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INTRODUCTION (Industrinlization of devoloping countrios)

The world ol today is murk:d by = violent social and scicntificallye
technical dynanism. Revolutionary chunfes are taking place in ths organism
of tho world ond thus discords, injustices nd incaualitics e coming to
light whioh were hiddon until rocontly. A mattor which is coming te the
forefront on the interssts and activitics of o1l international institutions
and organs is that of the probloms of developing countrics, of the probloms
of huge social incqualities which not only are inconsistent with the spirit
of the 20th century from the uoral point of vicew but also are bocoming a
check of any ccientifically-technical prograess oven whero internal objectiv:

and subjoctive conditions oxist fer it.

Develeping countrics arc now making justifiod cfforts to approach, s
closcly as possible, the stondard of aconomically ndvanced countrios and ‘o
reach this standard if possible. A generally accoepted manns teo achiovs the ir
cconomic development or, to be mor: explicit, ons of the inportant moens *
this end is thu industrialization of theac countrius. At the progent tice {4t
would be difficult indeod to find, among the World's loading cconomists, “nyv
who would opoenly oppose the indusirialization of ceconomically luss advuiced
countrivs, particularly from the point of riew of a porspective cconomi s+

development of thesc countrius,

A quostion which remains less clear and, to 7 cortain oxteont, contriw
versial is what tho individuo. aconomists understand by industrializution,
i.ue the concept itsclf of this cconomic process., Also the mothods ot ruclie
zation of industrialization, i.o. the questions conncct:d with the stiuctural
changes in the national cconomy taking place in connuxinn with this procuss

arc remaining oqually unsolved.,

The difforence of opinions on these questions ariscs, among othor
factors, from the fact that, at the prosent time, everybody who vxama. 2e the
probloms of the development of 2 less highly devslopad or backward cconomy
must occupy himself with tho question of industrialization to 1 greater or
smaller oxtont. The pres.at sciince of -zonomy undirst .nde industrialization
as & highly complex process so that the scope of this concopt is froquently
so widce that, substantially, it :lmest mergos with the conept of conomic

devolopment of a develoring country.
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Industry and the establishment of it are undeubtoedly always considered
the foundation and cnfe of the process < f industrialization, yot the concoept
of industrislization ie at present, though only .xceptirnally, idontified
mercly with tho dovelepment ~f industry but -n the ~thor hand the mcre
frequent opinion is that a lot more than an industrv is required if it is

desired tc industrializ..

While scmetimus industrialization is identifi:d with the development of
the processing industiry or some of ite branches, anothor concept of induse
trialization cmphasizos above all thoe cetablishmont of the heavy industry
which is considered the foundation of a modern cconomy and the koy to any

industrializntion,.

The most gencral definition of indusirialization will be found in che
materials accepted in May 1963 by the UNO Committee for Industrializations
It was worked cut by a group of axperts whoss mombers were economists Topra~
senting various schools of thought, This definition, in ite final form,
roads as followss

"Industrialization is a process »f sconomic development which

continuously mobilizes an incrcising part of nation's sources

to create n diversificd internal cconomir structurc with the

utilization of modorn technology, It is mark:d by tho dynamic

nature of the branchas of the processing industry which is

sunposaed tc provide the preduction means as well as the consumor

goods which can cnsure a high rate of growth of th: national

e¢conomy as 4 whole and fucilitate devalopment in the aconomic

ana social sphere.®

The above dafinition accepted by the votes of representatives of socialist,
advanced capitalist and doveloping countrice his becomo 1 sort of official
limitation of the scope and substance of industrialization in the work of
UNC. It represents pregress from the narrow concept of industrialization as
a mere development of the precessing or, cven worse, ~f only the heavy proces-
sing industry, even though I assume that cven against it cortain objections
could be raised, chiofly on the grounds to its general nature and inadequate
oxpression of the specific problome of the process of industrialization of

developing countries,

The fact is that it disregards at loast twe impertant points, Firstly
there is ne mention in it that the countrics concerned are agricultural coune

tries, thot is countries the main part of the national revenue of which
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originatcs from agricultur: and whore it is viry purposc of industrialization
to change the structurc of the building-up ~f th: national rovonue in such a
way that industry, which is mark:d by a more highly dynamic nature, becomes
the principal source of national rovenua, Sceondly in this definition induse=
trialization is dealt with irrcspectively of the position of the developing
countries in the intornational divisicn of work, cvon theigh, in actual fict,
the very thing industrializ-tion ie cxpacted te de in a conclusive manner is
to contributy to the overcoming of economic backwardness and to the creation
of eonditicns for a foirer internationul division of work due to which
developing countrics would assumc a position which corresponds to their

sources and possibilitiasg.

The choice of actunl industrial branches whick would accolerate a further
dovelopment of the national cconomy is based on the possibilities of the
various countrics., One cof the factors of the industrial branches in the
process of industrialization of develeping countrioce is, first of all, a lack
of ekilled manpowoer, a lack of capital, an ins:ifficiontly great market and a
lack of foreign currencies. The combination oi these factors is docigive
for the extent, kind and scope of industrial development, scme as for the
methods and priority of sequonce of the branches to be established and for
the choice of the technology introduced in tho developing countries. It is
tne opinion of the majority of ceconomists that, in thes¢ countrics, it is
necessary to develop, side by side, both a modern, tochnically advanced
industry with a heavy domand for capital and o production with a less perfeot
technology based on the omployment of a roelatively large amount of human
labours Apart from in indusiry cconomical in labour and anbitinrus as rogards
capital (as, for instance, modern stoel mills, aluminium production otc.).

It is therefore rocommended to introduce alsc a number of activitios requiring
a large number of workers (ac, for instance highway construction, irrigation,

etc. ).

It is, however, absolutely cssential to introduce the most modern teohe
nology in developing countrics, regardless whother it does or doos not require
a large numboer of workers. At the same time it must not be forgotton that
the period of introduction of o technolegy in these countrics is longer than

in advanced countries which has un offoct on its quicker absolesconcc. Pore

haps only in the production of consumer goods for the home market may it be
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permitted for o short time to introduce even a less sophisticateca technology

roquiring a great numboer of labour, though relatively not highly skillod.

Onc of the most important aspects of the process of industrialization
is the quostion of offcetiveness of the newly established industry in connox-
ion with the possibilitiuvs of tic market. It has beon shown in practice
that doveloping countrics nmnke efforts, during the first phases of industri-
alization, toward substitution for imports of products of the foodstuffs and
consumer goods industries by the processing of their own raw materials for
the requirements £ the home market., Howcver, any industrialization directed
toward the inside rnust comparatively soon come up against the obstacle of
further developnent  hich fellews from the 2xtent ~f the market and, in the
courss of its progress, starts, truc to ¢conomic principles, ¢ turn in the
outside dircction, toward branchoe producing for exports, Thus the induse-
trialization of developing countrics, particularly its “strategy and tactics”,
especiully during thoe poriod of the start, is closcely linked to the intore
national eccononic pcsiticns of these countrios, It necessitates a high produce
tivity of work and cannot manage without an oxtension of the market towards
foroign countrice and without a change in the position of cconomically less

highly develcped countrics in the international division of work.

I am fully awarc that, in this introduction of minc to the paper proper,
I can by far not exhaust all be basic problems of the industrialization of
devcloping countricses I did, howoror, consider it nccessary to point out at
least some of the fundamental questione <f this process in crder to be able,
in connoxicn with its bagic cconcmic aspects, to »roduce better reasons for
my proposals for the establishnont of o production-technological basis of the

production of tools for the processing industry.

Modern -~ngincering production is unthinkable without specialired tool
shops “r indcpendent works for the manufacturc, repairs and overhauls of the
basic kinds of teolg, i.0. clamping tocls, gauges, outting tools, fixturos,
drop forging dios, metnl patterns, otcs The compesition and scope of such
tool shops will depend in particular on the nature of the basic production,
on the pociliaritios of production and ~rganization, as well as on the whole
structure of managerient of the tocl shops in the individual works or in the

ontire cnginecering industry. The manufacturs of tocls is 2 production branch
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which makes rclatively high domands, particularly on the skill of the produc-
tion workers tho tochnicnl training of which must be a sufficiently long time
in advances Appreciction is therefore duc te the efforts of UNIDO to make in
time, and in the roquiros direction; 2ll the proparations for the provision

of an effestive assistance to the doveleping countriass in this fiold,

Tho cycle of construction rf svery industrial plant crnsists always of
two stages, the prefunsibility stage wnd the fuasibility stage. In conclu-
sion of my introduction I should like to mentiorn, a1t loast bricfly, the
first, i.e. tho preparatory phase of th: plant construction activities which
is completed by a technically-commercial feasibility study subjocting the
intention with rogarde to investments to analyse from the peoints of view of
marketing possibilities, location cf the construction Jot, its capacity,
demand for capital investment and profitability on the corporation and

national economy lovel,

A decision concorning the matorialization of any plant construction
action must always be proceded by an elaboration of this tochnically~commercial
foagibility study, in all thres of its fundamontal stages, i.o.

2 guiding feasibility study

a study prepared on the basis of data ascortained individually

a study for the final decision concorning financing.

This technically-~commercinl feasibility study is a tool for tho achievow
ment of objectivity of decision of a subjective factor. It is the result of
a study of objective tochnical assumptions of production being confronted
with the actual znd specific conditions in the country where the construction
work is to be donc. Its claboration nccessitates a thorough knowledge of the
future trend of the nationally economic policy of thc country concerned and
of the range of product of the proposod plant as well as a thorough analysis
of the marketing possibilitics on both the demostic and the foreign markets.
An exceptional is duc to the development of futurc requirements with the aim
of determining the minimum capacity of tho plant at which the industrial
corporaticn concerned would still operato profitably on the corporation and

national aconcmy levcl,

The closing study for the final decision concerning financing must

contain, in addition, ~» dotailec chaptor on financing in which an analysie
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will be mrde of the financial neans which arce available or which it will be

neceassary and possible still to previde,

Technically commercial meterialization studics require unavoidably the
cnmcparation of feoreign oxports ond consultonts, the carryinge-sut of extonsivo
laboratery and protetype tosts og well as 2 direct investigation in the coun-
try concerncd. Th.y, are, norsover, prepared in altornitivos bicause various
tochnological procecses oxist and alsc there are soveral possibilities of

sighting the plant,

The process ol indusilrizlization which is taking placo and will take
place in doveloping countrice can therefore not be ex-~mined, arranged and
planned in sence gonoral plune regardless of the nctual conditions of time and
gpace such as oxist in the various countries. Industrialization is taking
place under definite, objectively existing conditions and any simplification
of this fact, any disregard of many specific factors affccsting this process

would result in an obliqu: distorted picture of thess problems,

Before proceeding to explain the metheds urcd in the proparation of
project for works specializing in the manufacture of tools and fixtures I
should like to draw your attontion te the problems involved in the proparae
tion and processing of informaition prior to a final decision concerning the
intentions with regard to investments. I can fully develop these provlems
on the basis of ry own oxperiences and of the oxperiences of a group of
engineers whe doalt with similar problems during their long-tarm investigae

tions in India.,

I assumc that o deeision to erect a plant for the production of dies
and jigs will be taken after o thorough investigation in the industrial field
concerned 2nd that nll the specific poeuliaritics will be carcfully judged
in the given country, connocted with the degre: of development of induetry,
the spocializafion of industry by scctors and branches, any further planned
developnent of industry and the ratc »f progress ¢f this development the
possibilitive of toan work ond eo-operation between dovaloping countrios and
the cooperation of tnese countrics with other inductrially advanced countrios.

It is on the quality of this inveetigation thnt the determination of a

workable concept of invistment actione and the »fficicncy ¢f these actions in

the dindustry and economy of the develuping country in question will dopend.
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In this connexion I should likec to smphasize hplicable rather imper-
p PP ' p

tant principles which will irflucnce, to n considerable degren, the decisions
on any intentions with regord to iavestnents taken fter the conploted ine

vestigation,

First of all it will be necissary te chroso, for the indusirial region
or country under investigation, tho nost suitoble types o1 works to be proposed
for the producticn of dice and jigs conuider tho regional and country-wido
organizetion of the creection ol thise worke and to consider the possibilities
of a domestic ag well as internationnl co=cpuration wnd terum werk nnd the nood
for assistance from industriclly ndvenced countrics, This nicans that it will

be nocossary to iake the following goneral principl:s inte considerations

1) Types of works considored fur production of di.s and jrgs

a) Works specializing in definite industriil scctor (branch)
and kind of technology. Location o»f works near industrial
sentre (for definite industrial secter depending on
specialization considered 2t ona peint. Uptirun sizo
800 to 1200 cuployoos.

b) Univers.l works for soveral industrinl scotors (branches)
such ag houvy mechonical engineoring, ctcees Locatinon of
werks near industrizl contrs (acc«rding to gpeceinlization
considered) at om: point. Optinum size 1000 ¢ 12000

amploycas,

c) Works spocializing in definite inductrisi soctor (braneh)
and kind of technology. Yorks compesed o govoeral
specialized units separnte locnlitios with ontimum
number of omployces 300 with contr-l managonent ot oacst
important production unit, preferably in industrial and
commorcial cuontre,

Optinum number oi amployces of entire works 1500 to
2000, Suberdinate production units with spocial
programme to be located nccording to industrial regions
corrcaponding to specinlization congidercd.

d) Universnl works for scveral industrial soctors (branches)s
Works concerned =g:in sombining sceveral productior units
with optinunm numbur of capleyess 300, spsciclized accorde
ing to industrinl branch.s nad locited newr industrisl
rogions according tc this specinlizntion nnd manaed by
a diresting suporstructur. of corporntion zstablighed at
most important productinon units vhich it is best te situato
in commorcinl centre of country concornod.
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It is nct commended to orcct preduction units, specialized or universal,

with manpower ~f less than 300, Smaller unites are not profitable in view
of the sverhead expensss invelved in the directing superstructure and of the
preducticn coste preper as far s the application of modern technology and
an effective utilizaticn of the tochnelogical equipnent of the production

unit is concern:d.

The prejcct must consider, curzfully and in detnil, particularly in the
casc of univirsally organized producticn units and corporations, the diverse
rroduction technolopy of tosls and fixturcs and it will therefore also be
nacessary to deternine o suitobl. universal technolosy and dirceting organi-
zation of corperati n to nike production ne sconomical and cfficiont as
possible, This is ¢ssential particularly for the reason that in every indus-

trial branch a different tochnelogy prodominates.

For oxamplet
Elcctronics - stamping, forming, cold cxirusion

Procision angincering - neasuring technology, proecision
custing, grinding, machining

Goneral ungincering - cold ferningg, hot forming, machining
Hoavy mechanical ongineering - forging, casting, heavy
duty machining, <tc,

The organizationnl laycut of production, management of productiun and
tochnological cquipnent of the proposcd corperntion for the production of dios
and jigs must therefore alwiys corrcspond to the siructure of all the industry
in o given industrial region or in the country concernz:ds  Only thon it will
be pessible to satiery, in o floxible vanner -nd within short delivery periods,

e

the rouirements of these industrial corporations,

Thue, f*r instonce, {or normal ongzineering vroduction whorc machining
prodoninates the heeckbone 0 the production programme of 2 proposed plant will
be the menufaweture  f cubting tosls, gougss, clemping fixturces and single=-
purp g cupplowont.ry cvuipaent of machine teoles Unider these conditions the
proportion o f producty no by machining of such a ﬁrwduction programme would
sxecost Xopor ~ont o the total velume 57 production, In such a case the
proooet mat el with perent care with the crgnnizationael arrongement and
toon Lot L oeoudipneat 4 e ouset foroproduction by rochining, A matter of

STt rp rtanc o will b the chcice of universal toolmaker®s machines and
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conventional singl.-purposce machincs. Tho piint ic to have, in the produc-
tion process, all the tochnolesizally cossontinl anchine tools and also to
ensure as uniform ~s possible a wtilization o7 them, It must not happon

that the machining esctin cannct conu with tho drmand for parts of the

e eew e

assambly socticn or thit it produces innecurat:ly and the .ssombly scetion

must nodify the parts in a contly -ad todious nannor. :

Whon production by machining is well orgnnizol for this production

programme, thon the Titting of cl-nbine fixturss, production aids and cutting

tools (i.a, built=up milling cutt.rs, broaches, lathe tools, ote.) is not

difficult and douvs not roquire hihly skill:d toolmakors,

On the other hand, tho backbene of the produciion programme of tho works
for the tolucomnunications and slectronice will be the production of dies
and jigs formould furming(cutting and drawing dics, push broaches, bonders,
agsombling aids and fixturcs, metallie moulds, diue for pressure, diccasting
of light mutals and mould for plastics, 2tc.)s In such a case tho proportion
of production by machining of the totnl volumo »f production would drop to

50 to 60 por conte 1n this case wlse tho continuity and procision of produce

tion by machining is of groat impertance, particularly that of precision
coordinate drilling, the technology of grinding .f stamping dics and punches
(sogments of thase parts). ' It is rocomuacndad to 2pply, for the grinding of
stamping dios, punchos and compenonts of built-up stamping dics ana punches,
the Czochoslovak mothod of special aids with contros for grinding: mochines.
With the help of this method the quelity of punches and stamping dios can bo
considerably improved and their lif: oxtonded,

Nevorthelcss, with this production programme the gractest difficulty
reste in the details of dosign of the tools ussd in the aggombling,

A matter which, in this cuse, is also of cutstanding si;mificance is the
roquirement of skilled toolmokers. Therefore the moxiaunm possible use should
be mado in the project of auxiliary machines for apsenbling such as filing
machines, power band saws, :loctric spark sresion mochines, auxiliary milling

and drilling machines, mochanieal production nids cte.

Similarly cxamplas could bLe given alsc far other industrinl branchose

For instance, the metzllurgical industry and the heavy ongincoring industry

demand primarily drop forging dics, pusitionors, blacksmith?s and foundry
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production aids, hsavy clamping cquipnont ctce [For the consumor goods and

imitntion jewelry industrics, {or single production, the rnanufacture is ro-

quired of simple und inoxpensive forming 2ids nnd for owltiple production
the manufactur. f automatic wnd semicutematic multi-stase fuming and cut-
ting tuols, otce In theso cuses, too, th. lifforent production tochnology
and the difforont roguiroments -~ f okill o the workers wenld have to be
takon into nccount in the project,

An impertant rol: i3 pliysd, in the detornination of a suitable type of
works, alsc by its ~reznization:l lhyouts For instonec, with the technological

layout of production which ic usod 4o best adwvanteg: in univorsal works thore
p

is & very offcetive utilization -~ the tochnolegical ocquipment of the works
but the technological preparatisn of production wnd osperative planning are
quite difficult and requir: hihly skilled workers. With the aforomentioned
layout of production which asscrts iteclf muct fr\:z.;ux‘m‘tly in gpecializad
production but alss in universal production it is very difficult to achieve
an cffoctive utilizntion «f all technolegically ussentinl and auxiliary machines.
Difficultics arc ocncountered in the commercial ficld when offorts arce made to
gocure a permnnent range of producta, Operative production planning and
control are, however, censidernbly simpler nnd thereafore also have a very
rmuch lower deniond for qualificotion of the ongrinoering and managing staff,
It will be noted from the oxomplas given nbove thnt, in the choice of a
suitable typc of worke, 2 nuwsber of importint factors will have to be cone
gidored in the industrial rogicn under investigation and that it will bo not
te morely make uge - f project of oxisting types with an assumed modern teche |
nological oquipnont.

2) Regionnl and countrywide orpanizaticn of ercction works for manufac=
ture of dies ~nd jisrse. A matter which, in my opinion serves a very useful

purpose and is of zreot importancs is the coeordination of the proposed

orecticn of werks for the manulzeturing of fixturcs with the general building=

up of th: national indusiry.

First " =1l steps rust be takoen to awvoid the cereation of duplicate or
unprofitahle proiuction eapacities, The bsolots iden that overy industrial
cetablichuaent, ¢ o tiass cven nosnsll ons, nast have ito own production of
fixturcs wl t ls reeults in the crection o f gnall tocl shops of 5C tc 100

caployees wiich produce very unfrvourably wnd Cxpensivelye This small capacity
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thon depends on cxtoncive so=opuration with othor sstablishnents both for powar
machining and for subdelivorics of perts. At Lkt srnc tine © situation often
ariscs that the copacity <2 thees srall toel shops i ineufficiont when new
productions ore boin - introduccd wrl romaine unutilized cvon for considerable

periode, aftor the nuw prcduction has boon introdueed,

It is thorce™r: cloar boyond <oubt thet o Just fave rable sclution is
the building f indepondent works tor the nanufacturing of new diss and Jigs,
this being deno in ull cceordination with the capacitise and spceinlizations

of the individunl industricl scctors and branchus,

Notae

It ie necessary, however, to buald tc-1 shops and tool grinding shops

(even of 2 smnll nunmber of emplayces) ot industrial cstablishnonts for the
purpose of maintenunce and repeirs of dics and jigs. To crgnnize this activie
ty soparately from industrial ostoblishments is unprcfitable and not flexible
onough for tho roequirements of the industrial establishnents. The wholo
concept of thy orpanization of rogionnl or government works for the manuface
ture of fixturce nust nct only fit harmcnically into the over-all industrial
production but 2lsc nsure that the works for the manufacturing of fixturos

and toonls can asewic the initiative in the ecommorcinl ficld, This noeans that

they nmust rcact in  sensitive -unner to tho requirencnts of the industry and
adapt their production possibilitios in such o way that modurnizoed and now
products will appear in the morket as cuickly as possible. They must cnsure
thoir prosperity and, abov2 all, A continuous devalopment of a progressive
technology in industriel plunts by achiovin, acceptance of their offers of
tochnically best production oids, dios oad jier, proved in oractice and
typificd as far as possible. It must be rockonod thet the tochrical standard
of the divs a8 woll ns Jigs and the moderate pricoe lovel ncesgsary for thom

to asscrt themsclves on the Loogest possible seale will be in diruct proportion
to the level of the productivity of work in the principal industrial production,

In brief, toolmaking works, too, nust apply = special unrkcting of their own,

3) Internaticnal team work and co~oparation botweon duvaloping countries,
The concept of a countrywide crgnizetion fnotwork) of woerk for the manufacture
of dics and jigs will alsc mukc poseible the nutting intc prictice of an oXe

tensive comoperation betweun indivitunl dovalopine countriecs. © Firet of all

therc may be mutunl dcliverics 0 special dies wnd Jigs nnd thus n satisfactory
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will by found  f the protlems invelved in the utilization of capital assets

ulve

]

aind of the pay=ut=tinme, n investnente, It moy lsc be pessible to

in this why the problen of shortaee of ckill>d workerse

t weuld bi hishly ndviscble, cvon overy time before o decision is made
concerning: the construction «f tool 1onad ~luring works, to consider a proposal
for mutunl comeporation, at lonet botweon cortain r'ricndly develeping countrics,
The comoperaticn suggustied would congist in Lhe participating countrics becoming
general yente for deliverizs f 2 siven gpecialized kind of fixturcs. For
ingtance, rne cornmtry would 2etablich th manufaeturs of drep forging dies,
presgure dicvensting fice, motellio neulids, nulds £ r nlastics, ¢tes. A sceond
country would manufacture difficult t«le £or the general and precision one
gincering industrics and n third .ne for heavy industry.  In thig arrangemont
it would, of course, b. recopmizod thet el country would crect a plant for
the monufacturing of the kind of fixtures concerned cad weuld becoume the general
agont for their deliveries for which it w ald have the greatest demoand in its
own industry. ilecdloss to say, this proposcl deoe not cxclude the possibility

of soveral genoral ajonts for o givon kind of fixeurcs.

The co=operation in this ficld totweoen cowveral doveloping countrics can
be extensive indeed ond, at the sane tine, be muided by zn ondeavour to achiove
a maximun benefit for all the participating: countrics, Thess commercinal acti-
vitics would be groatly by th: appliention o gtoninrdization wnd typification
in the nonufacturing of fixtures whieh weuld b cenplicl with n the basis of
mutually concluded aprooments tnd would snnble the disicmors and technelogists
of the fixturcs in ~1l the participating industrinl cstnblishments to choosa,
without oroct difficultize, the nost ndvanced tochnolopy without fear that the

matericlization < 1t micht cncounter complieztiong of sime gort.

What 1 nove in nind in this ense is tho use of standardized rangers of
slumping clenents, cutting dics, brosches, bonders, cutting tools and unit

asseiibly fixturcs.

1) Acgistomco b deviloping cuntrice from indusirinlly ndvanced countries,
I wgswie thnt industrially advanced countrizs will poarticipate in tho
lektrion of w rke I or the manufreturin: f dics nl jice first ~nd foremost

by supvlyinge:  projects toein ool 1 ooulpnents licenser {or tochnical

3

Lewnents (work's rpanizttion echiones, stondard spocifications of apecinl
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rengers of clamping clonent, cutiin: dica sted), uxport's wnd ccnsulting

sarvicesy cueistonce in cducntion nd treaning L personncl,

I nmodealing with the ~seistonee ¢ the “ievonentionad countrics in - more

dotnilod division and in a Successive scquenc: in o 1.ty part o1 this treatise.

I should liks to give, in c.nnexion with the suoareh for o mothed of odye
cation of porsonncl ~nd of thoir troining, n ool of ~ mothed which in ny
opinion, is 2 usuful cne, I rocommond th . wstiblighriont in the individual
industrial rogions, cr alse for the bonofit of the onéire industry, or ussome
bling and lcaning stitions of unit “ngunbly lixtureg situltanicusly with the
erection of the works for the manuf-e uring of fixturus or oven befors such

an ercction,

At the present time scores of virious unit aBsenbly rangurs arce already
being manufactucred f£or the use of the precision, zenoeral as woll ns ncavy
ongineoring industriss, Fron thesc unit assunbly rangers <11 kinds of clanp-
ing fixturce (for turning, milling, welding, ;rinding ste.) are assemblod,

In actual practice thig ig ~ question ' establishing 2 sterchouso for unit
agsembly rangers of componcnts of fixtur:s and hydrrulic, pnoumatic and mechanie

cal clamping clements and an agsonbly shop,

Uider the guidance of an expurionced ongincer n group of workmen agsen-
bles clamping fixtures ty fitting (belting) toguther and adjusting unit
assembly and clamping elomcnts.  The fixtures spe rwacabled without provious

dosign, dircetly according to o detniled drowing of the pertion to oo clamped.

The loaning station londs the fixturcs for o definite period of timo
against thoe paymont of a corta.n fuo ao thai ite continuow Ly ropeated assome

bling and dismantling can be utiliz.d :ls. for trainineg,

In these loaning stations it would bo poseible to tredn grodually groups
of workers as o proliminary proparction for thoir subscquent saignnent tc more
difficult tool making and ungincoring work. In this manncr oven sovoral tuans
could be trained in the coursc ~f 2 yonr, towards the cultivation of tool

shop mindedness and monull skill of these tonns.

Sincc unit assembly fixturcs oro used to advanta = <nly in smnll seals

multiple and singl. producticn arc application of this method is, of courss,
limitud.
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The pussibility cannct be excluded that, under certain spucial conditions,
an invostigntion will c'nfiru thot the sstoblishnent of o loaning station of
unit nsscubly fixturcs will be more faveurable than the clection on o plant
for the munufrcturin: f now fixturcs, 1 n the peoints of view both of cconomy
and of the poesibility of proctiesl mstoerinlizations In negt coascs, howover,
a loaning st~ti-n - f unit ~escubly fizturce nd unit ~gsenbly clamping clements
can suit bly oupnlomont the production of acw fixturces. 4t the nresent time
the use of unit ~ssonbly el mping fixturcs ~nd clamping cl:i:aents is asscriing

itsclf -n 1 ot.uidiiy iner.csin scnl.,

Ni;tu:
In Czcen sluvnkin lores industrinl corporations arce manufacturing unit
agsuembly rangors or thuir wn usce  In the Gurman Domocrntic Ropublic a

spucinlized e-rporntion wis cstablished for the manufacture of these unit

aggombly kits ~nd clamping :lomonts,
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