.

In the initial perod of the development of national industry
many of these materials and purchased articles have to be imported,
but with the development of various branches of national industry
this import will be reduced.

Simultaneously with the development of metalworking eqﬁipment
production in a country there should Ye alsg envisagad the producti-
on of cutting, abrasive and measuring tools,

Metalworking oquipment and its tools may be produced both at
the enterprises intended for their production only and at machino~ -
building plants manufacturing other machines too. In the lattor case
metalworl;ing machines are usually made in a separate shop of theo en-
terprise.

If the possibilities are available it is necessary to utulize
to the greatest extent the existing jobbing enterprises and shops
for the production of sinple amall metalworking machines , their
separate mechanisms, cntting and measuring tools. The facilities
available at these enterprises and workers having some experience
in machining will favour rapid adopting of metalworking machine pro-
duction. L .

If there is a considerable quantity of wood in a country and
the development of woodworking industry manufacturing furniture and
other wooden ware is advisable then it will be evidently ccrrect to
provide the productioﬁ of wood-working machines and their tools.
8ince woodworking and hetalworking machines are very much alike in
their design the problems concerning the production of the former

and the latter machines should be solved together.

The creation and development of the production of metalworking
(and woodworking if possible) equipmént in a develcping country re-

Quires for systematic and thorough studying of the industry needs
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in these machines. With further development it . s aecessary to pro-
periy determine the types and sizes of metalworking machines to be
produced in a country or importcd from other countries in different
periods of time.

There should be done the work on designing of new machines and
modernizing of old oncs produced in a county, the work on standar—
dization and normslization in the field of metalworking machines;
as well as the purchasc of licences for the production of machines;
the manufacture and test of machine prototypes, solving problems
concerning cutting and measuring tools for the 'w.achines. This work
should also include the training of specialists in the field of de-.
signing, manufacturing and proper servicing of machines, the trans-
lation into the language of a country various necessary foreign pa-
pors on questions of metalworkins machines and metalworking as well
as tho preparation and duplication for industrial workers various
technical manuals concerning metalworking. There should also be donc
the work on studying machines purchased from other countries, on ren
dering assistance in putting into production and proper saervicing
of metel-cutting equipzent imported or produced in a country as well
as many other kinds of work concerning the devslopmont of production

of metalworking machines in a country.

1V. Orzanizations Regponsible for Solution of Tcchnical Problems
op Metalworking Equipment Production ip Developing Countrieg

The necessity of accomplishing the above-uentioned and other
numerous kinds of work concerning the production of me talworking

equipment in a developing coutry requires for the establishment of
appropriate organizations there.

Evidently, recommendations on this matter should be different
depending on the standard of industrial development of a country.

To considexr thess recommendations it will be advisable to con-

ventionally divide the developin countries of Asia into two groups
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according to their industrial development.

The first group includes countries where there are engincerins

enterprises and, in particular, metalwork; 1g equipment ig produced,

even if the volume of its output is small,

The secoénd group includes countrian vhere mechanical engincer-
ing does not exist as it is, at best ther: are small shops %o rcpaia
imported machines and primitive shops to nanufacture ang repeir gim-

Ple metal warec of domestic usge.

A. Recommendationg for the P Group of Countries Having Me bani-

cal hg;neering ard Producigg Metalworiring Mgchineg

Because of ratner a sumall number of specielists in the Tiold oz

metalworking equipment in developing countries referred to the firgt
group and comparatively a small scale of netalworking equipment in-
dustry it is advisable to concentrate the most skilled specialistg
on metalworking machines as well as those graduated from higher ung.
secondary technical gchools in the country and abroad in a single
scientific and engineering centre® which should be respongible for
accomplishing the abovo-montionod.complex of work concerning the do-
velopment of tho nati.?nal production of metalworking (if poesillc
woodworking) machines,

It is reasonable to subordinate the scientific amnd ongineering
centre to a corresponding govermment body responsible for tho dove-
lopment of national industry.

The activity of the scientific anc engineering centre may bve
financed by the government bodies completely or partially. In tha
latter case a cortain part of means Bay be given by firms which will
use the results of the work carried out by the centre. Soms part of
Beans may come into the budget of the centro from the payment for
certain kinds of work carried out by the centre accoxrding to the cop:
tracts with firas.

' The name of the organisation may be different.
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Subdivisions (Departments) of the Scientific and Engineering Centre
nd Iheir Taskg: Subdivision I
- To study the needs of industry in metalworking equipment and

determine types and sizes of necessary machines.

- To study metalwcrking equipment production potentialities in
the country.

- To work out, for the forthcoming planned beriod and for ewery
Year of this period, proposals containing a list of types and sizes
of machines the production of which is advisable and possible in the
country (with enterprises recommended for the production of certain
types of machines) and recommendations on the number of machines of
every type to be produced.

When x»commending enterprises nanufacturing metalworking machi-
nes it is necessary to concentrate the production of identical and
similar by design types of machines at the minimum number of enter-
prises. This will result in the increase of the serial production
of machines and éke it cheaper.

- To work out recommendations on certain types and number of
machines which are to be imported in the forthcoming planned period.

- To give, according to the classifier, numbers to new and mo-
dernized machines produced in the country and register them.

The approximate number of workers in the subdivision is six;

vision II

- To. study machines imported and produced in Ghe country, their
design, operation and service rules.

- To trnnslato'into the language of the country the specifica-—
tions and service lanual: for imported machines to be used at the
custo-or'n plaoo.

= To render assistance to customers in setting-up and proper

ecrvicins of machines imported or produced in the country.

%0 carry out this work the scientific and engineering centre
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should have a demonstration hall whero 8pecimens of hachines imnort..

ed or produced in the country must be Placed.

The study and investigation of these machineg are carried ouip

with the use of received specificatious as well ag with tho holp of
representatives of organizations and tirms supplying these xachiuog.
It 18 advisable to utilize the demonstration hall also fcv 1

ching the reproaontatives of various enterprises of the co

o R

uatry to
operate these machines. SBuch training must be orgenizsqd 3
It is necessary o organize hare consultatlions, for the iadvg-

trial workeras, on various questions concerning wetalworking o@ip- ]
nent,

n e praper

In the demonstrationm hall certain rarts may be
deXs at a corresponding chaxge.

The kind of parts and thoir number ghould be suitable Loy muchi.
ning in the demonstration hall so that it will be possible %o derone
strate visually the operation of a machine and tcols, methoGs and
toohniduo of machining. The fulfilment of such ocrdere should on no
dccount turn the demonstration hall into am ordinary production ahop

and prevent from carryins out the tasks which this hall is iatondeq
for.

produced ty or-

IZ foreign governnent bodies and firms wish to snow their ua-
chines in the demonstration hall, guck an opportunity may be offered
to them froe of charge or at a ¢-rresponding charge.

Buoch a form of additional showing foreign Botalworking machinec
vill allow, without 0y expenses, to get acquainted with oqﬂpmnt
produced in other countries. This is important not only for select-

ing models cf interest to: their purchuo or purchase of licencoes

tific and engineering centre and sechanical sngineoring workorg.
e approximate number of workers in the subdivision is 15 to 30,
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bdivigion III

This subdivision carries out the work cn creating new models of
machines intended for serial production at tlie national enterprises
as woell as the work on improving the designs of machines produced in
the country.

It includes senior, medium~level cnd jirior designers. On the
basis of work done by the first subdivision in determining types and
sizes of machires to be produced in the country tais subdivision so-
lects those which are necessary to be designed.

Before starting to design a machine it is necessary to get tho-
roughly acquainted with machines of similar purpose applied in induf
stry and their operation, to study sinilar machines produced in otkLe.
countries through the available publications and to determine speci-
fications most suitablé”for the country conditiona which tae model
under construction should meet.

in the initial period of the development of the national metal-
working machine production when there is no experience in developing
new machines the reproduction of some foreign machines at the natio-
nal plants may be advisable.

This may be done by means of purchasing licences or giving
drawings on the basis of special agreement with corresponding fore-

‘ign government bodies or firms.

When there are no patent obstacles (in particular, when a ma-
chine was produced many yoafa ago and taken off the production adbro-
ad long ago) 1t may be possible and advisatle to copy drawings of a
machine used at a national enterprise for its serial production.

In the first case roproleptatives of a firm'or organisation
that have sold licences or given drawings usually take part in put-
ting the machine into production since together with the machine
drawings they also share their experince of produncing it.

If by chance the technical documentation is made up in the inch
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systea and in the country the metric system is adopted then it ig
necessary to convert the date given in the inch 8Ystem into the met-
ric one.

This work as well as manufacturing of the machine pPrototype and
its testing will assist to a great extent in improving the skill of
the personnel of the design subdivision at the centre.

When it is decided to start producing a machine nodo]%hou
: working at national enterprises the design subdivision coples the
.uchinc drawings making, if Decessary, alterations and improvements.

This work itself is a good school to improve skill of duisnarn.

In the process of machine designing there usually arises the .
mculity to test and investigate its separate parts.

Performing these tests, investigations and experiments requires
for stands and apparatuses . ‘ |

Investigations may be carried out by designers themselves or

research workers.

In the design -ubd_ivuicn it h\ advisable to have a ressarch
ladboratory where thc experimental and research work mentioned above
vili be carried ocus. (A list of oqiinunt for the research laborsto-
TY 1s attached in Appendix I).

In the process of sanufacturing a 36401 of a new or modermised
Bachine aocording to the drewings worked out by the design subdivie
sion tho designers render assistance to the production workers in
the settlement of arising engineering difficulties.

; Aftorthoirototmotnmor modernised machine is produced
- it-is put to detailed ladoratory test on which basis all Decessary
elterations are made in the drewings,

It by ehmoo thc prototype required considersble changes it
B3y be advisable to produce, socording to the amended drewings, the
l.ocond prototype which is also thoroughly tested.

It is reasonadle to produce, according to the amended drewings,
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@ small datch of S5 or 10 machines and install them at the enterpri-
ses for field tests. These tests may also reveal additiocnal defects
in the machine which should be taken into account by the drawings
before passing thea for the machine serial production.

In the period of the serial production of machines and their
use in industry the specialists who have worked ocus the drewings
systenatically observe the operation of the machines, are interested
in the remarks of production workers concerning their performance |
and, if necessary, make changes and improvemants in the aachine draw
ings. _

It is advisadle to install a machine prototype or ome of the
first specimens of its serial ovtpus in a workahop of the scientific
and engineering centre in order to systematically odserve the opere-
tion of the machine, such a shop being & production base of the cen~
tre.

With expanding scope of work of the scientific and engineering !
oontro, in partioular with increasing nomenclature of new and moder-
Dized machines produced there it is Decessary to implement the speci
alization of designers on differeant types of machines. '

In the staff of the design suddivision it is resscasdle to hm
groups dealing with the following types of metalworking mechines:

- metal-forming machines .

- turning machines

- drilling and bdoring mechines | :

- plaining, slottiag, ailliag amd cutting-off meshimes

- grindiag meshises

- gear-ocutting aachines.
| uuummumwm“ma
should dbe a growp m aeshines.

The Mv ot Raticasl standards and aommals ea m
m.mmtuummtnmwuuu

0

!
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ing work and production in this field of technology, considerabdbly

facilitates and specds up the fulfilment of work on designing and

manufacturing of machines, allows to save Up substantial means ard
time.

Therefore duo attention should be given to the problems of gtan.
dardization and normalization.

While working out national standards on metalworking equipment
and tools it is necessary to use as much as possibdble corresponding
recommendations of the Intermational Standards Organisation (180).

To considerably facilitate and speed up the working-out of na-
tional standards and to avoid possible rough nigstakes made in than
it is necessary to use corresponding standards of an industrially-
developed country with which there are wide commercial, scientific
and engineering contacts.

The limited number of points necessary to satisfy the req'uirc-

ments of designing and manufacturing of metalworking equipment shoul.

standa
be selected from these and 180 Raterials, proceeding 8 Yroduc.

tion 1n the country and taking into account the prospects of the de-
velopment. An unwarrantadbly wide nomenclature of normalized parts
unnacessarily complicates and makes more expensive their production
and gpplication.

It is advisadble to issue dranch nofnal- on originally norwali-
2ed parameters or parts. These normals can be transferred into the
category of national standards provided that they will prove t¢ be
good after their voriﬁcation for several Years.

Standards on some parameters and parts may be worked out at
once. o -

Normals and standards are made for the machine main dimensioas,
accuracy grades, materials, Zasteners (screws, muts, pins etc.),
fittings and other machine elcments.

The recommended list of materials on normalisation and standar-
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dization (except for normals &xd standards on umachinc main dimensi -
ons and accurasy grades) is given in Appenddx IT.

The design subdivision should also include groups decling with
electrical, hydreulic and lubricating equirment for netalworking ma-
chines.

These groups should have at thelr Jizoosal lshoratories furvish
ed with appropriate arparatuses. (The list of equipmeni for thesc
laboratories is given in Appandixes III aund IV).

Though it will be untimely to produce machines with rather cop-
plicated hydraulic drives in the initial period of organizing the
production of metalworking equipment in a developirg couniyry, néver-.
theless it is advisable to start at onco troining speciulicts om hy-
draulic equipment and establish a corresponding group of the design :
subdivision. |

Such a group studying foreign hydraulic equipmenrt and papers oni
this matter will solve problems concerning the apyvlication of simplo%
hydraulic drives which are to be omployed in mcchines in the noarasti
future, \

Hydraulic equipment speciulisto will-De also rcquired in the
country in conn,ction with tho dolivery of foreign hydraulicaliy-
driven machines.

Specialists on hydrsulic drives wiil be of great value when. in
the course of time machines with more and more complicated hydraulic
systems start to be designed and produced in the country;

It should be taken into consideration that hydraulic systems
-are widely employed not only in metal-cutting cquipment but in na.ny
other modern machines too. Therefore training of specialists in ths
field of hydraulic oquipment and, in future, the creation of itg 1
production in the country 1s of great imporiance not only for thc
letnl rking oqpipnnnt industry but for other branchos of aochanical

cngin”rins too.
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Depending on ti: stundard o the Tl onme g nationa: wetal-—
worlking equipnren® proluction snd toe soine o work

oo J2a C o '

O5 tue scuanvific
and engineering certre the decign suodivis.ooo, TOY uunber foom 24 to

100 persons.

subdivigion v

This subdivision deals with Lhe v shiens ot
~ iron enu non-.urrous cast i 0
- steel ant r's heat vreament

-~ torch cuicving: olectric ani Jas vaeldivg ST teLals; plastics

and rubber vechnical wares Top metalwo:klng chelinent

- lubricents and varnish paini.;: ralrting of muchineg,

This sublaiviszicn should have founciug/metal o - orde and cheni-

cal laboratories furuished with appropriate apparatuaes vitleh wiiow
2ll the necessary investigations and “€.%5 8o bo carviod out,

The subdivision should also have a laborctiory for heat treat-

i . . .
; 4 @wont of metals, facilities for Mecuadnicuad LYu3is L witols (lists of

equipment for founding/metallographic ani chemicnl labosatori.s,
heat treatment laboratory and equipmene for meral necaanical teels
are given in Append.xes III, IV ang v,

Depending on the scope of work pecfarrd at the soientifie and
sugineering centre and the neceseity 1 carry out o1 kindg ~f work

rentioned above, the subdivision 2ay consist of 10 .A 25 peraong.

gubdivision V

The subdivision deals with the problems of metal working tech-
nique as well as cutting and measuring tools. The .pecialists of thi
subdivision studying corresponding foreign materials .n thias Zield,
in particular normals and standards for tools importsd Lrom a coun-
try which renders te:nnical assistance. work out novauls ard dtan-

dards for cutting aud measurinrg tco!: used in the natiomal industry,

which will be a basc for organizing thair centralized production.
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On the basis of studying foreign materials the subaivision
iorks out reference tables on metal-cutting conditions whici are dur
licated and sent to be utilized in industry.

Specialists of the subdivision study the achicvements cf weold
ongineering in the field of metalworking vechaijue and taks meusurss
to introduce those of them which are of interest to be utilizea.

If nocessary, exparimental and rasearch work on cutting and
forming metals may be carried out in the subdivision.

The subdivicion should have a laboratory furnishbed specialliy
for practical checking and mastering various new metalworking proce-
dures.

These procedures may be of great interest for mony enterpiisac
or decide specific tasks arising at firms' plants in the courne of
their work. In the lattor came research work is carried out accord-
ing to the firms' orders.

The work of the subdivision may be performed not only in the
laboratories of the scientific and enginsering centre. In zome case:
it is advisable the work to bs carried out to a considerable oxteut
at tho enterprises for which it is intenrnded.

The subdivision should also have groups dealing with abrasive
and measuring tools. '

The number of workors at the subdivision is 490 to 24,

Subdivision VI

It deals with quostions of proper service and repair of metal-
working equipment.
The subdivision works out recommendations and manuels on PIro-

‘per service and repair of metalworking equipment. |

It gives consultations and renders assistance to entorprises

employing qntalworkins equipment, on questions of its proper service
and repair.
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Subdivigion VI

It takes up questions of scientific ang technica) information,
in particular popularizes the work carrieg out at the soientif.c angd
cngineering contre by means of distributing information naterials
sad informs on the achievements of inverest in metalworking industyry
wn other countrise.

The subdivision should have g group c¢i translators which, accor-
ding to the instructions of other subdivisions,must make translations
-n%o the languag: of the country of various technical materials that
aro of interest both for the scientific ang angineering centre and
national machine~building enterprises.

The subdivision

~ offscts the accumulation ang storage of technical documenta-
tion at the scientific and engineering centrej

- draws up and duplicates drawings, manuals and other papers
worked out at the scientific and engineering centre and distributes
thom among the cnterprises and organizations being interested in
them;

- according to the management instructions, takes meagures to
acquire technical papers of interest, in particular technical lite-
rature published in the country and abroad;

- ensures the accumulation of papers at the technical library

of the scientific and engineering centre and organizes its work.

At its disposal the subdivision saould have apparatuses and
personnel for duplicating of drawings, printing of text materials,
photographing, stitching as well as a dispatch office to distribute
naterials. The library and technical archives are gsubordinate to the
subdivision. | | .

The total number of workera at the subdivision is 10 to 30.

Thus, at the scientific and engineering centre in the first pe-
riod of its existence the total numbqr of production workers will
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amount to 80 to 220 persons and with addition to this number of ser-
vice personnel making up 50% of production workers the total pumber
will be 120 to 310,

The above-mentioned structure and number of workers of the sci-
entific and engineering centre as well us the contenis of works car-
ried out are given as a model. Thero may be some differences depend-
ing on the specific conditions of a country.

The scientific and engineering centre cannot fruitfully and
effectively work and its activity will not be of a success if from
the very beginning it has no corresponding industrial and experinmen-
tal base (experimental plant) to manufacture various stands, instru-
ments and parts required for carrying out research and experimental
work as well as for producing prototypes of wetalworking machines
and various mechanisms which will be designed at the scientific and
engineering centre and after their testing and mastering passed to
the industrial plants for their serial production.

The industrial and experimental base of the scientific and en-
gineering centre should represent an enterprise having at its dispo-
sal all the necessary equipument which enables, without great depen-
dence on other enterprises, to produce parts of machines and mecha-
nioms devoloped at the ocientific and engineering centre as well as
assemble and test thenm.

If there is an opportunity to receive rather duickly iron and
pon-ferrocus casts (together with the manufacture of their patterns)
from other ontarpriui. toe proriuntul base may not have a foundr;
and a pattern (maker's) shop. If there is no such an opportunity,
the experimantal dase should have its own founding production evea
if i¢ is small.

Engineering and toolmsker's sbops df the enterprise should hav
the following machiness

- for cutting otf‘blnnkl
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- for turning

- column drilling, radial drilling

- boring and precision Jig-bor:ng

- gear nilling, gear shaping and goar grinding

- circular grinding, internal grinding and surface grindinpg

- tool grindiug
- cutting off
Other typ:- 27 machines may also be required.

The numbcr “f machines ias detarmined by the dimensicns of the

scientific anc engineering centre and the scale of work of its in-
Jdustriasl base. Approximately it amounts to 40 to 100 units. (A list
nf machines is given in Appendixes VI and VII).

It is necessary to have shops or secticns tor hoat treatament
of metals, gas cutting, electric and -as welding of metals ag well
as for manufacturing parts of sheet.

The assembly shop should have electrotechnical, rainting aud
packing sectioans.

It is necessary to have a store of materials and purchased
goods. In connectic. with the experime:nital character of product:on
it is advisabdl. to have large siocks of raterials and purchased
goods both in assortment and quantity.

The cnterprise should have in proper places cranes of 5 to S
tons hoisting capacity.

It is highly desirable that the enterprise would be provided
with up-to-date equipment and well organized production, apply ad-
vanced methods of work and thus would be able to serve an example
for plants producing metalworking equipment, so that the Tepres3sn-
tatives of these plants could get acqu;intod with advanced techno-
logical processes .- founding, mechanical, thermal and other kinds
of working.
8ince usually the equipment and personnel af the enterprise
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of the scientific and engineering centre camnot be completely occu--
pied with work in manufacturing stands, instrumenis, prototypes of
machines and mechanisms it is advisable to use 50% of tho entorprise
capacity for manufacturing and sellirg swall batchbes of machines and
mechanisms which have been developed by the cclentific and angincor-
ing centre before and are in demand iu iwfastry. it will ba bighly
profitable for the financial state of this csntec.

The expoerimental enterprise shoula haves

- an ongineering department to work out thse procedure of menu-
facturing machines and mechanisms and to design accessories and tcol:
required for this purpose; |

- a checking department (equipment for which is given in Appen-
dix VIII);

- material supply departuent providing the enterprige with ma-
terials, purchased goods, cutting, abrasive and measuring tools.

- The total number of workers of the czporimental base is 50 to
300,

The area of sheltered premiscs is 800 to 3G00 sq;m;

The total number of workers of tke ccientific and engineoring
centre together with the personnel of the sxperinental enterpriee
will approximately range from 170 to 610 depending on the specific
conditions of the country. .

The management of the scientific and engincering centrs saould
consist of the director (whom the experimental onterprise is subor-
dinate to), commercial director, chief eanginser i1esponsidble for the
solution of technical problems, manager of the experimental produc-
tion (subordinate to the director).

(The staff of the mansgement and names of posts may be diffe-
.vent).

o

It is advisadble to locate the sclentific and engineering centie

in a place where enterprises producing metelworking oquipment are
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concentrated or not far from it, tho latter casge is possible jir suf-
ficiently good means of conveyance and communication between the en-
terprises are available.

The scientific and engineering centre ang its experimental Plan

or
may be located in buildings speclally intended for thegx1éspecially

in the first period) in a rart of production and administrative pre-.

mises of an existing enterprise producing metalworking equipnent.

While funciicring the scientific and ingineering centre should

have contacts with plants producing petalworking equipment and enten

prises of other branches of mechanical engineering,

If there are higher and secondary technical schools it ig neces.
sary to establish buginess contacts with thege educational institu-

tions and their teaching staff, the activity of which concerns metal.
working equipment,

It i3 advisable to engage the teaching staff of appropriate fa-

culties of technical educational institutions as well as students of
the fourth and fifth courses in carrying out works concerning their

speciality at the scientific and engineering centre.
The work plans of the scientific and engineering centre are
worked out proceeding from the needs in the development of national

metalworking production for the forthconing period and taking into

account the needs of mechanical engineering in thig equipnent (in
due courﬁe the negds of export) and ths achievements in the Tield
of metalworking equipment in other countries. ,

One of the most importent functions of the scientific and engi-

neering centre may be the training and improving the skill of speci-
alists for the metalworking equipment industry.

In this connection at the scientific and engineering centre
there nay,bo,provided drittlnon courses and seminars to 1§¥ovo the
8kill of specialists enployod at metalworking equipment Plants and
machine building enterprises as well.
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At the seminars dualiried specialists of the acientific abd en-
gineering centre acquaint industrial workers with the work carried
out by tha centre and achievemnets obtained ip me talworking aquip--
ment and technology in the country and abroad.

Every 3 or 4 years the scientific und engineering contre may
hold conferences for representativaos of metalworking equipmsat erts:
prises and those of mechanical engineering to discuss questions con-
cerning the development of its production in the country.

One of the ways to improve the qualification.of spocialists eom-
ployed at metalworking equiprment enterprises is to send them to tho
scientific and cngineering centre to work for 1 to 3> years. During
the time when industrial specialists work at corresponding subdivi-
sions of the centre according to the programs agreed beforehand the;
extend their knowledge in general problems of technology and especi.
ally in those fields which they are engaged in.

Thus, the scientific and engineering centre will be replenish-
ed with a certain number of prodn;tion specialists who improving
their skill at the centre will simultaneously contribute to its ac-
tivity; . : ‘

A similar form of work of industrial specialists at the scien-
tific and engineering centre useful both for the centre and enterpr
ses may be officially registered by corresponding agreemonts cnvisa.
ging, probably, some financial fees of the enterprises.

A set systenm of successful aupplying'induatry with metalworkin
machines is a problen'of great importance.

For this purpose it is adviasble to set up a atate organizatio
or private fim aolling national metalworking machines to 1ndnltr1;
Such an organization or firm must have clopc contacts with enterpri.
ses producing and utilizing these machines. Its staff should inclu-
de specialists capable of giving proper recommendations on roduirod

hen
machines, rendering assistance in sctti£§VGp and putting into use.
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- In case of a state organization it ig advisable to e¢nvisu e re-
warding its workers with a premium to stimulate their activity; its
rate making up e certain percent of tre ¢cst of 30ld machirze::,

It may be reasonable to establish certain forms of joint activi.

ties of the mantiorcd state or private firm and the scientific and

engineering cecatro.,

- 4§ b. Becommendatiorg for Developineg Countrieg Having No l.echanacal

t4

Ié@evelop;ng countrics whers meochanical engineering has Lot yet

existed, there ure no national engineers

-

and workers acquainted with
the production of machines and their parts.

Repair and maintenance of various imported machines and equip-‘

ment available in the country is cerried out by the representatives
- i of foreign firms - suppliers of the machines. Spare parts produced
| by these firms are utilized in this caes.

Mechanical engineering in such countries Ray be expressed only
in the form of production of spare parts for various mchines work-
ing in industry and repair of these machines,

As a form of training national specialists to ropair muach:nes
available in such countries as well as to acquire elenmentary know-
ledge in mechanical enginsering it is Tecommonded to establish one
or several industrial training centres to repair machines. The name
of such organizations may be different.

The main tasks of such centres should be:

- td et the liateners acquainted with the main types of machi-

nes available in the country and the rules of their operation

= to teach the listeners to resd drawings and make simple draw-
ings of finished parts;

= to get the listeners ucdpaintod with the main metal working
problems, machines employed for that, the tachnslogy of machi

ning parts, main rules and methods of machine repair.
The industrial training centres should have an industrial train-
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ing enterprise furnicncd with main typec of universal metalworking
machines. I% nust havea forging, foundins, welding, thermal and paint
ing departments.

Listoners of the certre study tLeorctical svbjects on guestions
meantioned ebhove and el practical rnowlel-c of now to operate metel-
working equipzent 2.0 nanafacture parts for machines $o Lo repaired.
They also study service instructions ol mocliires widely used in the
country.

Practiccl kiowledso in locksalth vork nay te acduired by repair
ing various equipmeni carried out at tl: nduatrial training centra
according to the contracts with customerc. Yor this purpese a repedr
shop should be set up at the industricl uruining snterprise or sepa-
rately.

8kill in repairing rochines cen alszoc be acquired by carrying
out repair work under contracts at placsc ¢ macbins exploitation.

Practicel training of sorvice instructions for mechines widely
uged in the country is elfected at corresponding enterprises.

To acquire eleron.ary skill ia meetiical eagineering and raa-
lization of goods produced by the industriuzl training onterprise in
the process of teachiug it is reasonable to manufacture ther: a
snall pumber of simple machines such as bonch matal-cutting machire-
tools for handicraft shops, simple agricultural and other macLinery.
Such work intended Zor training purposcs will also be i positive
importance for the dudget of the indus*trial treining contro;

Persons having ccupleted their studics at the industrial train-
ing centre are employed as repairers by existing and newly created
repair shops as well ac by different enterprises of the country.

lith growing nusber and qualification of specialists who L.a
nojnircd skill in mechanical engineering iLrough repair productioa
‘a well as with increasing number of rerair shops in the country

it is possidls to gradually raise problexza on creating the produc-
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tion of simple and necessary machines in the Rost qualified rerair
shops. In particular, it is possible to organize the production of
various kinds of small machine-tools (turning, drilling, tool grind-
ing and others which are usually quite hecessary for numerous domes-
tic ware repair suopsa.

For the inductrial training ceatre, new buildings may be const-
ructed or, ;f reasonable, the existing ones may be adapted after be-
ing reconstructed and repaired.

Projecting, construction, reconstruction and organization of
work of the industrial training centre are better to be carried out
under contracts with the help ofspecialists from industrially-deve-
loped countries. )

If there ar:nggsgggtialists to work as teachers at the indust-
rial training centre and its enterprise, it is advisable %o invite
them from an industrially-developed country on the basis of corres-
ponding contracts. Purthermore, all the Tequired training appliances
visual aids and text-books as well as wain technical papers to be
studied by the listeners of the industrial training centre should
be provided by the industrially-developead country.

The industrial training centre chculd have an office making
translations of foreign papers into the language of the country,
duplicating them to teach the listeners and distridbute somo of them
1n§uirtd by various enterprises, organizations and private permohl.

Model structure and number of workers enployed at the industri-
al training centre:

- & group of foachor- on theoretical subjects and masters on
production training numbering 10 to 30 persons;

- an office making translations, preparing, duplicating and
diqputchin; educational papers and visual sids, is of 5 to 20 perso-
nsi

- & subdivision providing drawings and other technical dg
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tation for spare parts, developing th» technology of their manufec-—
ture, organizing their production and storage, purchasing materials
to manufacture spare parts - 10 to 30 persons;

- governing body of the industrial training centre, its admini-
strative and executive and service persounel - 15 to 40 peraona;
Thus, the total number of personnel of the industrial training

centre will approximately amount to 30 to 120 persons.

The area of the rr:mises of the industrial training enterprise
at the centre is abtcut 500 to 2000 gq.m.
The number of various metalworking machines employed there ig

25 to 80 units.

With developing industry and metal working and increasing de-
mand for metalworking equipment in the country it ias advisadble to
use additional forma of training specialists in metal working indus-
try and its development in the country.

Moreover, it is possibdble to use in ever increasing scale some
forms recommended for developing countries having mechanical engine-
ering and metalworking equipment production.

It is of no exception that it may be advisable for a developing
country having metalworking industry to establish industrial train-
ing centres performing the same functions as those in the countries
which have no mechanical engineering. _

In the first period of creating the production of utal'ornn;
oqup.ont n%mn there is no sufficient oxperience in ma-
mufacturing nachines and when it has an extremely limited nuaber of
specialists which are not highly skilled, it is very iaportaat o
Beke use of the experience of industrially dsveloped countries by
inviting specialists who have experience and qualification in do.i.-
ning and manufacturing metalworking machines and organising their
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production.

Such assistance to a certain firm in a developing country on
the part of spacialists from industrially developed countries may
take place in case of purchasing a licence for producing a machine
by this firm,

A corresponding agreemsant about this assistance is usually made
when purchasing a licence.

In this case the assistance of spaocialists from an industrially
developed countty usually consists in 8iving consultations cn tech-
nology and orgenization of production of & certain machine which ig
an object of tho licenee. Here, a technological process of product-
ion of this machine appiied in the developed country is usuaslly used
with appropriate changes made with regard for the local conditions
of production.,

There may be cases when specialists from a developed country
are invited consultants to a functioning enterprise to render assis~
tance in increasing the technological standard and industrial offi-
ciency of the enterprise.

Specielists from a developed country may be invited zm mwwmwiw
Ixxtx to the corresponding government institutions as consultants

on questions of creating and developing the production of metalvork-

ing equipment in the country,

In she period of creating the production of certain wares in
a developing couatry when it is necessary to construct for this pur-
pPose a new enterprise or to reconstruct an existing one, agreements
are very often made with government institutions or firms of a de-
veloped country to work out, on the basis of reference data agreed
by both parties, a project of the enterprise including buildings,
production tcchniqﬁo. necessary equipment, organizing the productios
and other q'uution:.

In case of the realisation of the project specialists of an
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industrially developed country come to exercise, together with na-
tional specialists, technical guidance in bringing about the project

Carrying out this work specialists from a developed country
share their experience in constructing enterprises and organizing
the production, which is a good school for training specialists and
workers in a developing country.

Having taken the decision on creating a certain branch of indu-
stry with the help of a developed country, a developing country ra- ]
ther often sends its specialists and workers to the enterprises of
a developed country to study corresponding specialities necessary
for work at its enterprises. .

It became a common practice to send a certain number of young
specialists from developing countries to study at higher educational
institutions of industrially developed countries.

Besldes theoretical study students take practice at enterprises
of a developed country, acquaint themselves with the oxperience of
that branch of industry where they will have to work on returning
home.

Cases are not rarc when teachers of certain subjects from high-
er educational institutions of a developed country are invited to
higher educational institutions of a developing country;

In case of ostablishing a scientific and engineering centre in
& developing country it is highly advisable to invite specialists
from a developed country to render assistance in organizing the
work and improving professional skill of its staff.

There may be invited specialists of various profiles such as

those who organize the work of the scientific and enginesering centre
designers, researchers, manufacturing enginsers, repairmen, specia-
lists in science of utglo and persons of other specialities depend-
ing on specific demands.

It is useful to send specialists from a developing country to
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the scientific and engineering centres of industrially developed
countries for 1 to 3 years to study designing, research work, tech-
nology and other fields.

The program and term of studying specialists at the scientific
and engineering centre is determined by a corresponding agreement.

It may be advisable to use some of the above-mentioned ways of
applying experience of an industrially developed country for train-
ing specialists &nd workers and improving their qualification ag
well as for rendering assistance in developing production of metal-

working equipment in a developing country.
. see .

This report concerns thé'ﬁromotion of .the production of metal-
working machines in developing countries which ig one ¢f the most
important bases for producing the rost of industrial equipment in
the country. |

The recommendations mentioned in the report may be considered,
with regard for specific features of othLer branches of mechanical
engineering, as model ones to be used in creating the production of
other types of industrial equipment.

ose

The recommended lists of.‘l.aboratory eiuipment for the scienti-

fic and cnginoox;ing centre attached to the report in eight appendix-

es as well as lists of equipment for engineering and toolmaker's

shops of its experimental enterprise nay also be used for supplying
laboratories and shops of plants producing metalworking and other

nachines.




1.
2,
3.
4,
5.
6.
7.

8.

9.

10.
1.
12,
13.
14,
15.
16.
17?.
18.
19.

L1872

of equipment for testing and investiga-
ting metalworking machines, their mecha-
nisas as well as for perforning investi-
gations in the field of metal cutting

Primary equipment

[l - shaped compression dynamometers for 250, 500, 1000kg loads.
Ring-type traction dynamometers for 250, 500, 1000kg loads.
500 and 5000kg calibrating dynamometers.

Trade-type dial scales, up to okg.

Mail-type scales,up to 50kg.

Technical scales, up to 1kg.

%nertia dynamometer (with en indicator) for aeasuring cutting
orces,

Seconds timer.

Profilometer (surface finish gauge).
Hardness tester (Poldy-type).

Screw or hydraulic press (for dynamometer calibrating)

x6 and x10 magnifiers )

Prony brekes for power up to Skw, 10kw and 20kw,

Band breke with a stand.

Laboratory thermometers, up to 150°C

0,01rm dial indicatprs with measuring supports.

0.002mn disl iidicators with measuring supports.

Minimeter, 0.002mn greduation.

0.02mm per 1000mm frame level. .

Special angle protractc- for measuring cutting tool angles.
Revolution counter.

Precision surface plate.




Cheking centres.

24, Block gauges.

25. Thread gauge.

26, Feeler.

27. Set of angle gauges.,

8. Set of hairline gauges.

29. Height gauge, 0.02mm graduation.

30. 81ide callipers up to 350mm, O.0%m graduation,

31. Slide callipers up to 150mm, O.02mm graduation.
2. Micrometers for diameters up to 100mm.

Rlectric Equipment

1. 0.3 grade laboratory electromagnetic voltmeter, up to 600v.

Ze 0.5 Erado laboratory electromagnetic voltmeter with a set of
shunts for measuring direct current from O.4 to 1504,

3. Universal resistance bridge.

4, Set of small-sized electric nhuurins devices.
5. Various laboratory rheostats,

6. Recording wattmeter.

7. Laboratory autotransformer.

The above 1ist of tools and devices should be considered as
original.

With the development of production of netal-cutting equipmens
and the improvesment of akill of specialists more sophisticated
devices should be acquired and ugeds
I. Oscillographs. '

2. Amplifiers.
3. Detectors of variadles rotary and rectilinear motioa.

-




-w-

Time recorder with intervals varied from 0.1 to 1sec.

Small - inertia devices for nmeasuring:

forces

torques -

cutting forces
vibrations and others.




LIST

Appendix 2

of normalization and standadization
items recommended to be developed in
view of utilizing them in designi
and centralized production of met
working equipment

al-

Serial Norms ard standards classes Approximate number
Nos. of norms used
1. General norms 45
2. Materials 1%

3 Fasteners

4, Fittings 40
Se Normalized parts-various S0
6. Rormelized units - various 10
7. Lubricating systenms 30
8. Cooling systens 3
9, Hydraulic drive 20
10. Electric equipzment [¥s)

e b I Pneunatic equipment 8
12, Auxiliary tools 5
13. Cutting tools 50
1%, Measuring tools 2
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APPENDIX 3

LIST

of equipment for founding / metallographic
and chemical laboratories

Primary equipment

1. Bench drilling machine for sampling chips and specimens for
chemical and metallographic analysls - drilling diameter up
to 12-15mn.

2. Laboratory mixing rumners with 0.05m> cup for preparing test
molding and core sands.

3, Universal molding sand tester for compression, tensile, shea-
ring strength etc. in cold and hot state.

4, lolding and core sand tester for gas penetration.
5., Molding and core sand samples drying chamber heated up to 400°,

6. Portable hardness tester for large-sized and heavy parts - saa
gauges or devices of dynamic acgion. P

7. Molding and core sand moisture tester with measuring limits up
to 7 percent - stationary, portable.

8. Hardness tester for measuring surface hardness of molds and
cores,=

test in wet state
test in dried state.

9.. Set of equipment for preparing technological cast samples
( pouring, chill, shrinkage etc.). -

10. Styloscope

11, Carbon detector (sample is fired in a tube).
- universal gasanalyzer.

12. Porcelain and glass wares and reagents.
13, Water distillatirg apparatus.
14, Muffle furnaces.

15. Electric heaters.

With higher technical standard of founding production and

skill of specialists it is advisable to acquire auxiliary equip-
ments .
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1. Induction high-frequency furnace for melting ferrous and
non-ferrous metals in a pot up to SOkg (calculating on ferrous
alloys).

2. Chamber heating stove for heat-treating castings; oversll di-
mensions of workégs chamber - 1500x800x600=n and heating tem—
perature up to 1000°C

3. Reco multi-point potentiometer for recording temperatures
when cooling castings with measuring up to 1600°C.

4, Bcreen analyser of original molding and core materials.
5. Device for measuring clay content in molding and core sands.

6. lggiplant for precision quantitative spectrua analysis of me-
tals.

7. Electrolysis apparatus for electrochemisal analysis.
8. Spectrophtometers.

9. Photocolorimeters.
10."Mars” stoves.



6.
7e
8.

9.
10.

1.

1.
<.
.
L

De
6.

LISsS?

of equipment for metal heat-treat-
ment laboratory

Prigsary e¢auipment
Metallographic micrascope.
Rockvell hardness tester
Vickers hardness tester.
Brinell hardness tester.
Laboratory portable potentiometer for measuring teapcratures
{with thermoelectric couples chromel- alumel and platinum-
platinmum - rhodium)
Grinding machine for preparing metallographic specinens.
»0lishing machine for preparing metallogrephic specimens.

Draught hood for preparing and and storing reagents and
etching metallographic specimens.

Laboratory bench-type electric stove for heating up to 1000°C
Laboratory bench-type drying chamber for bheating up to 350°C,

Reagents and laboratory warse.

With developing production and hgmu‘
skill of specialists 1t is advisadle $o

Rinocular microscope (stereoscopic)
‘i :rohardness tester.
‘icro=- and macrophotogrephy deviee.
miversal magnetic flaw detector.
nch-type shaft electriec furnace for hesting up %o 1200°C,

. essories for photogrephlic oo,




1.

2.
3
s,
Se

LIGST

of equipnent deviccs for metal
mec cal tests

Primery  equipment

Universal test machine for laboratory testing metals for tensile,
compression and -crippling with loads up to 120Ckg.

Penduluz inract testing sachine. Maxinum ene supplied
the reised peu.dulum is 30 kga. Ty supp by

Brinell hardness tester - up to 3000kg load.
"Poldy" hardness tester.

Brinell microscope.

Rockwell and Brinell metal hardness tester.

Anxlliaxy sauinment

Portadle hardness tester for testing hardangd parts by elastic
coae-bacu of the nmetal.

Universal testing machine with a pulsator - up to 30000kg.
Vickers and Brincll hardness tester.

Portadle gear hardness tester.

Microbardness tester.
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LIST

of equipment for machine shop of
nmentlmoxxl at the -cicntffic :3..
engineering centre

——

Serlal Name of machine- Main Qm;ny lum.nt of fi-
re

Nos. tocls dimensions gures the 3-4
am column
1. Engine lathe dia. 250x500 2 Max. machining
dianmeter and
length
2. Engine lathe d1a.400x1000 10 .
2. lngine lathe dia. 4001400 2
4, Fngine lathe d1a.630x1400 1
5e Engine lathe dia 630x2800 1
6. Vertical lathe dia 1400 1 Max. machining
disaeter,
7. Bar stock turret
lathe dia 63 e Max, bar dia,
8, Chuck turret lathe dia,S500 1 Kax, dia. of
chucked worke
plece.
9. Horisontal boring
machine dia.90 2 Spindle Aaia,
10. Horiszontal boring
machine 41a.110 .1
1. Bench-drilling
machine dia.12 S Drinin,‘ dia,
‘ ia Steel.
12. Upright-drilling
umu 41a.3% F
13. Radial drilling
’ sachine dia.55 F
14. Bhaping mechine d1a,700 2 Rem stroke
15. Planing machine dia.3000x300 1 Table dimensions
16. Slotting machine 8troke 200 1 Raa stroke
17. Broaching machine 20 tons 1 Tractive force




29.
30.

3.

Knee-type horizontal
rilling machine

Kngg-tvpe vertical
milling nacnine

Eneg-type vertical
milling machine

Gear 1i]liry ma-
chine

Bevel gear planing
machine

Gear shaping ma-
chine

Gear grinding na-
chine

Spline-shaft mil-
ling machine

Circular grinding
machine

Circular grinding
machine

Circular grinding
zachine

Surface grinding

Rotary surface
grinding machine

Longitudinal grin-
ding mcchine

Internal grinding
machine

Internal grinding
machine

dia,.1250x%20

d43.1250x2 26

dia.1600x400

4ia.5%0Cx =6

dia.500x =5

dia, 500x =5

u‘o m &‘6

dia. 250%20C0

i a.100x200

di&.150x700

dia.2> 00

dia. 300x1000
412,700

Z

n

-

P

dia.2000x800x 1

x500

dia. 3 ¢ du.jg

aia.25 + dia. 1
&00

grirding 4ia. 400
machine (for tool grinding)
Level press 5 tons
Metal saw d41a.1010
Back saw -

el
1
4
<

Tadle dinmen-iczs,

kax, d4ia, ang

Module of urk-

plece.

Nux.sachiring
dia and length.

Tadble 4dimeraions

Table diaceter.

Eax. machining
disonsions

Max. 4ia. and

longth.

Dia. of grinding

wicol
Yozce
Saw dia.

Totals
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APPENDIX ?

of equipment for tool shop of Experimental
works at the scientific and engineering

centre
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12,

13.

14,

15.

16.

Engine lathe

Englne lathe

Engine lathe
Backing-off lathe

Bench drililing
machine

Upright-drilling
machine

Jig-boring machine
Shaping-machine

Knegt-tyve horizon-
tal milling machine
Universal milling
machine

Knge-type verticul
milling machine

Universal circular
grinding machine

Universal circular
grinding machine

Internal grinding
machine

8urface grinding
machine

Thread grinding
machine

Universal cutter- and

tool grinding ma~
chine

Broach grinding na-
chine

Circular saw grin-
&ing machine

Rough grindi mach,
(f:g t561 grfghing)

Main
Dimensions

gures 'n the
3-4 Column

£ 400x1000

P 400x1400
P 240x450
g 12

g 35

£ 1100x690
# 700
P 1250x320

$1250x320
B1250x320
£100x500

6150x700
6% + $100

$1000x300
$250x700

$250x630

§100
$200x1010

$400

N 2D D W

-

I A G S S i o T

ez, dia, and
length ¢f na-
chining.

’ R e
oo erLLlnG
di..,

Table dimensions
Ran stroke
Table dirmensions

Max. dia. and
length of me-
chine.

Max. dia. and
length of na-~
chining,

Tadle dinmensior




1.
2.

3.

&,
5
6.
7
8.
9.
10.
11.
12,

13.

14,
15.
16.
17.
18.
19.
20,
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APPEND;X 8
LIST

of measuring equipment for checkin, depart
ment of the works e

(Equipment accuracy grade IT6-Y18)

Surface plate dimensioned up to 1000x150ma

Straight-edze and scraping rules (with broad s
V-edgos . 3 working surface)

Angles.

Centre heads with surface Plate,

Frane and bar levels.

Sets of gauge blocks up to 100mm long (YT2 -~ 173),
Surface micrometers with measuring range up to 250mam.
Gear-tooth micrometers, from O to SOz,

Tread micrometers, from O to 5Oma.

S5lide callipers,from o to 500mm.

Height gauge, froz 30 to 300ma,

Depth gauge, from 0O to 500mm.

Dial indicators with Reasuring range. from O to 10mm and 0.0"mm
graduation,

Indicator measuring supports.

Dial bore gauges, from 10 to 300ma,
Test indicators,

Depth indicators,

Gear tooth callipors, M 1-18am.
Angle gauges from 0° to 360°,

Sine dars 0 tO 90°

21.Angle gauges with accessories.









