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INTRODUCTION

The Hungarian telecommunication ind\}stry pregents here some industrial
technologies for which on the one hand particular experience and resources exist
in Hungary and for which it can be a.esur»ed‘ that the develc ving countries may have
particular interest. The prescntation is primarily intended to serve as a
basis for discussions at the Jjoint UI\-YIDO/Hungarian consultation mecting on the
telecommunication cquipment and related industrics as it dcscribes some specific
projccts for possible international co-operation in this branch. The information
preseRnted may, however, be found usefil not only for the actual participants at
the meeting, but also quite gencrally for managers and planners in industry and
telecommunication organizations in developing countrics as a source of reference

when conceiving and implcmenting development programmes.

It should be noted that the sclection of projects presented here does not
constitute an exhaustive list or optimal choice of Hungariar telecommunication
technology nor does it reflecct any distinct policy recommendation as regards the
pattern of industrialization of developing countries. Each individual developing
country obviously must define its own development objectives and establish its
nriorities as to the choice of industries and technologics and the form for
international co-operation. For this decision-making proccss in the developing
countries, the paper may be able to contribute pertinent information. By des-
cribing Hungary's expericnce ind indicating possible offers for technology trans-~
fer to developing countries the paper attempts to widen the range of alternatives
and stimulate discussion on the choise of technologies.

Some of the described tachnologies may warrant a brief comment. The plant
for assembling microwave radio-relays (chapter III) obviously constitutes a highly
sophisticated type of induetry, Generally, developing countriecs would rcquire a
previously developed infrastructurc to be able to teke advantage of such manufac-
turing, and they would ncrmally also first have to establish a viable, basic
electronice industry before embarking on this tcchnology. In regard to manufac-
turing technology of electroacoustic equipment and public-address systems
(chapter IV) the demcribed project on radio and TV broadcasting equipment mey
similarly be of interecst mainly for the more advanced of the developing oountries,
a8 it involves highly sophisticated equipment and tight quality control. The
establishment of production facilities for eloctro-acoust vcal equipment woulli, on
the other hand, secem to present fower difficulties.
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& Also, the manufacturing technology of hybrid circuits and liquid-crystal

; displays (chapter VI) still ranks among the fow very sophisticated oncs, re-
quiring a well-dcveloped infrastructurc of support industries, training insti-
tutions, and intcrnal (and export) marketing outlcts to become a viable industry.
The descripiion given of this tochnology may thercforc be >f interest primarily
for those developing countrics that alrcady have most, if not all, of the
necessary industrial infrastructure. In particular, the aspect c¢f manufacturing

* passive electronic components such as resistors, capacitors and inductors using

the thick-film technique would be of prime interest to developing countrics since
requirecments for training and support for industry arc limited, quality control is
easily achieved through semi~automatic mounitoring methods, and the final products

are in grcat demand on the world markct.

The prcscntation of the repair plant for transmission engineering instruments
and cquipment (chapter VIII) should not be allowed to obscure the fact that, as
a rule, the installation of a specific type of telccommunication equipment in a
céuntry should include the esteblishment of an appropriate repair centre from the
time of installation. Developing countries should thus normally cnsurc the in-

clusion of repair facilities in the delivery contract for the actual equipment.

Yhen local manufacture of the cquipment is eventually started, the repair unit
becomes an intcgral part of the production plant. Quitc obviously, it is there-
fore only in exceptional cases that thc setting up of a repair centre is done
separately by a technology suvplier different from thc one supplying the actual
equipment.

Readers are invited to forward any comments, suggcestions and requests for
further information concerning these orirelated technologies to the Global and
Conceptual Studies Section, International Centre for Industrial Studies, UNIDO,
P.0. Box 707, A-1011 Vienna, Austria.
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I~ ASSEMBLY PLANT FOR UHF LQUIPMENT

Description of the equipment

All equipment is up to date, utilizing modern semiconductor and
integrated circuit technology. It is made in portable, stationary and
van-mounted models and for all currently approved frequ-ncy ranges, i.c.,
80, 10Q, 160, 200, and 450 lilz bands, and 4ll modes of operation. The
technical specifications meet those of sets nvailable on the world market
and of the various postal and international prescriptions and recommenda-

tions.

Besides the basic equipment, UHF application techniques have also
developed to a considerable cxtent. Various locally and remotely controlled ‘ 1
UHF exchanges, handling units with sclective calling devices, signalling
networks for industrial use, and UHF nctworks with free-channel searchers
suitable for performing complcx tasks have been developed according to the

requirements of the end-users. |

BRG (Budapesti RAdibtcchnikai Gy4r = Radio Enginccring Factory, Budapest)
produces various rejector units, acrials, aerial systems for rclay stations.
The factory is in a position to meet all demands of thec clients, from the
simplest device up to intricatc UHW systems. The factory's facilities
permit the production of the cquipment at a high tcchnical level. Special
care is devoted to the quality control of componcnts, partial units, partial

assemblics; conscquently, the quality of the finishcd product is very high.

The quartz crystals that determinec thc frequency stability of the trans-
mitter-receiver are controlled indiv. dually and mcasurc ! at cxtreme tempera-
ture limits before being built-in. They are fitted in only in the¢ casc of
perfect operation. Building up of thc circuit units is donc on printed
circuit plates. An equally special carc is given to prcparing the printed
circuit plates themselves. The components are soldered on the circuit
plates with an up-to-date wave-soldering machine, thus guaranteeing uniform,

trouble-free connexions.

In testing the circuit units, a large number of single-purpose instru—
ments are used. These special instruments are built in a separate division
of BRG, and as early as in the phasc of circuit plariing the facility of
measurement by mecans of a singlc-purpose instrument is a fundamental re-
quirement the development engineers must fulfil. In this way, possibilities
are offered for producing large serics at a uniform technical level.




Following measurement, cach printed circuit unit is subjected to cold-warm

loading prior to bcing forwarded to the assembly shop, where the assembly

A

of the devices into complete units is done

Among circuit units, thc so-callcd hybrid circuits merit special
emphasis; these arc made by means of thin-film or thick-layer tcchnology.
Their application is mainly in portablc devices, where the reduction of size
is an essent. al requirement. These circuits arc partjwfyﬁssemblcd at a
special division of BRG, cnsuring favourable circumstanccs for thc production
of microcircuits. Recently, hybrid circuits have appeared also in van-
mounted and in stationary devices, mainly with ~ view to achieving greater

reliability

Final measurcment of the ready-madc asscmbled devices is performed in
a scparatc area, where both spccial and singlc-purposec instruments are used. |
An integral part of the final measurcment is the control of the fulfilment ‘
of mechanical ~nd climatic requircments. For this end each basic cquiprent
(transceiver handling unit) is subjected to vibration and climatic strcsses
% prior to being passed on to tcsting as a complcte station. At this ultimate '
5 measuring stagc, the main cmphasis is on ensuring that cvery requirement has
been fulfilled.

For the convenience of clients, BRG undertakcs the installation of relay
stations, together with thc installation of acrials, if required. As
previously mentioned, BRG produces a full rangc of aerials for their scts, as
w 1l as aerial systems with special array characteristics for particular re-
quircments. The Network Planning Group can bc of assistance to end-users
; as carly as the planning stagc, by assuming the completc project of the UHF
; system wantec, including connexions. The specialists —an also undertake
the supervision of the preliminarics to installation: installation of

antenna masts, mounting of acrials, preparation of the site etc.

Obviously, it is imperative for end-uscrs abroad to become acquainted
with the way the cquipment ig built. Training facilities are offered at BRG.
The client may delegate specialists forra period of 3-4 weeks to BRG, where
they will go through all phases of the work in practice, thus acquiring know-
ledge of the build-up of the circuits and of the entire equipment. In the

oase of larger orders, and if required, a specialist of BRG may provide for ¢
education of a restricted number of staff on thc spot.
]
With a view to securing the maintenance of oporation of equipment
ingtalled abroad, it is indispensablc to organize a rcpair service. BRG L

is in a position to offer assistance in the field of supplying servicing
instruments, including single-purpose instruments.

W
s
&

'
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For the realization of local production or assembly, and in accordance

with local requirements and possibilities, an agrcement can be made for BRG
to provide:

Education of spccialists in Hungary and on the spot
Delegation of consultants

Supply of single-purpose instruments

Supply of documents

Supply of components

Recommended number of pieces for production or assombly: yearly schedule

Without determining the tyve of the product the schedule of production
cen be suggested only in principle. Assuming that the plant's production
will include 1,000-3,000 units of UHF cquipment, together with complementary

units (supply units, aerials ctc ), thc following schedule is suggested (the
first three stages will take 1-1.5 years):

_———

Stage 1
Adaptation of designs to mect local prescriptions and practice
Dotermination of the range and the number of pieces to be produced

Organization of thc scrvice to0 customers

Stage 2 )

Training pcrformed with parti#l units previously supplied; wastery
of measurcments and alignment

Training in the measurement of specified data
Practice in assembly work

Checking the adaptation of the documentation

e
} Final assembly of components (90 ready-made)
Measuroment

Output reaches the intended dnnual rate

e Stage 4 (1-2 years)

Supply of completely assembled and calibrated partial unite, without
mechaniocal oomponents

Independent local production, assembly, measurements

L
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Stage 5 (2-3 yoars)

Depending on the development of local possibilities,
(components, basic matcrials, skills of labour), assembly
of part-assemblcs and production

Stage 6 (Starting with approximately thc fourth year)

Completely indcpendent production or assembly

II. ASSEMBLY PLLIT I'OR PRIVATE TELLPHOWL EXCHANGES

General nspects

The dynamical development outlincd in the introduction asserts itsclf
pointedly in the ficld of automatic tclephone cxchanges, since the organization
of modern industrial, commcrcial and other enterprises is inconceivablc nowa-
days without automatic tclephonc axchanges. Stcadily increasing demands
permit reaching a high profitability of plants building private automatic

branch exchanges (PABX) and continually expanding them.

The general trend is that PABX buildcrs produce 2 considcrable variety
of exchanges with a capacity from 20 to 2000 cxtensions. In this way, it is

posgible to produce thc minimum quantity of lincs rcquired for a given appli-

cation with a high degree of flexibility of production.

Experience has shown that the most expedicnt method of cstablishing plants
for building PABY is to install an asscmbly plant, the activities of which can
be continually expanded, at the same time adopting ever more intricate and

delicatc technologics, to arrive at last at building complcte exchanges.

The sugg.stions here deal with t.c establishment o." a plant for the
production (initially for the assembly) of subexchange models CA-22, CA—42/B,
CA-102 and CA-1002 built at the Hungarian BHG “orks.

Subexchangc models of thc CA series

The CA (crossbar) scrics was designed for performing the internal and
external telephone service of the following kinds of cconomic units and insti-~

tutions:
Offices
Pactories
VYarehouses
Institutes
Hompitalas
Stores
Transport facilitios (railway stations, airports)
Armed forces
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Internal and outgoing calls take place automatically (without operator).
Incoming calls are roceived by the operator and conncected to the wanted

station.

A common featurc of the CA models is that they includc the same twin-

bridge crossbar switching machine. The build-up of their circuite is
gimilar. Fundamental constructional clemcnts are rclays and the twin-
bridge crossbw machinc. Many audi. circuits arc of ¢ cctronic structure.

The individual bands and printed circuit plates are exccuted as plug-in units,
consequently putting into servicc, maintenance and expansion can be performed

in a simple way.

The individual members of the seriecs offer a wide pange of possible
special services, c.g., confercnce calls, joining in remote dialling ;ervico,
facility of ringing back, automatic transmission of call, reception of night
calls and connexion to conjugatc exchangc. Features of the individual

members of the series and their most frequently used varionts arc as follows:

Model No Range of variation Most frequent variants
Mainlines Lxtensions (Main lines/extensions)
CA-22 4 20 4/20
CA-42B 5-10  40-80 8/40, 10/80
CA-102 10-30 - 100-300 20/160, 30/200
10/100, 15/100
€1-1002 20~ 200 200--2000 40/400, 60/600

Problems in production and running-in

General

Starting from the initial stage of production, consisting esgentially in
assembling, the final objective is to achieve local production that is as
complete as posuible, utilizing locally manufactured components and material.
The pace of adaptation of production to reach the objective is influenced by
many technical, economic and financial factors. In many cases only 80% of
the objective is reached. Experience has shown that it should not take
longof than 8ix years to reach the objective, as suoh a delayed adaptation
involves a poor economic efficiency. Therefore, one ghould at the onset
take into account the planned final production capacity, the better to avoid
material obstacles to a fast rate of growth.
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The most important data for planning factoria?r% with capacities of
15,000 and 30,000 lines r. year in the Ci series/described above. Since
certain components and partial units of the exchangcs are usced in a compara-
tively small number of picces, the production of the same will be profitable
only if the given linec raipacity is cxcceded. On this basis, it is suggested,
first of all, that a factory having a yearly capacity of 30,000 lincs be

established. A possible schemc of development production capncity is as

follows:
Years after start Production (thousand lines)
1 5
2 10
3 15
4 22
p) 30

System engineering of PABX

The equipment recommended for assembly is built up of similar units in
respect of both construction and system engincering. Many circuit units are
identical, many components coincidec and connecting clements are all uniform.
An extensive applicatiun of plug-in circuits and cables permit fast assembly
and rapid testing. The identity and similarity in respect of construction
and system engineering result in a mechanical mass produaction of the indivi-
dual circuit units, components and connecting elements and ensure the profit-
ability of the enterprise.

Technological features of local production

Owing to the production of comp. nents and partial units in large quan-
titics it is possible to realize all phases of the work by way of machining
or mechanical treatment. Apart from a few operations to be performed

manually, the manufacturing technique uses machines or mechanigation:

Phasc of work Technology
Production of components Machining
Production of fittings Machanized
Assembly of fittings Mechanized, manual
Soldering ranual

Testing of circuit units Instrumental

Testing the exchange Manual
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Specific regvircments of tochnological capacity

For the purpose of assessing the quantity >f production equipment to
be used and of incidentally ncccssary jubs, it can be nssumed that the total
time requirement por line of the lumped tcchnological operations (production
of components, sheet-metsl work, production of cable forms, soldering,
testing, ancillary operations) is on tho average 27 h. The total and
partial times will obviously vary 2s a function of how much is supplied by

the co-operating partner (c.g., certain operations may be dispensed with or

reduced when supplies increase).
Power requirements
Electric power

Electric power rcquirements do not exceed thc average work needs, i.o.,
the estimated requirement is 0.9-1.2 MY for a plant wit: an annual capacity
of 15,000 lines and 1 8-2.2 I for one with 30,000 lines.

Compreased air

Compressed air is nceded only for the automation of tcchnolcgical

operations; th: rate of use is only 1 m3/h,

Quality control

Quality testing includee controls in the course of production and
final control Tests are performed :>n components and fittings according to
the sampling method; on circuit unite, piece by piece. For the purpose of
testing certain apparatus (c.g., relays, crossbar machine and bands), special

machinery is rcquired.

Manpower requirement

Using the time requirement given above, thellpbour requirement is val-

culated ag follows:

(a) 27 h/line x 15,000 line/a=405,000 h/a;
405,000 h/a : 2000 men-h/a = 203 workers;

(b) 27 h/line x 30,000 line/a = 810,000 h/a;
810,000 h/a + 2000 man-h/a = 405 workers.
Adding the personnel not direotly concerned with production, the total
staff amounts to:
(a) 320 for the 15,000 line/a plant;
(b) 575 for the 30,000 line/a plant.



PSRRI S TR 5 ST MR 0 AN, .
'

The additional workers perform those activities where fixing norms is not
feasible, ¢ g , repairs of machinery, ingtruments and testing devices; materials
handling; precparative work; surface protcction; storage of materials and
finished products; forwarding. In ordcr to assess the total staff number of
the factory there must be added to the figures quotcd above the number of the
office and management staff. The composition of labour according to qunl-
ification should be such as to permit the distribution of productive opera-
tions accordiag to the technology, s that a high degre of specialization is
available, from unskilled work to spccial skills. Tf'cmale labour can be
oicupied in approximately 80 of thy prcduction, part-assembling and testing
work. Thus approximately 707 of the total volume of production may be

realized by female labour.

Required floor spacc

The floor spacc requised f£fr the assembly plant, including offices,
storage areas, Bocial arcas and cnginccring workshops (to be used later for
the production of components) is 3,400 m for the smaller plant and 5,000 m

for the larger.

Consultancy and training
At the very outses, =dvantagc should be taken of the assistance offered

by Hungarian cxperts and of the opportunities for training in Hungary. The
tablc shows the scale of this cffort:

— o — RPN o

Hun&').rlan cxperts Indigenous specialists

Capacity Number Poriod Number Period
(1ine/n) of ste . training in Hungary

(months (months)

15,000 6 -7 3-12 8 - 10 6-12

30,000 8-10% 3-12 10-15 6 - 12

4 e - ———

-%wo or three of thesc experts should stay 24 months.



. e

T A . B B - B s W

- 13 - 1

IIT. ’S8SEMBLY PLMNT FOR MICROWAVE REL.LY EQUIPMENT |

Deseription of the oquipment

The high--capacity GI7 rodin-relay type serics serve for building up
main-line netw rk communications operating in the 4~ and 6-GHz frequency
bands. The number of duplox radio chonncls corrcspond tu CTIR recommnendn~
tions: in the 4CHz band, six; in the 6-CHz band, eight. Each padio
channel is suitable for transmittiag a fundamental telcphone band of at most
1800 speech channels and service signals, or a colour-TV picturec signal and
four sound signnls simultuncously. The technieal specifications of the
equipment arc more than adcquate to cnsure fulfilment <f CCIR recommendations

in respcct of the quality of transmission of thc communications.

The transmission system consists of frequency modulation (FM) with pre- —
emphasgis. The pre--emphasis charactcristics, frequency sweep and junction
data arc in accordance with CCIR recommentations. Modulation and demodula-
tion are performed at 70 MHz; an intormediate frequency (IF) of the carrier
frequoency signal passes repeater stations without demodulation. In addition
to forwarding tclephone and TV signals, the CTT type scries permits various
services for incrcasing 1zliability and facilitating running maintenance of

the equipment 28 fallows:

{a) Ah_channcl-aeaerva.tim device permits automatic switching of the
traffic of a channel to a reserve channel in casc of adverse propagation

conditions (fading) cr of an equipmen’ defect;

(b) o_remote manipulat .. device permits rcpeater stations to operate

unattended. The controlling mmin ,r terminal station can verify the opora-
tional statc of the annexoed rcepeater stations and in the case of o defeot
localize the defective station and cquipment, switching in or out certain

equipment by means of remotc control;

(c) Servico telephone chanuels permit maintaining connexions between the
attendants of the individual stations. The sesctional service iclephone
channel provides connexions within the section between the terminal or main
stations limiting the section and the intermediste repeater stations, while
the distance service telephone channels (express speech channels) create the
connexion between terminal and main staticns along the entirc length of the
line (maximum throo tclephone channels);

(d) Accessory transmission of 48 telephono channel signals is feasible

from a terminal or main station to a repaater station or to the next main
station (in the case of a 1800-channel fundamental telephone band);



- 14 -

(e) A diversity switc_}_l__i_r;g device is available which permits, within
radio sections having adverse conditions of propagation, the automatic

Selection of the channcl of best quality among the radic channels forwarding
identical traffic.

The transmission >f channcl reservation, remote manipulation and service
telephone signals, as well as that of the accessory 48 telephone channel
_ since their relaying takes place in a radio ch nel
signals does >t require a separate r-dio channel/of thc accessory ban %elow

the multi-channel fundamental telephone band,

The circuits of the GTT equipment are accommodated in standard frames
2064 mm high, 225 mm decp and 600 or 300 mm wide. The broad-band trans-
ceiver frame and the current distribution frame arc 300 mm wide, the width
of all other frames is 600 mm. Most of the circuits arec built in sub-rack
assembly units of a height conforming to one, two or thrce modules and con-~
stituting self-contained, mechanically complete units. The scating and the
internal wiring of the transceiver framc, the channel reservation frame, the
service frames of terminal, main and repeater stations, as well as the current
distribution frane, arc fixed, but type varietics of certain assembly units
may be different and other Asscmbly units may be dispensed with in accordance
with the requirements of the station. The scating of the frames containing
the modulators, the demodulators, as well as the diversity switch, is not

fixed and is adaptablc to the requirements of the station.

The filter set and transceiver switch unit are accommodatcd in the space
above the transceiver frames, above the upper plaone of the frames. The total
height of assembly amounts to max. 2800 mm. The range of the equipment is

completed by horn-paraboloid aerials and rotating par-boloid aerials.

The circuits are cntirely of silicon semiconductor type, except the
final stage of the radio-frequency transmitter, which uscs a travelling-wave
amplifier. 1 great number of intcgrated circuits are used, especially in
the service and channel reservation equipment. The travelling-wave tube in
the magnetic assembly unit can be replaced at the station and does not need

forced cooling.

GTT equipment is fed with dc at 24, 48 or 60 V, with positive ground.
accordingly, inverters arc available in three varicties, to be selected to
match the supply voltage of the station. Some independently serviceable
sub-rack assembly units (e.g., portable modulator or demodulator, diversity
switch) are suitable also for operetion at 220 V ac. The equipment can be
operated continuously in closed premises. The service temperature range
is 0-500C, Within those limits, epecifications are guaranteed in any
pariial range of 40°C width.
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Informative data for the establishment of o plant

The final capacity of a factory producing microwave cquipmont, teking
into account technological and cconomic aspects, should bc such as to be able
to build up a line 2400 - 2500 km l'ng, assuming a ne year's proaduction
cycle During the seriod ~f rcenlizaticn f the investment it is cxpedient
to develop full ireductive capacity within > - 71 years, depcnding on the

country's cc.moric and techn:lsgical capabilitics, as follows:

~muael production
“cars after stect o (km)

200
1000 .
300
1800 -
2500
2500
2500

—

4 O b W

Assuming that the factory is designed for an annual production of
250 sets of transmittcr-receiver cquipment, which would cnable building up
a 2+1-type section 2400 km 1l.ng, the nssential characteristic data, the re-
quirements >f rcalization of thc factory 1o tc cstablished would be, as a
matter of information:

Floor snace required for producing mechanical c:mponcnts,

mechanical and clectrical assembly and final asscmbly: approximately

6000 m2.

Elcciric nower: 600 k!
Gas supnly: 5 m3
Industrial water: 8000 m3/a.

Inherent productive
standard hour capacity: 500,000 h

The composition and quantity of the teochnologiocal equipment of the
factory to bz established should be planned in coneideration of the internal
oapability and the range of production of the country. The factory conceding
the technology is in a position to aseist the country intending to build high-
capacity radio-relay oquipment through tho following services:
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Technological data for planning the factory

Design of the equipment and its manufacturec

Delegation of expert consultants for starting up thc production
Training of indigenous specialists in Hungary

Co~operation in production according to demand

Supply of technological cquipment and componcnts of the cquipment
to be huilt, as manufactured in Hungary

By agreement, it is feasible to havc the entire factory project
elaborated at a Hungarian projcct institute. Tor the purpose of the main-
tenance and repair of the lines supplied by the factory, the Hungarian
counterpart will make up a plan regarding thc rcequirements of technological
means of a repair centre and supply the documentation required for repair “
work. In accordance with the demands of tne end-user, a plan for a training -~
centre for the attendant staff will be madc up and the required equipment
supplied.
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Iv. MAIUR C™RING TLCHNOLOCT WOR LLECTRO .COUSTIC “J'D PUBLIC ..DDRESS SYSTEMS

sstapligiment of radis and TV stadi s, maintinance,
conpletion and devolopment »f their equipacnt

Yhcn a developing country ostabliste.s o rodic and TV contre, it will be
expedient to 1lso establis'. installing, jeratiwes, maintsining and developing
departments n:ar the conirc. Theae 4rpartments could form an on-plant
support unit which, orer cnd ahov the purating, naintentnce and scrvice,
could have a rartial manutfncturing and develeping funetion, eguipped with
application techaclegy and componcat purig from Hungary and with a staff
trained in Hungarv. Henee, 1t welld be w01 1ant servicing onterprise.
A developing country should emiark upon indurtricl menufacturing and produc—
tion activities only if transport and other circuamstrnecs toward neighbouring
countrics 2rc sucl. that the country in questiorn cnan undertake this servicing
function for scveral countrics. In such a case this on-piant servicing
enterprise can bc transformed, with Hungarian assistancz, into a business

contractor cnterprisc,
Scrvice activity for radic and TV studios

The following data cliaractcerizes a smaller worksiion that is engaged in

gervicing ard partly in assembly.

The markct possibilities of this workshep depend practically on to what
extent the usc of the building blocks (plug-in units) menufactured in Hungary

is required for cquipping smzller studios, theatrcs, cultural ceatres etc.

In case of studiy cquipment, the normal smortization time is betwcen
5 and 10 years Naturally, that does n>t mean that the nccessary operating
supervising, testing and maintaining requircm:nts can be dispensod with. .\t
the same time, it is also obvious that in the c.urse of this servicing activity,
the operaling staff acquires a technical knowlcdge that can form the basis for

establishing a smaller wirkshop.

Requirements arc automatically matchud to the cnvironmental requirements
of the radio and TV centre.

The characteristic tcchnological distribution of manufacturing would be
Toad high~lovel clectronic 2nd technical testing and 20% component parts pro-
duotion, Constitution of the staff: twe electrical engincers three electrical
technicians and five precision machinists. In the course of the occasionally
putting studic systems into operation, the scale of oopcration attains full
growth. The establishing of a smaller manufacturing basis becomes possible
aftor this.
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Necessary manufacturing conditions:
2

Area: approximately 80 m

Machines:

Bench drill 2
Desk-top air press

Floor-stand grinder

o SN S Y

Machinist's lathe

Instruments:
Vacuum-tube voltmeter (VTVM) 2
Oscilloascope 2
Generator 2
Multimeter 2
Distortion meter 2
Portable tester 2
Mains stabilizer (1 kW) 1

Sound systems for closed and open areas

! Public address (P\) systcms

Because of the grecat distances involved, and from the point of view of
§ oreation of local industry, it is cxpedient if the Ministry of Works in a
given developing country establishes at first a planning, exccuting, instal-
ling, operating, servicing and development enterprise, which can be gradually
extended to manufacture the electroacoustic modules required in the grecatest
volume. Hungary is prepared to assist in helping such organizations, which
should also include the manufacturc of high-quality lsudspeakers and sound
i radiators.

Vs i, e o

Creation of a production basis

Starting out from the operating activities, a significantly wider range

of work in elcctronice or clectroacoustics can be imagined.

Taking into gdnsideration the local market possibilities, both

amplifier and loudspeaker manufacturing may be possible.Obvious markets are '
state institutions, sport institutions, public educational i stitutions and
home entertainment centres. Taking into consideration the widespread use !

of this product it is obvious that the demands of the neighbouring developing
oountries can also be covered.
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In the cas. of amplifiers, small-scalc praduction would be 500 to
1,000 picces. m dium-scala, 8,000 t> 10,000. Tor 1loudspeaker production
the corrcsponding rang.s arc 1,000 to 2,000 and 15,000 to 20,000.

The environmental requircment is 2n area frec of dust pollutinn.
Consid ring tha! tho fectory docs not cnuse any external pollution, it can

be establish:d in :n inhabited arca

The manufnacturing of component parts is ncarly 407 of the full capacity.
These are:

Pressing and stamning
Joinery

Upholstery (leat .e. coverings)
The assembly work is nearly 60 '-, broken down as follows: —

Preasscmbly 30%
High-quality 1-udspeaker asscmbly 105

Final assembly 10™ - 204

The composition of staff is as follows:

Humber
¥lectronic engincer 3-4 -
Technicians 5-6
i Semi-gkilled worker 28
v Jeiner 15
) Semi-gkillcd asscmblers 100

The work shoild be started with ascembly >f amplifiers as the first

stap. The sceond sten moy be assemb'y of the loudspeakers and the third,
manufacture of the magnet systoms.

Conditions of the manufosturing are:

Space requirement: 10,000-12,000 m%. The production
area is approximately 5,000 m“ in the following distri-

N‘!@‘yﬁfmm;%@g” O R e e

bution:
Area (n%)
¢ Pressing and stamping 500
Joinery 450
* ) Upholstery (leather
coverings) 350
Loudspoakers 300
Sound radiators 400




Maplifiers (preassembly) 1500
Final assembly 1000
Testing 500

Machine requirements:

Cam press 5
Circular saw 1
Band saw 1
Trying-up planc 1
Belt grinder 1
Drill press 6
Stand grinder 1
Bench air press 1
Loudspecaker production line 5

Finishing workshop If electroplating and painting are not
subcontracted, special plans will be furnished for this workshop.

Instruments (loudspeaker testing) (one cach):

Rotating table [
Measuring microphone

Cathode follower

Measuring amplifier

Level recorder

Power amplifier

Noise generator

1/3-octave filter
Audio-frequenocy (af) generator
Studio-quality tape recorder

Instruments (amplifier testing):
Quantity

Audio-frequency generator
Oscilloscope
VTVM
Multimeter
Distortion meter
Broakdown tester
Mains stabiliser
Stabilised power supply
Dummy load

L A T S S TS T SR R Y
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The typicael production capacity is 500-600 amplifiers per month, and
1000-1200 sound radiators per month The loudspeaker workshop has a
capacity of 500 piecces per month. In storing therc are n» special re-
quirements; 1500-2000 m2 storage area is necded for storing of materials,

semi-manufactured goods and finished goods.

Training facilities
Planning, menufacturing, installation and maintena ce dspartment

48 was mentioned above, the establishment of a planning, manufacturing,
installation and maintenance dopartment would be oxpedient, with the
intention that this could provide a full industrial funoction later. The

requirements arc:

The environmental requirements are thc same as thosc of the -~
institutions operating the equipment, hcace no special
requirements exist. Technological distribution of manu-

facturing:

804 high-level testing !
207 component-parts manufacturing

Composition of the staff:

Number
Electronic engineer
Draughtsman
Electro-technician

N W W W

Precision-machinist

Required munufacturing conditions:

Space: 100 m2

Normal public utilities

Nachines: Quantity
Drill press

Bench air press
Stand grinder
Machinist's lathe

- h - N




Instruments (onc each):
JTVM
Gencrator (af)

Oscilloscope

Pulse generator

Distortion meter

Mains stabilizer

Stabilized power sup; ly unit
Multimeter

Logical tcst set

For evaluating market req irements, the bascs arc the technical equip-
ment needs of local educational institutions and of similar developing
countries. For determining the mognitude of mass production, we took into
consideration the group~training device for hearing-handicapped as a typical
example,

Small~-ecale is 25-50 pieces, medium-scale, 150-200, The following data

refer to medium-scale. .Amortization is about 5-8 yecars. Component parts

production is 30" of the total and consist of pressing, precision machiling

and joining  l\ssembly is 70%-R0 ' and includes preassembly, final assembly
and testing.

Staff:

Eleotrical engineer 6-8
Technicin.: 10
Draughtsman 5
Designer 8
Semi-skilled worker 20
Turner 5T
Joiner 1
Electrician 6

Precision machinist 8
It is expedient to establish in two steps:

First step:t assembly of ready-made, purchased parts
8eocond step: production of mechanical and joinery parts and elaments.
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Conditions of manufacturing:

Total space 4500--5000 m” |
of tais 2000 m° arc needed for manufacturing,
o
200-300 m™ for the develeping and designing cepartments
irea (m2)
Presmsing 400
Turning 450
Joinirg 450
Preassembly 400
Final assembly workshop ‘ 300
2000
Normal public utilities .
AL PUOALC NRLAATACE

Machines:

Cam press

Circular saw
Band saw
Trying-up plane
Belt grinder
Drill press
Centre lathe
Automatic lathe
Universal mill
Ro1l grinder
Drill press
Stand grinder

et " A L B T N N N - A (I G G O S (]

sutomatic press
Instruments:

Generator (af)
VIV
Oscillosoope
Pulse generator
Distortion meter
Mains stabilizer
Multimoter
Portable tester




Instruments:

Logical test smet

Remote control slide projector
Tape recorder

Noise generator
Wow-and-flutter meter
Breakdown tester

Components to be obtained from outside suppliers:

Circuit elenents
Integrated ciccuits
Printed circuit boords

Tape recordors

In group-training equipment for hecaring-handieapped, the volume of pro-
duction is 15-17 sets per mouth. Required storage area is 1000 m2 wish a
volume of 30000 m3, for storing of raw materials, semi-manufaetured goods and

finished goods. The equipment includes several patented parts. In case of

necessity, licences or know-how can be furnished.
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V. HWNUFCTURTHG CECHNOLOGY ¥OR TELeVISION

The VIDEC ON Radi. and TV Factory, employing n.oarly 25,000 workers, is
ona of the greatest telec.mmunication cngincering factories in Hungary. This
big enterprisc was cngaged in finding 2 possibility of an intcrnational
c6-operatiun in the past, and sccs a possibility in transmitting tcchnologies,
which (a) Fit inty her pr file; (b) On the basis of the prescnt proposal, fit

into the system »f tcchnology of the receiving country.

When elaborating this technology-o>ffor VIDiCTON keors the f£.11 >wing main
points in view. It propoiscs o technology which does n>t represent the ovut-
standing achicvements of the tclecommunicati ons engincering industry, but at
the same time in its quality romaing permancintly very closc to these latest
aohievements 'in thu coming 10-1" years. The technology guarantees the
rcceiving country ~n automated production on a recsonable level, on the other
hand it assurcs o suitable rate of employment. Depending on the technical
level of the receciviug countries, it cnables to reach a flexible economic
serial volumc. The described system of tcochnology will make possible - in
the claboration - a maximum annual outout of 100,000 black-and-whitc, or
25,000 colo.med T gcts.

Tais preliminary offer presupposcs the existence of factory premises
(buildings) roquireé for the priductisn. Since we had no accurate information
about these d-tn of the develuping countrics, when claborating ou. preliminary
ofter we neglccted thesc factors. VIDEOTON hce the intcrests of the receiving
countries in mind: in variation 1 it givus full and detailed documentatién ;
containing c.nstruction drawings, tooling charts and production schedulesy
documentation f r manufacturing instruments, tools, equipment and single-
purpose machines and instruments; and accurntc type-designations of machinery
and equipment {in scvéral versions, wherever nccessary). It also contains
information on all materials required and zppliecd for the production, and,
as a sonsequence of it, the recciving country will be in a position to preparc
the production, purchase the neccasary tools and instruments, and provide the
fundamental conditions of production. Of coursc, VIDEOTON provides oxpertise

and technological aids at cach stagc >f the process.

In variation B, in addition to the completc documentation of variation

A, upon request of the receiving country, VIDEOTON will fabricate the single-

purpose machines, instruments and.tools, as wcll as the assembly lines, and

provide >ther manufacturing equipment, that can be obtained from Hungary.
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Finally, VIDEOTON presents a third proposal, variation C. With the
delivery of the complete documentation mentioned in variation A, and on
the basis thercof, VIEDOTON, acting as a general contractor, provides all
installations and devices required for the production, inoluding shipment
to the spot and start-up of production. With a view to a timely and
eoconomic start-up of production, the specialists of VIDEOTON will draw up
a production etart-up plan on the basis of consultations with the specialists
of the receiving country, with which the ontire process can be kept in ocontrol.
In this way, a continuous rise in production will be made possible, at the

rate required by the reoeiving country.

The probable circumstances and costs of each of the three versions will

now be desoribed.

Variation At Production plant with an annual capacity of 100,000 black-and-

white TV receivers

VIDEOTON, as a tenderer, takes into account the use of the internationally
recognized thick-neck (17"-24") cinescopes with 110° or 114° deflection and
a modular chassis design. We deem it practical to divide the production plant
into three sectors, as shown in the block diagram bolow:

B ——— et A————

Testing | Toolroom
labora-
tory !
, — . ) i
Store- | component manu- I | Store» . -y Prdparation and
room facture b4 room .. subassembly
Al A2
Storerocm
for finighed
procducts
Store- Final assembly
room of receivers
A3

4l - Component manufacturing shop

This sector includes the production cof turned, oold-shaped metal parts,
Printed-circuit boards, plastic parts and springs. The
production of the above-menticned componmnt manufaoturing shop consists of
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; three indepentent oycles located on one building oomplex. The receiving
oountry will perform here the production of components of the fcllowing
* units: ‘

Fasteners

Pl gtic cabinet, including front and back covers
High-voltage transformer and deflection coil
Loudspeaker

Coils

Tuner

Assembly fra:m

The ocost of dooumentation will be j6,000. Other requirements are as follows:

i Labour requirements

Personnel Number
: . ———
. Ssmi-akilled 130
Skilled . 20
*.Tsohnological 6
3 Total 156
Floor area
. Arss (m?)
Produotion 480
Storage 20C
Total 680

The storage rooms huve sufficient araa for a two-weeks supply of stook

Invutmcnj:_ costs

Aotivity Cost (thousand doil&n)
Turning and cold-shaping 175
Plastio part production 42
§ Produotion of printed-
; cirocuit (PC) boarde’ 22
Total 617

& T ;.—;m—‘«; =
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Production equipment

Activity Cost (thousand dollars)
Turning and cold-shaping 88.0
Plastic part production 101.5
Production of PC boards 8.3
Total 197.8

Closely related with the components manufacturing shop is a testing
laboratory and a toolroom employing 72 workers on a floor area of 450 m2,
requiring an investment cost of 339,000, The mezsuring instruments will
cost ;6,000 and the documentation “2,930.

A2 - Subassembly plant

The plant which includes a preparation section, will assemble the follow-

ing subassemblies:

High-voltage transformer
Defleotion and other coils
Loudspeaker

Tuner

Assembly frame

The overall block diagram of the plant is shown in the block diagramg

Store- l Transformer | Tuner I . Quality control
--—Im_ —— s o
Preparation Defleotion Tuner II | . Storeroom
section yoke
Q Wind
{ inding Loudspeaker | Assembly |-< Laboratory :

C.'.uslity‘ frame
Control

In this plant there are six assmebly lines, each consisting of standard

S e o

elements. Depending on the reoeiving oountry, the assembly lines can be
operated in three different ways,

E i T SR . AR b 3 13 . e o
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The assembly frames, adjustable at different angles on the line, allow
conveneint and quick assembly. The work-places feature carefully selected

colour dynamics.

Labour and cost requirements for A2

' Assembly or Costs _ ( thousands of dollars )
other Labour Investment INquipment Documentation
operation requirement
(persons)
High-voltages
transformers 34 41.5 23 1.3%
Deflection yokes 30 36.0 7.0 0.9
Loudspeakers 22 29.5 6.3 1.5
Miscellaneous coils 29 292,0 10.2 8.0 -
Tuners 118 203.0 18.0 10.0
Assembly frames 71 17.5 2.5 8.0
Preparation section
sectour 92 5.8 4.3 1.5
Muality control
before final
assembly 21 8.6 3.0 0.5
—_— — |
Total a7 633.9 53.6 31.8 |

The total requirement of floor area of subassembly manufacturing plant
1,566 me.

3= Final assembly |

After an adequate quality oontrol, the components and assemblies are
transferred to the feeding storeroom of the final assembl:, shop together
with the commercially available parts passed by the quality control department.
This storeroom can keop stocks sufficient for one week's production. The
supplies are transforrrd from the storeroom to the assembly lines in acoord-
ance with the rate of produotion. The duration of the assembly cyole can be

. varied (upon request of the receiving country) from 2 to 59 min. 59 s.

Here, the electricity tested PC boards are assembled and inoarporated imto l
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the oabinets. The complete assembly, electrical start-up, alignment and the
quality control-tests (life test), as well ae packing of the receivers are
performed on these lines.

Labour and floor-area requirements

(Persons) (m2)
Assembly of PC boards 18 400
Soldering 3 20
Inspection and assembling
of assemblies 16 70
Tinal assembly, alignment,
troubleshooting 52 220
Life tost 5 100
Final inspection 10 50
Packing 8 50
Transfer 10
Total 182 910

Investment costs: 310,000
Tools requirement: 12,000

Documentation costs. 8,000

Variation B: Colour television receiver plant with an annual maximum oapacity

of 25,000 sets

The production and assembly of components and assemblies identical with
those of the black-and-white receivers have already been included in the
capacity of the plant shops Al and A2. The substantial change is in the
nwnber of working places, in equipment and inetruments of the final assembly
plant. The modified number of personnel, floor area requirements and costs

are shown hereunder:
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d floor-area requiremonts

(Persons) (m2)
Assembly of PC boards 183 200
' Soldering 3 40
Inspection and assembly of assemblics 100 300
' Final assemtly, alignment,
troubleshooting 80 220
Inspection 15 - 60
Life test (85 stations) 4 120 i
Packing 6 150
Transfer 6 -
Total 377 1,090 1
, —
In estment costs: "720,000
“ Tool costs . 20,000
2 Documentation coets “ 15,000 '

Variation C_ VIDWOTON as general contractor

Cl - Short description a_p_g technical data of modular television receivers
recommended for manufaoture by VIDTOTON

The moduler design divides the talevision receiver into distinct sections,
each of which is capablae of performing the definite subfunction. The parts of
each circuit section - transitors, integrated circuits, etc. - are mounted on
separate PC boards (modules). Then the modules are aligned using a special-
purpose ingtrument. TFinally, the receiver can be assembled by soldering or
plugging the modules togethar.

The basic modules are as follows:
Tuner
Video amplifior
Audio~channed module
Vertical-deflection module
Syno-separator and line-oecilletor module
High-voltage transformer module
Chassis board (regardsi as an interconneoting module)

«a
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2 - cifiocat black-and-white television receivers

The specifications of the blagk-and-white TV scots are

CCIR system for VHF I-11T and UHF IV-V TV-bands

Variable capacit .co tuncr with preselection (push-buttons for
6 stations or tou h-controls for 4 or 8 stations)

Tasy maintenance and repair

Built-in antenne (on request)
Sensitivity ¢+ better than 10 pmV

Audio output: min. 1.5 ¥4

Climatic adoptation- temperature max. 450 C and relative humidity
max. 80%

€3 - Specifications of colour television receivers

In addition to the perfect fulfilment of the specifications listed above
for black-and-white rcceivers, the colour sets have high-level automation,

the CCIR-standard or the SECAM system and cinescopes thnt measure 20"-26" on
the diagonal.

P S S
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VI, MANUFACTURING TECHNOLOGCY I'OR HYBRID
CIRCUTTS AND LIQUID~CRYSTAL DISPLAYS

Hybrid circuits

In the past ten or fifteen years the hybrid integrated circuits have

come into general use in two basic technological variantions

Thin-film technique based on vicuum depos  ion

Thick-film technique based essentinlly on silk screening

More recently the thick-film technology has been widely accepted for electronic
application because of its relitive flexibility and simplicity, low investment

costs and ease of manufacture. Using this technology, complex circuits or

devices can be manufactured by screcn printing and firing adhcrent patterns of —
conductive, resistive and insulating circuit elements onto ceramic substrates.
The subject-matter of this description doals with the thick-film circuits,

including some probloms relating to their manufacture and application.

The thick-~film hybrid integrated tochnique forms an integral part. of the
integration of electronic components and of miniaturization, and thus hybrid
circuits complement semiconductor monolothic integrated circuits. -
Application of circuits is advantageous, if

(2) A small series is needed and development of monolithic circuit is not
viable,

(b) The circuit contains 2loments that are not realizable by monolithic tech-
niques,

(c) More severe requirements are raised regarding the tolerances of the
passive omponents, the limits c¢“ voltages and dis ipations .

() A protopype of a custom-designed circuit is urgent ;
(e) The required reliability (e.g. in savere climatos) is high.

The available market of hybrid circuits can be seen from the statistics
of application: among all integrated circuits, the hybrids represent 157 in
market value. The concept of the hybrid integrated circuit covers all kinds
of integrated circuits from passive ones to large—scale hybrid integrated
systems. More hybrid circuits may be used where the proportion of telephony,
transmission technique, precision angineering, microwave technique, military
olectronics is greater tr n the average. Bocause of their high reliability,
hybrid integrated circuits lend themselves particularly well to application

in professional equipment and, in consumer electronics, their use has been
increasing.
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The lower limit of cconomicially viablz production is 109 - 106 pieccs

per year, according to the complexity of the circuits.

The manufacturing technology nceds 1 satisfictorily clean environment.,
Urban environment is genernlly suititble if the a1ir is not too polluted with
dust and aggressive chomicale ard its carbon monoxide wnd carbon dioxide
lavels are constant. Specinl cnvironmental demnds in the building itself
a.re restricted to smill arcas of abeut 50 m2, where the ir pollution must be

cla%s 100,000, the temperature must bg,
/22 snd’ the' relotive humidit y 50-60

A plant manuficturing some 102 pieces of circuits with medium complexity
needs 450 m ares. The r2scs8s1 y working forces arc 3 persons with university
education, 3 m:-dle-grade speciilists, 2 operators ind 30 unskilled workors.

These numbars relate only to production ind further research.

Two variations exist in the manuficturing technology of hybrid thick-film

intograted circuits () The specification of the notwork er “ircuit to be

" integrated is available in form of ~ switching diagram and the design operation
ﬁ ' is limited to the hybrid transformation, (b) The integrated circuit is given . h

by its input/output parameters (bl-ack box).

In the latter case, depending on the complexity of the circuits to be dosigned,
: more engineors and middle-grade specialists are nceded. Tor 1 new plant, the

first variation is recommended.

Establishment of manufacture takes place us follows:
Setting up thz differcnt services of the building
Installation of the muchines

e e

Ad justment of the technolog ~1l procasses
Pilot series made by the deliverer of the technology
Teaching the technology

Production control and product control, especially that
of the pilot serioes

¥

f The power needed by the manufacturing process:

% Mains power 50KkW

% Running water 0.6 m3/h, 6 atm

i Distilled water 0.1 m3/h

% Compressad air 6 atm '
f Vacuum 0.6 kp/cm?

i
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Equipment and instruments:

Continuously operating silk-scrooning machines
Conveyor drying furnacos

Convayor firing furnices

Semi-automatic trimming equipment

Chip-bonding equipmant

Enc: psulating squipment

Ohmmetars, brond-band voltmeters

Jacilloscopes atc.

Materiale for nct-iovks of medium compleoxity .

Thick-film compositions for resistorse, conductors and isolators
Cernmic substrates

Soldering m.taorial

Hybrid elements

‘Sealing materinls

The manufacturing capacity with the above-mentioned size of staff

is 104 piecos per month. The end-product does not require any special
storage.

A rough flow chart is shown below:

Silk-scrceening machine
i
Drying furnace [——>—
1
Arnealing furnace |

x
{Semi-automatic trimming equipment

Wounting |—€—

capsulatin
[*n peulating|
Measuring =
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Liquid-cryst:l displaye

Mass-produced liquil-crystal diepluys (LCDs) werse introduced about four
yoars ago. Two basic types irc in production  ona utilizing the principle

of dynamic scattering, the other, the twisted nematic mode of operation.

LCD man facturing technology ie mide up of some 4° operations (the
suboperations of i given processing stop ..ro considered as a single operation).

The main processing proc:duras e e follows

Substrate cle-ning and mechunicil pretreatment
Laysr deposition and prttern shaping
Orientation

Mounting, filling, scaling

Production control and product control

According to market forecasts, displays will represent 0.6% - 0.9% of
the total valuec of the clactronic component market by 1980.
Some 107 - 207 of that, dopending on the internai structure of the industry,
can be expected to be LCDs. The main fields of application are as follows:

Watches and clocks
Portable measuring instruments
Equipment requiring large displays

Displuys with low power consumption

The lower limit of economically vinble production of small displays is
about 1.5 x lO5 pieces per year leacge types can be m nufactured efficiently

in smaller series.

The LCD manufacturing plant must be established in a clean environment.
Some of the operations are to be achieved in clean rooms of class 10000 or
100000 in laminar boxes or glove benches. Tha other services, e.g. hot water,
cold water, compressed air, rough vacuum, ultraclean nitrogen etc., are the

same as thosc in a common photolithographic laboratory or workshop.

A plant manufacturing in one shift some 1.5 x 100 pieces of small LCDs
per year nseds 1350 m® area. Tho necossary working forces are 50 porsons,
among them 5 with university education and 5 middle-grade speoialists.
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In ostablishing 2 manuf .cturing plant, one hus to bugin with the
training of the speciilists nd continuas with the installation of the

workshops.

Tho manuficturing tcchnology cannot be sep.rated into parts howoever,
substraitc glass with deposited loyer can %o obtained from an cxternal firm
(c.g., Hungary).

The plant ne2ds 70-100 ki electricil power. The processing time is 5-10 days.
Some importont probleme rolated to the cetwiishroent of tho manufacturing

plant are s follows

(2) for the tochnic 1 1ovel wnd character of mwufacturing 2 tochnical
gtaff familirr with doposition ard other microe].ctronic technijuas is
required:

(b) Services h~vae 1o be assur:d on -n ~dequ-ia level

(c) Sals of the products takes plo~c 2ither on the general oelectronic
markets or on internal mirkets a8 componantc to ha spplied. Cuitable driving
electronics nd contwcte th:t prop:rly fit the displiys must thon be provided
either by marnufacturing or by purchase

(a) Considering th~t LCD design ~nd tochnology are still young, managers
will have to keep up~to-dite in a rapidly; changing field.

A laboratory-scale production of LUDs using the principle of dynamic
’scattaring is going on in the Hungarian Tndustrial Research Institute for
Electronics (HIKI). o far, oxperience with technology and relinbility
has beon good. Work on LCDs using the twistod nematic mode of oporation is

planned to bogin in 1977.
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VII. ESTABLISHMENT OF V.ACUUM~TECHNICAL TACTORIES

Lamp factorics and other light-source industries hava bean e¢stablished
in a number of developing countrics during the past 15 ycars, financed by
state entorpriscs or rcalized by private capital investment, depending on
the economic and industrial policy of the country concerned. The capacities
of such factorins vary rccordingly. The complete (more or less) vertical
production of light-sources (to be wn2lysed later) is justificd in case
either the local consumption hns reached sufficicently high figuros wp the
market of neighbouring countrios cwn be counted on by means of customs
prefercnces and market-division. Markot demand, consumption figures,

production capacity and verticality arc interconnected fictors.

Market rosearch can be based on offici~l or somi-official import
statistics giving relativel; relinble picturc of the consumption of the
previous 3-5 yec rs. This is to be completed with the power generation
planned within the frame of the industrinlization programme. The above
information combined with the electricity in kWh or percentage consun:d
for lighting purposcs form » fairly good basis to estimate the increasing
market demand for light-sources (electric lamps) in linc with the increase

of power generation.

This method nay, howecver, be misleading if power generation and con-
sumption is evaluated dieregarding the electrification programme. The basic
product of light-source industry is the so-called normal incandescent lamps
(abbreviated as GLS), and the consumption rate thereof is in direct relation
with the rec.lization of the slectrification progrimmae supplying eloectricity

to more and more areas of the country concerned.,

Tho production of flourescent lamps (called TL) being the most wide-
spread light source used in public arcas (strocts, parks, squares, ctc.) is
advisable in the first phase along with the GLS production. The investment
programme should be basced on the caprcity of manufacturing machines of a
technical level that does not require unreasonably high qualification from
the operators. This is an important point of vicw not be be neglected when
establishing a new industry. Starting from the usual production rate of
1800-2000 GLS/h and 650-800 TL/h, as well as considoring a reasonable net
output of quality product the machine-1linos are capable of producing
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(6-7) x 100 ous and (1.2 - 1.4) x lO6 TL in onc shift annually. This has been
the practical renson why the authoritics in .ndi: have 1ssued industrial
licences of - standardized capacity of € x 106 GLS plus 1.5 x 106 TL, during

the past deecnce.

At this point it thould bo mintioncd thnt tho zbove inalyscd assembly
lines must rogularly bc supplicd with all components from outside sourcas.

Thase components arc 15 follow::

Glass shells for GL3, 2nd glass tubos for TL, load-glass
tubes (.xh-ust-tuboe and flarc-tube), filament, lead=in wire,
GLS or T., caps and othor productive mat:rinls such os

flourescent-powder, cathode-paste and capping cement. ’

Taking into consider~tion that th: glass components arc the bulkicst
items and involve high transport costs and morcover are subject to high
breakage risk, glacs production should be realized in the first phnse, when
the vertical cxtension of the lamp factory is decided. Vac .um-technical
glass producing cquipment consisting of a gloss-melting furnice, bulb-blowing
and tube-drwwing machine lines have also been dovaeloped to meet the above

capacities.

As a conclusion we can say that thc minimum cconomical factory unit includes

the following cquipaent -

2 GLS machine lines, 1800-2000 GLS/h
1 TL machine line, 650-800 TL/n
1 furnacaz, 16 m? molting surface

1 tulb-blowing machine line

1 tubo-drawing machine line

The furrice can food the two muchine linos in parallel to produce
(16 - 18) x 10€ qgus gliss sholls and ‘3 - 4) x 100 tubos. The cconomical
production of such factories can only be cnsurcd in casc the GLS and TL lines
operate in two shifte, while the glass works must run around the clock for
teohnological reasons. In such conditions the annual production of such a
complex factory ie (12 - 14) x 106 GLS and (3.4 - 2.8) x 106 I,

It has bean pointed out that 2 lamp 1ésombly plant, which purchasos all
production mitorinls and components from outside sources, usuilly outside

the country, cannot be economical. Turthormore, it can generally be statod

o kw
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that the world market prices of light sources (GLS and TL alike) have a
decreasing trend espacially if inflation is also considered. This tondency
applics to most mnss-produced gnods. It is ~lso expericncad thnt light
gource prnduction st~rts in the developing countrics at an carly stage of
industrinliz~tion, thus tiking ~ sharc of the world market, which his
recently been more or less the cexclusive territory of . few transnational
concerns i the ficld of vacuum-tc ‘hnict:l products. 1t the sme time, these
small new factories cin hordly compete with the giants outside their own locnl
market. On the othoer hand, during the same period the world mnarket prices

of vacuum-technicnl components have incrensed directly with raw-material
prices. Over ~nd a“ove this phenomenon the world-wide production of com-
ponents has not kept pace with the cnapacity incre~se of finished products,
thus enlarging the gip ffecting the profit:bility of 1 lamp facg§;§ agégﬁbly
charactar. To summirize: while there is 1 'scllers' narket" in finished
products, therc is » "buyers' mewrket'" in components. Conscquently the
production of ~sscmbly character cnn only be m~rde economical if backed by
protective rocgul~tions onforced by government ~uthoritics to safcguard the

intorest of the national industry.

Taking into account, howover, that light-sources are not considered
as a primry commodity, such protection is usually not napplied for the lamp
industry in the majority of the developing countrics. The lack of cefficicent
protection paved the way for the transnation:l companics to koeep these
markets under control by cstablishing small capnacity assembly workshops of
their own affiliates. Those faictorics moot the .local demand, sccmingly
serving thc interest of the national industry of the host country, with

the additional advantage of creati.g facilities for . nployment.

The abovae logical argument lcads to the matter-of-fact conclusion that
gsuch small-scalce asscmbly-type factorics being uncconomicnl by thamselves
serve - in one way or other — the intercst of the mother company. Tirst
of all, the 2ffiliated factorics are supplied with compononts for the
continuocus production by the mothoer company where prices are, naturally,
not subjoct to bargaining. At the same time the products manufacturcd by
cheap labour arce markceted through the mother company's sales-channcls with
a better profit margin. .;lthough this mcthod serves ths national interest
of the host-country with the foreign-exchange inc-me gnined from the
export of the excese production, the primary aim of the mother company

is to be compensatad for the losses coming from taxation and profit-
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transfor limit.tion spplicd by the locil government to protect the real

national interest of these couniries,

Duc to the comploxity of tha problen meny  noints of viow should be considorad
whon it iz decidod to sot up v light-zource etery. 1n o country licking
industrial expericnce in genernl, or xparisnc: in vecuum~toeshnical industry in
particular, it ig highly .dvis-tl: to find -u~h 2 pirtner who cwn not only
supply the nmachinory needed it 4lsc nas 1ong nmf-cturing wnd itechnological
experioncy of its own. Ar . matter of f.ot the traiving of local personnel,

_ the technical zssistanc: during the er:c*ion, commissioning and the initial

u (running-unr) period by means of dilugating highly qualificd oxperts of long
exporience should b: ensured within the frunework of 1h: contraict to be
concluded. The ncceenity of 1 sound and All-round assistarce his been recog-
nized, and such irvestments are more and mor. frequently contracted on a turn-
key basis, occasienzlly including the m~rkoting organization as woll.

In mosi cas:s th2 domand for capitzl participation a2lso serves guarantea

purposcs. Tha capita) required for the ostablishment of o light-source factory

E

is not considerible, *thareforc the forcign partnor's participation with capital
is usuxlly intonded mors to got it directly intoreeted in tie officiosnt and

profitable production then for finwnci~l ro-sons.

The nced for such assurancos is juztificd by the fact that the products
of reputed brande have long buon intreducoed into the market  conscquently, the
new factory hus to calcul .tc upon the possible countoraction of the transnational
companios that oroeviously cecntrolied the market. This risk motivates the
domand that the right to use intornationsily known brond n'mes ho grantad by the
foreign partnor. 1In such A CcaBe, the owner of the brand name amtomatically
becomes intercstoed in the qunlity of the product nnd usunlly insists on having

a certain control thercon.

In accordance with the internitionally accepted practice, royalty should
be paid for the urnce of 1 brand name at the rate of 27 to 3" on the ox-works
price of the products mwkoeted. On thig bneis the owner may be cntitled to
inspect the books cf the frctory.

’ Inspite of the opposing intoerost indicatcd aibova, ecxperience proves
¥ th2t tho tranenctional companies are preparcd to observe the national interost
of tho devoleping countrics and accapt thoir conditiorns. These compuanies

seom inclined to participate in ostablishing lamp factories with minority




-

g NI g N TR SR T W e TR

SO R i L R T R MR RO

O R e e g

B e —

2

4

=42 -

shares, which is 2 sign of change in thecir traditional business policy,

avidently duc to the changing world cconomic conditions.

Nevertheless, it can be stated that the basic interest of the developing
countrics requires closc co-operation where the foroign partner can provide
2ll facilities (training, tcchnical assistance, know-how), including continuous
supply of production materinl and components, whil: their guarantce on the
quality of the product igs not subjert to purchising the components from onc
particular supplier. .t the same time, the forcign partner should undertake
the obligation that production mrtoerial and components will be provided at a
competitive price level or thnt a specified price-index is applicable.
Gu~rantec on quality, however, is connccted to the use of mnterial and com-
ponents according to tha specification of the supplicr, regardless of the

supply sourcas.

In addi 12 to all this, 1t is in the roal national interest of the
devcloping countrics that the participation of foreign capital needed only for
guarantee purposcs be limited in time. For this rcason, the contracts usually
stipulate that the shares arc redeemnbl: within 5 to 10 yoairs. In some
countrios this condition is prescribad by law. Besides the right of partial
or total repatrintion of capital, the foreign investor is authorized to

invest the capital or profit in other local ventures, as an altornmative.

From the practical aspect, it is to be pointed out that the 2bove mentioned
minimum cconomical factory unit should be considered when calculating the area
required. In such a case the under-roof aren is (10 - 12) x 103 m? out of a
total requirement of (30 - 35) x 103 ml. It iz, furthermorec, advisable to
think of futurc expansion, cither by increasing the capacity or widening the
verticality of production. A land arca of 70 x 103 n® can definitely ensure
space for a complex vacuum-technic 1 plant, with the total arca of the
factory buildings of (20 - 22) x 103 mé.

"hen selecting the plant site, the demand for services supply such as
water, electric power and fuel, oil and gas (natural or city) should be con-
sidored. Road and railroad connexions should also ba constructed for trans-
portation of production material, components and other raw-matcrials into, as
well as finished products out of, the factory. Special attention is to be
paid to such transport facility in caso of a glass factory that noods sand,

dolomite and other additives in large quantitics. It can generally be added
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that ekilled industrial labour is usually nwvailable in tliak-ig citics only

and daily lransportution thorcof should bo provided e well.

Total manrower nezxded 9 man sach . compl.te projoct is in the range of
o’ 1 p N {24¢)
A00-5N0.

dequirement of sorvico-supplios is '8 Pollows

. Ilectric power 700 - s0C KW

Hator 30 n3/u

Fucl oil 200 ixg/h

Liqu f .cd potroloum gos (LPG) 65 NmB/h

g* Oxyg on 50 Mmd/h

Ths vortical oxtunsion of . light-source f .ctoary can bu realized in steps,
whera the production of various met-l caps (nlu:ninium or br 3.88) for GLS and TL
alike should bo the first step following th: glass component production. This

v sequoncs ig dictated by the sconomy, kooping in mind that gliss componants and
cape rorreecnt 707 to 757 of the total valuc of production material and compon-
ents, tc suy nothing of the trrnsport cost thercof, if purch-.scd from outsido

sourcaes, sinc: thoy ire the most voluminous and heaviest items.

Storage nror can be estimated from the transit period between matorial
inflow nd finished prodv-~t l:livery on tho basis of production figures. The
above-indicatod {10 - 12) x 103 m? reofed over area of a light-source factory
is calculnted with 3-6 months storage of miteri-~lc and components (uxcepting

the glass components) and 1-2 months for rinished goods and glass parts.

The spacific quustions connccted with the ba o roducts of light-~source

industry arc being studi d with sne al :mrd to the fact that the 1cal

production of normal incandescent and floursscent lamps is of primary impor-

tance for the developing countrics.

2

g Tho production of special light sourcas (mercury vipour lamps, automobile
; headlighte, halog:n lamps, sodium-vapour lamps ctc.) requires a higher standard
{ f tochnological knowledge wnd oxporience. During the first 2-3 yoars of

man-f-cturc in the basic factory, qualified engincors ~nd technicians can be

% ! trained in sufficisnt munber. ' oo RS

% 1 The markot rosearch to be carricd on 2t the samd time will zive proper
g

% guidance for the decisior as to which type of light sourco is wanted in a

3

-

quantity that ustifios furthor investmunt. Depending ther- B the production
of the seleoted types of special lamps can be taken up in the sequence of
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economical consideration. Likewise, the vertical extension can also include

the local manufacture of components like lead-in wire, filament, tungsten and

molybdenum wire, floures e.t powder and cathode naste.,

Some further wvacuum-technical products are: TV picturc tubes glaas
tumblers, vacuum flasks, ampoules and vials. The production of these items
gshould, however, be based on the following considerations. A TV picture-tube

assembly line has a capacity of (200 - 250) x 103 pieces annually.

Since, however, ™V picture-tubes can only be produced with profit if the
factory itself manufactures the glass shells thereof, the market should be in
line with the minimum capacity of glass-shell manufacturing equipment of
approximately 500 x 105 picture tubes a year. The production of glass tumblers
and vacuum flasks being of secondary importance it is normally realized as the
extension of any sheet or hollow-glase industiry in existence. The manufacture
of amvoules and vials presgupposes a local phammaceutical industry with a high
enough consun. ption,

e
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VIII. REPAIR PLANT FOR TRANSMISSION

TNGINEERING INSTRUMENTS AND DQUIPMENT

Tasks and objectives

The task of the nlant is the sy3itematic,skillful repzir of transmission

engineering equipment an’ electronic, tclenhonic and electrical instruments.

Therefore, the plant has all kinds of un-to-date equipment, means and

documentations available that are required for the repair work.

Purthermore, it is its task to rroduce revmair narts that are not available

on the recular market.

The objective of the plant is to perform smell and medium-size repairs
and peneral overhaul of the equipment in question, utilizing the up-to-date
plant equinment and hish-ievel professional skills. A plant of this kind is
able to crecte the basis of a subsequent establishment nossibly producing
equipment fully processed in the factory proper. To this end the plant may
start an independent produciion of instrument elements as early as in the

initial period.
Location

Concerning location of the plant there must be taken into account:

(a) The extension of the rnach of industrial effectiveness of the
establishment

(b) The number and types of equipment operating within this region.

i

f
Organization

In consideration of the asnects of economical efficiency it is purposeful
to provide for a plant employing a staff of at least 25. In this case, the
cost of investment will be refunded most rapicl; (inclusive of repair shop,
.ntoclzk‘l of appliances, production workshon, stock of components, premises for ‘
administretion and social services).
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In the case of a large number of equipment to be serviced, or if they
constitute groups situated at greater distances from one another, several

service centres may be established, or even a national nctwork.

The plant must be sufficiently provided with the necessary documentation

for the repair work, i.e.:

Wiring diagrams of the instruments'and devices
Mounting diagrams of the same

Instructions for testing, adjustment and repair

For the purpose of producing instrument elements it is expedient to build
up a design department, which should consist of a project and a production

engineering sroup.

The location of the buildings and the rooms, respectively, takes place
according to the technological nlan with a view to secure intraplant transport

and communications in a most economical way.

Capacity

The capacity may be determined in consideration of a joint assessment of
small and medium-size repairs and general overhauls, as well as of the intended
independent production of instrument elements. For both repair work and pro-—-

duction, the required capacities may be established on the basis of this tech-

nological sequence:

Transporting the devices and ecuipment to the plant
Defect diagnosis (determining the category or repair)
Repair (disassembling, checking components, repair, testing, classification)

Production of new(mechanical parts: repair and renewal ofmechanical

varts, mechanical assembly (individual, small and medium-size batch
production) '

Elect;ﬁcal assembly (coil winding, necessary measurements and control
tests

Transport between workshaps, materials hand: ing, storage, packaging
and completion

The category of repair work that should be undertaken depends on the sise
of staff. General overhaul can be performed with satisfactory economic efficienoy
in the case of a service establishment having a staff exceeding 50.
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Small repair

Maximum repair work time amounts to 25 h. It includes calibration and
maintenance tests of the wnstrument cr equipment brought in, and incidental

simnle repair work.
Medium-size repair

Maximum rep~ir work time amounts to 100 i, I'ollowing defect diagnosis, it
includes disassemblin~ the levice iato parti~l units, repair work, assembly and

subsequent calibratica and cont 1ol tests.

General overhaul

Meximum repair work time exceeding 100 h, It inclndes complete disassembling
of the devices and equipment, renuzir work, control of the functional operation of

partial units, assembly, control, calibration.

The doily performance of - repair mechanic toking into consideration an

eight-hour working day, ~mownts to six or seven small repairs.

According to practical exmerience it is expedient to establish the staff

sige of the repair plant to enable the remair of €5 - 10) x 103 devices a year.

For » profitable production of new parts a minimum of 25 x 103 man-h should
be i .ant on it.

Accordins to the points stated above, the minimum staff size is 12 repair
mechanics, 13 production workers.

The staff sige may be increase? in accordance with local conditions and on

the basis of the assegsments, up to a maximum of 200.

It may be compiemented by a motorized group of four or five repair mechanics,
who perform repair work at the clients premises as well, or who transport the
equipment or partial units thereof to the plant.

Design

The plant may be on one or two floors.



Workshop units

Electrical repair and testing shop

Mechanical repair and assembly shop
Control and calibration laboratory (
Metal-cutting and sheet-workir - shop

Weldinsz shop

Surface finishing (metal plating, painting) shop

Workshop for producing FC boards

Other units

Production management unit
Department of technology

Planning and design unit

Specifications

Production floor area of the plant: 500-1600 m?2
Complementary space: 200-300 m2
Staff: 25-200.
Kinds of energy required: Electric power
Water

Air
The quantities of which depend on the actual size of the plant.

The productivity of the plant is dependent on the qualification and pro-
fessional skill of the staff emnloyed.

As far as the education and training of laboir is concerned there is the
poesibility of making them acquainted with the work on the spot, but practical
training can be organized in Hungary as well.

Supplies and services

We undertake complete planning and establishment of plants, servicing i
centres, including supplies and services. Acoording to the requirements -
determined in mutual understanding with the partner abroad, we plan the teohnology !
of the plant to be established, provide for the most up-to-date equipment and
warrent a high technical level.

t Services include, besides the necessary designs and location plans, the

L education and training of ekilled labour. wg
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