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INTRODUCTION

This paper was preparcd by the Hungarian telecommunication industry to
serve as background information for the Consultative Meeting to be held in
Budapest, 7-11 March 1977.

By outlining the development of this industrial branch over the past
100 years, the paper transmits thc contcxt for the various spccific technologies
and plants that are described in detail in the other two meeting papers. It may
also provide certain guidance fer assessing the present structure and technolo-

gical level of the Hungarian tclecommunication industry.

The paper describes the long history of this industry and shows how its
development procceded on the basis of technological advancement and of require-
ments and capabilities of th¢ industrial scctor as .. wholc. 48 the developing
countries continuc to industrializc they face a similar, increasing dcmand for
telecommunication cquipment and increasing challenges for local manufacturing and
technoiogical development. The long-term and intcgrated character of telecommu-
nication industry development as highlighted by the Hungarian cxample should
receive due attention by the developing countrics. The importance of planning
end the nced for decisions regarding the building of cepacitics in stages and for

increasingly sophisticated technologies as tclecommunication networks grow cannot

be over emphasized.




The importance of communication has grown to a great extent during the past "
decades and in recent years both internationally and domestically and continues
to grow. The control of the economy, organization of mod-rn public administra-
tion and other similar activities require supericr telecommunication services.
flodern telecommunications play the role of a "nervous system" in every country's
life. An information network of unsatisfactory volume and quality would re-

strain all branches of the economy.

The increasing requirements placed on telecommunications are considerable
in terms of both quality and quantity. Besides conventional services such as
telephony, telegraphy, transmission of music and pictures etc. many novel
services have evolved, e.g. colour picture broadcast, data transmission, digi-
tal information, :elecontrol etc. The magnitudc of information flow doubles on
an average every 10 years. These arec the factors responsible for the rapid
development of the telecommunication industry in the past and will ensure a

further dynamic growth in the future.

The Hungarian telecommunication industry has a tradition of 100 years.
The industry has become a notable branch of the Hungariar. economy. Most goods
produced are being utilized in foreign markets. The organization and system of
management of this industry were determined by domestic traditions. The variety
of products manufactured includes all the important items of communication

equipment.

Modesn, electric telecommunication techniques were initiated by the inven~
tion of the telegraph by Samuel Morse in 1837. The first telegraphic connexion
was opened up in 1844 between Washington and Baltimore, a distance of approxi-
mately 12 km. Recognizing the possibilities inherent in electric telecommunica-
tions, Hungary was one of the first to use this new technique in its early

stages, and the first telegraphic equipment was put into operation only three

years later, in 1847, between Pozsony and Vienna.
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One of the great tragedies of Hungary's history was the Bungarian war of
independence of 1848-1849. Following its defecat, the country was paralysed by
heavy political and economic oppression, in a period of great importance to the
industrial revolution. The development of mechanized communications was used
to serve the political md economic interests of the ruling foreign oppressors.

Hungarian industry was precvented from unfolding; even equipment installed in

the country was not built in Hungary. After the political compromise in 1867,

the manufacture of telecommunication apparatus and telccommunications proper
developed more rapidly, as the following data show: in 18c7 ~ 20 years after
the establishment of the first telegraph office in Hungary - only 181 stations
were operating; in 1887, after another 20 years, as many as 31 Hughes and 1,159
Morse machines werein service, and immediate connexions had been established
With neighbouring countries via the Budapest-Belgrade and Budapest-Bucharest

lines,

I. THT FIRST 25 YEARS

As a result of the political and economic rights obtained in 1867, the
Hungarian economy flourished, bringing with it an increasing demand for the
manufacture of telecommunication equipment in view of the increased use of
such equipment. Recognizing the expanding demand, the Hungarian Government en—
couraged the domestic manufacture of telegraph apparatus and equipment. Spe-
cialists from abroad were entitled to establish productive plants under the
condition that they assumed the obligation of training Hungarian technicians

at their premises.

Hungarians consider their telecommunication industry to date from 1874,
when the first RBungarian entrepreneur obtained a licence to produce electrical
telecommunication apparatus and equipment, the engineer Béla Sgger. The firm
he founded is famous in the history of the Hungarian telecommunication indus-

try not only as the first productive plant established and owned by a Hungarian,
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the production line of which is represented by its Successor, the Beloiannis
Tel ecommunication gineering Factory (BHG), the largest works manufacturing
professional equipment, but 21lso a8 the birthplace of another enterprisc that
latér acquired world fame under the trade name Tungsram, Two years later, in
1876, the Hungarian-owned factory producing electric tel ccommunication equip-
ment and apparatus, which is well known today 2t home and abroad as the Tele

phone Factory (Terta) was founded.

The young Hungarian enterprises had not only to cope with initial diffi-
culties, but also to face competition from foreign companies supplying foreign~

made products even when exclusively domestic mikes were spceified.

The Hungarian enterprises managed to survive the competition owing to
their business policy; licence relations; and the technical developments, in-
Ventions and patents of Hungarian speeialists. The leading firms manufactured
their products in well-cquipped, mechanized plants and exported to several coun-
tries in addition to mecoting Jomestic requirements, Towards the cnd of the

nineteenth century capital concentration could begin.

The development of domestic telecommunication network and the tel ecommuni-
cation industry was furthered in 1869, when the Hungarian Postal Management
took over the telephone network service and, with a view to promoting domestic
manufacture, conducted a competition for telephone sets and subsequently for
telephone exchanges of Hungarian design and makc. At the turn of the century,
2,683 Morse and 152 Hughes ielegraph apparatus were operating, their number
having more than doubled since 1887, and about 30,000 stations were connected

in the telephone network.

The achievemente 'f the first 25 years of the domestic telecommnication

industry are outlined below.

Hungarian specialists made independent technical improvements on usual
telegraph apparatus, e.g. instead of the initial types working with embossed
print the method of so-called "blueprint" was introduced. Later the Holl8s type

of writing device, discarding the local batteries, was adopted,
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During the decade following the invention of the telephone, the first
domestic design of postal standard teluph ne sets was completed, containing only
the microphone on a liccnce basis. This sct was awarded first prize at the

Industrinl Exhibition in 1886 and was cxported to the neighbouring countries.

Domestic telephone exchanges were built. The first installed exchanges
used imported equipment, which subsequently was produced by the domestic indus~
try. Initially, partial units and componecnts of the squipment of forecign de-
sign were nssembled at Hungarinn works: subsequently, the¢ manufacture of the
elements commenced and later complete oxchanges were built on the basis of

licences procured from the foreign mnufacturers.

Hungarians take pride in the work of Tivadar “uskis, inventor of the
teleplone exchange, Tdison's collaborator. The first telehone exchange was
operated in Boston in 1877. Tivadar Puskds's younger brother, Fercnc Puskés,
demonstrated the telephone exchange in Budapest; subsequently, based on the
licence granted, the first domestic telephone cxchange was opened up in 1881

with 50 subscribers.

Another epoch-making invention of Tivadar "uskis was the telephonograph
system, which may be looked upon 28 the predecessor or radio broadcasting.
The system was prescnted in 1881 at the Paris Flectric World Txhibition. The
Hungarian Government granted a licence to establish a telediffusion telephone
network in 1893, which had been in operation during secveral decades with re-

peated modernizations.

An outstanding invention was the Poll4k-Virig type of fast telegraph,
displayed publicly in 1899 for the first time and awarded a prize at the
Paris World Exhibition. This device recorded signals by means of cursive
writing at a rate of approximately 600 words/minutc. This high velocity, how-
ever, was ahead of its age; 2t that time such a speed in telegraphy was not yot

required, and thus its utilization was not economically justified.

et il e tlity. - et - et . -




In appreciation of Hungarian progress in domcstic telecommunication the

International Teclecommunication Union (iTU) organized its second Conference on

Telegraphy in Hungary in 1896,

IT. THE SHCOND 25 YEARS

With the tura of the century, busincss begnn 1o boom also in Hungary, and
big capital flowed into industrisl and commercinl enterprises. Road and rail-
road construction started on = large scale; new commercial and industrial
establishments were founded in rapid succession. During this period, manu-
facturing industry came into being in Hungary. TProm the point of view of the
further development of the telecommunication industry, it is significant that
the related branches of industry started to produce materials required by the
telecommunication industry for its own production on the one hand, and for
meeting the conditions of and supplementing end-user requirements, on the other.
Items produced included wires, steel wire, current supply systems, accumulators
and tools. Suitnble organizations for machine repair and of the building trade

were established.

As industrialization progressed ~n increasing migration from the country
to the industrial centres and towns took place, nnd the demand for means of
communication, mostly the telephone, increasc', Early in this period, the
Hungarian Postal Management invited an international tender regarding a OB
system telephone exchange for 10,000 lines that could be extended up to 20,000
lines. The tender was awnrded to - Hungarian enterprisc, and building this
tel ephone exchange was the beginning of the large-scale manufacture of tele-

communication equipment in Hungary.

An outstanding technical achievement of the second 25 years of the tele-
communication industry wns the perfection of electric bulbs at the United

Incandescent Lamp and Electrical io. Ltd. (Tungsram). In 1903, Séndor Just and
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Ferenc Hanamann obtained patent protection for their tungsten-filament bulbs,
having brought about a considerablc incrense »f cefficicncy 1s comparcd with
carbon-filament bulbs. With the introduction ~f the mass~production of tungsten-
filament bulbs the company became known through the world and in Hungary it
formed the bas. of the telecommunicati~n industry. The technical development

of the works is characterized by the fact that while in 1894, daily production
amounted to 4,070 carbon-filament tulbs, they produccd alrcady 3,000 tungsten-

filament bulbs 2 day and exported to 1G countries.

Besides thc mamufacturc of electric bulbs, Turgsram developed clectron tubes

applicable in practice and started mass production in 1917 as the third largest manu-

facturer in the world. Since then it has become the largest and most important

manufacturer of active components within the domcstic telecommunication industry.

During this pcriod, the quantity of telecommunication equipment doubled
every 10 years, which represents 2t the samc time the capacities of the tele-
commnication industry. In 1917, there were 100,000 operating telephone sta-
tions. To obtain a better exploitatinn »f the lines, the duplex system was
introduced in toll traffic. Between 1900 and 1917, the length of installed
trunk lines increased from pproximately 70,000 km to 600,000 km. Likewise,
the number of staff employed in the division of telephone and telegraph equip~

ment of Tungsram increased - from 600 in 1910 to 1,600 in 1917.

The technicrl achievements of the domestic industry also shoiuld be noted.
They were obtained 2s a rule in close co—-operation with the specialists of the

Hungarian Post, especially with those of the Experimental Station of the Post.

After 1898, when wircless telesraphy came into existence, experiments
were initiated with this technique 28 early as 1903, A high~capacity station
was built up which securcd a trouble-free bridging of the distance Fiume-

Ancona in 1906,

In this period, Mihdly Dénes demonstrated his first dound-film tape trans-

mitting music in 1917, the first stage of the sound film. In 1919, he



dcmonstrated publicly his tolevision apparatus named "Telehor", relaying pic~
tures from n distance of seviral kilomebres., In 1928, he renounced the patents

for the invention, and so the realization took place in Germany.

The invention of clcctron tubes in 1915 was the most important milcstone
of this period in the technical develo ment. On the one hand it laid the bases
for a new branch of tclecommunication vngincerding, rndio broadeasting, and by
creating the high-frequency technique, on the >ther, sceurcd novel possibili-

ties for a further development of longs~distnce communication.

Radio broadeasting was 2n event of dircet intercst to the broadost public,
and its diffusion gave ~ powerful impetus to a further development of the tele—
communication industry. Broadcast transmission wns realized first in America
in 1920. In Hungary the first experimental broadcast transmission was started
three years later by means of an imported 250-W capacity transmitter. TFaraiicl
with this, the production of cquipment required for padic (gineering began,
and n further improvement was mnde in recciving clectron tubes, resulting in

their production on a l~rge scale.

An important cvent of this period from the point of view of the develup-
ment of domestic tclecommunication industry was the establishment of the first
research labor-~tory 2t Tungsram. New rccesses, inventi ns and patents ela-
borated here made possible the development of the internttional vacuum—
engincering incustry. Owing to the domestic application of such new processes
and inventions, thc ecnterprise was ablc to scourc a leading position and has

constantly held n placc among the five leading works of the world.

Tungsram established a Department of Plant Operation for a continuous
scientific organization and corntrol of the cconomic side of the enterprise,
as well as an independent machine building of their own 2iming at an improve-

ment of productivity and at automation.

The first results of this latter 2ctivity were the facilities permitting

the production of 15 million electric bulbs and 250,000 elcctron tubes in 1925,
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After the First World War, and espscially with the beginning of radio
broadcasting, the telecommunication industry began to progress rapidly the
world over. This is when our tel ecommunication indusiry is assigned a consider-

Y able part within machine industry due to its considerable exports. However,
Bungary, exhausted by the war, was not in a position to rut up alone the capi-
tal required for the development of production, and thus began the penetration
of capital from abroad, which meant a succussive implanting of big foreign con-

cerns in domestic enterprises of the telecommunication industry.

I1T. THE THIRD 25 YBARS

The third 25 years was a period of truly revolutionary development: the
radio valve had appeared on the scene. With the spread of radio broadcasting,
information, culture and entertainment went on #he air direct into the homes
of those who possessed a suitable set for reception. The telgcommunication
industry hit upon its largest base for skles outlet, the consumer sphere, so-

curing a never-expected growth.

During this period two great events interfered with the fast development
of the Hungarian industry: f(a) the world economic crisis in the 1930s, and
(b) the Second World “War. Neverthel ess, production doubled every 10-12 years.
Furnishing 45-50" of the exports of the machine industry, the telecommunication

industry became onc of the mest important in the country.

Buring the first third of this period, each of the largest enterprises
specialized in an individual line ald; thus concentrated its intellectual and
financial resources on a limited range of products. In this way the volume of

. production was large enough: to make serial manufacture competitive,

In proportion its napabililies, Hungary contribu+ed creatively to
the general technical development of telecommunication through new processes

and patents. At the outset of this period, the series production of the rotary-
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system automatic telephone exchange wns begun. Radio valves as amplifiers per-
mitted cables to be used instead of overhead lines for telephone conncxions,

foremost with n view t2 roducing 1tmospherics. At the end of the 1920s, domes- '
tic industry was producing and installing cables, and then producing and moun-

ting the necessary equipment.

In the field of long-distance transmission, the development of the electron
tube opened the way for 2 multiplc explonitation of the ‘win wires serving for
transmission. The Hungarian industry soon recognized the importance of the pro-
duction of this equipment and included it in its manufacturing programme towards
the end of the 1930s.

The Orion Works, foaunded in 1913, started the series production of radio-
reveiver sets in the early 1930s 2nd ~bout 10 years later accounted for 257 of
world radio exports. Several Hungarian enterprises in this period were manu-
facturing radio sets. Competitiveness was enhanced to a considerable extent
by the domestic development and manufacture of the electron-tube. Modern,

high-quality valves were produced in large quantities.

The marked development of radio engincering made it imperative to pro-
duce components (resistnnces, capacitors) on a large scale. For this purpose

A Bpecialized entcrprisc, Remix Works, wns established at that time.

A 120-kW, medium-wave sender built by domestic industry and several relay
stations werc put into service in 1933, The studio of this sender was likewise
of Hungarian design and make. The acoustical fundamentals of this work were
laid by GySrgy Békésy's experimants, who in the course of these tests produced
a model of the human ear. For his accomplishments in this field, he was awarded
the Nobel prize in 1961. His work influenced the development of the domestic "

electro-acoustical industry.

The basis of the technical development of the telecommnication industry
consisted in this period in the development of elcctron tubes, which made pos-

sible new and further achievements in high-frequency techniques. Tungsram
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Research Laboratory obtained sutstanding results in solving problems in connexion
with electron tubes, some of which were:
' Tlaboration of GK~-type tungsten materinl
Practical 2pvlication of coiled ooils
“reation of the Krypton lamp
Anti~-microphonic tubes
Recognition of space coupling
Elaboration »f the low-nvise, high-frequency pentode
Tlaboration of full . 1~s3 tubes

™ akoration of elcatro-luminesccent lisht sources

Respoansiveness o technical progress is reflected in the fact that Tungsram
and Orion jointly estnblishel - tclevision laboratory in 1934 and managed to
transmit stills and sutscquently motion pictures at short distances. These
experiments were interrupted, h wever, hy thc Second “World War. In 1946, for
the first timc¢ in the world, microwave-signals reflected from the moon could
becreceived by means of radar equipment built with the help >f the Tungsram

Research Laboratory.

In the years immedintely before the Second World War, the domestic tele-
commnication industry was up to date technically, producecd an economically
well-foundel wide range of products, met domestic roquiremcnts almost entirely
and exported a coansiderable volume. This branch »f industry was related in
many ways to western ™uropean companies nnd was strongly dependent on theg,

especially in technical respects.

Five yenrs after the War, the volume of production of the Hungarian tele-
1 communication industry already surpassed thc maximum level of production in
1938 and earlier. With the nati~nalization »f telccommunication engincering
enterprises effected in this period, 2 decisive change took place in the further

development of tliis branch of industry.
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IV, TH FOURTH 25 YTARS

In 1950, an important datc in the history »f Fungnrian industry, ~ social-
ist industry w~s initi~ted, within the fremewsrk -f which marchince industry was
assigned the leadins role. This wrientntion implied that the mmhchine industry
would become ® maim ~-moonent »f the rational economy, first cecause the machine
industry continu~lly ¢ ts the latest resalts of scientific and technical re-
search ~nd consequently its priducts als® arc vehicles °f scientific advance-
ment and thus contribute %> 4 permanont modernizotion of the technical-material

resources of the ceonomy,

The policy with resnect to “he machine industry was that it should:
(1) Satisty the permancutly incrensing roquircments of socicty and the
economy by prodicing n sufficient volume of the most un-to-dnte products;

(b) “ecurc suppliecs in large quentitics in accordence with the desand
of other counirics ot the socialist :nmng

(¢) Develsr nnd manufacture new praducts.

t“he tel ceommunication industry has bceome an important oranch of the
machine industry, accounting for a permancntly growing share of production.
While this branch accounted for 4.7 of the total production of the machine
industry in 1950, it ~ccounted fHr nearly 15" in 1975, at the same time being
the most export-oriented branch within the machine industry -nd industry as a
whole. Actually over 507 of tstal productinn is exported, During the last
25 years the volume of production has grown by a factor of 31 while the numbher
of staff employed in the branch has increa.ed by » frctor of nearly 6.5 which
clearly shows the considernblc improv.ument in nroductivity, the trend and mag-

nitude of technological and tcchnical changes.

More than 107 of the 130,000 highly qualified specinlists employed in the
branch ~re concerne! with research and development. Until the industry was
nationalized research was carried on in the telecomminication and vacuum-
engineering industry almost cxclusively in the Tungsram Desearch Laboratory.
This research, however, wns extended t» the entirc domain of vacuum techniques.
In the specinl field of telecommunication ensincering, original results were
achieved 1t the Orion Works and 2t some smaller Hungarian firms. At most of
the maijor enterprises scarcely any independent rescarch and devcelopment had

been carrieu out owing to their relationship with foreign firms; specialists

e e T D I A e - o -
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working in such c¢nterpriscs mrinly were concerned with the adaptation of foreign
manufacturing designs. “hesc rclations with foreign companics in the field of
technical development coeased with nationalization. It became imperative tu

organize independent rescarch and lovelopmont.

With n view t5 mcoting the requircments for specinlists, departments of
wire commnic tinn (ngincering, radio enginecring, microwave techniques and
vacuum techniques were establishel at the Budapest Technical University. Thesc
departments hav. contrituted t. solvin, ~ numbor »f industrial research and
development problems within short perionds, Of the two industrial research
institutes concernel with the telecommunication industry, the Telecommunication
Resenrch Institute started activities in 1950. The cstablishment of the research
base was justified, since certain special research subjects had to be explorec
and the basis »f resenrch and develnpment in microwaveé.techniques had to be

established.

The institute has preserved from the cutset its lealing position in the
domestic study of microw-ve techniques, nnd the very high level reached in th-
field of telecommunication systems made it the lending institute within the
organization in A number of fields. As a result »f continucus development, the

various types of micrownve cquipment meet:: world standards.

Besides undertaking rescarch on microwave systems, the institute achieved
considerable results in the field of transmission engincering equipment, UHF
techniques, instruments and components nceded for the equipment, and recently
computer tcchniques. It has developed up to now as the taxonomic research and
development hasc of the branch to one o>f the must significant intellectual

centres of the telecommunication and vicuum engineering industry.

The prosrective main ficld of the Institutce's activities remains microwave
connexions, dixital transmission and interconnexion techniques, and computer
techniques on the btasis nf levelopment priorities. The main spheres of activity
in the field »f applied research are:

Systems techniques

Network theory

Flaboration >f the principle of new circuits
Elaboration >f new technological processes

Elaboration of new rmethids of computerized planning, software
development

Elabnration »f new methods of measurement and testing



In product cevelopment the main sphercs ~re:

Development ©f microwave radis-relay quipuent (broad and small
nunter of ~hannels)

Development of lransmission enc-ineering: cquipment ;
Development of data~teledi;restin (quipment

slaboration Jf microwrve forrit . cquipment )

Uy bring; albout » reas oatle centralization of the hithert) unorganized
individual research wni lcvoelonment in wetive and passive e€lectronic ormponents,
and a systematic Tovilopment o leetronic tuiliinge cloments meetine: ever-
stricted roquircnents (ws Worl s thoir medorn proauction t\chnolagicsﬁ, the
Industrial hescarch insvitute >f ¢lecommuni »ntion ongincering: was established

in 1953.

Most Hf the new techn lorsies of Hun arinn clectronis components sroduction
have bcen elabor:tcl »t the Tns*titute since having: been adopted in mass produce
tion. Productiimn staff is ovon trainci at the Institute to utilize the new

processes,

Ahead >f mny world-renownel eoncerns, the Institute has been ¢sncerned
with thce sroblems of roliatility o1 .lectronie components, with toest methods
and with consultin, t utilize (cst rosults. [r this field the Institute has
gained international -wthority, while at home it has contributed considerably

to increasing the reliability >t the praducts °f the toloasmmunication industry.

Owing t~ the lack of relati ms abroad, the Institute crented using its own
resources, the necessary rescarch cquipment for the purposc of research and
development in the field of components =nd formel in:this woy a modern compo-
nent rescarch hasc. ihus, the claboration >f the various technologies of transi-
stor production, amung thesc especially the cermanium tochnology, can be .
regardec as significant results. “arallel with these was initiated the ol
boration of the productisn technology >f silicon semi-conducters and space
controlied transistors. Tolay the development and the productisn of somi-
conductor an! insulating-base integrated circuits is continuing 1t an accelera-

ted pace.

Based upon previous expcrience obtained in the field of semi-conductor

technology, the Institute elabsrated the technol gy Hf the SS1-MST complexity '
bipolar and #)S inteyrated circuits. The nbjective of the Institute is to

elaboratc highly oo mplex L3T circuiss required in computer emgincering and .
automation,

One way t> realizc high complexity is the hytrid technique enabling the pro-

duction of such circuits on specinl demand in small batches ceonnmically. The




- 17 -

development »f thick-layer nnd thin-film technolories has been practiced at the
Institute at a very high level, anl it is now in a position t> supply A wide
range of hytrid inte;rate? circuits throuch small-batch production to customers,
even according to the latter's Jesign. “he reslizatiosn of hybrid circuits is
feasible by means sf sinrlo-layer H>r multi=layer toowmolugics; active semi-
conductsr ¢lements tu be implanted int» hybril circuits are:  diodes,

transigtors an’ inigrrated clrcuits.
133

A parallel study Of scmi~c2onduct.r base ~nd hybrid tcechnigues permits the
most suitable intooratel circuct designs for performing the various electronic
functisns, ~nl mesting foth tochni =1 And econoric requirements t2 be created.
Based upon hybrid -~ircuit tochniques, it wes ossible to dovelop other micro-

electronic compinents such ~s fluil-cryst~llinc markers or thermal printcers.

Tor the coming periol the crucinl tasks cnsist in the research and develop—
ment of such ncw, molern components that are not yet manufnactured in Hungary
and the proiu-tim of which hns to bc 121l own in ~ccordance with the objectives
of Hungarinn industrial poliocy. Thesc are ~mor. others: new kinds of semi-
conductor equipment, especinlly silicon semi-conductors, ~s well as optn-
electronic equipment (luminous dindes, photi-iicles, visualizing equipment);
various integratcl circuits (semi=conduct> r-basc circuits and insulating-
base circuits); memory elcments 2nl storing units. In addition an imp>rtant
task is to develop further manufactured classical components to fit integrated

circuits 28 regarcis 3ize, seyvice life and reliability.

In 195C, thc structure of the »roducticn >f this branch of industry was
mainly determined by vacuum~engineering products (luminous somrces, electron
tubes), radi- scts and components there>f. Only about a fourth part >f the
production consiste! »f mrjor telecommunication cngineering equipment — telephone

exchanges, instruments, transmitters nnd receivers c¢tc.

Industrinl research institutes and new tclecommunicatinn-engineering
enterprises were establishc! during the first half of the 19508, the consoli-
dation of the develnpment appnaratus »f the works, the structurc of production

of the telecommnication industry had changed essentially by the end of 1950.

The changes were justified by the reasonable concept of industrial policy
according to which the proportion of telecommnicnation enginecring equipment of
the character of investment goods, being more labour exacting, requiring high
intellectual capacitics and teing comparntively less material exacting, should
be increased in consideration of the natural endywments of the country. On this

basis quite new lines were brought into existence such as:

e — e
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Radio transmitter-sender cquipment in 1991
Hierownve cloectron tules in "982

Micy swawve cquipnent in 19255

Scmiconuctor cquipment in 195/

TV sets; viled tubes, tope reccrders in 1956
Territe prolucts in 1958

Certain professionnl clectro-ncoustical cpuipment

Existing lines, including t_lephone exchanges, transmission engincering
equipment, electro-ncoustical products; radio sets, <¢lectron tubes, luminous

sources, bdassive components wer . expanded with further new types.

As a result of incrensed capacitices andl of improved productivity, the
production of tclecommunicatiosn inlustry in 160 reached 1 5.5-f21d value as
compared with whet it was in 19%), and its shar: within the machine industry
increascd t~ 7.A7. Txporis amounted to 38.8 of t-tal vroduction, 83.5° - going

to centrally planned economy courtries and 15.%. to markot—cconomy countries.

Becausc »f 2 significant rise in the living standards, productioon was
oriented t> the comsumer to mect the voluminous demmnd for TV sets, radio 3ets
and tape recorders. Large tclocommunicntion cquipment (telephone exchanges,
professional cleetro-ncousticnl products and transmission engincering cquip-

ment) accounts for an increasins shaire  f oexp.orts.

In 1960, changeover baren from first-genoration electron tube techniques

to the so-called secn’ eneratinn scmi—-oonductor techniques,

To meet ever-incrensing coxport lemands, mamufrcturing lines of enterprises
were redrganizel.  Subsequently a poworful decentraliz-otion o f industry all
over the country was initinted., In 1956 industriil entcerprises werc granted
the right to expirt certain products “irect. This authorization was extended

towards the end H»f the 1960s to telecommunication engincering cntorprises as well.

As a result Hf the structural changes, the production »f tclecommunication
industiry reache! in 1970 ~ 21.5-fold valuc as comparedl with 1950, Turing these
20 years industry as o whole zrew Ly 2 factor Hf 5.6, the machine :ndustry, by
a factor or 8.2. The outstanding importance attributed to telecommunication

industry is ubvious,

In absolute fifures the proluction of the telecommnication industry amoun-
ted to 12.4 thousand million forints ir 1970, or N .3 ot the procduction value

of the machine industry. About 627 thereof consisted »f professionnl equip-

ment, 197 .f consumer durables an? 11.0’ »f electronic components.




The export shorc increascd further until 1970 and reachcd 45.07.. Of
total exports 30 went *5 chunirics with centrally pl-nned coonomies and 20 .

to market-coonomy countries,

In the 1977s the s:cond generation of digercte semi-conuctor techniques
begin to Y. replaced by the thrid reneraticn techniques comprising integrated
& b ) ¢ L 5 &
circuits. Durin: this perind ~laptati-n takos dlrhee  f smnll computers and

peripheries tulon -ing t. the srecinl sphore Hf vonputer engineering.

The oOroduction of the Hungsnri~n telecommunication industry 100 years ago
was limited to telgmraph equinment, Today 1t menafactures thoe followang
specialiticss

Telenrhonce eXchanses, telephine sets

.ransmissinn enginecring: equipment, carricr-frequensy -nd
telegraph cquipment

Microwave equipment an? systom and the measuring instrumcnts
Fequired

Electri-acousticnl equizment and systems (s norization of spen—
2ir ah? cl.sed space, stulis technique¢, elucntional equipment)

Communicati-n radi- transmitter-receiver, radio and 7V broad-
ceasting and trnsmitter cquipment

Computer-engineerin s cquipment

Consumer durables (rndio scts, tape rccorders, colour and

tlack white ™V zsets)

Active an? ;ussive selecommunication ongineering components
(resistanccs, cnprcitors, switching and connexicn elemonts,
semiconductors, inteprated circuits, clectron tubes, video tutes)

Other produnts, thoush not strictly spenking telecomminic~tion
engincering products (mo stiv luminous gources, various toechno-
lorsical cquipment, roduction lines)

The equipment nr-uced mnkes it £ossibl. t) build u» complete complex informa-
tion networks., Develo ment work and manuis-~ture »f the products is performed

at 15 factorics and ? independont reserrch institutos.

Aceorling to objestives of industrial p ‘liey and in the scnse of selective
technical Jlevelopment, this sector remains a progressive branch of the machine
incdustry to be developed further -s a priority. The main tasks of research and
development are determined in nationnl programmes and co-ordinated with other
sectors. To realize prospective ronals international co-aperntion must be
strengthened. Thc levclopment >f this branch of industry will ~lsuv in future
be mainly dctermine! by khe ~spects of axport s,

Therefore, thc pacc of levelopment will be controllel first of all by export
dynamics, besiles some consumer durables and - elecommunication engineering: equip-
ment. In addition to conventional snles the intention is t> supply; complete in-
formation systems on a larger scale and! lay a greater stress on co~operation, im-

Plying long-term relations between partners,

l
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