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INTRODUCTION

The importance of @easuring instrggegts in t' - deve;ogigg in~-
dustria; and commercial life

The duties of measurement engineering include the nunerical deter-
mination ot the quantity /lengh, weight, etc,/ and characteristic
properties e,g, dimensions of g commodity produced by industry, or
marketed oy trade, Commodity means in this sense either any in-
dustrial product /weight, length/, an area cof lard, or a building
thereon /dimonsions,location/. In orler to 4 crmine numerically
how much orf Gomething exists and wihere, and what characteristics
it features, more or less precise and rather sophisticated measur-

ing instruments are indispensable,

It is, thercfore, casily understood whiy certain measurements and
the associated measuring instruments like scales, volume and 1i-
near measures have played for thuusand of years a significant

role in the everyday activities of mankind durin: each phase of
development, It is similarly quite obvious that the commercial
measuring devices defining quantities had been thrust much earlier
into prominence tnan the measuring instruments of Industrial ac-
tivities which sained ground only through industrialization.
ieasurements and their weans, however, have been still more im-
portant in learning about nature, or in medical and veterinarian
therapeutics, Neither the ancient science of astronomy, nor me-
dical diagnostics and therapeutics can be imagined without in-
struments and various meang of precision meclanics, It is thus
self-evident that no up-to-date educa‘ional and research institute,
nor the hospitals and clinics can opzrate without instruments

and research .ids continuously available,

The position of instrument broduction within the framework of
____lL___..______________.r_ sl iranework of
industrial activitieg in general

According to their structure, measuring instruments are manufactured

partly by precision mechanics and the mechanical instrument industry




/weight and leagth measuring instruments/, 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-
Tication 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 introducin, an instrument industry in a developing country,
the local degree and character of industrialization will obviously
have to be taken into account. This nroblem will be discussed

later,

The task and objective of the present paper is to render assistance
in decciding on
- what products should be manufactured
- what are the technical preconditions of establishing such
a plant in a developing country
- what materials, components, etoc. 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 me thods, 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,

At the end six short "profileg" will be attached on various in-

strument factories oharacterized

ually designed and realized plant

constructed in a developing country,

l. Precondit 8 of the establishme t—"f-—ﬂ&-lnmlmmgmu
ogtorprigc in o develgg;gg country
Decision on whether instrument indust

lished in an area to be
of the rather

ry should aotually be estab-
industrializod, and on the
wide assortment instrument industry that should ac-
tually be introduced in the new area, may be made on the basig of
the following decision factors:

produot family

/1/ Looal demand for the

/2/ Industrial preparedne

/3/ Possibilities to prov
ponents required

/4/ Provisions for appropriate labor

/5/ General industrialization environment,

instruments to be manufaotured
88 of the area selected
ide for the materials and com-

Let us examine now, how these factors might influence

on what instruments should be produced, and
area under induutrialization.

our decision
where, in a devoloping

1.1, de

factor of deci

As it is commonly snown, measuring instruments are used in a wide
Tange of human activities and, therefore,
to examine the individual fields
an influence

for the instrume 8 to be pr ced P

it is rather expedient

of application, as factors exerting
on the relevant deoision, in details,

In this context, the following

fields of application deserve
special attention:

l.l.,1 Subsistence
l.1.2 Trade
l.1.3 Industrial activities

le1.4 Transport and telecommuniocation

«l.5 Power produotion, oil and gas prospecting, transport
and processing

and health proteotion




1.1.6 Agriculture and food industry
1.1,7 Educational requirements

#e shall scan now the areas listed above and examine, how they

might contribute to our deoision,

l.1.,1 Instrument requirements of subsistence apd public healih

when 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 Requirements related to the exchange of goods /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 commerecial
applications in vast quantities, and so do the volume meesures,
their celibration, as well as the various length gauges, Areo-
meters are similarly important in trade, partioularly in al-
coholio beverage deliveries, Accordingly, these ingtruments might
reckon with a considerable demand in the developing oountries

as well,

1.1.3 Demand expected in connection with induatr;g; ggtivigie!

In the developing countries, industrial aotivities manifest
themselves mainly in the tertiary sector, in connection with the

repair of machines, power and electronic installations, Production

s e S R T e e
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dependent manufacture and marketing,

At the end six short "profileg" will be attached on various in-

constructed in g devaloping country,
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tually be introduced in the new area, may be made on the basig of
the following decision factors:

/1/ Local demand for the instruments to pe manufactured
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Agriculture and food industry
Educational requirements

We shall scan now the areas listed above and examine, how they

might contribute to our decision,

1.1.1 Instrument requirements of subsigtence and public health

“hen 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,

1l.1.2 Regquirements related to the exchange of goods /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 measures,
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 oountries

as well,

1,1,3 Demand expected in connection with industrial activities

In the developing countries, industrial activities manifest
themgselves mainly in the tertiary sector, in connection with the

repair of maohines, power and electronic installations. Production




often starts in the same fields, so g considerable demand may be
encountered mainly for mechanical measuring devices /glide calipers,
gauges, micrometers/, fundamental electric instruments and electronic
radio engineering instruments, which, if the supply of large geo-
graphic areas is involved, may fully Justify the establishment of
such production bases,

The instrument requirements of the processing branches /textile,
food, canning, and leather induetries/, on the other hand, are
usually so special, that the development of a production bagig for
such purposes does not seem to be justified at all, !ining and pro-
cessing of oil and gas may be an exception to this,

l.1.4 The instrument demand of the railw d _navigation branche
of the industr transport infrastruct 8, a8 well as of the
telegram, radio and TV services may be rather significant in the
countries somewhat more developed industrially, in the field of
both power and electronic measuring instruments,. A similarly con-
siderable associated demand is related to the water, gas and
electricity servioes for metering and accounting instruments, due,
aooording to experience, to urbanization, Thus, for example, the
oonsumption of kilowatt-hour meters accounts to approx. 300000 pcs,
per year in Algeria today.

1.1.5 Dempand oonpected with SROrgY carriers, power produgtion and
distributiop

In most developing couniries the national energy basis is strongly
expanding, and in some of them considerable export capacities, too,
exist in the field of energy carriers /oil and gas/. Both thermal
and hydroelectrio power stations, just like oil and gas production,
transport and processing require great many instruments which,

at least in the initial phase, are provided mostly by the contractor
companics of the investnents, of oourse, Subsequently, however,

the instrument consumption requirements of these energy bases will

have to be reckoned with from the aspects of repair, renewal and
éxpansion., Chapier 2,2 will discuss this subject in detail,




1.1.6 The instrument demand of agriculture apnd food pro-egsing

One of the fundamental steps in the development of agriculture is
the assessment or "mapping" of the areas concerncd. 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 1ike reguirements 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 Bunron
burners, glassware, etc. might also be added. The scope of .ae
present study should, therefore, cover the production of educa-
tional aids as well, parallel with the manufacture of instruments.

1l.2. The tec 0 evel of ¢t deve

gecondary factor

When an industry is established, the following two questions
should always be answered in advance:




/1/ What is the qualification of the labor available /pro-
fessional c%ill, 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 ecrnomic area in question.

In the following paragrapha 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 leve of met rogcessi

Here only those of the metal working industries will be mentioned
which ought to be considered as important from an instrument in-
dusiry viewpoint:

Porging /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-
faoturing 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 necesgsary.

In the advanced instrument industries a rather wide range of me-

chanical elements must be provided which, however, 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 machipnes

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 measvrements,

These technologies may b< adopted almost "verbatim”" in many areas
of electrical instrument production. They can be used in the manu-

facture of the following instruments:

- lioving coil, moving vane and electrodynamic
instruments

- leasuring converters, trausformers

- OJwitches.,

The above proves that power equipment production will render an
excellent basis for the introduction of electrical measuring in-
strument production, Suropean experiences confirm that most of the
major siropean companies producing electrical machinery /AEG,
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.

l.2.3 Production and maintenance of weak current and electronig

instruments and eguipment

fhe first question shouli be whether in the area concerned there is
any such inlustry where weak current technologyl&ominating, 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-
vaged in the repair of electronic instruments, radio, TV and tape
recorders, etc, The radio and [V amateurs represert a similarly
valuable reserve of professionals. These two fields of professionals,

plus the oxisting staff of the electronic industry might develop

a framework of experts on which weak current instrument engineering




could then be based.

l.2.4 Plastic and cold pressing and the asscciated tool production

The exanination of where any sheet metal fabrication might be found
seems to be similarly indispensable. This may include the production
of

- household utensils, building ironwork,

- laminated cores of electrical retors, transformer
sheet packages,

-~ household and industrial plastic goods.

These experiences may be made exoellent use of in the manufaoture 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 component might need several dies
which most likely will have to be imported for quite some time as tho
collection of sufficient experiences for their looal production is

a rather slow process.

Although the problem is quite complicated and its solution may be
expected only after a lenger 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 laber may be supplied initially by the wood carver, bone
cutter, gold, silver, oopper and gun~-saith professicns.

It aust be remembered, however, that up-to-date plastic construotions
oan only be obtained from suitable basio materials /e.g. Rilsan,
Macrclon, eto./, sinoe nothing but these ensure acoeptable dimensional
stability, heat and pressure resistance. These, too, can be aoquired
ocommercially without difficulty,

1.2.5 hs level of surface trestment. paint coating, slectroplating
aad other finishing technologies

Surface finishing 1is one of the fundamental technologies of instrument
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manufacture, It is aimed not only at corrosion protection 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 caromium planting of small,

and painting or stoving of larger components.

Skilled labor veserve is represented here by those employed in these
plants as they are familiar with the basic technologioal know-how,
although they cannot be utilized direotly in the production of in-
struments because of the differences between handicraft and medium-scale
plant operations and due, particularly, to the different quality re-

quirements,

1.3. Possibilities to provide for the gemi-finighed products and
components reguired

vhen establishing an industry, it is rather important under what con-
1itions of semi-finighed product and component supply this undertaking
will have to operate., It isg very advantageous, of course, if a local
semi~finished product and component manufacture is assured, but this
occurs rather seldom, because of the special requirements 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 from where
these special products canbgrooured. The full development of local
semi~finished product and component manufacture usually takes about

lo to 15 ysars,

1.3.1 Steel and nop-~ferrous metal sheets, strips apd bars

In & number of developing countries the metallurgical industry has
either be already established, or is under build-up, These oountries
have hot and cold roll mills which, in turn, enable them to enter the
manufacture of profiles and dimensional assortment required in the in-
strument industry. If this were not feasible then, importing the ne-
Gessary basic materials should not oause any difficulties, either,
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l.3+2 The level of basic plastic material and printed gircuit board
Supplies

Plastios used in today’s modern technologies belong to one of two

main categories: tharmosotting and thermoplastic materials, Both are
easily accessible in the world market and their local production can
not be regarded anywhere as g precondition for the establishment of
the instrument industry,

In most countries, including some of the highly advanced industrial
ones some of these raw materials are acquired by imports,

Printed circuit boards continuously gain ground in the production of
both electronic and electrioal instruments, Initially they can be
imported without any difficulties, Their local production, however,
can be realized without gerious difficulties at g more advanced stage
of instrument produotion,

1,3.3 The lovel of wire 8upply

The extensive acceptance of printed oircuit boards has greatly
suppressed the need for instrument wiring, lToday, enameled wires are
used in the instrument industry almogt only for the production of
transformerl. chokes and other induotive devices,

Dimensional assortment of the instrument industry demands very small
dia /0,05 mm and over/ but uniform quality wires to be acquired
usually from abroad for quite some time, But in g larger developing
country, due to the exteasive power and electronic application
Possibilities, the establishment of local wire production seems
equally practicable,

1.3.4 %

Provision for meohanical Conneoting elements is a task relatively easy
to accomplish, The technological requirements oan be readily met by
ueing turret lathes, or sorew machines,

Most of the developinc countries have Soall-scale plants producing
& rather wide assoiment of conneoting elements, even if by using fairly
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obsolete productive means,

However, a considerable part of the requirements set by the instrument
industry represents a much higher level, such as the enclosed Jewel
bearings /threaded sapphire bearing units/, verges, control spindles,
etc. In other cases sophisticated contacts made of special materials

or spring contacts are required,

Experience proves that these components coyld always be obtained with-
out difficulty as the suppliers are most willing to satisfy customer
demands,

1.3.5 Power and weak current components, geg;-gm;ggeg productg

Up-to~date instrument industry, particularly the production of
electrical instruments, employs today mainly assembling and calibra-
tion tecrnologies, with the precondition that the building block
elements used in these instruments are commercially available, or
supplied by specialized Companies upon order., These will have to be
imported until very large quantities are produced locally, or thus
proves to be sufficiently economical,

Local production should be started with items conforming to the given
conditions, meeting a wide demand and requiring little special
know-how, ag for example

~ switches,

= connectors,

- tranaformers,

- choke coils,

~ knobs and pushbuttons,

1.4 Assuring the g 0 b

One of the most important preconditions of the establishment of a
plant in a new industry ie to appropriately prepare a satisfactory
technical and professional labor supply. Labor can be provided frem
two souroces:

/a/ trom among the skilled labor and engineering professionals
engaged in the basic industries ligted under Chapter 1.2., who have

already mastered fairly sufficient knowledge for the production and
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oalibration of the instrumente in question by the tige of the organiza-
tion of the new Job and who, by on~the-job training may reach the
desired professional leve] with the assistance of the experts to be
delegated by the donor country, or enterprige

/b/ wherever the above basic training from the affiliate in-
dustries cannot be provided for by the reoipient country, there a
rather lengthy professional ang engineering pretraining is hneeded,
preferably in the workshops and laboratories of the donor enterprise,

It will have to be emphasized here that in oountries where nope of
the above alternatives seems feasible due to language problems, or
professional reaeons, the urgenoy of introduoing instrument industry
should be seriously considered,

Let us examine now in detail the duties of professional and engineer-
ing training and post-graduate education,

1.4.1 anumm

Here we start again from the assumption that instrument production
is commenced by the assenbly of the oomponents and fittings supplied
by the donor enterprise and the installation as well as calibration
of the instruments thus aseembled, In such oases, regardless of the
instrument type involved, skilled and semi-gkilled labor faniliar
with mechanical and electrio assembly operations will have to be
provided,

It will ve only in a later stage when the recipient plant might
ohange over to the production, olootrophting. painting and other
production treatment of the pressed, stamped, bent and out components
whioh would demand Several years of skilled labor training in ad-
vance,

In addition, however, installation and oalibration technioians and
skilled labor will be needed from the very beginning, but this will
be discussed Séparately,

Assenbly, wiring and seldering Operations are performed mainly by
semi-gkilled labor under the supervigion of appropriately qualified
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foremen,

These foremen will have to teach the new assembly and soldering i
/wiring/ operaticns to men and women of who have hardly been en-
gaged earlier in such work, If the majority of thig seni-ddlled

labor had been recruited from factories or workshops engaged in

different industrial activities, then courses of 2=3 weeks might
be necessary to make them acquainted with the materials, tools

and operations involved., This could be best accomplished in an ﬁ
apprentice workshop installed and equipped provisionally,

Performance of these operations /assembling, wiring, soldering/
does not require significant physical efforts, There is nothing
but attention and manual skill needed in most of these activities,
Just like in a dressmaking shop, In Europe, the majority of such
operations is emtrusted to women, How far this can be achieved in
the developing countries, it depends on the local social condi-
tions,

About 30 per cent of the employees working in such an assembly
plant is semi-skilled labor and with 4 asgembly lines served by
50 employses each, quite a considerable quantity of mechanioal
or other measuring instrument might thus be produced, Half of the
leftover .o per cent of labor carry on supervisory duties, while
the other half unskilled auxiliary activities /material handling,
etc./,

In the second stage of plant organization, when the recipient will
gradually change over to component production and processing, it
will be necessary to train skilled labor for cutting, tool making,
sheet-metal work, eleotroplating and paint jobs, They should be
recruited from local plants of similar profiles, and retrained
partly in the plants of the donor company and partly on-site by
professionals delegated from abroad for this purpose. The approx,
200 assembly workers mentioned above should be complemented by
about 1loo skilled workers for component production,

Part of the skilled labor referred to above, however, cannot be




» 80 if the instrument industry
is to be further developed ang expanded, it ig strongly Suggested
to introduoe regular skilled labor training mralle) to that in the
plant to be established, either additionally within the same plant,
or in another separate municipal or state institute get up for the
purpose, The training courge need not be Separated from the general

1.4.2 groviaiog! for higger tecgniga; level emglozeeg

It has already been mentioned under 1.4.1 that the supervision of
the work of 8killed and semi-skilled labor requires at least me-
dium level technical Supervisors, The same qualification is ne-
cessary in the instrument industry by many other pesitions ag well,
such as

- plant managers and senior foremen,
installation and test eéxperts,
adjustment teohnicians ang meohanics,
calibration mechanios,

quality control inspectors,

These, too, must be trained either in one of the relevant profession-
al institutes /teohnioal. skilled labor or apprentice sclLools/, of
an advanoed industrial country, after the hecessary language educa-
tion, or through an in-plant training pProgram of sufficient
duration, proviled for by the donor oompany. Here we have to start
again from the assumption, that the reoipient organization will be
in the position of Supplying professionals with a suffioient
qualifioation baockground for bastering the required high-sohool
level knowledge, This includes familiarity with the world language
used in the geographioal area in question, and acoeptable me-
chanioal skill,

Obviously the two post-graduate education forms B4y de employed in
paralle]l gop well, dopondin‘ on the lecal conditions of both the
donor and reoipient organisations, If the recipient country hag
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at a moderate distanoe from the plant to be erected an apprent ioe

or technician institute where the extension training could be or-
ganized in the national or in a foreign but regularly spoken languase,
this possibility must not be neglected, either, In this case, however,
the donor organization will have to render considerable assistarce

in the composition of the curriculum and the educational aids,

Since those in this category hardly amount to cven as much as lo

per cent of the total, t... establishment of Separate local teohnical
schools, engineering faculties or department cannot be recommended,
As the most efficient solution of the problem, the above extension
training courses either locally or abroad, mainly the in-plant train-
ing method should be recommended,

1.5. General igduat;igl egv;gomegt

This Chapter deals with some factors to be carefully weighed whep
deciding on the establishment of an irstrument industry plant, Thesge
include the problems of site selection and environment, oorrect de-
cision on the area size and building requirements, public utility
and other communal servioe demands, the possibilities of how to sa-
tisfy these demands and requirements, etc,

1.5,.1 Locgt;og 23 rdated to other igggggr;eg and trg;n;gg gentres

With respect to regional location, a new instrument industry plant
does not set special requirements, but can flexibly serve the
"multi-oentre" industrialization and Provincial industry allooation
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 features like labor requirement and composition, its position
and supplementary role played in the oomplex industrialization of
certain areas demand long-term planning and foresight,

In general, the main economic characteristic of the instrument in-
dustry is its low material requirement in weight as compared, for
example, to that of the machine industry, Consequently, it has o




in an absolute sense /e,g, cargo hold cost, ete./ is similarly 1ow,

Beyond the domestic relations, this ig particularly advantageous.
if certain materials and components must be imported,

1452 Environmental requirements
w

Two main requirements degerve here particular attention: instrument
production prefers & clean, dust-free environment and its relatively
high or specifie labor requirement shoulqd preferably be provided

for locally,

Experie:ice shows much more favourable production conditiong in out
of town locations, An instrument production plant should not pe lo-
cated near to g high-power broadcast station, or airport, as such
cases mean, that disturbances may be expected from interference

Under torpical or subtropic climatic conditions the calibration and
control facilities and premises should be air-conditioned.

As for the labor requirement, it must not be forgotten that in the
instrument industry the Specific demand for skilled or even highly
qualified labor ig rather high, In order to ensure this type of
labor, and with respect to expansion and further development the
plant site should be selected in an area where a trgde school, or a

In the instrument industry another feagible location alternative ig

- and many examples prove thig - the establighment of the production
plant in g provincial area corresponding to the existing employment

requirements, At the samé time, the research and development basisg
of production can be get up in a town with a technical university

and highly qualified professional stafe,

1.5.3 d b reguire ts

Instrument produstion and assembly halls are constructed usually
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with light building structures. The weight load represented oy the
assembly lines is readily withstood by the floor etructures employed,

The plot size depends on the capacity assumed by the investment.
The attached "Profiles" contain detailed data sets elaborated for
several different instrument families,

If the new plant is established on a "green area", then the machine
and equipment costs will be approximately identioal 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,
1.5.4 Services /current, water, tr ortati

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 telecommunication in-
dustry. The 1 to 1,4 kW/employee index of the instrument industry is
less than 50 per cent of the value observed in other mechanical
engineering industries,

As for water, besides a minimum quantity of industrial water the
potable water supply is rather important, just the same as an
adequate canaligation.

A direct railway line is not ah- “"itely 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 acoomplished by
road vehicles, due to the small velume and weight, as well as
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easy packaging Possibilities of ihese products,
1,5.5 i d other entives

The attached "Profiles” reveal that the required foreign currency
credit grants are in the order of magnitude of a few million
dollars. Thus the financing of the planned establishment may not
cause any serioug dirficulty.

The basic problem ig that the developing countries wish to create
new employment possibilities, for éxample, by the introduction of
instrument Production and would like to develop industrially at
the same time, Thig in itself is a fundamental incentive,

Development of the national industry is 1ndespenaable, Just like
the satisfaction of the home demand, These are not always only
écomomic problems. A direct incentive is decided upon and given
by the time when the technological and educational preconditions
required for such a development would have been created /a basic
staff of adequate qualification, ete./,

The fixed assets demand of instrument production is relatively low,
that is, the game production value ig reached by making uge of
considerably less fixed assets in this field than elsewhere. Com-
paring with the figures of the industry as a whole, the require-
@msnts of the instrument industry for fixed assets ig about 25 to
30 per cent lower,

The yearly growth rate in the instrument industry is often 18 to
$o per cent, even over a long-term course, This is generally much
superior to the growth rate of the &verage industry,

This is readily understood ir it is taken into account that the
world industrigl produotion hag increased annually on the average
by 6,3 per cent, manufaoturing by 6,5 per cent, while metal and
engineering product by 7,6 per cent,
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Instruments and medical devices produced mainly by mechanical methods
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,

For the purpose of the present study, the scope of mechanical in-
struments will therefore be restricted to scales, medical tools and

educational aids,

2.1.1 Commercial and ipdustrigl scales

As mentioned before, scales represent important tools in trade and

industry, required in large quantities in the developing countries

as well,

From their wide assortment certain types most frequently used in
everyday practice can be readily selecteds

= 150 kg desk type steelyards,

= loo, 200 and 500 kg weigh beanm balances,
- 20 kg lever balances,

= lo kg baby scales,

150 kg person scdes.

As shown in detail by Appemdix No. 1, the delicate parts and me-
chanical components of these scales would be produced for quite

some time by the "donox" company, while assembly operations, testing
and calibration of the scales should be at the "recipient"., The
attached oompany profile contains detailed data on the establishment

of an instrument assembly plant representing a production value of
1,5 to 2 million dollars /approx. 20000 scales/ per year,

2.1,2 Medic X t oo ot ts

Experience shows that medical practice requires a large quantity of
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medical and surgical tools and instruments, These include, among
others, surgical scissors, artery forceps, tongues and scalpels,

Due to the simplicity of their production they might be suggested,
as against many other medical tools and instru.ments, to the develop-
ing countries for manufacture,

educational aidsg relatively casy to manufactyre required for teaching
mathematics, chemistry, and biology. This can be accomplished withip
& program like thig if appropriate international co-operstion will
Support it, although it involves not go much measuring instru.ments,
but rather ingtrument models ang strictly educationg] aids, In the

media which could be produced in the developing countries proper
for teaching various Subjects, naturally in many cases only with a
significant support by the "donor",

/a/ Metal shop products, e.g,
- for physics: Scalebeans, plumb bob
~ mechanics: iron, copper ang aluninium pendulums, arm swings,
metal discs
- thermodynamics; calorimeter cup
/v/ Woodworking Products, e.g,
- for physics: decimal balance model, Roman scale model
= mechanics: screw model made of wood, woodan pendulum, cylinder wheel
~ acousticss reed pipe, quill
- biology: planting fork
/c/ Glassware, such ag
- for physics: Suction well, Compound well, communicating vessels,
Segner wheel, Torricelli tube, water-suction vacuum pump

- biology and
chemistry: tegt tubes, blow tubes, drippers, miscellaneous glass tubes




/3/ Plastic articles, like

Botany:
for blology: 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, suoh as

for biology: sponge, red algae, medusa, coral, porcupine fish, spider,
leech, snail

/f/ Zducational slides

black-and-white glides, colour slides

2.2, Power measuring ingtruments

The heavy current electric measuring instruments are related to one
of the most fundamental industry of key importance: power production,

distribution and management.

Electrification is always a long-term project, thus the requirem¢nts
for power measurements and control are similarly of a long-tera

character,

Accordingly, electrioal instrument requirements oan always be
assooiated with given industrialization, power eoonomy and acoounting
possibilities and the rate of housing, too, exerts an effect on the

development of this demand,

2,2,1 Power consumption and economy oreate instrument requirements

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

Local produotion is rather advantageous if watt-hour meters are to
be produced. In the recipient country, production should be started

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

- about 90 per cent of the country’s requirements can be satisfied
by this type /residential buildinges 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 electrioc 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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of other electrical inltrunont-. which helps the extension of product
range and in éncreasing the economic efficiency of production,

Establishment of o watt-hour meter pPlant demands considerable capital,
80 it simply cannct be realised without a donor company, or consider-
able state financing, The establishment of euch an enterprise must

be supported and Justified by econoaio calculaticns. A plant of this
type will turn profitable within 6 or 7 years,

The technology saployed coabines the characteristics of haes production
and eleotrical inotrument Ranufacture, so ite introduction ig all

the more advantageous as from the technologioa) viewpoint, it does

not belong to the category of bighest precieicn industries,

Hangary has rendered assistance 80 far to the vstablishment of 4 total
of 4 suoh assendly plants in dovolop:l.n¢ countries,

2.2,2 oviag iron measuring instrugents

A good supplementation of the watt-hour meter range is the e0-called

moving iwen type electrical Réasuring instrument production, because
of the following reasons;

- the production facilities of watt-hour meters are suitable, up to
about 80 per cent, for the production of moving iron instruments
as well;
~ the fields of application of the two instrument categories are quite
close to one another;
- the maintenance Tequirement of thege instruments ig very low;
- with a relatively simple basic Assembly a rather wide assortment
of runges can be covered;
- instrument Production can make good use of the skil) mastered during
the production and repair of pewer machinery in
= ocil winding,
= 4iron core production gnd
= ocld moulding,

additionally;

-~ moving coil metoers,
= Beasuring transformers,

The relevant fields of application inolude

- olectrigcal switochboards and laboutoriu.
= power uaits,
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2.2.3 Ipduptria) testing ingtruments

/Measuring bridgee, insulation resistance metere/

In their application, these instruments differ from the above in that
they are not related to power consumption, voltage or ourrent measure-
ment operation but primarily to teet electric operational conditions,
Their main duties are, accordingly, quality control and the eolution
of service problems /e.g. grounding and other reeietance aeasurements/,

Their design is quite Adifferent from that of the previous two groupe,
since

- they contain a larger number of meohanical components, and
- demand a sreater amount of skilled labor work.

2.3. Elestronic instruments

These represent the moet up-to-date branh of instrument produotion
today,.

Past technical development is associated with a continuous change in
instrument coaponents and in a continuous advancement in construction )
design. Design will become obsolete in as short a time as 5 to lo year

This is where continuous co-operation of the donor is most indigpens-
able for the improvement of instrumente thus transferred,

The following paragraphs enumerate some instrument categories whoee
production might be initiated in the developing countries as well,

Service availability, however, ie a fundamental preoondition of their
general acoeptance,

2.3.1 Telecopmunioation meters and basic service instruments

These instruments perform the fundamental measuremente in both wired
and wireless telecommunication. Demand for such instruments exists
wherever a wired or wirelees postal oommunication syetem 1is in operati

The range of their application is rather wide but their production
methods, too, are much more comprehensive, than, for example, thoee of
the watt-hour aeters. They cover the following main groupe:




- 75 -

/1/ solid-state voltmeters and mv meters,
/2/ sound-frequency generators,

/3/ oscilloscopes,

/4/ signal generators,

/5/ attenuation bridges,

/6/ measuring test receivers,

Professionally. the requirements are higher than in the production of
say, a basic electrical instrument which is fully Justified, among
others, by the short-run produotion charaoter in manufacturing the
individual models,

26362 instrume

The wide-spread use of radio and v cets is accompanied by the need
of their continuous servicing and repair, This is the field where
the demand ig largest for such instruments,

The build-up of these units is fully eleotronic, Their most important
types include

= solid-state voltmeters,

‘- lo'-froquenoy o-oilloloopu,

- high-froquonoy oocilloloopn,

= laboratory voltmsters,

- transistor test sets,

- laboratory and service type radio frequency signal generators,

Among all the instrument industry products this is where the ratio

of components to bs imported and the skilled labor work requirements
are the highest, but similarly this ig the area where, owing to the
fast improvement of electronic oircuitry a rapid rate of teohnologioal
development ig hecessary,

2.4, Qotioal instrupents
2.4.1 Surverang igetruments

A fundamental task in svery developing country is to oreate the
conditionsg of Survsying seasuremsents, The rfe-arrangement of land pro=-
psrty conditiong, preparation of invntmnt-, industry allocation,
town devslopment Planning, construotion design and oontracting, eto,
all require Baps and geodetic data,
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These tasks, in turn, demand a large nuaber 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 valuabls surveying instruments, the main-

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

imports, impose a rather heavy burden on ths eoonomoy of ths de-

veloping countries, thus the possibilities of local production

should be most oertainly reckoned with, all the more 80, as actual

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

Production of optical parts for the component supply of a singls
product family cannot be realized economically. On one hand, the
high-level performance of too many speoislized operations /optical
cutting, plane and spherical grinding, polishing, grading, cementing,
depositing thin films, optical control, eto./ 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 aspeots:

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

and demand for such units is usually higher in any given oountry,
Such instruments are, for example, the 1 min reading theodolites
of the glass cirole des!gn, that is, relatively quite up-to-date,
or the 5 mm/km mean errvor levslling instruments. The produotion
of low-precision auctomatic levelling instruments can also be on-
visaged in some of the developing countries, although the acquisi-
tion of the compensator as an assembly from the donor oompany should
be continued even in such cases. An important possibility is hers,
that jointly with ths basic instruments, the accessories like the
stand, target platss, lsvelling rods, carrying cases, eto. might
also be produoced and marketed locally, and the sventual leftover
oapaoity oould then be devoted to the production of small measuring
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devices employed génerally,

If in the given developing country

plant or service station engaged in
activites, then the

there exists a small-scale
surveying instrument repair

development of 4 manufacturing plant may be

adnntagoou-ly based thereon,

Taking the aforesaid into acoount

» &8 woll as the Production
possibilities of the

given dovoloping country and furthermore

emand, a local assembdbly type production of
the following Surveying instruments

and accessories mAy be pe-
riously considered;

Instruments: small theodolite
ainute reading theodolite
levelling instrument
engineers’ automatio levelling instrument
without oompensator
Aocessoriss: optioal plummet
target plates
instrument stands

levelling rods and tacheometrio staves
2 m invar subtenge bars

oarrying and batte

Ty oases for surveying instruments
wall tripod

drawing board for Plane table equipment

alignment rods

angle prism

2, 5, lo,

25 and S50 a measuring tapes.
3. mmmm

3.1, MM%M
3.1.1 mmﬂmmwmm
setablished

After the competent
on the

government or $rade

basis of oriteria disoussed above
to be Ranufactured, an
to aot as

authority has deoided,

» on the producs family
existing industrial establishment suitabdls
"recipient” and to organiss the production of the in-
in question will have $0 be selected,

struments
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As referred to earlier, the first stage in the industrial production
of the instrument family to be introduced is the local realization of
the assembly and test operations by using imported subassemblies and
components., Aocordingly, in the first phase the reoipient company must
provide for mechanical /perhaps optical/ and electrical, or eleotronic

assembly operatiocns, so timse must be thoroughly acquired in advanoe.
Subsequently, one or two years later, metal working operations will
alsc have to be provided for, such as sheet metal working and ma-

ohining, or pressing,

Thus it is quite clear that the assembly operations usually do not re-
present everything, so the recipient company should be seleoted with
the idea a priori in mind, that beyond the assembly work, the will
later have to produce fittings, structural elements and components,
not available oommercially.

Depending, therefore, on the character of the instruments to be pro-
duced, in selecting the reoipient it is best to chose a

mechanical /machine industry/,
electrical /power engineering/, or
electronio /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 production basis. Every
possihllity of instrument production can then be "superimposed™ to a
satisfactory level, assuming an adequate build-up of equipment and
knowledge.

3.1.2 Ildentificgtion and seleotion of the dopor country or ocompany

An industrial enterprise is suitable to act as a donor if it has, in
the professional field seleoted, an appropriate engineering, commerci
and financial background. In detail:

a. it must have a well-established line available from the instrument
range seiected, in a form suitable to permit the selection of the mos

marketable models for assembly abroad;




- 29 -

b, it must have a suitable professional staff, capable to undertake

sonnel to be trained at the recipient’s;

€. it must supply in the desired language the necessary drawings,
parts list and production specifications on the basis of which Tirst
the assembling, then the manufacturing operations can be performed;
d. it must have protouiom.ls, who with a satigfactory knowledge of
the foreign language required are capable to render professional
assistance for starting production;

e, it must be willing and capable to render assistance in organizing
marketing and service activities;

f. in addition, the donor Company must be able to supply certain
assemblies and later on, machined or fabricated components of the
instruments first to be assembled, later fully manufactured, unti]
such time, that the recipient attaing complete independence;

g+ the donor must specify the measuring devices required for the cg-
libration and testing of the products and provide tor commercially
not available test rigs either from its own production, or otherwise;
h. finally, the domor company must be in g pusiticen to supply plans,
if necessary by the internediuy of a competent project bureau, on
workshcps, equipment, etc, suitable for the performance of manu-
facturing, assenbly and testing operations, including the machines,
tools, etc, whereby the plants and shops of the recipient can then be
constructed, equipped and extended,

Jei.3 e t 0; d e 0 el

1t is widely kncwm that in advanced industrial countries the assort-
ment of instruments produced in any technological category is rather
wide, Thus even a relatively small industrial country, like Hungary,
is producing almcst 50ce different types of instruments, It is,
therefcre, quite obvicus that the very few instrument models the
recipient company intends to deal with in the first 1c years, and
the mamfacture whereof that company must prepare itself, should be
very carefully selected,

Such a selection will be governed by two factors:
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a/ domestic and expected export requirements

b/ the simplicity or complexity of the produotion techniques.

The company profiles enclosed and the instruments enumerated in
Chapter 2 supply a starting point for deternining the initial product
line, although it should be emphasized thet the final assortment will
be determined by the market experiences of the donor enterprise and

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

3.1.4 provisions for a bgeis of material and compopent deliverjes

As disoussed 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 years and the re-
cipient will pumchase independently only those which might be
acquired 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
souroes, or imports, which, however, lead to inoreased independence.

3.1.5 Preparation of the mapufeoturing drawings in the language

re od e rec

Production documentation must be supplied, of course, by the donor
company, in a world language widely used in the reoipient area,
Translators familiar with the technioal wording must be employed,

3.1.6 WWW
build [

These tasks oan be handled in several different ways, depending on
the possibilities of the recipient 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 realized, Thereafter, the recipient company, in the possession cof
these and other data, may design the plant and purchase the required
productive means and facilities,
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In the majority of cases, however, the recipient will request the
donor to provide for, either direotly, or through the intermediary of
a contractor or a consultant bureau, the plans and entire investment
documentr*ion of the plant to be established and the recommendations
on the training of professionals, For relevant detailed information
on this, see Papr, 3¢2.5 "General contracting,"

3-2-%
3.2,1 Mmmﬂwmnmmm"
statiop

From calibration aspects the measuring instruments may be divided
into three categories:

/a/ instruments with compulsory calibration
/b/ instruments with only in-plant calibration
/e/ instrument industry produots with no need for calibration.

Ad /a/ - In the highly advanced industrial countries, calibration is
compulsory in the oase of all instruments required for commercial
business transactions including above all the Various scales, volume
and linear measures, The same applies to the instruments for metering
electricity, gas and water sunply, which render accounting data,

Their production and marketing can only be introduced, if at the same
time, a control laboratory maintained and controlled by the state
metrological service is also established /perhaps in the immediate
vicinity of the Plant proper, as is frequently done in praotioe/,
Planning, design and installation of this offioial calitration labora-
tory should be, of oourse, preferably secured by the same donor as
that undertaking all the other plant facilities,

Ad /b/ - Production of the instruments requiring only in-plant calibra-
tion does not need the establishaent and operation of a governmental
control station. These instruments will have to be tested by staff
specialists in the quality control department of the msanufacturer
proper,




Design and installation of these plant level calibration and testing
bases represent, of course, an integral part of the services undertaken

by the donor.

It will have to be noted nere, however, that the standard instruments
of the local calibration and test laboratory must be submitted periodic
ly for inspection tc an internationally acknowledged measurement
calibration institute, ‘orking relations for this purpose should be

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

Ad /¢/ - Products in the third oategory 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

cage of such "instruments" no calibration problems arise,

3.2.2 Education and training of technicigns, skilled agnd semi-skilled
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 oonsiderable assistance
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 pexriod of several months,

3.2.2 Medium and high-grade professional training through foreign
fellowship grants

As mentioned under l.4, organization cf instrument production requires
the training of quite a number of technicians and university graduate
The specialized training may be obtained either at the donor's estab-
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lishaent in the form of ;g:gl.n;_ﬁ;.;n;n‘, or at an appropriate level

medium or high-grade eduoational inetitute, whose lecture language ie
mastered by the fellowship candidates, or learned through a one-year
couree, Such language courees have been successfully organized by the
educational inetitutions of o number of countries, Depending on the
1qngunge-barrior, training courses may be organized any time at middle-
or high-level schocls majoring instrument engineering, Examples are

the Instrument and Telecommunioaticn Engineering College or Budapest,
Hungary, founded almest 2¢ years 880, or the Instrument and Measure-~
ment Engineering Department of the Budapest Technical University,

Preparation of such fellowship study tours is usually through inter-
governmental agreemente, concluded by the competent educational
authorities,

3024 Stablishment of tepalr and customer service centers i trade

or_industrial oegtres

In order to promote the satisfaotory operation of the instruments

s0ld and installed for & suffioient period of time, it is definitely
advisable to get up repair and oustomer servioe units in the moet
important industrial and/or trade centres of utilization. The staff

and equipment supply of these stations must ensure the inetallation

and continuous operation of all models sold, or else, owing to defective
installation or neglected maintenance, the expensive investment re-
presented by the aoquisition of a commercial, or industrigl purpcse
instrument stock might lose its value within a very ghort period of
time,

These customer service and repair stations are workshops and/or
laboratories of 5 to 1o employees, well equipped with control and ca~
libration 1n-trunontl, for the accomplishment of the following duties:

- determination and &ssessment of the demand before marketing

- identification and interpretation of any special application re-
quirements

= Provisions for professional mounting, installing and commissioning

- identifioation of eventual defeots and cperational deficiencies at
installation and drafting an immediate servioe report

- assistance in training of local operators

= exeoution of guaranteed and non-guaranteed repair Jobs
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- regular annusl supervision
= colleotion of field experiences and their forwarding to the
home plant.

These activities obviouely require highly qualified and experienced
professional engineers who need a training of at least 1 to 2 yeare,

About one-third of the servioce station personnel oonsists of highly
qualified technioians and skilled labor to oontinuously perfors
the required manual dutiee 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, partioularly in the developing countries,
and causes much annoyanoe to customer and supplier alike,

3.2.5 Coptractor problegs

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 coaplete instrument factory be conetructed. In
these cases the customers frequently prefer turn-key plant delivery,

Creation of a national instrument industry thie way might be wanted
because of the local labor eituation, or since there ie no suffi-
cient local knowledge for the establishment of a complete induetrial
enterprise, In other cases, especially favourable financial con-
ditions may induce the developing country to establish a complete
plant almost exclueively by forzign aesistance, In recent yeanm,

for example, oonsiderable demand could be observed for oomplete

food industry installations inoluding, beyond the neceseary ma-
chines as well as the various instruments and devices required for
producticn process, quality oontrol, etc,

Many developing countriee started the establishment of large-ecale
industrial enterprises, inoluding instrument produotion plants, for
which the neceseary building capacity was not available, just 1like
the required labor, from either number or qualifioation aspeots

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

nor was the desriable infraetructure existing. A sclutiom in such




cases ie the conclusion of an agreement with a £ o r o ign

contracto T, on the establishment of ¢

he enterprise in
question,

Technioal and other requirements set to complete factory or plant
deliveries are rapidly increasing. The
their demands and conditions differ,

activity was usually completed by the
equipment, nowadaye the
ing is nowadaye a high-
however, considerable e
the

investor requirements vary,
While earlier the contractor

delivery of the machines and

"turn-key" transfer form prevailg, Contract-

level complex intellectual activity involving,
ngineering and commeroial risks. It includes

following main phases: Preparatory teohnical-economi
submission of g tender, planning and design documentati
know~how supply, coxmodity transport
stallation, as wel) as the
over for the control of

¢ survey,
on and

» construction, assembly, in-
advisory eervices, training and hand-
all those above. The oontractor type in-
dustry allocation form dsmands a very cautious procedure from
contraotor oompany propsr in the idsntification of the possibilities
of iAdustrial establishments and in orsating the appropriate con-
ditions. In addition to the in-site work, the
in & position to enlist the servioss of ex
familiar with design

the

oontractor must bs
perienced design bureaus
work conoerning publio utilitiss, such as the
organization of water supply inoluding, if nseded, that of a potable

water purifioatiom sohems, or ths layout of a gas eupply, canaliza-
tion, power transmission, etc, system,

The contractor must furthermore, provide for systematic and

well-harmonized delivsries, the organization of material and com-
ponent transports to sasurs continuoug
ganizational aotivitiss
co~ordinated solution of

produotion, extensivs or-
rslatsd to the entire investment and the
all emerging financial problems,

The dssign and associated

engineering aotivities are pressnted in
the snolosed schematio

flow-chart, Suoh activities are oarried on
for several years by now by quite a nuabsr of ocontract

ing organiza-
tions in the advanoed indusgtrial oountriss,
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3.2.6 Professional advigory and congulting services

In the case of both the traditional multistage industrial develop-
ment /see Chapter 3¢3./ as well as that of the single-stage imple-~
mentations /including turn-key deliveries/ the problem of recruit-
ing local or foreign profesgionals ig of great importance,

The training of instrument specialists for a given devaloping
country is, in addition to making use of the existing or potential
possibilities of that country, mainly through foreign assistance,

As a basic solution, such training is always feasible by the foreign
partner entrusted with the delivery of the entire ingtruments plant,
or manufaoturing the instruments in question,

Thus the duties of the donor inolude not only the introduction of
instrument production, but algoe provisions for making the personr.el
required for this purpose available, Here usually a certain tension
is oreated, sinoe the donor is not always in the position to
delegate competent professionals in g suffioient number and for an
extended period of timeto the recipient country, Moreover, if the
professionals to be delegated are not suffioiently familiar with
the requested language, certain problems will have to be faced
regardless of their satisfaotory qualifioation,

Contraotors usually can solve the problem of dologuting & small-
number advisory team to the new plant, or of training a few
employees of the recipient in the donor oountry,

If & higher number of consultants or tranees is involved, usually
the partioipation of o ] 0 o is needed,
Such agem.ies operate in several countries. These organizationg
Possess enough knowledge on the teohniocal-soientific achievements
of the instrument industry and have sufficient experience in the

= professional training of foreign specialists, including their
engineering post-graduate education,

- delegation of oonsultants through intermediary action,

- design work and iaplementation of thege duties,
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Upon a contract with either the donor or the recipient, professional
training can be realized at several different levels simultaneously
by the assistance of a consulting engineering servioe bureau, in-

cluding

- skilled labor training in which apprentice sohools cffer theoretical |

and practical education to the trainees, plus aotual work in model
shops or productive plants;

~ training of techniolane;

- specialized eduoation of foremen and other profeesionale in in-
strument factories or other important industrial enterprises aseociat-
ed with the field;

- post-graduate courses for engineere of the recipient in the donor

country.

3.2.7 Other posaibilities for the supely of professicuals

Instrument expert training ie feasible within the framework of intere
governmental bilateral agreements projecting the transfer of tech-
nologiee to developing countries to promote their industrial de-
velopment.

Another very efficient method of training profeeeionale is through
UNIDO Special Industrial Servicee. Withina their contributions to
UNIDO, oertain highly developed oountriee undertook the training of
a pre-determined number of profeeeionals from the developing oountries
upon their requeet., UNIDO informs the develop.ing oountriee concerned
on these possibilities by ciroulare, epeoifying in each oase the
professional fielde involved., Poseiblitiee exist, however, in certain
casee without area epeoification. In such inetancee the applicants
speoify the profeesional field deeired, the reference data of the
suggeeted training pereonnel, the training period, etc, The oompetent
body of UNIDO will then inform the applicant on the acceptance of

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

the practiosl training will be executed accordingly. Farthermore,

in UNIDO organisation a developing oountry may invite professiomals
of appropriate qualification for a pre-determined epecial purpese,




request UNIDO will anncunce An open competition in all of its membder
states,

ties, whereafter the ccuntry thus selected is notified on the accept-
ance of her proposal, Minally a ocontract is concluded witn the pro-
fessicnal conoerned who then will start hig activities in the rscipient
country,

3.3, “mmdmﬂummmm“m

3.3.1 @ [ ] 4]

The fundamental and most general form of starting instrument sanufacture
is the asssabdly and calidbration by the recipient of gets dslivered by
the donor,

These sets contain bot only ocompoments but also semi- or fully-
assemdled units,

Acoordingly, the rsoipisat activities in the initia) phase covsr
aothing, bdut asseadly and calibration work, This phase takss 2 to 3
Years, during which the rsoipient

- will learn how to assemdle, calidrats and quality control the
instrumseat in question

- makes the hécessary preparations for the loocal production of osrtain
components im ths next phase,

Installation of a kilowatt-houpy meter assemdly Plant, for sxampls,
takes 5 stsps, rrom assemdly to gradual local production.

The first asseadly phass is of particular intsrest, as

= the equipment of assembly must be tested

= the working phases of assemdly must be practiced

= the equipment required for looal production must de dslivsred,
installed and assembled

- by learning froeam the quality defioiences of the finished products,
the technological chain must be repeatedly supervised,

3.3,2 During the asseadly phase as described under 3e3el 1t 18 most




expedient tc create possibilities for the local production cf the
mechanioal compcnents involved. Here such mechanical components and
fittinge are considered whoee

- transport is rather uneconomic because of an exceseive bulk /e.g.
boxes, frames and similar units mede of platee cr castings/,

- acquisition is commeroially impoeeible as they had been deeigned
specially for the product to be manufactured;

- produotion teohnique is easy t, master, can be readily tooled and
which oan be manufactured with but moderate skills.

The neceeeary producticn equipment /metal plate working machines,
foundry facilities, eand blasting, painting and electrcplating in-
etallations, etc,/ and ite pctential layout must be planned early
during the design cf the inetrument factory and its acquieition as
well asmt-up and the training of its pereonnel muet be performed in
the oourse cf the firet 2 or 3 yeare, if the doncr is willing up to
this time to oontinuously deliver these coapcnents and fittings in
finiehed condition,

3¢3.3 In the eet-up phase dissussed im par. 3.3.1 the donor company
delivers the assemblies in question to the recipient in finished
condition and appropriately tested. In phase 3,.3,3 the in-site assembdl
of theee unite must be performsd, Thue in the first 2 or 3 years of
the production by the recipient preparations should be made for the
subsequent local assembly of eleotric or meohanical subasesmblies

and then for their production and quality oontrol,

In thie phase, depending on local conditions, the recipient company
purchases certain components of the assendlies, which are commerocially
available, while the oomponents designed epecially for the purpose
/e.g. printed oircuit boards, special ocils and transformers, eto./
should be delivered by the donor enterpriee like before,

A professional preparation and control of the assemblies would require
cf course, the training of further teohnical and production consrol
personnel who, im tum, cculd train the eemi-ekilled labor of the
recipient company tc perform the various operatioms cof the process.
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Arrival in due time of the component assemblies tc 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¢ 3e3 should characterize
for 1 to 2 years the relation between the donor and recipient companies,
During this time professionals cun tLen be trained for the local pro-
fuction of special components commercially not available, such as

those mentioned under 3.3,3 which require special mechanical, or
electric production techniques, First the production of .those compo-
nents must be started by the recipient company whoge 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,

3e345 After the accomplishment of phase 3.3.4 with the meantime ex-
periences made use of, the recipient company should prepare to
acquire complete independenoce as far as the purchase 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 itema 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 Egtablishgent of 8 _marketing and service organisatiop

In a developing country, instrument production would promote the
acoomplishment of two objectives:

o/ promotion of the industrialization of that country,
b/ satisfaction of the demand in that country and in those in close
commercial connections therewith, fer the product in question.

The latter makes it indispensable to establish at the beginning of
production or even prior thereto a commercial service to provide for
the necessary relations with both the nome and fToreign market areas,

As mentioned before, this must be a technically well prepared trade




organization with an adequate public relations service associated.

It is similarly important to establish if possible in the reocipient
enterprise proper, a repair and service awvpartment to provide for
the elimination of any breakdown as soon as possible. Such a
gervice 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 Appendix No, 1

Introdgongg

The present paper desoribes in detail a medium-size enterprise con-
forming to the objectives of the developing oountries which would be
suitable for the assembly and after further development, the fyll
production of soales,

The appendix contains a floor plan together with estimated econoaio
and manpower data. The financial estimates include the capital re-
quirements of investment and working capital as well as the costs
of teohnioal assistance. The magnitude of home and foreign financial
needs was estimated,

Engineering aspeots

In preparing the plans of a scale assembly plant the following aspects
have been considered;

a/ The soale assembly plant should be suitable for the assembly of a
range of soales listen in the plan, without any local oomponent
produotion whatsoever, as well as for the quality control of both
the assembly work and the finished produocts,

b/ The seale assenmbly plant might introduoe subsequently the gradual
establishment of component production and expand, thereby, into a
full-socale manufacturing enterprise,

¢/ By gaining experience in the construction and assenbly teohnology
of the soale models aotually assembled in the plant, ths enterprise
might introduce the assembly of further new models as well,

d/ The plant may carry on the periodical repair, oalibration and
guaranteed as well as normal after-sales servioce saintenanoe of the
scales supplied,

¢/ In such a standard plant the following range of produots oould be
assembled:

- loo, 200 and So00 kg weigh beam bdalances, lo and 20 kg lever balances,
lo kg baby soales, 1o kg fish socalss and 150 kg person balances,

The plant should be capable of assembling a total of 20000 such soales
annually, in a unifora distribution., Economic runs are looo to 3ooo




scales, exoept the lever balances where the same figure is 5000 to

Booo.

f/ The assembly plant should operate with about 320 employees in a
one-shift production.

Pipancisl gspects

The value of such an establishament, including the teohnical expenditures
required for reaching the stage of profitability, would amount to about

3.400,000 dollars

at a 6 per oent discount. The non-discounted financial requirements,
assuming 2 years of oomtruotion period and 5 years up to profitability,

are as follows:

Poreign SuIrency requirements

Investuent
Initial installation costs

Total
UNDP or other technical assistanoe

kooal fund requirepent

Real estate investment
Installation costs
Total

Total costs

Costs grand total

1. Isotory planning and desisn

Investment program, speoifications,
construotion, engineering plans

3ov.000 §
2,000,000 §

2.300.000 §
6250000 ’

l.000.000 §

2,880,000 ¢

3,880,000 §

2.300,000 §
625.000 §
3.880,000 §

6.805.000 §

40.000 §
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Equipment, to-i -, 1nstruments;,
machines

“urniture, ducumenta: 1on
ransport means

wtorage equipment
Total

l.ovo.o000 ¢

Juf.o00 3
——
lapb2‘00u Z

3. 3rudggt;on apd mg;ggegggce ggter&glg

a/ Imported components for scales
assenbly per year

b/ Maintenance materials

+. Power, fuel, water

a/ Power to be ensured for the assembly

operations: loo k¥, load fastor
approx. 3o per oent,
5 cents/kWh

b/ Water, 60 1it per capita

o/ Mel

Total

1o g

200 o . Y. .00-

40.000 #

60.00¢ §#

D —

Zo5.ucn &

625.000 &

7’)-00(1 z

700.000 §

S.400 ¢
2.%00 8
2.%00 §

lo.400 §




c
a/ 2 passenger oars

1 micro-bus
Total

Labor Nusber

a/ Production

Engineers
/6.000 § per year average/

Technicians
/4.5c0 § per year average/

Skilled 1labor
/3.000 § per year average/

Unskilled labor

/2000 § per year average/
b/ Indirect labor
Administration

/4.500 § per year average/
Total

¢/ Training

Initial training oosts /96 man-months
for 2 years/ by delegated professionals

During the l-year construotion and in-
stallation of the plant a total of 22
engineers, technicians and skilled labor
acquaint themselves at the donor’s plant
with the drawings and assembly teohniques

Educational costs in subsequent years

Iotal copts per anpul

at full capacity production

Direct material /components/

Direct wages

Rroduotion overhead
Direct wages
Training

Overhead material
Energy

Transport

Total

?0500 ’

Annual copt

60,000 §

135,000 §
480,000 §

200,000 §

90,000 §

9650000 ’

loc.000 §

176,000 §
12,000 §

625,000 §
875,000 §

90,000 §
12,000 §
75.000 ’
lo.500 §
7+.500 ’

195,000 §
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Investment amortizatiom /5 »/
Administration and miscellaneous

Total production

8. Iotal fapyt

Investment, training, assembly
up to starting operations
Investment

Training

Amortization

Miscellaneous

9. Establishment value, including the
engineering oosts up to the break-
even point, at 6 ¥ discount

630 000 8
20,000 §
————

1. 2340 000 ’

1.265,000 #
820,000 §
llo,000 g

3

20,000
———

2,215,000 §

3¢390.000 &
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-5 - Appendix No. 2

PLANT FOR SURGICAL STEEL INSTRUMENTS - A Profile

Intrcduction

Surgical steel instruments are needed steadily and in large quantities
during the develcpment of public health. Inspite of product-develcp-
ment, one 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 tocols

and machine parts,

The present paper ccntains the capital requirement of the investment
and the costs cf technical training /assistance/ and those of plant
operation in US {.

Products to be manufgotured

Surgical instruments made of stainless steel with polished surface,
tempered, the artery forceps and scissors with centre screw, the
forceps spot welded, cleaned and packed in PVC-foil.

Average production capacity: 2cocco pcs./year,

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

follows:

16 om dissection and tenaculum forceps 25 per cent
16 cm "Kocher" artery forceps 25 psr cent
16 ca surgical scissors 25 per cent
16 cm surgical scalpels 25 per cent

If necessary, part of the capacity may be extended tc the manufacture
of smaller tools /different pincers, screw-drivers, sets of keys, etc,/
by broadening the means cf production.

Teohnical aspects

Entire running-in period: 7 years.

2 years are needed for investment and the preparation of production,
In the first 6 months the commercial, technical and installing
questions have tc be cleared up,

In the next 18 mcnths the architectural and mechanical planning and
executing, the technological planning, manufacture, delivery and
mounting of the special means cf productiorn and the teaching cf experts

in the plantsof the country of the "dcncr" are to be accomplished,
Production begins in the 3rd year, under the guidance of leading
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éxperts of the "donor" and with in-plant training /auiltmoo/, and
reaches the level according to the &verage capacity in the Sth year.
The plant is working with max, capacity from the 7th year,

The products are surgical, resp, industrial instruments and toocls, which
do not become cbsclete within reasonable time,

Without further investment, but with the introduction of the 2nd shifrt,
the production program may - in principle - be doubled, by a stare in-
crease of about 70-8o0 per cent,

Average number cof shifts; 1l

Power consumption: Blectrical ocurrent:
built-in current consumers 390 kW
peak load 300 kW
Industrial water requirement in peak lo cu.a/hour
Compressed air 6 att 1o cu.m/hour /in peak/
Staff requirement: in case of 1 shift and 25¢ working days a year

productive persons 95
indirectly B‘“an'" 24
temporary helps 5
adainistrative ones lo
technical persons 15

Totally 149

Ballding; necessary area 1152 # /24 x 48 a/

12 x 6 & module light iron oonstruction, mechaniocally complete, cne
of the naves with closed air Spaces, with office and sooial preaises,
a8 follews /see enclosed arrangeaent scheme/;

1. 8tock of raw materials 72 o
2. Press forging shop 216 o
3. Chemioal cleaning and abrasiom workshop 36 o
4. Mashine shop 132 o
5¢ Grinding and Polishing shop 4 o
6. Mechanios workshop 54 o
7. Tool room Jo o

8. Maintenance and $00) shop lo8 o
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9. Stock of finished products and

packing room 54 o
lo. Offices 72 ¢
11, Social premises

Traffic routes 180 o
Totally 1152 o

Necessary ground-plot: 0,5 ha = 5000 sq.m, on whioch traffio routes
and an open-air warehouse have to be established,

Fipancial plan

1. Bst 0 s
Rlanping
- Architeoturai and engineering plans 35.000
- Project Report 25,000

- Technologio plans /produot and production
plans, plans of the means of production/

know-how 60.000
120.000

Lavestment
ground-plot~o,5 ha /3.- $/sq.m/ 15.000

building ~ 1152 o with complete engineering 400,000
machines, equipment and general produotion

appliances 365,000
special produotion appliances 132,000
furniture, office furnishing 23.000
other furnishings 45,000

980,000
Irajning

Preliminary in-plant training at domor
3 engineers and 1o skilled workers, 6 months 70.000

Conducting of installations and training on

the spot
3 engineers, 1 year 113.400
6 techniocians, 6 months 97.200
280,600
2. Costs t e

re @ 0 i




- Basic materials /at the stainless
= Auxiliary materials for aanufacty
- Offioe supplies, printed matters

mmm.m_nm

Water 20000 ou.a/year

Manpower for ) year

5 engineers

lo technioians

lo administrative employees
40 skilled workers

74 semi-skilled and unskilled
workers

3. Breduction value

4. Bate of returp

duoction value,

Remark;

The plant needs abdout ¥ 7¢.000,-
tion period of 6o days.

steel type/

re

Eleotric energy 360000 kWh /8 0,06/xmm/

60,000

15.000
2.000

77.000

21l.600

l.000

——

22,600

¥ 5.000/ysar/person
¥ 3.500/year/person
¥ 3.000/year/person
¥ 2.500 /year/person

¥ 2.000/year/person

lst year -

2nd year -

3rd year /50 per cent of average capacity/ 315.000 §
4th year /80 per cent of average oapacity/ 504 .000 §
5th year, average oapacity 630,000 §
6th year /84 per oent max, capacity/ 693.000 §
7th year, full capacity 819.000 §

The investament is recovered after 6 years of production.
From that time on, the yearly allocations Bake 55 per cent of the

25.000
35.000
30.000
loo.000

148,000

———

338,000

pro-

working capital, oconsidering a rota-
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=% - Appendix No, 3}

SMALL-SCALE PLANT FOR THE MANUFACTURE O
SURVEYING INSTRUMENTS - A Profile

P ts to be ture

Theodolite with a reading accuracy of 1 minute, glase circle reading
system, optical micrometer, guided centering, in a wooden case, with
aooessories

400 pcs./year, § 600.~- each
Target plate for travereing, pair-wise in a wooden oaee, with
acoessoriee

Joo paire/year, § 150.-/pair
Wooden tripod for surveying instrumente

600 pcs./year, § 60.- each

Fields of application of the instruments: surveying meaeureamente,
i.e. travereing, small triangulation, engineering surveys. The theo-
dolite oan be used alone, as well, possible with acoeesories and
target platee already available; this was the baeie for ohoosing the
pieoe ratio of the produots.

The above given prioces are oonservative estimatee, a donor enterprise
introduced and known on the market oould even reach approx, 20-25
per oent higher prices, The selling poesibilitiee and the attainable
prioe are influenced by the different items of taxation in each
country,

Manufacture ie etarted in the following phasee:

Ereparatory stage; Planning of the establiehment, projeoting and
conetructing of the building, purchasing of the assembling teohnology.

Antroduction of assembling; Bquipping of asseably department, joinery
and offioee, purohase of oomponent parts from the donox enterpriee,
training in aseemlling, starting of eontinuous assembling.
dntredustion of the manufecture of parts; Purchase of the teohnology
for the manufacture of components, obtaining of jigs, fixturee and
speoial tools from the donor enterprise. Bquipping of the metal
cutting and finishing departments. 25 per oent of the parts of the
released produots are manufactured by the reoipient enterprise.
FMinally, ohanging over to the own manufaoture of oomponent parts,




except for the optios and the manufacture of some components, whioh are
more advantageous to obtain from the donor enterprise,

Phase of returpn; Continucus assembly and own manufaocture of parts, ex-
cluded the optics and those of high accuraoy. In order to proteot the
trained labour-power, the wages of employees have to be raised about
20 per cent,

Phase of obgolescence; Enlarging of production is not expedient, due to
the gradual obsolescenoe of produots, Beginning from the 9th year, even

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

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

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

bgtimated st s /for small series/

stapdard times bY RiRs

Theodolite|l target plate

turning 1700 85%0
milling 350 6o
drilling 250 5o
grinding 200
finishing 200
woodwork 200
other 300
assembling 3ooo

EAanning of the Te

The number of machine tools, resp. number of fitters /assembly workers/
oan be obtained with the help of the following formula:

standard time x numbdber of pieoces

N a
o0 x 8 x 3oo

Number of pieces to be manufactured per annum, after complete running-in:
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400 pcs. of theodolites
Joo pairs = 600 pcs. of target plates
600 pcs, of tripods

dork N [Number of machines/shifts Statf Area
turning 8,51 3 lathes/1,4

2 turret lathes/l1,4
milling 1,22 1 milling machine/1,2
drilling 1,03 1l drilling machine/1
grinding 0,97 1l grinding machine/l

1 piece cutter 19 180 #
finishing 1,39 tubs, varnishing equipment
joinery 2,51 woodworking machines
other 2,79
assembling 1lo,42 final control collimator

2 precision lathes

hand tools, bench,

measuring gauges p&g;gm 880 of

- 1 engineer, 1 technician, stock

d38TE43 1 stock-keeper, 2 account- 25 o

ants, 1 administrative emp-

loyee, 1 work superintend- 7

ent persons 35 o
Totally 28_persons 320 #
Basio area with other establishments / + 3o per cent / 400 o
deturps £roa sales and expenses Values in looo J
2re y
ist year Expenditure Earnings

Aim: mountiag of 200 pcs, of theodolite and 3oo target
plates rrom parts, production of parts and mounting for
Joo tripods l6o

Installing of the assembly department /main items:
precisioa lathe, final ocontrol collimator, drilling ma-
chine, benches, hand tools/ 25

Furnisiment of offices 3

Bquipping of joinery /main items: 2 woodworking machines,
hand tools/ 5
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Expepditure karnings

Training, assistance 15
Wages for 19 persons, § 3.,000.- per
annum /8 fitters, 3 joiners, 8 non-pro-
ductive workers/ 57
Material cost 15
Price of parts 97
Operating costs 6

Totally: 224 160
4pd_year
Aim: mounting of 400 pcs. of theodolite and
6oo target plates, produotion and mounting
of parts for 600 tripods, produotion of
O-series from own parts 321
Completion of the outfit of assembly depart-
ment lo
Purchase of the production technology of parts
for theodolite and target plates Jo
Training, assistanoe 20

Wages for 26 persons, § 3.000.,- per annum
/12 titters, 3 joiners, 3 others, 3 non-pro-

ductive ones/ 78
Material cat 190
Depreciation 3
Operating costs 8
Totally: 423 321
2xd_year

Aim: mounting of 300 pcs. of theodolite and

300 target plates from parts, production of

parts and mounting of 600 pcs. of tripods,

production of O-geries of 1o theodolites and

20 target plates from own parts, produotion of

further 90 tldolites and 28¢ target plates

from own parts, except for the optical and

more problematic components 321

Purchase of machines for the machine shop

/3 lathes, 2 turret lathes, 1 milling machine,

1 drilling machine, 1 grinding machine, 1

pilece outter, finishing tubs/ 70
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Expendjture tarnings

Obtaining appliances and special tools from
the donor enterprise 3o
Training, assietance 3o
Wages for 32 perscns, § 3.000,.- pPer annum
/12 titters, 3 joiners, 6 cutting workers,
2 finishers, 2 others, ? non-productive
ones/ 96
Material cost 25
Price of parts 147
Depreciation 13
Operating costs 12

Totally: 423 321
4th year
Aim: production of 4cc theodolites, 6cc
target plates and 600 tripods from ewn
parts, except for the optioal and more
prodlematio ones 321
Training, assistance 15
Wages for 38 persons, § 3.000.- per annum,
/12 titters, 3 Joiners, 12 cutting workers,
2 finishers, 2 others, ? non-productive
ones/ 114
Material oost 45
Price of optioal and other imported parts 33
Depreciation 13
Operating costs 12

Totally: 232 321
2h-0%h years
Aim: produotion of 4co theodolites and 6oo
target plates, as well as 6co tripods from
cwn parts, except for optical and other im-
perted oomponents 321
Wages for 38 persons, ¥ 3.600.- per annua 13?7
Material cost 45
Prioe of optical and other imported parts 33
Depreoiation 13
Operating ocosts i2

Totally: 240 321
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Jth-loth years Expepditure Earnings
Aim: as above, but lo per cent prioce

reduction is necessary 288
Wages for 38 persons, § 3.600.- per annum 137

Naterial cost 45

Price of optical and other imported parts 33

Depreciation 13

Operating costs 12
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Amounts to be paid to the donor enterprise

Values in looco §

On the present Cumulative
value value
35 35
98 133
333
482
508
533
556
578

599
618
636
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Appendix No. 4

WATT-HOUR METER MANUF} TURING PLANT - A Profile

Intreductiog

The product to be manufactured satisfies both, the household and

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

be red:

Single~phase watt-hour meter with single~tari? counter, in metal
ocasing.

Max. number of pieces to be manufactured: about 6000o/year.
Three-phase, four-wire watt-hour meter with single~tarif counter
in metal casing.

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

Ischaloal aspects;

Entire running-in period: 1o years,

This inoludes the term from the assemdbly 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
have to be cleared up; preparations of installing should be started
with and acoomplished,

Prom the assemdbly, realization of the whole production is carried
out in 9 different stages /see Table 5/,

Period of finanoial return: the last 34 years,

The financial estimate of this proposal contains the costs of
machine-requirements of the ancillary plaats, as well,

Present product series can be manufactured with the given technical
parameters, for adout 15 years, without becoming obsolete.

Standard work-times; single-phase /assenbly, calibration,

testing/ 170 minutes/piece
three-phase /assembly, testing, oalibra-
tion/ 440 minutes/piece

Average number of shifts; 1




Manpower: 16 unskilled workers
llo semi-skilled workers
28 engineers and technologists
36 skilled workers
42 administrative employees

232 persons

Building; 3ooo #, light construction steel structure /mechanically
complete with heating, water and drainage, but withcut speoial ven-
tilating equipment/

Ground-plot; 1 ha = loooo o

Financial plan:
1. Planning of the factory ]

Architectural plans 50,000
Know-how 15.000

65.000

lovestgent goods

a/ ground-plot at cost price
b/ building 1.1lc0.000
¢/ manufacturing equipment

/production of parts, surfaoce

finish, tool making, machines

of ancillary plants/ 1.350.000
d/ testing and calibrating

equipment 145,000
e/ furniture 30,000
f/ conveyors, in-plant transporting

means 40,000

Production and overhead materiglp

see Table No, S
dissous gas, office supplies

4. Energy, gas, water

350 kW, 6 cents/kWh
gas 2c0000 cu.m/year
water 20000 cu.m/year

5. Irensport vehioles

3 trucks, 2 fork lift-trucks,
2 station wagons




6, owe

4 engineers ¥ 5.000/year

20,000

24 technicians § 3.000/year 72,000

36 skilled workers § 2.500/year J0.000

42 administrative employees § ?2.,000/year 84.000

126 other semi-skilled and

unskilled workers § 2.,100/year 265,000
Training of 4 engineers on the spot

2 loo.-/day, loo days 40,000

Teaching of 4 technicians at the donor

# 70.-/day, 180 days 50.400

ALY, o 1 i




Table No. 1

Purchasing prioe of oomplete sets of oomponents from "domor"

single-phase three-phase

loo % = 10§ loo % =3 §

let year 0% Ol | o
2nd year loo % lo § loo 8
3rd year loo % lo § loo %
4th year 70 % 78 80 %
5th year 60 % 6 g 60 %
6th year 50 % 58 50 %
7th year 30% 38 30 %
8th year 30 % 38 3o %
9th year lo % 13 lo %
loth year 0% og 0%

Sales price of finished peters

Single-phase: § 15,« Three-phase: § 34.-
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Appendix No, 5

PLANT ¥k PHODUC ING BLECTRONIC INSTHRUMENTS ~ A Profile
Introdggt;oa

The proposed plant is of vertical character, hence produotion of a
wider range of parts is possible.

The charaoteristic data of the instruments chosen provide a good basis
for judging the sestting up of an electronic instruments plant,

h r 3 to b @

1. Radio-frequency laboratory and signal generator
la Sound generator

2. Radio-frequency oscilloscope

2a Low-frequency generator

3. Transistor voltmeter

Zschpical aspects

The whole running-in period of the plant is lo years. Preparation of
establishment of the plant takee 1-2 years. During thie time the
technical and commercial questions have to be cleared up, the site of
the plant has to be appointed, planning has to be started and the
machines and equipment have to be ordered. There ie no production yeat,
but a significant part of the oapital has to be invested,

Realization of the local produotion takee 9 years; rate of return:
the last 4 years,

The budget containe, beside the establishment coste of produotive
plants, aleo these of the ancillary ones,

The rapid moral amortization of the eleotroni. - struments makes a
change of the products neceesary every 4-5th year, Thie has no elg~
nifisant bearing on the ratio of fixed assets, but influences the
demand for experts and for working capital, the stook of parte and
semi-finiehed produote, as well as the servioing stook,

Standard times;

Inetrumente for group 1 and la

Production of parte: 24,5 hours/unit
Assembly, verifioation: 170 hours/unit

sy

s L LG




Instruments for group 2 and 2a

Production of parts: 44 hours/unit
Assembly, calibration; 305 hours/unit

Instrument of group 3

Production of parts: 6 hours/unit
Assembly, calibration: 3,45 hours/unit

Average number of shifts: 1,4

Building: 6lco o, 1ight construction steel structure, mechaniocally

complete, but without ventilation,
Ground-plot: 2 ha = 20000 ¢

Staff: 722 people - 124 technical, 55 administrative,

25 unskilled- and semi-gkilled workers,

Elaanoial plag
1. PAaoRink of production

Architecotural, mechanical plans
Know~how

davestaent goods

a/ immovadle property /plot/

about 2 ha = 20000 ¥ at cost prioe
b/ building

about 6ooo o
¢/ producing eqippent

/production of parts, surface finish,
duration control equipment, winding
apparatuses, tool saking, equipment

of ancillary plants/
4/ verifying and control equipment
¢/ furniture and other fittings
£/ conveyors

£iedvotion apd overbesd materials

a/ pre-mounted units and parts

b/ basic materials for sToduotion
o/ overhead materials

4/ dissous gas

¢/ office supplies

4. Baergy, gas, water

630 kW Goents/kWa
€&8 300000 ou.m/year
water 20000 ou.m/year

s

0. 000
15,000

2,000,000

1,600,000
180.000
70.000
40,000
————

30890. 000

see Table
"

800
1,200

16.000
9,000
l.000

260”0

518 productive,



5. Copmunication

3 trucks
2 fork lift-trucks
2 station wagons

Manpower

Engineers, § 5.000.~/year, 20 loo.000
Technicians, § 34500.~/year, lo4 364,000
Skilled workers, § 2.5%0.-/year, 150 375,000
Administrat‘ve ones, § 3.000.-/year, 55 165,000
Other semi-skilled workers, 8 2.,000.-/year, 393 786,000

Totally 722 persons 1,790,000
Training, teaching

8 engineers, training on the spot
# loo.- a day, loo days Bo,000

6 technicians, training at the "donor"
% 70.- a day, 180 days 75.600

1550600
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S ET - price /average/

GENERATORS OSCILLOSCOPES TRANSISTOR
VOLTMETERS

Year 1.800 & 2.500 § 70 §

1st 0% o of VI |
2nd loo 1,800 2.500 70
3xd loo 1,800 2.500 70
4th ?0 1l.260 1.750 49
5th 5o 900 1.250 35
6th 40 7?20 1,000 28
7th 3o 540 750 2l
8th 20 360 500 14
9th lo 180 250 7
loth 0 0 0

SALES PRICE /average/

GENERATORS OSCILLOSCOPES TRANSISTOR

VOLTMETER

2.1l00 § 2.800 § 8o 8

]
4
t
!
:
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Appendix No. 6

FACTORY FOR TEACHING AIDS AND MEDIA - A Profile

The plant is produoing teaching aids required for soience olasses at
low and medium level, These educational and demonstration media can
be categorized as illustrative and demonstration means for

/1/ physics,
/2/ chemistry,
/3/ biology,
/4/ mathematics,

The production of slides facilitates up-to-date education., The diverse
character of the individual subjeots has led to a wide assortment of
produots,

As another important feature to be mentioned, in the establishment of
such a factory is the short-run produotion /50 to 200 per month/. It
is most important therefore to ensure shops and tools from the various
industries whereby the diversified demands oan be met at relatively
moderate cost,

The main produot families planned include

a/ Metal shop products,

b/ Woodworking shop iters,

¢/ Glassware,

d/ Plastio artioles,

e/ Products made of natural raw materials,
£/ Eduoational slides,

Eloor space requiregent

1/ Shop-floor loooo o
2/ Storage buildings 3ooo o

3/ Social premises /kitohen, mess-
hall, eto,/ looo o
4/ Offioes looo o
Total 15000 o
Appr. plot sise recommended 40000 o

Humber of employees: Two-shift production is freseen, with a per oapita

rated oapacity of 2000 bh/ysar. The eaployees would be distributed as

follows:

R
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I. Storage dispatoh 40
II. Teohnical and administrative staff 160
III. Direot produotion 3o
IV. Indireot produotion loo
V. Total number of employses 630

Energy plagning

Built-in eleotrio power: approx, 8oo kW
Coinoidence factoxr: 0,5

Gas consumption, if a 6000 cal, gas is supplied: 500 ou.n/h
Compressed air, max. 8 atm.: 360 cu.m/min

Water consumption: 6 ou.m/h

/see attached layout drawing/

Us ¢

l. Machine shop 225,000
2. Woodworking shop 56,000
3. Plastios plant 177.000
4. Painting shop 157.000
5. Non-ferrous foundry 121.000
6. Glass teohnology 43,000
7. Surface treatment shop 303.000
8. Skeleton preparation 233.000
9. Mioroteohnioal shop 60,000
lo. Plant preparation 49,000
1l. Bioteohnioal preparates 46,000
12, S1ide produotion laboratory 38,000
13, Cutting room and test projeotion hall 13,000
14. Bleotrioal shop 45,000
15. Optioal assembly shop 11,000
16. Maintenance and tool shop 367.000
17. Measurements and meohanioal laboratory 128,000
18, Boiler room 3274000
19. Transformer station 416,000
20, Deoyanidation plant 150,000
21, Compressor plant 48,000
22. Transport means 126,000
23. Welding shop 27,000
24, Battery oharger 3.000
25, Stores 33.000
Air-conditioning equipment 37.000

QC oomponent acceptance 7.000
Mnished product inspeotion 6.000

TOTAL Je252.000
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