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INTRODUCTION 

dustrial   yft  ceim.^<.1  lff. *   " "F ,n- 

ILTleS  °f ""UM~t «*-*l-  Incluí,  th.  „M deter_ 
—.ti« „  the   qJantlty /le^h,   „eight_   # characterlsu 

«*..- », trade.  :oBMdlt, _s ln thln senao      ¿  *'      -   « 
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ing instruments „re indispensable. 
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»ear •,sure, halre  played f„ „^^  ^ ^ ^       ^j 

role ln tlw „eryday MUTltlM of mankind ^    te 

develops.  It   l0 B1„Uarly q,jlte obvlou8 ttai   the 

_      devlcos d8flning waiitiu8s tod taM ^ 

nt    presence   lh„ t][8 ::|easuring iMtrumerits   )f ^ 

'        " "nl0!l fiai"ed 6'0U°d »^  '"rough industrialisation, 
„easure.en.s and  th9ir MaMi howeveri   taTe be8n stiii ^_ 

portan, in l«ar„i„a about „ature_  or ln m8dieai 

*~*.  „eIther tto „cien,  30lenoe of nstron - 

dical diagnostics rt  tt,crape„ties can „. lraa€lned „ith(>ut 

ruaents and various ,,„„s „, pMcislon „, 

nor the hospitals aad cll„tcs c¡m ^^ ^^  ^ 

and research   .Ids continuously available. 

The portion or 1n„tM.nt r„,„„tinr| niUhln [h>          

industrial  ^tiriti«. i- n.—IT 

par«l, by precision ».chamo, Md ,„, mechanloal ^^ ^ 



/weight  and  length measuring instrumenta/,  and  partly pertain to 

the  field  of Glasswares  /thermometers,   laboratory glass media/. 

The mechanical  instruments include optical devices,  /geodetic  le- 

vels, microscopes,   etc./ and various educational requisits as well. 

The  instruments  for measuring voltage  and electric power,  without 

which the  installation and operation of  power facilities or  electri- 

fication in general can hardly even be  envisaged, are  products of 

the electrical  industry. 

Finally,   products  of the  electronic industry include  the complex 

measuring instruments constructed by using semiconductors and va- 

cuum tubes,   indispensable  in telephone,   radio and TV  engineering. 

-ven this,   somewhat  oversimplified summary reveals what  a wide 

range is  covered  by the  assortment of  instruments,  not   only from 

the aspect  of the various fields  of application,  but  also according 

to  the characteristics  of  the different  manufacturing  industries. 

When introducin0 an instrument  industry  in a developing country, 

the  local degree  and character of  industrialization will obviously 

have to be  taken  into account.  This oroblem will be discussed 
later. 

The task and objective of the present  paper is to render assistance 
in deciding on 

- what  products should be manufactured 

- what are  the technical preconditions of establishing such 

a plant in a developing country 

- what materials,  components, etc.  must be ensured for the 
purpose 

- what  personal conditions are to be met for such an under- 

taking, and 

- wha*, are the preconditions of any possibility of indust- 

rialization. 

The paper will deal furthermore with the methods, whereby the 

transfer of technology can be best provided for and specify the 

best course of starting as well as expanding production up to in- 
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dependent manufacture and marketing. 

1. 

« th.. ha, h... ba.M on „ aotually d, •"* 

con.truoud In . d.v.iopin« cowtrj. P      ' 

^7?*? "f,th" "W11 "  « " 1"—"n- 1nln.Hi wffprt- m .. d.v.i^,nr ...irrT•
,m 

xth.TL°n ,hsth" tM,ru",,,t lndust^ *-" --"» * ..*.*. 

th. following d.cislon faotora. 

ponente required materials and corn- 
ai/ Provisions for appropriate labor 
/5/ General industrialization environment. 

Let us examine now, ,ow these factors olght influence our decision 
on what instruments should he produced, and where, in a ev ^ 
area under industrialization. developing 

I'1: ^ d«•« *» th. i•^rrit DrQd„   
faotor of decl|^n ^ ' iff ft Pr«ary 

A. It 1. codoni, *„», MMUrlng !„»„„.«. „ UMd 

~» of hu^n aotl,ltl.. ^  th„efoM) lt ^       ' 

«o «ta. th. tad^dua! n.ld. „ aPPu..tlon. a. ^Z.lZl^ 

.ó.!!"' ".T"*" *"* ÍOllOWlng ,le1'" * •»»***» *«.«. special attention: 

l.'ì.l TrìlìaUa0e "* health Paction 
1.1.3 Industrial activities 
1.1.4 Transport and telecommunication 
1.1.5 Power production on .»* «... 

and processing        8" P*0"*»0*1*«. transport 
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1.1.6 Agriculture and  food industry 
1.1.7 Educational  requirements 

•Ve  shall scan now the  areas  listed above and examine,  how they 
night  contribute to  our decision, 

1,1,1  Instrument requirements  of subsiater,««  and  BUhH« hftn,ith 

•Mien a baby is  born,   his firts  two numerical data:  weight  and 

length  are determined  already by measurement.  Without going into 

details,  it is  quite  obvious  that many measuring and other  in- 

struments are  used in   large  quantities all  over the  field  of sub- 

sistence and public health,  and that   their "market" is rapidly 

increasing with the development of this field proper. A number 

of devices, like scales for babies and adults are produced and 

can be marketed  in almost every industrialized country. Similar 

"instruments- are the  syringe,  dental forceps and many other me- 

dical tools. In this field, with an improving life standard and 

medical  service,   a significant  and  steadily increasing market 
may be   predicted. 

1,1,2  ^""«nents related to  the exchange  of f^. /trade/ 

It sounds almost trivial but still must be mentioned that,  in 

connection with the exchange  of goods, mass.volume and length 

measurements are  of utmost importance.  Consequently,  the most 

diverse  types of scales and balances find important commercial 

applications in vast quantities,  and  so do the volume mee sures, 

their calibration, as well as the various length gauges. Areo-' 

meters are similarly important in trade,  particularly in al- 

coholic  beverage deliveries. Accordingly,  these instruments might 

reckon with a considerable demand in the developing countries 
as well. 

1,1,3 Dea9Jai exPec*^  i" comi^ncm with inri„,trial »0tiv^.ff 

In the developing countries,  industrial activities manifest 

themselves mainly in the tertiary sector, in conneotion with the 

repair  of machines, power and electronic installations. Production 



dependent manufacture and marketing. 

At the end six short »profiles» win s.    «.* 

=on.«r».«.< ». . d.„loping ¿* d"i8•d - "all»« ,U», 

assortment instrument indu«**« +u«*    ^ 
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ea
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8eieCted 
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1
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/5/ General industrialization environment. 
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on »hat instruments should h.       , influence ou, decirion 

"fflenis should be produced,  and where    \n * A 
*rea under industrialization. *—loping 

.for  the in«»^ 

As it is commonly known, measuring in«*«,» * 

—», _ B(ltltiM ^r^rruTr4 * * •*• 
to .«»1» th. IndiTidu^ fi.ú.   r     , «1..«.»» 

ì:ì:ì wí,t,nM•"* h""h p«««tio. 
1.1.3 IndmtrUl «otlritl«. 

•' ÌTiSX1-' « - - P«.P.«ln«. t,„.po„ 
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applications in vast quantities, and so do the volume measures, 

their calibration, as well as the various length gauges. Areo- 
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as well, 
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In the developing countries, industrial activities manifest 

thsmselves mainly in the tertiary sector, in connection with the 

repair of maohines, power and electronic installations. Production 
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o«.n «arts in the SMe fi.M., „0 . considerable demand 

encountered »alai, for „.ohanical oeasurlng dortoes J 

J.. . cr„*.,.r8/. fundaœental el.atrlc ta . 

graphic area, is lnyolved, rnay fuUy Ju,t ^ « 

such production bases. 

The instruct reooireaents of the processing branch.» /textile 
food    canning,  and !,.,„„ ladu.tlU./>   „„ (he ^ • 
u.ually 80 apeclal_ that the deieiopMnt of a ^ 

auch purpo... dMe not see„ tQ >, ^^ ^ 

e.s.ing of oil and gas .»v b. an .xoeptlon t0 ^ 

°f th. lnd„.tr,„1 „, t T-ir-iiiiàù ,,      "TT 
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ITTI'        th* 1°"",M,lt'> " 00""- *«•-««». —v.r. 
th. in.tr„.nt con.u.ptlon r.,ulr....t. of ,h... e„.rgJ ba... .m 
a.« «o b. „okon.* „,h „„ th. „,,.„„ of r.pilr> reMwai 

•xpan.i«. Chapter 2.2 W11 41,0M, thl, ^^ ^ ^^ 



1.1.6 The instrument demand of agriculture and food proteasing 

One of the fundamental steps in the development of agriculture is 

the assessment or "mapping" of the areas concerned. This is why, 

according to experience, a considerable demand can be observed for 

surveying instruments like levels and theodolites. Another relevant 

demand is based on the establishment of meteorological and hydro- 

logical service stations. An extensive demand for such instruments 

may be expected particularly from the industrialization of agri- 

culture. 

As referred to above, except the industrial thermometers and mano- 

meters widely used in the canning industry, no large-scale in- 

strument utilization may be thought of in connection with food 

processing. Thermometers and manometers, on the other hand, can 

only be manufactured profitably in mass production, which, in 

turn, might hardly be recommended on a local basis. 

1.1.7 Instrument and the like requirements of educational 

institutions 

At each of the three educational levels a significant demand is 

known to emerge for instruments and other training media. Through 

a selection according to the quantities involved, these require- 

ments could be satisfied by the industries of the developing 

countries proper, if adequately organized, as the engineering comp- 

lexity of these products and their manufacture is in many cases 

rather moderate. Here mainly the requisites and measuring in- 

struments of the natural science classes of primary and secondary 

education are being considered, but the laboratory equipment of 

colleges and universities used in large quantities like Bunf >a 

burners, glassware, etc. might also be added. The scope of .a» 

present study should, therefore, cover the production of educa- 

tional aids as well, parallel with the manufacture of instruments. 

1.2. The technioal level of ths developing countries aa a 

secondary factor 

When an industry is established, tho following two questions 

should always be answered in advance: 
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/l/ What is the qualification of the labor available /pro- 

fessional ekill, educational level, etc./? 

/2/ What are the technological preconditions, how high is 

the level of mechanization? 

These must be thoroughly examined in details, as only thereafter 

can we decide what starting possibilities the existing technological 

preparedness could offer. 

Technological preparedness means the average level of factories, 

plants, labor and machine pool in the economic area in question. 

In the following paragraphs the conditions of setting up an in- 

strument industry basis will be dealt with by the different techno- 

logical branches. 

1'2'1 The technological level of metaj, processif 

Here only those of the metal working industries will be mentioned 

which ought to be considered as important from an instrument in- 

dustry viewpoint: 

- Forging /medical instrument industry/ 
- Cutting /in each of the instrument industries/ 
- Cold pressing /in each of the instrument industries/ 
- Surface treatment /in each of the instrument industries/ 
- Hardening and tempering /mainly in the production of 

medical instruments/ 
- Assembly work /in all branches of the instrument industry/ 

The existing conditions will greatly affect the character of the 

instrument industry to be established. Thus the existing manu- 

facturing know-how means the existence of a professional staff, too, 

required even at the initial phase for the given technology, so 

no special training is needed at the very beginning, while later 

only an increase of the number of employees available, and their 

further porfessional training will be necessary. 

In the advanced instrument industrie« a rather wide range of me- 

chanioal elements must be provided which, howerer, can be readily 

ensured by means of the existing skills, since the dimensions. 



quality,  etc.  of the processed materials do not differ considerably. 

1.2.2 Power facilities,  production of electric machines 

In the above product category the most general technologies in- 

clude 

- production of laminated iron cores 
- coil winding 
- circuii; measurements /e.g.  resistance/ and 
- safety measurements. 

These technologies may be adopted almost "verbatim" in many areas 

of electrical instrument production. They can be used in the manu- 

facture of the following Instruments: 

- Uoving coil, moving vane and electrodynamic 
instruments 

- Measuring converters, transformers 
- Switches. 

The above  proves that  power equipment  production will render an 

excellent  basis  for  the  introduction of electrical measuring in- 

strument   production.   European experiences confirm that  most  of the 

major tropean companies producing electrical machinery /A£G, 

Siemens,   etc./ started  instrument manufacture  on their  own.  These 

workshops  have grown later  into independent  plants and  supply now 

a greater  part  of the world with electrical measuring instruments. 

1.2.3 Production and maintenance of weak current  and  electronic 

instruments and equipment 

1'he  first   question should  be whether in the area concerned  there is 

any such  industry where weak current technology dominating,   like the 

production of civil  or military radio transmitters and  receivers, 

telephone  and transmission engineering,   etc. 

Valuable assistance may be  rendered here  by the  service  shops en- 

gaged in the repair of electronic instruments,  radio,  TV and tape 

recorders,   etc.  The  radio and  TV amateurs represent a similarly 

valuable  reserve of professionals. These two fields of professionals, 

plus the existing staff of the electronic industry might develop 

a framework of experts on which weak current instrument  engineering 
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could then be based. 

1,2,4 ?1*Bti<? ifld 09U preaainr and the aHa•iated tool ^..„^ 

The examination of where any sheet metal fabrication might be found 

aeems to be similarly indispensable. This may include the production 
of 

- household utensils,  building ironwork, 
- laminated cores of electrical rotors,  transformer 

sheet packages, 
- household and industrial plastic goods. 

These experiences may be made excellent use of in the manufacture of 
the following instrument parts: 

- cases, chassis, front plates, printed circuit boards. 
- transformers, choke coils, 
- various plastic components for the instrument industry 

in general. * 

Both fields are characterized by very high tooling requirements since 
even the production ofasingle oomponent might need several dies 

which most likely will have to be imported for quite some time as th* 

collection of sufficient experience, for their local production is 
a rather slow process. 

Although the problem is quite complicated and its solution may be 

expected only after a longer period, the realization of a relevant 
looal industry must not depend thereon. Both the necessary tools 

and components can be readily provided for through international trade. 

Skilled labw may be supplied initially by the wood carver,  bone 
cutter, gold, silrer, oopper and gun-smith professions. 

It «ist be remembered, howerer,  that up-to-date plastic constructions 
can only be obtained from suitable basic materials /e.g. Rilsan, 

Maorolon, etc./, since nothing but these ensure acceptable dimensional 
stability, heat and pressure resistance. These, too, can be acquired 
oommeroially without difficulty. 

1-2,5 «" .«Ttl 9if Wrfmot treatment    naint ea»ti^    .1mm1mt1nff 
and other fimflgfly tmnhnifloj,«, 

Surface finishing is one of the fundamental technologies of instrument 
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manufacture.  It  is aimed not only at corrosion proteotion but also at 

providing for satisfactory electrical interconnections and  contacts. 

Part of the motor vehicle repair shops have appropriate surface treat- 
ment plants available for the nickel or chromium planting of small, 
and painting or atoving of larger components. 

Skilled labor reserve is represented here by those employed in these 

plants as they are familiar with the basic technological know-how, 

although they cannot be utilized directly in the production of in- 

struments because of the difference, between handicraft and medium-scale 
plant operations and due,   particularly,  to the different quality re- 
quirements. 

1.3. Possibilities to provide for th -^jahed B,^„^T ^ 
components raqui*•* 

./hen establishing an industry,  it is rather important under what con- 

ations of semi-finished product and component .upply this undertaking 
will have to operate. It  is very advantageous,  of course,  if a local 

semi-finished product and component manufacture  is assured,  but this 

occurs rather seldom, because of the special requirement, of instrument 
production. 

As long as local  production cannot be developed  to the  level  of meeting 
instrument industry requirements, good commercial relations must be 

created and maintained with advanced industrial countries fro« where 

these special products can^rooured. The full development of local 

semi-finished product and component manufacture usually takes about 
lo to 15 years. 

1'3-1 ?t"* ** »TftiTow -t«l »htti. strm. ^ KflTT 

In a number of developing countries the metallurgical industry ha. 

either be already established,  or is under build-up. These countries 

have hot and cold roll mills which, in turn, enable them to enter th. 

manufacture of profile, and dimensional a..ort».nt required in th. in- 

strument industry.  If thi. were not feasible th.«,  importing th. ne- 

cessary basic material, should not cause any difficulties, either. 
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1,3,2 IhB ltvel  nf h^i° pi»«*^ n-rir 
supplies 

ad prints circuit. h„P„* 

»*r!iu8#!in ,od'ï,'nod,ra <—^» ^ «o o„. of ,.o «in o.,egoPl.,;  tb.raoa.ttlng ^ ,h.Im()pUBtlo • 
easily aceaaaihi.  -:_  ¿.^ »»«uaia,  Both are «*»xxjr accessible in the world marir«+  a„,i «.u ..    , 

». ». »— ^„.,. M. P:::;Lt: : rt :::,::;:::
io:oan 

the instrument industry. establishment  of 

rr„::r.rr-: — -> ~' —.. "iUW without serious difficult«..    * 
of instrument production. diffiCUlties •* • -re advanced stage 

1#3'3 -T*a level ?f -«r ^p^ 

To. extensive acceptance of printed circuit board, has «reatlv 

suppressed the need fo, instrument wiring. Today en!, 1 , 
used in the instrument industrv .1  * «nameled wires ar. 

*—-. -.. Jr;cr,:r::r~ °f 
Dimensional assortment of the instrument industrv a.      „ 
dia /o n«; »,-     -1 , inoustry demands very small 
dim /0.05 mm and over/ but uniform quality wires to h- « 
u-ual* from abroad for cuite som.    ime    L in 

country, due to the extensive pj^.l      * ^ ^^ 

PO..ibiliti.s, the establisw,  of £. .^^^ 
•quaUy practicable. '* produoti<» •••« 

1*3.4 M« «nÜMI^n Qltmenf /h»1|T|  „^   r||||f . 

Provision for mechanical connecting e^.-nt. «.      > 

to accomplish. The technological^^ * 'elatiVely '"' 
u-lng turret lath... or .olTLZl '' °° * """^ ~ * 

•«»• aa.oam.nt of connecting element«    .... <» v 
^    "L***at*' #rtn if by ueing fairlj 
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obsolete productive means. 

zzra c°nsiderabie M
" °< «» «••-«-.t.... * «,. *.,„_, 

irtutr, «.p..«.. a -uch high« !.„!, auch „ th„ mlamt 

b..r^ /thr.ad.d Mpphlre b.aplni ^^ vsrgea_ oMtKi 

= . in other ca..s sopMsUc.d contact. Md.  „, speoial „ ' 
or spring contacts  are required. 

&*.,l.„c. prova th., tb.se „„,.„„„„,. c<)uld „. 

rras the SUMII
"

S
 ~ -—* •—» —' 

«p-.o-dat. ins«*».,,, Industry  particular!, the  production of 
electrical Instruct., ,œploy, today Mlnly „^ ^ 

tl« tecolota, „lth th8 WWIditl-1 th.t ,„. „u 

.!.».«. uaea 1„ theae I»,«.*. „. .«.WU1„ amiab!..  or 
auppUed by apeclallzed coap^l.. upM1 opa„, „,„„. ^ 

imported until verv lar«! „„.„tuf — ry xarge quantities are produced   locally,  or thus 
provea to be sufficiently economical. 

Local production should be started  »H tv, <*. started with items conformio« to the  «iv.n 
conditions, meeting a wide «!«,„,.„,,       ^ g     n 

, m    ting a wide demand and requiring little special 
Know-how, as for example 

- switches, 
- connectors, 
- transformers, 
- choke coils, 
- knobs and pushbuttons. 

1.4. Assuring th» n.|Tf ^ >; ^^ 

IV     m08t iOPOrtant W«diti«. of the -t.blish.ent of . 

tectic !a 7 lndU8try Ì8 t0 aPPr0p'iat^ P»Pa«  a satisfy 
echnical and professional labor supply. Ubo, can be provided £ 

two sources: *»•• 

/a/ fro. „<», th. A111- labor Md prof...loml. 

—, ».,„.. talrly sufflol.nt „^ fo;the ;:^c- -• 
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calibration of th. ia.trm.ont. in que.tion by .. M   # 

tion of the no, -job ^ mhn    K 
by the tiaw °*  **• organiza- 

prof...!,«! MM0B.   J "• dU* ,0 1»«««« P'obl«.  or 

I-"-1 am* un M.1..I.111., ,.•.„,. tlinn11 

* «. ««, .«err,: L;t:~ -ttHu- •uwii- 
U.tnM.„t tyi>. inTolTrt   Ä11,_      ^       " """• *•«•»«••• of th. 
.i.h -c^ioL •*«!!;«       —-**«-1*, MU. 
proruod. M-blT °"~ti0M «" "— to b. 

oi^^r.u* rr *- •*•* * --*-—-« «Of« oror to the production, .l.etroplatin«    nainti«.     „    ^ 
promotion tr.af.nt of th. pr..Md    .!      7* ^ ^ "* °th,r 

b. diaou..«, Mparnt#ly# •y b*«inai*«. "ut thi. „iU 

*~ •up.rriaioji of appropriately qualifia 
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foremen« 

These foremen will have to t.ach the new assembly and soldering 

/wxring/ operations to men and women of who have hardly been en- 

gaged earlier in euch work.  If the majority of this seffli-Mlled 

labor had been recruited fro» factoriee or workshop, engaged in 

different  industrial activities,   then courses of 2-3 week. might 

be necessary to make them acquainted with the materials,  tool, 

and operations involved.  This could be be.t accomplished in an 

apprentice workshop installed and equipped provisionally. 

Performance of these operation, /assembling,  wiring,  soldering/ 

does not require significant physical efforts.  There is nothing 

but attention and manual skill needed in most  of these «.tiriti.. 

Just  like in a dressmaking shop. In Europe,   the majority of such   ' 

operations is «trusted to women. How far this can be achieved in 

the developing countries,  it depends on the  local social condi- 
tions. 

About 80 per cent of the employee, working In such an assembly 

Plant is semi-skilled  labor and with 4 aasemoly lines .erved by 

5o employees each,  quite a con.iderable quantity of mechanical 

or other meaning instrument might thu. be produced. Half of the 

leftover ¿0 per cent of labor carry on supervi.ory duties, while 

the other half unskilled auxiliary activities /material handling, 

in the second stage of plant organization, when the recipient will 

gradually change over to co.pon.nt production and processing    it 

»ill be necessary to train .kill.d labor for cutting,  tool making 

sheet-metal work, electroplating and paint job.. Th.y .hould b.    ' 

recruited fro« local plant, of .imilar profile., and retrain«! 

Partly in the plants of the donor ccpany and partly on-.it. by 

professionals delegated fro. abroad for this purpo... The approx. 

Zoo assembly worker, mentioned above .hould be compi.».*.* b, 

about  loo skilled worker, for component production. 

Part of the skilled labor r.f.r,* to aboT-,  how,r„t OMmot ^ 
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provide for m ta. furto.r course of Di„, „„ , 

—.. „, «. MUt- inau.tn... i îf L : r,nt f,oB th° 
i.->.,„«„.,o.„10P.dMd„PM;d,r.t»:;;1 indu"rjr 
to lntroduo. rogul«, ,„.,,,.„ ,  K >«'oi>ely ,ugg,s,.„ 

..t.bli.h.d,   eittor «dditionally .lthin th. 

p.»»-.. *. .«^ 0oUr>. n..d „0 r ::\ H2 2:\2 ::for ,ho 
mechanical or electro <„.,* separated from the general 

-, *. p-u0: i
1 r:dT

nur,duo"10- -— should be completed in thi. direction. 

1,4,2 *r0Tlal°" ^ hJirh» t, „„„«,.-,   ^    1   ||M 

It has already been mentioned under 1.4  I that  ,H 

the wo,k of skilled and sami-skilled iL "*•*"•*» of 
diu. level te.hm     , °r re«ui"« »t least ae- 

u- level technical supervisors. The same qualification i. 
ces.ary in the inatrument industry by manv oth "" 
such as y ^y °ther Potion, as »ell, 

- qu.li*j control ln.p.ctor«. 

II..«, «oo, «., o, trmlM<l , 

.1 lMtltut.. /fotalcX   rtti,,^ ,      ° 1WM" "'»'•••io- 

- —... ^..«rux C^
U,

L : °;hr ippi,nti°' •*-^- - 
«lo«,  or «hro„«h « i„ ,JT «=....ry 1MSUM. ,duoa. 

- -^ o, c^:o^::r:;,:r^rr ;iu b* 
*»owA»ags. Tni. includes familiarità .it>, *w 

u..d i. th. «.o.raphio.1 ar.a in J."«   1 "" ***"- 
ohanioal skill. ^••tioa. and acceptable ».- 

Obriou-ly th. two po.t-gr.duat. educati,* fo». ^ *. 
parall.i M w.n   d.Mfwl... ^ f0*,,• ""* *• ••Ployai in 

•»", d*P»««l«f on the l^cai condition, of both *». 
dono, and r.oiPi.ttt organl^tio».   r, th.        « « 

«-«*wioa.. if th. recipient oountry ha. 
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at a moderate distance from the plant to be erected an apprentice 

or technician institute where the extension training could be  or- 

ganized in the national or in a foreign but regularly spoken language, 

this possibility must not be neglected,   either.  In this case,  however, 

the donor organization will have to render considerable assistance 

in the composition of the curriculum and  th-» educational aids. 

Since those in this category hardly amount  to e/en as much as  lo 

per cent of the total,  tMd establishment  of «parate local technical 

schools, engineering faculties or department cannot be recommended. 

As the most efficient solution of the problem,   the aboye extension 

training courses either locally or abroad, mainly the in-plant  train- 
ing method should be recommended. 

1»5. General industrial flfiv|fnTr|f 

This Chapter deals with some factors to be carefully weighed when 

deciding on the establishment of an instrument industry plant.  These 

include the problema of site selection and environment, oorrect de- 

cision on the area size and building requirements, public utility 

and other communal service  demands,  the possibilities of how to sa- 

tisfy these demands and requirements, etc. 

1-5'1 LocftHon as r%W to other industries and t„Mn1nf rn»rT 

With respect to regional location, a new instrument industry plan* 

does not set special requirements,  but can flexibly serve the 

-multi-centre» industrialization and provincial industry allocation 
plans of any developing country. 

The regional allocation of a national instrument  industry needs,  ne- 

vertheless,  thorough and careful consideration, as some of its pe- 

culiar feature, like i.bor requirement and  composition,  its position 

and supplementary role pUyed in the complex industrialisation of 

certain areas demand long-term planning and foresight. 

In general,  the main economic characteristic of the instrument la- 

dustry is its low material requirement in weight .. compared, for 

example, to that of the machine industry.  Consequently,  it has a 
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n;::r:rr:;:rri:r rr ~— 
in an absolute sense  /. »    „ *** *"* Value-   or 

Be.cn, tta JomeSu r ; ;rg;h r;
cost' -*•'ia *—* -. 

it certain materials     7 Particularly advantageous, 
materials and components must be imported. 

1,5,2  environment.! r,,,,,^. ^ 

Two main requirements deserve here   n.*n     ! 
Production prefers a oi.        I P*^^ attention:   instrument 

-HI or specie      abo      e^'i    8t'free enVir0na9nt aQd ÌtS ^«"* 
for locally. qUÌreaent  8h0Uld Prefe-bl

y * provided 

Experience shows much more  favour-hi«, 
of town ^cations    An in! °Urabl9 product*°n conditions in out 
cated near t^a M  T P«*»«« plant  should not  oe  lo- 

near to a high-power broadcast station    or air•.* 
oases mean,  that disturbances may be ex^tei , " ""* 
signals. expected from interference 

::::::; ;::::,:;r:::,:: zr—r r - - - 
*- - -, : zi ::T:\Z :::r r^« th- 
In the instrument  industry another feasible  lrt    • < 
-  and many axainple8 prove thifl       ' h'  

l0°atÌ°n alt—tive  is 

Plant ia . provincial area -*»»•"-—t of the  production 
pruTinoi»! arta correspond in« to th« ..i..< 

1.3.3 Plot and  h.m^^  rn|ltil,„a<  

Instrument production and assembly hall, are „     * 
«"¿y nans are constructed usually 
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with light building structures.  The weight load represented ay the 

assembly lines  is readily withstood by the floor structures employed. 

The plot size depends on the oapacity assumed by the investment. 

The attached -Profiles» contain detailed data sets elaborated for 

several different instrument faailies. 

If the new plant  is established on a »green area",  then the machine 

and equipment costs »ill be approximately identical with the con- 

struction costs proper,  if the problems arising from currency 
differences are disregarded. 

In the determination of the area and building requirements it is best 

to tresee a plant  somewhat below the optimum size, while the energy 

supply /water,   gas, electricity/ required for further expansion 

and the possibilities of building extension should be secured in 
advance, 

!-5.4 Services  /current, water,  transportai^ 

As for the communal services, the instrument industry should be 

considered as a minor consumer.   Its current,  gas and water consump- 

tion requirements are much lower than those of the other industries. 

The specific energy requirement of the instrument industry is si- 

milarly small,   the lowest next to that  of the telecommonication in- 

dustry. The 1 to  1,4 kW/employe. index of the instrument industry is 

less than 5o per cent of the value observed in other mechanical 
engineering industries. 

As for water,  beaides a minimum quantity of industrial water the 

potable water supply is rather important,  just the same as an 
adequate canalisation. 

A direct railway line is not e*—.,tely necessary, but at least 

feeder roads to the main routes should be available. This way the 

transport of materials required for construction and production 

and the delivery of the finished products might be accomplished by 

road vehicles,  du«  to the small volume and weight, as well as 
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easy packen« p0..ibilitie8 of ihM# ^^ 

The attached "Profil«** «.»..i  xu ,. 

cause any serious difficulty. 

The basic probi.« ia that the developing countries .ish to • 
n- employment possibilité., for .J£.    Tthe\     1 ' 
in.tru.ent production and would iJT-      , intr0ducti- of 
the same time. Thi. i„ iL" deTel°P ^'^ •* «•. Thi. in itself i8 a fundamental incentive. 

DoTelopment of the national industry is i»d.« .      v, 

:;r;r-•*«- —^-"- P:*::;;* 
staff of adequate qualification, etc./. * ^ 

The fixed assets demand of in.tr,,,..»* 
that is    th. . in.tru.ent production is relatively low 
th* !.. the same production value is reached by making use of 
considerably i.„ fix.d aMet6 u ^ ¿        *« - o 
Paru* .it* th. figur.. of the *f elsewhere. Com- 

ent, of the instrument induetr, J«    , '0qUire" 
3o per cent lower. ' ' ^ """ la about 2* *• 

rpe"".1:*8'0"11 rat# * the in8t— *""•* i« o,t.n IB to 
P« cent, even over a long-ter« course. This i. „,„      „ 

superior to the growth rat. of «. «Wally much growth rate of the average industry. 

This i. ,..dil7 „¿.„^ ± 

by 6 1 M* ...i .. "••LAy oa the average »y o.j per cent, manufacturing by 6 5 »•* „.„+     WM 

-W~.iM ^H * 7.6 p„ J.,;    P     ""*' *"• — - 

2. 

fanning« ^ »gufitlM 

2.1.Meahatnn^ ,BftriiHfHfl 
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Instruments and medical devices produced mainly by mechanical method« 

are of a significant  importance in the industrialization of the de- 

veloping countries since their manufacture,  as compared to that  of 

other instruments,  is relatively simple and requires the  training 

of a much lower number of professionals. The instrument families 

listed in detail below have been selected exactly from this aspect, 

and the family of length measuring instruments was deliberately 

omitted /micrometers,  calipers/, as their production demands the 

employment of highly qualified skilled labor. 

Por the purpose of the present study, the  scope of mechanical in- 

struments will therefore be restricted to scales, medical tool« and 
educational aids. 

2.1.1 Commeroial and Industrial  «am«. 

As mentioned before, scales represent important tools in trade and 

industry, required in large quantities in the developing countries 
as well, 

Prom their wide assortment certain types most frequently used in 

everyday practice can be readily selectedi 

- 15o kg desk type steelyards, 

- loo, 2oo and 5oo kg weigh beam balances, 

- 2o kg lever balances, 

- lo kg baby scales, 

- 15o kg person sedes. 

As shown in detail by Appendix Ho.  1, the delicate parts and me- 

chanical components of these scales would be produced for quite 

some time by the "donor" company, while assembly operations, testing 

and calibration of the «cales should be at the "recipient-. The 

attached company profile contains detailed data on the establishment 

of an instrument assembly plant representing a production value of 

1,5 to 2 million dollars /approx.  2oooo scales/ per year. 

Z'U2 ««dioftl MX» sura-loal tools and in.ti^n*« 

Experience shows that medical practice requires a large quantity of 
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medicai ani  surgical tool- ^ ina 

other«,   8urgical  8<J forcel  * 8e ÍnClUde'  -«« 
Due to the simplicity of Li ^ *"* 30a1^. P    Clty of their Production they mi^ht  H* 
as against .any other ffledioal Jey »*«  be suggested, 

ing countri.s for manufacture. lMt»•»f.   to the develop. 

Appendix No.   6 supplies detailed  info»*« 

«con»., c,ndltlM. of Mrl„ Pr ~;:r:;.:ri=ai -, 

2,1,3
 -Educational   /t, »»H-J. 

A serious obstacle  tn t>,„ J 

fiaient. ^titutio» whose eqUipflle„t is often very de- 

ei:::::a;r:r;a;;::r :~e the ^ —— - 
-hectics,  chemistry, ^ ^C^T^lr^ *" '^ 
a PrV« like  this if appropriate  i„ ena ln      T^11«"*  ""»* 
support it,  although it involves not ti0nal co^^^on will 

** father instruct mod        L    ^     • ^^  ^•. 
allowing we  shall  list  i    I T * edUCaU°nal ai^-  In  the 

f0r *"»"•« -ious subjects, natuL    y    n    "' C°Untïie8 P'0P" 
significant support by the »doncr« ^ CaS9S  ^ W±th * 

/a/ Metal shop products, e.Ä. 

- ÎShîS:.i?'i,Sal#b^"' PlUfflb bob 

f SS SS' - •l-^- P--1-.  arm 8wings, 
/b/ ^°dyna?iC8:  oal^i»<»ter cup 
/b/ Woodworking product«, e.g.    P 

-" ~Ä^£^^^1.  Ho-an scale model 

: b^ïo       \   re9d *>•' Al-      0d*  WOOd9n Poûdu1-.  •*«"« «heel biology,  planting fork 
/c/ Glassware,  such a« 
- for physics:  suction well, compound well    „„       , 

. Segne, wheel   Torr^im^.coaBUJli°ating vessels, 
' chi?*? •"* 1U tUbe* •*t"-suctio„ vacuum pump 

chemistry:  te.t  tub...  blow tubs.    *.< 
low tub..,   dripps,., miscellaneous glass tubes 
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/d/ Plastic articles,   like 
Botany: 
for biology:  various mushroom models,  apple  blossom, wheat and oak 

efflorescence,   leaf structure,   phytocell 
Anatomy; 
for biology:  human skeleton,  human skull,  eyes, heart,  tongue, 

hearing system,  human brain,   larynx, human skin seetioa, 
ovum 

/e/ Products made of natural raw materials,   such as 
for biology:   sponge,  red algae, medusa, coral, porcupine  fish, spider, 

leech,  snail 
/f/ Educational  slides 
black-and-white  elides,  colour slides 

2.2. Power measuring instruments 

The heavy current electric measuring instruments are related to one 

of the most fundamental industry of key importance:  power  produotlon, 

distribution and management* 

Electrification is always a long-term project, thus the requirement« 

for power measurements and control are similarly of a lone-term 

character* 

Accordingly, electrical instrument requirements can always be 

associated with given industrialization, power economy and accounting 

possibilities and the rate of housing, too,   exerts an effeot on the 

development of this demand* 

2.2.1 Power consumption and economy create instrument requirements 

that may be  satisfied,  above all, by watt-hour meters* 

Local production is rather advantageous if watt-hour meterá are to 

be produoed. In the recipient country, production should be started 

by the of single-phase watt-hour meters. The advantages of this are: 

- about 9o per cent of the oountry's requirements o an be satisfied 
by this type /residential buildings and shops/, and 
- the demand for single-phase watt-hour meters will exist during 
the entire period of industrialization. 

Furthermore : 

- calibration,  repair and servioe can be integrated in practice, 
since all these operations are under the authority of the measurement 
laboratories of the electric power works» 
- assembly and calibration can be performed mainly by semi-skilled 
labor; 
- the existing technological equipment may also serve the manufacture 
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b« supported «od ju.tifi.é h„ . •ntorpri.o »u.t 

*>. -» - ^Zu.::zr::°;zTm-A pw -,u- 
Th. t.chaoloKr .»ployd ooabi«. th. oharact.ri.tic. 0r 

Hungary h«« r.nd«r.d a..i.tane. -0 fa, t« *H.     . v 

- < .uc ««, PUnt. u j.iiz;:zzT *"*ot -toui 

«M«f 1.« t„. .Lofio.! «..m.^ " ^ l" "" •°-0*11«1 

- th» produotion faoilitiaa of •»*+ w 
z«» P., -.. f„ «¿Vä-S ss; S.-ÏÏSÏUS •• 

:ÄrÄSK JSSTÎL2 ^i""""-" » »» i-. oí *<4WM «n b. «„.Mí.    
l**i0 »«"Mr » »th., .id. „.„„;„, 

- i*on cor« próduotion     and 
- OOld •OttldlBC. 

If instruMt production i. .tarta* M M <„„       , 

•dditloaaHy, «•"!•• aid* b« ooaawnotd 

- •oriag ooil sottri, 
- ••ararla« tranaf<„».,.. 
Th. ,.i.Taat tuu, ot applicmtl<m laolod# 

- ;i^,'uiaî.ritoiiboard' -* »»«"«-. 



- 24 - 

2*2*3 Induatriil t«f^M  ,n|fnilf tt 

/•easuring bridge«,  insulation r««lstano« Mttn/ 

In th«ir application,   the*« instrument« diff«r fro« th« abore in that 

they ar« not related to pomr consumption, volta«« or ouvrant seaaur«- 

aent operation but primarily to teat electric operational condition«. 
Their main dutie« are,   aeoordingly,  quality control and the «olution 

of «enrice problem« /e.g. pounding and other resistano« aeasur ementa/. 

Their deaign ii quit« different fro« that of th« preriou« two groupa, 
sino« 

- th«y contain « largar nuaber of aoohanical component«, and 
- demand a greater amount of «killed labor work. 

2.3. Elettroni? LlftTmlTBtT 

The«« r«pr«««nt th« most up-to-dat« branch of instrument produotion 
today. 

»•at t«ohnical derelopaent is associated with a continuous change i« 

instrument ooapon«nt« and in a continuous edranoement in construction 

d««ign. Deaign will beo as» obsolete in a« short a time as 5 to lo yeari 

This is where oontinuoua co-operation of the donor ia moat indispens- 
able for the iapror«m«nt of inatrumenta thus transferred. 

The following paragraphs enumerate some instrument categories who«« 

produotion sight be initiated in th« dereloping oountries as wall. 

S«rric« arailability, howeror, ia a fundamental precondition of their 
general acceptance. 

2*3.1 T«l«çoflattnlo,tiQn maters and basic .,»tM inatru-«t. 

These instruments perform the fundamental aeasurements in both wired 

and wir«l«as t«l«onmmvuiioatlon. Demand for such instrument« exists 

whererer a wired or wire le es postal communication system is in operati] 

Th« rang« of their application ia rath«r wide but their production 

method«, too, ar« auch more coapr«hensire, than, for example, those of| 
the watt-hour aeters.  They corer the following main groups: 
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% ¡OUÏ";•*0 VOltfflete« and »V »etere, A/ soufJ-fr<»quency generator«, 
fi/ oscilloscopes, 
/4/ signal generators, 
/5/ attenuation bridges, 
/b/ measuring test  receivers. 

Professionally,  the requirements are higher th*n ,    •». 

s., a basic electrical instruct .hicTl        ^*      I^ "IT 
others,   by the short-run production character in    JU<"ined' —°« 
individual models, character in manufacturing the 

?#3(2   ««dio *nd   F  instr,a>nrg 

The »ide-spread use of radio and TV cet« i- .„ 

- «.i, «o»uM«. ..„lcl„, ^C.1 h °"Tta
1'Lt"1: - 

the demand is I»*—.«. * fleld whe• «ana is largest for suoh instrument«. 

The build-up of these unit« is fuiw -i.„+      , 
type, includ. y elMtronic- Their most important 

- solid-stats roltm.t.rs, 
' ífWrf'í*qUenoy °«oilloscopes. 
' ^'t'*^*^J o«cilioscopss, 
- laboratory voltm.t.rs, 
- transistor test sets, 
- laboratory and s.rvio. tyD. redi« r~- W radio frsquency aignal gen-r.tor-# 

A-ong all th. instrument industry product, this i. „her. th 

of co.pon.nt. to b. imported and th. akill.d Î\ "tl° 

«. th. highe.t, but 8iailarly tri. ^ inwork r-quirea*nt" 
iMt *>•>t of .l-ctronic circuit^ li^T' T" *° "" 
d.r.l0|«.nt  i. nTO...My. y        *Pid rtte 0f topological 

2*4* Qptioai inftritntff 
2(4(1 SmnfrlBj ^n.trultrtt| 

COM«ion. of .urvsying measurements   TH«  — 

town d.v«iona«n« -i.»«* *«»u«iry allocation, 
«.vsxopmwnt planning, construction deal** and „„..•.      ^ 

all ».„4.. «w.xgn and contracting, .to. •11 r«quir. »ap«    ^^ g#od.tle (UU> "*» •«• 
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These   tasks,  in turn,  demand a large number of instruments.  Si- 

milarly measurements need a large number of medium and high-grade 

professionals,  and,  therefore,   the relevant educational institu- 

tions must also be equipped with modern measuring means. 

Acquisition of the many valuable surveying instruments,  the main- 

tenance,  completion and replaoement of the existing stook,  if by 

imports,   impose a rather heavy burden on the eoonoaoy of the de- 

veloping countries, thus the possibilities of local production 

should be most certainly reckoned with, all the more  so, as actual 

examples on such undertakings can already be found.   /See Appendix 
No. 2/ 

Production of optical parts for the component supply of a single 

product family cannot be realized eoonomically. On one hand,  the 

high-level performance of too many specialized operations /optical 

cutting,  plane and spherical grinding,  polishing, grading,  cementing, 

depositing thin films,  optical control, etc./ would be needed for 

short-run manufacture and, on the other hand,  the personnel re- 

quirements could not be met, either,   as nobody, but  skilled labor 

with years of practice and experience would be able to perform 

these operations in a satisfactory quality. 

Products to be manufactured or assembled in a developing country 

might be selected with taking into account the following aspect.: 

-cvw-precision instruments can be produced in a rather simple way, 

and demand for such units is usually higher in any given country! 

Such instruments are, for example, the 1 min reading theodolites 

of the glass circle design, that is,  relatively quite uF-to-date, 

or the 5 mm/km mean error levelling instruments. The produotion ' 

of low-precision aucomatic levelling instruments can also be en- 

visaged in some of the developing countries, although the acquisi- 

tion of the compensator as an assembly from the donor company should 

be continued even in such cases. An important possibility i. here, 

that Jointly with the basic instruments, the accessories like the 

•tand, target plates, levelling rods,  carrying oases,  etc. might 

also be produced and marketed locally,  and the eventual leftover i 

capacity could then be devoted to the production of small measuring 
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devio«, employed generally. 

ataat.muly HUM th.r.on. ^ 

mia« th. afor«»«ld luto «ooount   .. _i, 

tb. .*.,!„ wk#t ,*"" d•r•l0,,1,,« °0",'t"' - '-*-»o„ 

tb. ^"T^t;rn: rr* ,srp* p'oduct10" * »<«..-! "»"uaenta and acoeaaorie. •» he ... 
riouely consideredt ^ °* ••" 

Inanimente:  saall theodolite 
•inute reading theodolite 
lorelling inetruaent 
engineer., auto^tio l.T.1Unf Samt]fvmat 

without ooapenaator 
Aoceaaoriee.» optioal plumet 

target platee 
instrument «tanda 
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AB referred to earlier, the first stage In the industrial production 

of the instrument  family to be lntroduoed is the local realization of 

the assembly and test operations by using iaported subassemblies and 

components. Accordingly, in the first phase the recipient company must 

provide for seohanioal /perhaps optical/ and electrioal,  or electronic 

assembly operations,   so tose must  be  thoroughly acquired  in ádranos. 

Subsequently,  one or two years later, metal working operations will 

also hare to be provided for, such as sheet metal working and ma- 

chining, or pressing« 

Thus it is quite olear that the assembly operations usually do not re- 

present everything,   so the recipient company should be selected with 

the idea a priori in mind, that beyond the assembly work,  the/will 

later have to produce fittings, struotural elements and components, 

not available commercially» 

Depending, therefore,  on the o bar ac ter of the instruments to be pro- 

duced, in selecting the recipient it  is best to chose a 

mechanioal /machine industry/, 

electrical /power engineering/, or 

electronic /radio engineering/ 

plant,  or institution. 

The factory thus selected will obviously be ill-prepared both as to 
mechanical facilities and professional skills, but should secure the 
fundamentals for starting and developing produotion basis.  Every 
possibility of instrument production can then be "superimposed" to a 
satisfactory level,  assuming an adequate build-up of equipment and 
knowledge. 

3.1.2 Identification and selection of the donor country or company 

An industrial enterprise is suitable to act as a donor if it has,  in 

the professional field selected,  an appropriate engineering, commerci« 

and financial background. In detail: 

a.   it must have a well-established   line available from the instrument 

range selected,   in a foro» suitable  to permit the selection of the most 

marketable models for assembly abroad; 
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a/ domestic and expected export  requirements 

b/ the simplicity or complexity of the production techniques. 

The company profiles enclosed and the instruments enumerated in 

Chapter 2 supply a starting point  for determining the  initial product 

line,  although it  should be emphasized the.t the final assortment will 

be determined by the .uarket  experiences  of the  donor enterprise and 

the expected demand of the market area around the recipient oompany. 

3.1.4 Provisions for a basi« «* "ni** >W ""* exponent deliveries 

As discussed in detail under 3.3.5 the development of close connec- 

tions between donor and recipient companies will govern the material 

supply process in the first years. The donor company will provide 

almost all required materials in the first 2 or 3 year« and the re- 

cipient will parchase independently only those which might be 

aoquired more advantageously this way« 

In the subsequent years, as discussed under 3.3 an independent ma- 

terial and component supply will develop gradually from either local 

sources, or imports, which, however, lead to increased independence. 

3.1.5 Preparation T* ttlT nR"fmiitur^rui drawings  In the  Tnruag» 

reared bv the redolent 

Production documentation must be supplied, of course,  by the donor 

company,  in a world language widely used in the recipient area. 

Translators familiar with the teohnical wording must be employed. 

3.1.6 Piannixut and procurement of the machias.  tMtTUfnjs ajfl 

»TM^»* »««m—» *Q» production 

These tasks can be handled in several different ways, depending on 

the possibilities of the reoipient oountry in question. 

It is indispensable, of course,  that the donor company should supply 

detailed data on the machines and equipment, the number of working 

stations and their arrangement and the special production phases to 

be realised. Thereafter,  the recipient company,  In the possession of 

these and other data, may design the plant and purchase the required 

productive means and facilities. 



-  31  - 

donor ,o pro^ld. f.r. .i«h„ dlt.otly,  or i„t„Mdlary of 

a contato, or . ^.ultan, bumu>  th. plMa *- 

.«-.*,>1« o, ,b. plMt ,. „ „tabll.hed ^ r » 

-      .   training 0, pro,.,.!,».!.. Por  „^ «' 

on thl..  s.c p„, 3.2.5 .o.a.»! contracting 

ta aPn-»r«i„.tiM /^rlïïhTr|1/ ,.n,„n||T[|tt 

3,2a W*tW»nt of .. i^.^.nt 7ff1aiJ1 ,„...     T, 
»tatio» „, , ll|h( 

Fro. calibration „p.«. tb, „.„,„, m.tru„„t. .., „. dmdid 

into thra. categorici! 

/a/ in.tru..„„ »tth co.pul.orj calibration 

/V lntruant. .Ith onl, In-plant calibration 
/./ ln.trua•, indu.«,, produol. wltn n<> ^ ^ „.^^ 

Ad /./ - m ,ha aigu, adran«* lndu.tri.1 countrl...  duration 1. 
o«Pul..r, in «h. oa.. o, ül ln.tr««. r.,ulrM ¿ 00M. 

*u.in... .»-«i• including .o„. all the ,„lou, .oal, 

.Lctrloltr. ga. and „t.r .uppl,, Meh r.nd„ Mcountlfl< „^ 

Thalr production a« „k.tlae M ^ „.  ^^  ±f 

M-. a control laborator* mUMmi and oontroUod b, th. .,.,. 
-to.logic.! ..„i0. „ ,Uo „tabllBa#d /rnbttt ta th< ^ 

""* ""^ -, »«••"•«• « »hi. .„1.U! entrati.« labora- 
or, .bould w.  ., .our... pr.,.,*!, ..our.d „ ,„. _ ^« 

that und.rtakln« ail ,b. oth.r pu», faciliti... 

« A/ - Production of ,h. m.tr„n.„t. ^ 

control .tati». Tb... I.,«..,. rtu taT. ,0 „ 

«pacían.*, i. th. ,«all«y control *.,„..»« „ ,ta ^¿J? 
proper. «MMWW 



\? 

Design and  installation of these plant level calibration and testing 

bases represent,  of couree,  an integral part  of the services undertaken 

by the donor. 

It will have  to be noted here,  however, that  the  standard instruments 

of the local calibration and  test  laboratory must  be submitted periodici 

ly for inspection tc an internationally acknowledged measurement 

calibration institute. Working relatione for this purpose should be 

created as soon as possible with the assistance of the donor. 

Ad /c/ - Products in the third category are actually not so much 

measuring instrument,  rather  than chemical and medical tools,  labora- 

tory ware,  educational aids  of a precision mechanics character.  In the 

case of such  "instruments" no calibration problems arise. 

3.2.2 Education and training of technicians, skilled and aeml-skllled 

labor for the recipient  enterprise 

Starting production and its Increase require competent technical and 

physical employees. Making this personnel learn about their new duties 

takes much time even by well-organized training programs.  In this 

field the donor company /institute/ must render considerable assistano« 

for success.  Training at the  level of engineers and technicians should 

be at the donor's plant in every case, but it might be similarly use- 

ful if a certain number of foremen and skilled labor, too, would  learn 

about the  production methods of the donor in site. However,  the majori- 

ty of those  participating in production should be trained at the 

recipient enterprise,  by those,  who have mastered a basic knowledge 

at the donor's.  This might be  greatly promoted if the contracting 

parties agree  that the donor  should delegate to the recipient factory 

a few professionals thoroughly familiar with both production and test 

ing,  for a period  of several months. 

3.2.2 Medium and high-grade  professional training through fo^llM 

fellowship grants 

As mentioned under 1.4. organization cf instrument  production requirei| 

the training of quite a number of technicians and university graduate! 

The specialized training may be obtained either at  the donor's estab-l 
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- regular annuel supervision 
- collection of field experiences and their forwarding to the 

horn plant. 

These activities obviously require highly qualified and experienced 

professional engineers who need a training of at least 1 to 2 years. 

About one-third of the servioe station personnel consists of highly 

qualified technicians and skilled labor to continuously perfora 

the required manual duties of installation, maintenance and repair. 

Companies sometimes neglect the establishment of a high-level, 

organically built-up repair and customer service system. This soon 

leads to reperoussions, particularly in the developing countries, 

and causes much annoyance to customer and supplier alike. 

3.2.5 Contractor problems 

Developing countries sometimes demand that, instead of building up 

an instrument industry establishment in the traditional nulti- 

stage manner, some phases of the industrial development be omitted 

and immediately a complete instrument factory be constructed. In 

these oases the customers frequently prefer turn-key plant delivery. 

Creation of a national instrument industry this way might be wanted 

because of the local labor situation, or sinoe there is no suffi- 

cient local knowledge for the establishment of a complete industrial 

enterprise. Iu other oases, especially favourable financial con- 

ditions may induce the developing country to establish a complete 

plant almost exclusively by foreign assistance. In recent yeaa, 

for example, considerable demand could be observed for complete 

food industry installations including, beyond the necessary ma- 

chines as well as the various instruments and devices required for 

production process, quality control, etc 

Many developing countries started the establishment of large-scale 

industrial enterprises, including instrument production plants, for 

whioh the necessary building capacity was not available, just like 

the required labor, from either number or qualification aspects 

and for which neither an aooeptable home contractor oould be found, 

nor was the desriable infrastructure existing* A solutioa in such 



35 - 

e« i. th. oonci„.l.n of an «„.„,„„, „lt„ a   toi, 

Uní'. * ° * ° '• M - ••*-»— o, th. .nt.,prl.. in 

T.ehnio.! „a othM r.qul„m„nt, Mt to o 

«•»»*—. «M cobiti«. dl„„. »hll. .arli,r       '• 

. » «"" T11J 0Mpl,,,a b'th*d,uwy °f «- — - 
ing 1. no«,.,. . ^.^ co.pl,t „„„^ 

r;::; "Mide;'bi*MgiM,rioí - —"*- —• » t-^r* th. MI*, Min ph...., „^^ «.chnic.l-.coho.io .„• 
««.— « . t.M.,. plMnllls ... d..le„ doou„ntation • 

l7u"^ppl,• r-*1* ta~Krti —*«»«-. —«* ih. 
»". * ,t. T1 ",h* "T1,0P7 ••"iM-- *—*• - >— «» fo, th. oo„W of .u tho.. .„„,, Ihe .„,, 

en ».,„ ce.,», prop.r ta th. laíllUfl0.u<)ii „„.,*.. 

irr -4rti1-"- - «• —^ th. ,«rr 
di. •    Ih „„tic. t. th. ia-.it. ,ork> th. oontrMtor » 

orçani..tlM ., „.„ nnlf ^ lf ¿     ,."..!. 

tioa, „owl trM«i.,ion, .te. .y.t«. 

Th. contract., «.t ,„,h.„,r., provld, ,or .^^ 

""t*"' "•"«'i... «- .IfahlM,ion „ »,„« „, «,- 
P.n«t «,„.,„,. ,„ .„.,„. oontll,uou. proaBotlon 

"^ "*1T1"" '«.'- *• th. „ti,, ^..t^nt Z th. 

Th. ...i,, «. „...^ .^^„^ aonrin#a M> 

• .hd..M „„«.ti. n«^. ^oh aoUTln#< m * 
í« .«„a! „„. * n„ bJr ,uit. , „^       OOBtMo 

ti«» i. th, alr„oM lM„.„ial ooanm... ^   * 



Ih 

S 5 

a. 
e 
< a 
t- 
z 
o 
o 
z 
< 

in 

i« 
! z 

Ul 

li 
I  z 
: tu 

! o 
Ul 

< 

i** 
I   ul < 

2 < 
z 
o 
„•) 
uJ 

¡»--Us 
Sáeec 

3^9 ï^ 

s¡i8 
f°83 
t;s"o 

ris-; 
ill***' 

t. -J i^i 

Í3: 

33 
I       tiri 

S 32 
s sg 

liilí 

i 
oj   ,UB   t*^  #H4 jo uc T4waTpJO-oo 

_« ,—-—.——,  

So m n v •»     w 

JiÜ 

-° -,X as 

WaùKÌ 

1 

,J   , 
.. i .^iri 
t 

tg 1-7--' 

_T"_ 

14: 

,'HÍ 

.; " "ss 
•¿•¡il 

5> 
1 ' * i 



-   57 - 

i». local or ,„„, prof...10„lg lg of crMt lBpoptMce""Ult 

Th.  tr.lnin, of iMttnmnt  ,p.01.Uat>  fM a 

country !.. in Mitim t0 "PI"« 
_„-_*,.,,,.. ^ r • .listing, or potential pOMlbilit!..   of  tn„   countiy_   ualnij „.'«„o. 

« - b-i.  .olution.  ^ tr.inin« u fM>ib^ ^     • 

part»., .„tru.t.d .1th th. d.li„r, of th. .„*,      .    . ^ 
or .~uf..turin, ,h. i„.tr»..n,. J ¡Lt.;:"" 1—— —. 

T»u. th. duti.. of th. dono, indud. „ot onl, th. introduction of 
m.t,u„nt product!». but .1<0 «-«_ 
reauimH  ^rt» .ki. »«.».««  tn« personnel 

1. Hd "°" ""Un*' "'" U'M1^ • °'•* ».».ion 
aL        T "" d0,,0r " not mlww " «» >°""°° «o 

*** C°"'t'M *"*•«!—. 1» . .uffici.., n„o.r and for a. 
«to** „Mod of ,i..t, th. r.olPi.n, count„. 
prof...ion.z. to >. d.L.at.d „. not .„,, fMl   .,' ^ 
«. ",u..,.d Ian«««.. 0.rt.ln proMM, ' /~ ««• 

«Sardi... „, th.1, ...i.f«.»,, „„.ufloatlon. 

Contutor. u.u.U, »an .„l„ th. ,,,00l.. „, dil 

- « ad,l..ry „a. ,. th, n„ ,lMrt>  „ „ ^J^«     ~ll 

«plo,... of th. ,.olpl.„t m ,„. donor courts. 

If a hi*,., «.h., „ «.„ulta.,, or tr-.. „ „^^ 

such w„i.. ^.,.t. ta WMil Mun),l;:;
1^1^  j- 

.... „o^ ^^ M ,„. t.oh.1.^.1.,,,,^^:^. 
of «h. Intra•, iltutn ^ ^ mttuuM iwi!no> ta ^. 

- pro,...lMlü „.^ „ /0MliB ,p,olall<t 

•n«lh..rl». po.t-»Tad«.t. bucati«, 

- a.l.«.tlon of .on.uit.nt. throu»» l»t«««u., MtleB 

- <Ma .ork and la,l.„nt.tl« of «h... Mlu, 



38 - 

Upon a contract with either the donor or the recipient, professional 

training can be realized at  several different levels simultaneously 

by the aosistance of a consulting engineering servioe bureau,   in- 

cluding 

- skilled labor training in which apprentice  schools offer theoretical 

and practical education to the trainees,  plus aotual work in model 

shops or productive plants; 

- training of technicians; 
- specialized education of foremen and other professionals in in- 
strument factories or other important industrial enterprises associat- 

ed with the field; 
- post-graduate courses for engineers of the recipient in ths donor 

country. 

3.2.7 Other possibilities for the supply of professionali 

Instrument expert training is feasible within the framework of inter- 

governmental bilateral agreements projecting the transfer of tech- 

nologies to developing countries to promote their industrial de- 

velopment. 

Another very efficient method of training professionals is through 

UHIDO Special Industrial Servioes. Within their contribution« to 

UNIDO, oertain highly developed oountriss undertook ths training of 

a pre-determlned number of professionals from ths developing countries 

upon their request. UHIDO informs the developing countries oonoerned 

on these possibilities by circulars, spscifying in each oaae ths 

professional fields involved. Possiblities exist, however, in certain 

cases without area specifioation. In suoh instances ths applicants 

specify the professional field desired, the referenoe data of the 

suggested training personnel, the training period, sto. The) competent 

body of UHIDO will then inform the applicant on ths aooeptanos of 

his request, and the delegation as well as the implementation of 

the practical training will be exeouted aooordingly. Purthsrnore, 

in UHIDO organisation a developing country may invite professionals 

of appropriate qualification for a pre-determlned speoial purpose, 
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expedient to create poeeibilitiem for the loo al production of the 

mechanical componente inrolred. Here such mechanioal components and 

fittine« are considered whoae 

- transport is rather uneconomic  beeauae of an exoessive bulk /e.g. 

box«a, framas and similar units mad« of platas or eastings/, 

- acquisition is commercially impossible as thay bad baan designed 

specially for the  produot to ba manufaotured ; 

- production ttohnique ia easy tt master, oan ba readily tooled and 

which oan ba manufactured with but moderat« akills. 

The neoeaeary production équipaient /metal plate working aaohines, 

foundry facilities,  sand blasting;, painting and • leotropiating in- 

stallations, ato./ and ita potential layout must be planned early 

during the deaign of the instrument factory and its aoquiaition am 

well as »t-up and the training of its personnel must be performed 1B 

the oourae of the  fir at 2 or 3 years,  if th« donor is willing up to 

this time to continuously délirer these components and fittings in 

finished condition. 

3.3.3 In the set-up phase dissummed in par. 3.3.1 the donor company 

delirar« the assemblies In question to th« reoipient in finished 

condition and appropriately tested. In phase 3.3.3 the ln-sito assembli 

of these unita must be performed. Thus in the first 2 or 3 yaara of 

the  production by the recipient  preparations should be made for the 

subsequent local assembly of eleotrio or mechanical subassemblies 

and  than for their produotion and quality control« 

In this phase, depending on looal oondltiona, the reoipient oompany 

purchases certain components of the assemblies, which ar« oommerolmlly| 

available, while the components designed «p«oially for the purpose 

/e.g. printed circuit boards, speoial ooils and transformara, etc./ 

should be de lire red by the donor enterprise like before. 

A professional preparation and control of the assemblies would require] 

of cour««, the training of further teohnioal and production control 

personnel who, la turn, oould train the «emi-akilled labor of the 

reoipient oompany to perform the rarioua operations of the process. 
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Arrival in due time of the component assemblies to be continuously 

delivered by the donor company in an acceptable quality to the re- 

cipient must be carefully organized in order to ensure an uninter- 

rupted production from the very beginning. 

3.3.4 The  production phase described under  3.3.3 should  characterize 

for  1 to 2 years  the  relation between  the donor and recipient   companies. 

Uuring this  time  professionals can  tuen  be   trained for the  local pro- 

duction of  special components commercially not  available,   such  as 

those mentioned under 3.3.3 which require  special mechanical,   or 

electric production techniques.  First !he_£roduc ti on .of .those _cqmpo.r 

nents_must  be started by the recipient company whose manufacture is 

economic even in short run,  and for whose manufacture the eventually 

required special machines and equipment can be utilized with an 
acceptable efficiency. 

3.3.5 After   the accomplishment of phase   3.3.4 with the meantime  ex- 

periences made use of,  the recipient company should prepare  to 

acquire complete indeBend.eno« as far as the  pus-chase of semi-finished 

products and components available on the international market  would 

be conoerned,  except  some  specific parts  that 

a/ could be purchased from the donor against  the most advantageous 
price and deadline conditions, 

b/ would be  items produced for or delivered to the donor by third 

companies which could be purchased in the simplest or most advantageous 
way from the donor proper. 

3,3,6 B»UbUah»ent of a marke^ awii service  organisation 

In a developing country,   instrument production would promote   the 

accomplishment of two objectives: 

a/ promotion of the industrialization of that country, 

V satisfaction of the demand in that country and in those in close 

commercial oonneotlons therewith, for the product in question. 

The latter makes it  indispensable to establish at the beginnin« of 

produotion or even prior thereto a commercial service to provide for 

the necessary relations with both the home and  foreign market  areas. 

As mentioned before,  this must be a technically well prepared  trade 
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organization with an ad.quat. public relation« servios a» oc tat. d. 

It is similarly important to establish if possible in the recipient 

enterprise proper, a repair and service a-partment to provide for 

the elimination of any breakdown as soon as possible. Such a 

•ervice department must have, of course, a spare parts storage and 

a well qualified professional staff, familiar with all instruments 

manufactured earlier by the enterprise. 
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SCALES ASSEMBLY PLANT - A Profile 

Introducen 

Appendix No.  1 

Th. Pr...nt p.p.P deecrib.. in detail a «.diu.-i2. enterprise con- 

forming to th. objective, of the developing countrie. .hich would be 

suitable for th. assembly and after further develop«,,*,  the full 
production of scalee. 

Th. appendi* contain, a floor plan tog.th.r with estimat.d .concio 

and »anpowr data. The financial estiaaf. includ. th. capital r- 

quir.«.„t. of inve.tment and working capital as well a. th. costs 

of fchnical assistane.  Th. aagnitud. of ho», and foreign financial 
n..ds waa estimated. 

in preparing th. plan, of a .cal. as.«bly plant th. following aspect. 
iiav. b..n consid.redt 

•/ The seal. as..«bly plant should b. .uitabl. for th. as..mbly of . 

rang, of seal., listen in th. plan, without any local ccpon.nt 

production whatscver, a. well a. for th. quality control of both 

th. assembly work and th. fini«h.d produot.. 

b/ Th. nab a...mbly plant »ight introduo. .ub.equ.ntly th. gradual 

establi.h».nt of component production and .xpand, th.r.by,   into a 
full-.cal. manufacturing «nt.rpris«. 

0/ By gaining .xp.ri.no. in th. construction and a.s.«bly t.chnology 

of th. .cal. »od.l. actually a»..«bl.d in th. plant, th. .nt.rpris. 

»ight introduo. th. ass.»bly of further new «od.l. a. w.11. 

d/ Th. plant »ay carry on th. periodical r.Pair, calibration and 

guaranfd a. w.ll a. no«al aft.r-.al«. «.rvio. »aint.nano. of th. 
seal«, supplied. 

•/ In such a .tandard plant th. following rang, of produot. oould b. 
ass.mbled: 

- loo, 200 and 5oo kg wigh bea» balano.., lo and 2o kg torn balano.., 

lo kg baby .oal... lo kg fi.h .cale, and l5o kg parson baiane... 

Th. plant ahould b. capabl. of a*..ablin< a total of 2oooo .uch seal.. 

annually, la a unifora distribution. Eoonoaio runs are looo to 3ooo 
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scale«, exoept the lever balances where the same figure la 5ooo to 

8000. 

f/ The assembly plant  should operate with about  32o employées in a 

one-shift production« 

Financial aspect! 

The value of such an establishment, Including the technical expenditures 

required for reaching the stage of profitability, would amount to about 

3*4oo.ooo dollars 

at a 6 per oent discount. The non-discounted financial requirements, 

assuming 2 years of oon* rueti on period and 5 years up to profitability, 

are as follows: 

Poralan currency requirements 

Investment 3oo.ooo t 
Initial installation oosts 2.000.000 $ 

Total 2.300.000 $ 

UNDP or other technical assistance 62:5.000 $ 

Looal fundi reouirsmsnt 

Real estate investment 
Installation costa 

Total 

l.ooo.ooo $ 
2.880.000 $ 

3.880.000 $ 

Total costs 

Coat a grand total 

2.300.000 $ 
625.000 % 

3.880.000 $ 

6.805.000 $ 

1. nmrr gUnnlM iitf iff kg 

Investment program,  specifications, 
construction, engineering plans 40.000 $ 



"'mack-   ¿••qui.ysjrt 

'•al   (-3tat--   investment 

i       i v< .   t st.'ite   /r     be   - 

vi termi   . 
'-'-   in.,   pur    /j.Tftj 
rage   t -M-r : s»••; 

fin i alie i   .-roiueí   ft ;ra^    a:>j 
mi set : l-in.'o .r 

••ta. 

¿•iaip^ent,   farn.îài-û,   : .-iC   ili ¡,. 

Equipaent,   ia^i.<,   injr rmneûts 
machines ' 

'•'urniture,   -incumenta: ion 

ranuport  means 

•Jtorage   equipment 

Total 

l.ooo.ooo  $ 
.'*-'  . 000    $ 

l..°u¿,oo..   i 

•<~o  ai 

2oo  f   =.   i . 0. 

1 i û . 'io y   / 

ro.ono   2 

4 O . y 0 .-»   $ 

ÓO.ÜOO   JÍ 

í-'-lS.OLO    2 

3-  ^f^uçtion and miiitip^. mater^l|f 

a/ Imported  components for  scales 
assembly  per year 

*>/ Maintenance materials 

*. Power,  fuel,  water 

a/ Power to be ensured for the assembly 
operation«:  loo It*,  load factor 
appro*.   3o per oent, 
5 cents/kfh 

b/ Water,  60 lit per capita 
0/ Fuel 

Total 

625.000 $ 

7L>.ooo 0 

7OO.OO0   0 

5.400 ? 
2.!: 00 t 
2, «joo ? 

I0.400 f 



- 46 

Transport flfld c9MMfll9fcÍ¿£tt 

a/ 2 passenger oars 
1 micro-bu» 

Total 7.500 f 

6.  b§bor                                                 N umber 

a/ Produotion 

Engineers 
/6.000 9 per year average/ lo 60.000 Jf 

Technioians 
/4.5oo $ per year arerage/ 3o 135.000 9 

Skilled labor 
/3.000 ¿per year arerage/ l6o 480.000 # 

Unskilled labor 
/2ooo 0 per year arerage/ loo 200.000 $ 

b/ Indirect labor 

Administration 
/4.500 $ per year are rage/ 

Total 

2o 

c/ Training 

Initial trainine cotte /96 man-month» 
for 2 years/ by delegated professionals 

During the 1-year construction and in- 
stallation of the plant a total of 22 
engineers, teohnioians and skilled labor 
acquaint themselves at the donor's plant 
with the drawings and assembly techniques 

Educational costs in subsequent years 

90.000 $ 

965.000 $ 

loo.000 $ 

176.000 $ 

12.000 $ 

7. Total costs osr 

at full capacity produotion 

Direct material /components/ 

Direot wages 

frWwUw °•r»»im 
Direot wages 
Training 
Overhead material 
Energy 
Transport 

625*ooo $ 

875.000 t 

90.000 $ 
12.000 $ 
75.000 I 
I0.500 $ 
7.500 $ 

Total 195.000 $ 
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Investment amortization /5 %/ 
Administration and miscellaneous 

Total production 

3. Tofaj lit»! 

Inveatnent, training, assembly 
up to starting operations 

Investment 

Training 

Aaortisation 

Miscellaneous 

9.  Establishment ralue, including the 
•nginaaring   ooats up to the break- 
•ran point, at 6 % dieoount 

63.000 $ 
20.000 $ 

I.234.000 $ 

I.265.000 0 

82O.00O $ 

Ilo.000 $ 

20.000 $ 

2.215.000 $ 

3.39O.00O $ 
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Appendix No.   2 

PLANT FOR  SURGICAL STEEL  INSTRUMENTS - A Profile 

Introduction 

Surgical steel instrumenta are needed steadily and  in large quantities 

during the development  of public health.  Inspite of product-develop- 

ment, on« can count with their becoming obsolete in the long run,  only. 

The methods of manufacture facilitate a rapid and economic change-over 

of the range of products,  to the manufacture of smaller hand tools 

and machine parts. 

The present paper contains the capital requirement of the investment 

and the costs of technical training /assistance/ and those of plant 

operation in US $. 

Products to be manufactured 

Surgical instruments made of stainless steel «ith polished surface, 

tempered,   the artery forceps and scissors with centre sorew, the 

forceps spot welded,  cleaned and packed in PVC-foil. 

Average production capacity:   2ooooo pes./year. 

Max. capacity after the entire running-in period:   260000 pes.,  as 

follows: 

16 om dissection and tenaculum forceps 

16 cm "Kocher" artery forceps 

16 cm surgical scissors 

16 cm surgical scalpels 

25 per cent 

25 p«r cent 

25 per cent 

25 per oent 

If necessary, part of the capacity may be extended to the manufacture 

of smaller tools /different pinoers,  screw-drivers,  sets of keys,  etc./ 

by broadening the means of production. 

Technical asoeots 

Entire runniag-in period: 7 years. 

2 years are needed for investment and the preparation of production. 

In the first 6 month*» the commercial, technical and installing 

question* have to be cleared up. 

In the next 18 months the architectural and meohanioal planning and 

executing,  the technological planning, manufacture, delivery and 

mounting of the special means of production and the teaching of experts 

in the plants of the country of the "donor" are to be accomplished. 

Production begins in the 3rd year, under the guidance of leading 
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r.ooh . th. 1#T#1 accordlaÄ to th# oapaci .  «- 

Th. plant i. .orkin. with ^ capacity fro. th. 7th w. ^ 

Th. product. .,. >urgical>  r#.p# ^„^ ln.trufl|.nti 

do not b.oco» ob.ol.t. within r.aaonabl. ti... '        Ch 

Without forth., in^.t-nt. but with th. introduction of th.  2nd .hi« 
th. production pro«,- ^ . in prlacipl. . ,. á J*»> 

cr.ao. of about ?o-8o p., o.nt. 

AT.raf. nuab.r of .hift.i  l 

Pow.r consumption: ll.ctrical current: 

built-in ourr.nt con.ua«r. 39o kW 

P«ak load 
3oo kt 

IMu.trial wat., r.qUir.«.nt in p.ak lo ou.a/hour 
Co.pr...od air 6 att lo cu.a/hour /in p.ak/ 

Staff r.quir...nt! 4. CM. of x -hlft ^ 25o 

productir» persona 

iadir.ctly JfflugjiT. 

t.aporary h.lp. 

adainiatratir. on«, 

t.ehnical p.raona 

Totally 

95 

24 

5 
lo 

15 

149 

llìUAlML Mo.«aary ar.a 1152 a* /24 x 48 a/ 
12 , « a .adulo llfot iion oonrtrueti<at MchMl e 

•* follow, /ooo .nclooed arraafwont ooaoao/, 
1. Stock of raw aat.rial« 

2. Proso for flag ahop 

3. Caoaleai oloaalag «ad «brasioa workshop 
4. Basala, aaop 

5. Orladla«- and folisalag sao» 
6» •soásalo, workshop 
7. Tool row 

8. Malatoaaaoo and tool «hop 

72 rf 
216 a* 

36 a* 

132 rf 

144 rf 
54 •* 

3o a* 
lofi •* 
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9. Stock of finished products and 
packing room 

10. Offices 

11. Sooial premises 

Traffic route« 

54 rf 

72 •* 

18o a* 

Totally 1152 ** 

Necessary ground-plot: o,5 ha • 5ooo sq.«, on which traffic rout«« 

and an open-air warehouse hare to be established* 

Financial plan 

1. Bstabli«hment costs 

filmini 

- Architectural and engineering plana 
- Project Report 
- Technologic plans /product and produotion 

plana,  plana of the means of production/ 
know-how 

ground-plot* o,5 ha    /3.- Jí/sq.m/ 
building <w 1152 a* with complete engineering 
machines, equipment and general produotion 
applianoes 
special produotion appliances 
furniture, offloe furnishing 
other furnishings 

TTUlnfàaf 

Preliminary in-plant training at donor 
3 engineers and lo skilled workers, 6 months 

Conducting of installation« and training on 
the spot 
3 engineers,  1 year 
6 teohnioiana,  6 month« 

35.000 
25.000 

60.000 

120.000 

15.000 
400.000 

365.000 
132.000 
23.000 
45.000 

980.000 

70.000 

113.400 
97.2O0 

280.600 

2.  Costs of plant operation relating to the arerage capacity 

Mattrlal requirement for 1 war production 
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Ba.ic »at.rial. /at  th. .tallii.«, .f.l typ./ 
Auxiliary mat.rial. for nanufaotur. 
Offio. .uppli.B, ppint.4 matter. 

SMTKY OftMiaptl^ foy ìaT TttJ 

Bl.otrio .n.rgy 360000 kWh /$ 0,06Aih/ 
Wat.p 20000 ou.a/y.ar ' 

Manpow» ^og \ r|r 

5 .acln..r. 
lo t.ohaioiaa. 
lo adainl.tratiT. employee. 
4o .killed worker. 
74 .«ai-.kill«i and un.kill.d 

work.r. 

3. Produotloq TalM 

60.000 
15.000 
2.000 

77.000 

21.600 
l.ooo 

22.600 

t    5.000/y.ar/p.r.on 25.000 
J    3.500/y.ar/p.r.on 35.000 
! ^3;000/y*"/P««oa 30.000 
* 2.500 /y.ar/p.r.on loo.000 

$    2.ooo/y.ar/p.p«oji 148.000 

338.000 

l.t year 
2nd y.ar 2nd y.ar 

fi? y,M £° *** c-nt of »»•**«• oapaoity/ 
4th y.ar /So p.r o.nt of aT.ra¿. oapaoity/ 
5th y.ar, arerà«e oapaoity p»««y/ 
6th y.ar /84 par o.nt mmx. capacity/ 
7th year, full oapaoity 

*• Rat, of r«fttffl 

315.000 
504.000 
630.000 
693.000 
8I9.000 

TI» inT..to.B» i. M0<«^ «t„ 6 „„, of produotlM1< 

duotioa ralu.. K 

»ÄTS'Ä? 7"°~- *Mki"« -»»-. —*** . «• 
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Appendix No.   3 

SMALL-SCALE PLANT  TOR THE MANUFACTURE OF 
SURVEYING   INSTRUMENTS - A Profile  

Products  to  be  •«nuf,^.^ 

Theodolite with a reading accuracy of 1 minute, glaa. circle reading 

system, optical micrometer, guided centering, in a wooden case, with 
accessories 

4oo pes./year, $ 6oo.- each 
Target plate for traversing,  pair-wise in a wooden case, with 
accessories 

3oo pairs/year, $ 15o.-/pair 
Woodsn tripod for surveying instruments 

6oo pes./year, $ Go.- eaoh 

Fields of application of the instruments:  surreying measurements, 

i.e. traversing,  small triangulation, engineering surreys. The theo- 
dolite oan be used alone, as well, possible with accessories and 

target plates already available;   this was the basis for choosing the 
pieoe ratio    of the produots. 

The above giren prioes are conservative estimates, a donor enterprise 

introduced and known on the market could even reach approx. 2o-25 

per cent higher prices. The selling possibilities and the attainable 
price are influenced by the different iteme of taxation in eaoh 
country. 

Manufacture is started in the following phases i 

Preparatory •|ai>i  Planning of the establishment, projecting and 

constructing of the building, purchasing of the assembling teohnology. 

Introduction of aaasmblln». Equipping of assembly department,  Joinery 

and offioea, purohase of oomponent parts from the donor enterprise, 
training in assembling, starting of continuous assembling. 

Introdurlo« at tftf manufacture of r^t,,  Purchase of the teohnology 

for the manufacture of oomponents, obtaining of Jigs, fixtures and 

speoial tools fro« the donor enterprise. Equipping of the metal 

outting and finishing departments. 25 per oent of the parts of the 

released produots are manufactured by the reoipient enterprise. 

Finally, ohmnging over to the own manufacture of oomponent parts, 
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except for th«  opt ios and the manufacture of SOM components, whioh ars 

•or« advantageous to obtain froa th« donor enterpris«. 

Phase of return;  Continuous assembly and own aanufaoturs of parts, ex- 

cluded the optics and those of high aocuraoy. In order to proteot th« 

trained labour-power,  the wages of employees hare to be raised about 

2o per cent. 

Phase of obeolescenoe:  Enlarging of production is not expedient, due to 

the gradual obaolescenoe of products.  Beginning froa the    9th year,  eran 

a lo per cent  decrease of the  selling prices becomes necessary,  in ojrder 

to keep the level of sold quantities.   In this stags already, appropriate 

measures hare   to be taken to change over to new, more up-to-date products. 

intimated standard times /for small series/ 

?t*jrt*r4 fia«* by ììLBI 

Theodolite 
—-————— 
1 target plat« tripod 

turning 17oo 85o 6o 

milling 35o 6o - 

drilling 25o 5o 3o 

grinding 2oo loo - 

finishing 2oo 12o So 

woodwork 2oo 12o 35o 

other 3oo 15o loo 

assembling 3ooo 5oo loo 

Pjaanjfle.of th« rehired jaofr^nf«, «ttff fcflfl ifffc 

The number of machine tools, resp. number of fitters /assembly workers/ 

can be obtained with the help of the following formula: 

standard timo x number of pieoes 
H  .  

oo x 8 x 3oo 

Number of piece« to be manufactured per annum, after complete running-in: 
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4oo pes. of theodolites 

3oo pairs - 600 pes. of target plates 

600 pes. of tripods 

dork N Number of machines/shifts Staff Area 

turning 

milling 

drilling 

grinding 

6,51 

1,22 

l,o3 

0,97 

3  lathes/1,4 
2 turret lathes/1,4 

1 milling machine/1,2 

1 drilling machine/1 

1 grinding machine/1 
1 piece cutter 

19 I80 rf 
finishing 1,39 tubs, varnishing equipment 

joinery 2,51 woodworking machines 

other 2,79 

assembling 10,42 final control collimator 
2 precision lathes 
hand tools, bench, 
measuring gauges 

persons 880 rf 

888«?«- 1 engineer,  1 technician, 
1 stock-keeper,  2 account- 
ants,  1 administrâtire emp- 
loyee,  1 work superintend- 
ent 

7 
persons 

stock 
25 rf 

35 rf 

ToUlly 22.82£Î22Î    32° •* 
Basic area with other establishments / + 3o per cent / 400 s* 

frirai Un filtf M4 «apta»»» values m îooo 9 

1st 

Aim: mounting of 2oo pes.  of theodolite and 3oo target 
piate« rrom parts, production of part« and mounting for 
3oo tripod« 

Installing of the assembly department /main it «eu: 
precíalos, lath«, final oontvol collimator, drilling ma- 
chine,  bench*«, hand tools/ 

Purnishaent  of office« 

¿quipping of joinery /sain items:  2 woodworking machine«, 
hand tools/ 

Expenditure    Earnings 

16o 

25 

3 
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Bxpendltur« ¡ESüiüMä 

Trainine, assistane« 15 

Wag«s for 19 persons,  $ 3.ooo.- per 
annua /8 fitters,  3 joiners, 8 non-pro- 
duct ire workers/ 57 

Material cost 15 

Price  of parts 97 

Operating costs ¿ 

Totally: 224 I60 

Ain:  mounting of 4oo pes.  of theodolite and 
600 target plates,  produetion and mounting 
of parts for 600 tripods, production of 
O-series fro« own parts 321 

Completion of the outfit of assembly depart- 
ment lo 

Purchase of the production technology of parts 
for theodolite and target plates 3o 

Training, assistance 2o 

Wages for 26 persons,   $ 3.000.- per annua 
/12 fitters,   3 Join«*«,  3 others,  3 non-pro- 
ductive ones/ 78 

Material co* 190 

Depreciation 3 

Operating costs 8 

Totally: 423 321 

¿fd Iff! 
Ala:  mounting of 3oo pes. of theodolite and 
3oo target plates from parts, production of 
part« and mounting of 600 pes. of tripods, 
produetion of O-seri«« of lo theodolites and 
2o target plates froa own parts, production of 
further 9o tajodolite« and 28c target plate« 
froa own parts, except for the optical and 
more problematic coaponents 321 

Parcha«« of machine« for the machina «hop 
/3 lathes, 2 turret lathes,  1 milling maohine, 
1 drilling machine,  1 grinding machín«,  1 
piece outter,  finishing tabs/ 7o 
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Expenditure Burning« 

Obtaining appliance« and special tool« fro« 
th« donor enterprise » 

Trainine, aaaistano« 3o 

Wag«« for 32 persons, $ 3.000.- par -»»••«• 
/12 fitter», 3 Joiners, 6 cutting worker«, 
2 finishers, 2 other«, 7 non-productlye 
one«/ 

Material cost 
96 

25 
Price of part« 14„ 

Depreciation 13 

Operating coat« 12 

4th rear 

Aia:  production of 4oo theodolite«t  600 
target plate« and 600 tripod« fro« evn 
part«, exoept for the opt io al and aore 
problematic  one« 

Training, assistano« 15 

Wage« for 38 person«, % 3.000.- per annua, 
/12 fitter«,  3 Joiners, 12 cutting worker«, 
2 finisher«,   2 other«, 7 non-produotire 
one./ 114 

Material oo«t .e 

Prio« of optical and other imported parts               33 

Depreciation 13 

Operating oosts 12 

5th-ath rea»« 

Ala:  production of 400 theodolite« and 600 
target platea, as well as 6eo tripod« froa 
own part«, exoept for optical and other ia- 
ported ooaponants 

Wage« for 38 persons, $ 3.600.- per annua             137 

Material coat .* 

Price of optical and other imported parts               33 

Depreciation 13 

Operating ooata ^ 

Totallyi 423 321 

321 

Totallyi 232 321 

321 

Totallyi 240 321 
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jth-loth years 

Aim:   as above,  but  lo per cent prioe 
reduction is necessary 

Wages for 38 persons,  $ 3.600.- per annua 

Material cost 

Price of optical and other imported parts 

Depreciation 

Operating costs 

Expenditure      Earn^n/nf 

137 

45 

33 

13 

12 

288 

Totally: 24o 268 
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Amount« to bo paid to th« donor «nt«rpria« 

Valu«« in looo $ 

You Aaoont On th« prosont 
Tftlu« 

Cuaulatiro 
raluo 

Prop. 35 35 35 
1st y«ar lo4 98 133 
2nd y»ax 225 2oo 333 
3rd yaai 177 149 482 
4th year 33 26 5o8 
5th yoar 33 25 533 
6th yoar 33 25 556 
7th yoar 33 22 578 

8th yaax 33 21 599 
9th yaai 33 19 618 

loth yaar 33 18 
636 

Totally 772 
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Appendix No.  4 

WATT-HOUR METER MANUF; TURINO  PLANT - A Profil« 

Introduction 

The product to be manufactured satisfies both, the household and 

industrial requirement, and plays an outstanding role in the in- 
dustrialisation- and the housing programs. 

Product» to be manaf «/»^r»fl. 

Single-phase watt-hour meter with single-tarif counter, in metal 
easing. 

M*x. number of pieces to be manufactured« about 60000/year. 

Three-phase, four-wire watt-hour meter with single-tarif counter 
in metal oasing. 

Max. number of pieces to be manufactured: about loooo/year. 

Entire running-in period:  lo years. 

This inolude. the term fro. the assembly and calibration stages up 
to the complete local manufacture. 

Preparation of the establishment of the plant may take 1-2 years. 

During this time all technical, commercial and economical questions 

hare to be cleared up,  preparations of installing should be started 
with and accomplished. 

from the assembly, realisation of the whole production is carried 
out in 9 different stages /see Table 5/. 

Period of finaneial return:  the last 3-4 years. 

The finaneial estimate of this proposal contains the costs of 

«aehine-requirements of the ancillary plamts, as well. 

Present product series can be manufactured with the giren technical 
parameter«, for about 15 years, without becoming obsolete. 

•ingle-phase /assembly, calibration, 
testing/ i7o minutes/piece 

three-phase /assembly, testing,calibra- 
tion/ 44o ainutes/pieoe 

Arerage number of shifts: 1 
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Manpower;   16 unskilled workers 
Ilo semi-skilled workers 

28 engineers and technologists 
3o skilled workers 
42 administrative employees 

232 persons 

BuildInfi?   3ooo rf,  light construction steel structure /mechanically 

complete with heating, water and drainage, but without «peoial Ten- 

ti lating equipment/ 

Sround-plot:   1 ha - loooo •* 

financial, pjanj, 

1.   Planning of the factory 

Architectural plans 
Know-how 

2. Investment good« 

a/ ground-plot 
b/ building 
c/ manufacturing equipment 

/production of parts,   surfaoe 
finish, tool making, machines 
of ancillary plants/ 

d/ testing and calibrating 
equipment 

e/ furniture 
f/ conveyors,  in-plant transporting 

means 

3. Production and overhead materiale 

see Table No.  5 
dissous gas, office supplies 

4. Energy, gas, water 

35o kW, 6 cents/kWh 
gas 200000 ou.m/year 
water 2oooo cu.m/year 

3.  Transport vehicles 

3 trucks, 2 fork lift-trucks, 
2 s tat ion wagons 

50.000 
15>ooo 

65.000 

at cost pries 
1.loo,ooo 

1.350.000 

145.000 
30.000 

4O.000 

2.000 

8.500 
6.000 
l.ooo 

8.000 
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6. Manpower 

4  engineer« j*  5.ooo/year 
24 technicians $ 3.ooo/year 
36 skilled workers $ 2.5oo/year 
42 administrative employees * ?.ooo/year 

12b other semi-skilled and 
unskilled workers $ 2.loo/year 

Training of 4 engineers on the spot 
i loo.-/day,  loo days 

Teaching of 4 technicians at the donor 
* 7o.-/day,  18o days 

2o.ooo 
72.000 
9o.ooo 
84.000 

263.000 

40.000 

5o.4oo 
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Tabi« lo.  1 

Purchasing prie« of ooaplete «eta of o opponent a from "doaor" 

»ingle-phase three-phaa« 

loo % m lo $ 

lat year 

2nd year 

3rd year 

4th year 

5th yaar 

6th year 

7th yaar 

8th year 

9th yaar 

loth year 

0* 

loo % 

loo % 

7o* 

6o % 

5o * 

3o * 

3o % 

lo* 

0* 

0 $ 

lo $ 

lo f 

7 * 

6 $ 

5 * 

3 $ 

3 # 

1 * 

0 $ 

loo * • 3o $ 

0% 

loo * 

loo % 

8o * 

6o * 

5o % 

3o * 

3o % 

lo* 

O * 

O $ 

3o * 

3o g 

24 « 

18 # 

15 $ 

9 % 

9 I 
3 * 
O * 

Sale« orice of flniahad -f »• 

Single-phaee:  $ 15.. Three-pha»«:   f 34.. 
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Appendix Mo.   5 

l'ÚAHT  j-'U-.   iHuD'ICING  ELECTRONIC   INSTRUMENTS - A Profile 

Introduction 

The proposed plant is of vertical character,  hence production of a 

wider range of parts is possible. 

The characteristic data of the  instrument» ohosen próvida  a good basis 

for judging the  setting up of an electronic instrument» plant. 

The products to be flanMfaoturad 

1. Radio-frequency laboratory and signal generator 
la Sound generator 
2. Radio-frequency oscilloscope 
2a Low-frequency generator 
3. Transistor voltmeter 

Technical unteti 

The »hole running-in period of the plant is lo years.  Preparation of 

establishment of the plant takes 1-2 years. During this time th» 

technical and commercial questions have to be oleared up,  the »ite of 

the plant has to be appointed,  planning ha» to be started and the 

machines and equipment have to be ordered. There is no production yeat, 

but a significant part of the capital has to be invested. 

Realization of the local production takes 9 years;  rate of return« 
the last 4 years. 

The budget contains, beside the establishment costs of productive 

plants, also these of the ancillary ones. 

The rapid moral amortization of the electronic    < jtrumente makes a 

change of the products necessary every 4-5th year. This has no sig- 

nificant bsaring on the ratio of fixed assets, but influences the 

demand for experts and for working capital, the »took of parts and 

semi-finished products, as well as the servicing stock. 

Standard times. 

Instruments for group 1 and la 

Production of partst 24,5 hours/unit 
Assembly, verification: 17o hours/unit 
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Inttruaants for group 2 and 2« 

Produotion of part«:  44 hour«/unit 
A««anbly, calibrations   3o5 hour./unit 

Instrument of group 3 

Produotion of part«:   6 hours/unit 
Assembly, calibration:   3,45 houra/unit 

AT«rag« number of shift«:  i,4 

.•ss»: MISSEL
1
- -,-1 •*—• -—.u, 

Ground-plot:  2 ha - 2oooo a* 

financial nlaj 

1' Planning of ffrrtumîn 

Arohitaetural, «eohanioal plan« 
Know-how y 

2. Invest««m¡ |0T4J 

*/ iaaorable property /plot/ 

about 6ooo •* 
o/ produoing eqipawnt 

/production of part«, .urfaoa fi„i«h. 
duration oontrol «quipawnt, wlndin« 
apparata,.., tool «aking, «quin««nt 
of ancillary plant./ q    ^ 

d/ verifying and oontrol equipawnt 
•/ furnitur« and other fittin*» 
t/ oonreyora 

3. froduotio«, and 

•7 pr«-«H>untad unit« and part« 
b/ baaio material« for pr*luot«on 
o/ or«rh«ad aatarial« 
d/ dis«ou« gas 
•/ offie« supplia« 

4. 

63o kW 6cents/kWh 
tßM 30OO00 ou.a/year 
water 2oooo ou.a/y«ar 

5o.ooo 
15.000 

2,000. ooo 

1» 600.000 
I80.000 
70.000 
40.000 

3.890.000 

»•• Tabla 
n 

800 
1.2oo 
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5. C9MMfl¿9nU9fl 
3 trucks 
2 fork lift-truck« 
2 station wagons 

o. Manpower 

Engineers, $ 5.ooo.-/y«ar,  2o 
Technician«,  $ 3#5oo.-/ysart   lo4 
Skilled workers, $ 2.5oo.-/ysar, 
Administrates ones,  $ 3.ooo.-/ysar,  55 
Other semi-skilled workers,  $ 2.ooo.-/jrear,   393 

15o 

8.000 

loo.ooo 
364.000 
375.000 
165.000 
786.000 

Totally 722 persons 

Training, teaching 

8 engineers, training on the spot 
$  loo.- a day, loo days 

6 technicians, training at the "donor" 
$ lo.-  a day, I80 days 

I.790.000 

80.000 

75.600 

155.600 
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S g T - orlo, /arerà««/ 

Y»ar 

GENERATORS      OSCILLOSCOPES       TRANSISTOR 

VOLTMETERS 

I.800 $ 2.500 $ 7o $ 

lat 0 % 0 t 0 $ 0 $ 
2nd loo I.800 2.5oo 7o 
3rd loo I.800 2.500 7o 
4th 7o I.260 1.75o 49 
5th 5o 9oo 1.25o 35 
6th 4o 72o 1.000 28 
7th 3o 54o 75o 21 
8th 2o 36o 5oo 14 
9th lo I80 25o 7 
loth 0 0 0 

¥Tig PRTVF /»••»•«•/ 

GENERATORS      OSCILLOSCOPES 

2.loo $ 2.800 $ 

TRANSISTOR 

VOLTMETER 

80 $ 
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FACTORY  FQR TEACHING AIDS AND MEDIA - A Profil« 
Appendix No.  6 

The plant  is producing teaching aids required for science classes at 

low and mediae level. These educational and demonstration media can 

be categorized as illustrative and demonstration means for 

/l/ physics, 

/2/ chemistry, 

/3/ biology, 

/4/ mathematics. 

The production of sli.es facilitates up-to-date education. The diverse 

character of the individual subject«, has led to a wide assortment of 
products. 

As another important feature to be mentioned, in the establishment of 

such a factory is the short-run production /5o to 2oo per month/. It 

is most important therefore to ensure shops and tools from the various 

industries whereby the diversified demanda can be met at relatively 
moderate cost. 

The main produot families planned include 

a/ Metal shop products, 

b/ Woodworking shop iters, 

c/ Glassware, 

d/ Plastic artioles, 

•/ Produot s made of natural raw materials, 

f/ Educational slides. 

1/ Shop-floor loooo a* 
2/ Storage buildings 3ooo i 
3/ Social premises /kitchen, mess- 

hall, ete./ lOOO B* 

4/ Offices 
lOOO B* 

Total 15ooo rf 

Appr. plot  sise reeomaended 4000e i 

Hurter of employee«» Two-shift production i« fraseen, with a per oapita 

rated capacity of 2ooo h/year. The employees would be diatributed as 
follows I 
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I. Storage dispatch 
II. Teehnical and administrativ« staff 
III. Direot production 
IV. Indireot production 

V. Total nuaber of employ»«» 

4o 
16o 
33o 
loo 

63o 

Energr m^njnf 

Built-in electrio power: approx. 8oo kW 
Coincidence factor:  0,5 

Oa. oon.uaption,  if a 6ooo cal. gas i. .uppli.d:  5oo cu.a/h 

Coapressed air, «ax. 8 ata.i  36o cu.a/min 

Water consuaption:  6 cu.a/h 

UrforaatiTO orice «r ^ .pttlB..nt ,fff t||. 

/see attached layout drawing/ 

plant <i«pfrìarnì. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
lo. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
2o. 
21. 
22. 
23. 
24. 
25. 

Maohine shop 
Woodworking shop 
Plasties plant 
Painting shop 
Non-ferrous foundry 
Glass technology 
Surfaoe treatment shop 
Skeleton preparation 
Mioroteohnioal shop 
Plant preparation 
Bioteohnioal préparâtes 
Slide produotion laboratory 
Cutting roosi and test projection hall 
Bleotrieal shop 
Optical assembly shop 
Maintenanoe and tool shop 
Measureaents and aeohanioal laboratory 
Boiler rooa 
Transformer station 
Deoyanidation plant 
Coapressor plant 
Transport aeans 
Welding shop 
Battery ohargor 
Stores 

Alr-oonditioning equipaent 
QC ooaponent aooeptanoe 
Pinioned product inspection 

us i 

225.000 
56.000 

177.000 
157.000 
121.000 
43.000 

3o3.ooo 
233.000 
6o.ooo 
49.000 
46.000 
38.000 
13.000 
45.000 
11.000 

367.000 
128.000 
327.000 
416.000 
150.000 
48.000 

126.000 
27.000 
3.000 

33.000 
37.000 
7.000 
6.000 

TOTAL 
3«252.ooo 
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