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History Committee of TUNGSRAM Co. Ltd., feeling its responsibility in exploring,
conserving and fostering the Company’s past traditions, decided to publish the
Company'’s history.

The present Volume embraces events since early days until the end of World War ll.
Of course, no completeness can be aimed at as no comprehensive authentic social,
historical and industrial background can be represented; this would go well beyond
our scope.

A preliminary remark seems to be inevitable on the Company’s name. For sake of
simplicity, we call us TUNGSRAM, although it was in those times merely the
Company’s well-known main trade mark, registered in the year 1909 and assumed as
style but as late as the 1st January 1989.

Our intention is to enable all those to appreciate our achievements, who have
witnessed and shared the Company's efforts and successes and continue to
collaborate.

Our firm conviction is, that the present is better understood and the establishment of
the future is confirmed by the revelation of our past.

History Committee of TUNGSRAM Co. Ltd.
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TUNGSRAM

THE ROLE OF THE EGGER FAMILY IN ESTABLISHING
THE ELECTRICAL INDUSTRY IN HUNGARY

On 1 August, 1896 the United Incandescent Lamps and
Electrical Co. (Egyes(lt Izz6ldmpa és Villamossagi Rt.)
was established as a joint venture of the Hungarian
Commercial Bank of Pest (Pesti Magyar Kereskedelmi
Bank) and the Egger brothers. For decades the com-
pany was known home and abroad by and large by this
name with some irrelevant — and temporary — modi-
fications meaning nothing for readers. Therefore we
have chosen from the variation in question the use of
the present new and short name of the company, the
“TUNGSRAM", this initial letter coinage, otherwise
the trademark of the company since 1909. This is the
excuse of the transfer of this name into the past, and
also the title of this study: The History of TUNGSRAM.
In effect, the United Incandescent . . . or according to
the above the TUNGSRAM secured the financial back-
ing of the bankers for the industry in which members
of the Egger family had been actively involved for
several decades through various enterprises aimed at
founding and developing the electrical industry in
Hungary.

We know very little of the Eggers’ background. It
seems certain thatthey were of Hungarian stock. There
is evidence showing that Bernat Béla Egger, who was
the first in the family to get involved in the electrical
industry, had been born in Gyéngy0s, although other
sources suggest Obuda. In any case, he must have
been still very young when he founded the factory in
Vienna, known as "Telegraphen-Bauanstalt”, produc-
ing telegraph equipment as early as 1862. (1)

In 1872 Bernat Egger, encouraged both by the success
of his Viennese firm and the spreading use of tele-
graphs in Hungary, decided to set up a workshop in
Budapest specialized in repairing telegraph equip-
ment. The workshop that was located at 9 Dorottya

Street, 5th District, employed eight workers at first. (2)
The enterprise immediately proved prosperous, and
within a few years its work-force multiplied.

On 31 December, 1874 Bernat Egger, “Viennese indus-
trialist producing telegraph equipment”, was given
permission from the 5th District to set up his own
business, (3) and subsequently, on 4 September, 1876,
he had his branch of telegraph equipment workshop
listed in the trade registry of Budapest. (4) On 1
January, 1882 Telegraphen-Bauansalt of Vienna was
transformed into a public company under the new
name Austro-Hungarian Electrical Lighting and Power
Transmission Factory, with the engineer Janos Kreme-
netzky, Bernat Egger, Jakab Egger, Henrik Egger
Vienna-, and David Egger Budapest residents as
founding members. Within a year Janos Krementzky
left the firm and went on to found his own electrical
company. (5)

The Viennese public company gave continuous sup-
port to its Budapest branch that, beside carrying out
telegraph repair work, also made pneumatic bells,
telegraph equipment, electrical indicators, and had the
exclusive right to produce the Berliner-type micro-
phone. The first telephone manufactured in the Buda-
pest workshop came out in 1884. (6)

In 1883 the company signed on Jozsef Pintér as
technical director, who later proved to be a great asset
when first the Egger factories and then the
TUNGSRAM were on their way to become large
corporations.

In 1895 the company, that was known for short as
Egger B. és Tarsa (B. Egger & Co.), had great success in
the national trade exhibition of Budapest with its
pavilon showing electrical appliances.

Egger B. & Co. together with “"Ganz" (another factory
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in Budapest, producing electrical appliances) provided
the street lights all over the exhibition area, as well as
inside the buildings and along Stefania Street and
Nagykorond. The Eggers’ company delivered 18 arc
lamps, each with a luminous intensity of 800 candela,
and 100 electrical light bulbs, all produced in the
Viennese factory. (7) The jury awarded the Budapest
branch with a medal for "new invention, good quality
and progress”. (8)

Shortly the workshop in Dorottya Street proved to be
too small and stood in the way of progress. The
management of the company began to look for a new
location. In 1887 they purchased the industrial estate
of 7 Huszar Street, 7th District from Hungarian General
Credit Bank for 56,000 Forint. At the same time, the
authorities gave permission to the four Egger brothers
and David Egger’s son, Gyula to establish an electrical
company, provided that the running of the firm was
left to the technical director, Jozsef Pintér. (9)
Production in the new factory began on 1 October,
1887. The total cost of the equipment amounted to
40,000 Forints. The introduction of the technology to
produce incandescent lamps was an important
milestone in the history of the company. In the beginn-
ing both the Mechanical and the Lamp Manufacturing
Departments were located in the same building. In the
front section of the L-shaped one-storey block were the
offices, the drafting- and showrooms, the warehouse
and the Mechanical Department, while the Lamp
Manufacturing Department was in the back. The ma-
chinery was powered by an 18-20 h.p. horizontally
mounted steam-engine with a Mayer-type driving
wheel, The Lamp Manufacturing Department oc-
cupied a considerably larger area than the Mechanical
Department did. The first phase of the incandescent
lamp production was the glass-blowing.

The glass-blowers manufactured the bulbs from Thu-
ringian glass tubes. They were also the ones who
soldered on the carbon filaments. There were four
blowing benches for this purpose. From here the
lamps were taken to the pump chamber where 22
mercury pumps were working. The lamps were tested
in a separate room. The carbon filaments were also

produced by the factory. In order to extract its salt
content, the organic fibre was first soaked in water and
then heated in vacuum. After the evaporation of water
the residue, being rich in carbon, could conduct elec-
tricity.

The measurement room completed the Lamp Manu-
facturing Department. (10) The shape of the carbon
filament lamps resembled a pear; their luminous
efficiency did not reach 1/6th of that of today’s average
incandescent lamps or 1/1th of the Tm/W of the
discharge lamps.

In the production of incandescent lamps the Eggers’
company came before Switzerland, France and En-
gland. As far as Austria was concerned, Janos Kreme-
netzky's Viennese factory started producing incande-
scent lamps using carbon filament in 1884.

In 1888 there were 80-100 incandescent lamps manu-
factured daily in the Huszar Street. In spite of the low
productivity and the primitive production methods,
the factory soon operated with a satisfactory profit
margin, thanks to the high prices that the incandescent
lamps fetched in those days, as the company faced no
competition in the Austro-Hungarian Monarchy. (12)
Egger B. & Co., mechanical and electrical factory was
run by the technical director Jozsef Pinter. Anather
director, Gyula Egger was in charge of marketing. In
addition, the company employed six clerks in tech-
nical, commercial and administrative functions. The
total work-force was 41 workers, including six German
glass-blowers., To secure the continuous supply of
skilled workers, the company also employed five
apprentices.

Again, the facilities in the Huszar Street factory soon
proved restrictive. For this reason, on 7 January, 1889
the company bought the neighbouring houses at 12-16
Munkas Street.

Concurrently, the owners of the company decided to
widen the foundations of the incandescent lamp prod-
uction by purchasing the patents of the Berlin factory
Allgemeine Elektrizitatsgesellschaft. (General Electric
Co. Berlin)

From similar considerations, on 1 February, 1889 the
company converted its Lamp Manufacturing Depart



v

TUNGSRAM

ment into a separate company called Electrical Incan-
descent Lamps Co. Ltd. (with an initial equity of
400.000 Forint). For the time being, the separation of
the Lamp Manufacturing Department was only formal.
The shareholders of the new company came from the
insiders of the First-Austro-Hungarian Electric Lighting
and Power Transmitting Factory. Béla Egger, Gyula
Egger, Antal Deutsch and Hans Roeder were on the
board of directors.

The Eggers wanted to continue with the incandescent
lamp production on a different location, and for this
purpose they purchased a separate property to the
north of the former confines of Budapest, in the vicinity
of the outer Vaci Road of the present district IV. of the
capital. However, they had to abandon their plans to
build up the factory there, because water was not
available in the necessary quantity on the property.
The Incandescent Lamp factory, after reaching an
agreement with the Capital Waterworks in the matter
of water supply, stayed in the Huszar Street, which
went through important alterations and extension.
(13) The Incandescent Lamp factory was housed in a
one-, and a two-storey building. Jozsef Pinter and
Gyula Egger continued to manage the factories. The
factory employed one engineer in the position of
production supervisor, one accountant, one ware-
house manager, one trainee, one supervisor woman
for the two unskilled female labourers and one Ger-
man glass-blower foreman.

The total work-force came to 50 labourers: 12 peaople
operating the mercury pumps, 8 glass-blowers and 30
unskilled workers. Skilled workers were well-paid in
general. The glass-blowers and the foreman earned
the same as the production supervisor: 1,200 Farints
per annum, while an unskilled labourer took home 240
Forints a year. The working hours were between 7 and
12 a.m. and 1:30 and 6:30 p.m. (14)

The company was soon given government subsidy to
help the industry settle in Hungary.

On 12 March, 1889 the Ministry of Agriculture, Industry
and Commerce — while reserving its right for individual
assessment, awarded The Electric Incandescent Lamp
Factory Ltd. with provisional government privileges.

After much experimentation and substantial investm-
entthe company succeeded in producing carbon-fila-
ment incandescent lamps which stood up to the
competition on the foreign market, and also, one that
showed an appropriate luminous efficiency as well as
an acceptable useful life. The home market was still
very small, therefore export had a high priority on the
company's marketing policy, although the high cus-
tom duties and the costs of transportation had an
unfavourable effect. The Eggers worked very hard to
appear on the international market. In 1889 they
exported 21,420 electric incandescent lamps 70,210
lamps were exported in 1890; 190,972 lamps in
1891; 220,608 lamps in 1892 and 401,318 lamps in
1893.

The company even had business interests as far as
Asia, America and. Australia. It set up warehouses in
Melbourne and Montreal with commissioned goods.
(16) However, newer and newer competitors appeared
on the international market, and the price of incande-
scent lamps kept falling.

While in the first year of the company’'s life the
incandescent lamps fetched 1 Forint and 5 krajcars, in
1894 the market price already fluctuated between 36
and 38 krajcars. In order to facilitate the home con-
sumption, the company asked the Ministry of Com-
merce to instruct the commercial and industrial cham-
bers to advertise the factory's products among the
owners of factories and industrial estates. (17) The
minister, however, refused to comply with the request,
although he admitted that only the Eggers were pro-
ducing incandescent lamps in Hungary. But he also
pointed out that the firm was selling generators manu-
factured in Vienna, even though a Hungarian com-
pany, Ganz also produced them. The Minister notified
the company that he regarded the Austrian import of
generators, needed for the use of incandescent lamps,
damaging — not only to Ganz, but to the whole of
Hungarian industry. (18) Since the home consumption
of incandescent lamps could only be boosted margi-
nally, the company was forced to increase its export
with a simultaneous increase in the volume of prod-
uction, so that the falling prices could be offset with a
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reduction in the production costs. This strategy on the
part of the Electric Incandescent Lamp Ltd. can be
illustrated with the following business figures: (19)

no. of daily prtc?duc- market
fiscal lamps produc- céos?s price
year produced tion (kraicar)* (krajcar)
(lamps) | (lamps) lamp lamp
1889/90 | 120,000 300 116 105
1890/91 166,000 350 75 62
1891/92 309,000 1000 60 68
1892/93 350,000 1150 44 44
1893/94 520,000 1700 36 38
1894/95 752,000 2500 28 38
1895/96 882,000 3000 26 36
1896/97 | 1163,000 4000 24 34.5

*100 krajcar was = 1 korona
While the annual volume of production grew almost
tenfold in eight years, the work-force anly tripled
during the same time. The number of skilled workers
hardly changed, but the female work-force increased
from 30 to 140. The total work-force in 1894-1895 was
200. (20)

The First-Austo-Hungarian Electric Lighting and Power
Transmitting Factory continued to produce weak-cur-
rent electrical appliances parallel with the Electric
Incandescent Lamp Factory Ltd. within a narrower
range. The Mechanical Department employed 30—50
workers on a regular basis. Postal and Telegraph
Office (P.T.O) was one of their regular customers. In
1895 the Department specialized in manufacturing
multiplex relay boxes. The P.T.0 had previously or-
-dered such machinery from Antwerp.

The Mechanical Department built a multiplex relay
system handling 600 customers on the occasion of the
Milleneum Exhibition. (21)
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THE FLOATING
OF THE UNITED INCANDESCENT LAMP
AND ELECTRICAL CO. LTD AND THE FINANCIAL
BACKING OF THE BANKS

In 1895 the capital resources of the public company
Egger B. & Co. already proved insufficient for maintai-
ning and increasing the standard of production. When
the managing director, Gyula Egger described the
company's financial problems to the director of the
"Hungarian Commercial Bank” of Pest he also pointed
out that “they could not respond to several business
proposals, exactly because they had to ensure that the
absolute mobility of their capital is preserved”. (22)
The Egger brothers understood that the only way to
remain competitive in the electrical business was to
have sufficient working capital at their disposal, and to
be able to further invest continuously. For this reason
they drew up an agreement with The Hungarian
Commercial Bank of Pest in July 1896 that they would
merge the Budapest and the Viennese factories of the
First Austro-HungarianElectric Lighting and Power
Transmitting Factory to form a public company. They
did not choose Commercial Bank by chance; they had
been using the services of the Commercial Bank in
connection with every financial transaction of the
public company.

It was always this bank which put up the necessary bail
on behalf of Egger B. & Co. all the transport tenders
towards Postal and Telegraph Office and MAV (Hunga-
rian National Railways). (23)

The United Incandescent Lamp and Electric Co. Ltd.
held its statutory meeting in the conference chamber
of The Commercial Bank on 1 August, 1896. Egger B. &
Co. contributed to the funds of the public company

with their Viennese and Budapest factories, buildings,
machinery, goods, raw materials, debits and claims.
The Electrical Incandescent Factory Ltd. retained its
independence for the time being. For the above assets,
estimated to be worth 600,000 Forints, the Egger
family received 6,000 shares in 100 Forint denominati-
ons.

The total equity came to 1,400,000 Forints, and the
Commercial Bank bought up 33 percent of the shares.
They were syndicated by the Egger brothers and by
Commercial Bank. The bank was represented by three
directors on the board, and the Eggers delegated five.
The new company was effectually controlled by the
Commercial Bank, whose representatives had the
right to veto any decision. The company was obliged
to have all the planned investments costing more than
10,000 Feorints and all the business deals worth over
60,000 Forints countersigned by the bank, whose
agreement was also needed for the employment of
any new executive with an annual salary over 6,000
Forints.

On the statutory meeting Jend Szabd, member of the
Hungarian Upper House, Ferenc E. Vas, deputy direc-
tor of the Commercial Bank, Péter Maishirn, retired
railway superintendent, Dr. lzidor Deutsch, lawyer,
Béla Egger, David Egger, Gyula Egger and Jakab Egger
were elected to the board of directors. (24)

In accordance with the agreement drawn up with the
Commercial Bank, the new public company decided to
respect the five-year contracts signed with Béla Egger,
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Erné Egger, David Egger and Maric Deutsch. Béla
Egger received from the Viennese factory an annual
salary of 12,000 Forints, plus a company flat with
electricity and heating paid for. David Egger drew an
annual sum of 7,000 Forints from the Budapest factory.
The engineer Erné Egger continued to be employed by
the Viennese factory. (25)

Pressed by the rising shortage of capital, on 30 June,
1896 the Electric Incandescent Lamp Factory Ltd.
merged into the United Electric Ltd. In connection with
the fusion the equity of the company was raised to
1,650,000 Forints. The transaction was, again, con-
ducted by Commercial Bank, whose interests this way
reached 37 and a half percent. (26)

The backing of the banks made it possible for the
company to upgrade all its branches, first of all, its
Lamp Manufacturing Department. The demand for
incandescent lamps continuously grew with the
spreading use of electric light. The profitability of its
production also increased, although the competition
drove the prices further down every day.

The company counteracted this phenomenon by in-
creasing the volume of production: it manufactured
5,000 lamps a day in the fiscal year 1897/98; in 1898/99
its daily output already reached 7500, (27)

Since the turnover of the Huszar Street plant went up
by 30 percent on average every year, the structure of
the Lamp Manufacturing Department needed thor-
ough changes in order to facilitate the continuous
upgrading of production. The spreading use of electric
lighting suggested a continuously growing demand.
At the same time, the prices of incandescent lamps
kept falling, so that the incandescent lamp industry
would only vyield a profit, if mass-production was
achieved. Those factories that were unable to increase
their output constantly, could not keep up with their
competitors. The demand was primarily met by the
competitive producers, who found their market grow-
ing. In spite of all this, new incandescent lamp factories
hardly emerged. The fact that the training of the
workers required a lot of time, patience and money,
must have contributed to this.

By the turn of the century the existing conditions in the

United Incandescent Lamp and Electrical Co. that is
from here TUNGSRAM did not really allow any further
increase in the volume of production. By squeezing up
the work stations — in the opinion of the technical
director Jézsef Pintér — daily production could have
been pushed up to about 10,000 bulbs. This, however,
would have probably resulted in the slackening of
quality control, and in rising production costs and
breakage.

The useful area of the Lamp Manufacturing Depart-
ment did not exceed 3,100 m*, and the daily prod-
uction of 10,000 lamps would have required at least
5,300m°. Every argument suggested that the upgrad-
ing of the Lamp Manufacturing Department would
have to be realized on a new location. (28)

The company also faced difficulties of technological
nature, since the carbon-filament bulbs did not stand
up very well to transportation. The technical manage-
ment was relentlessly working on improving the qual-
ity of the incandescent lamps, perfecting production
technology and economization.

The lack of space affected the Mechanical Department,
too. It could just about fulfil the orders of telegraph
equipment and telephones, but there was not much
scope for improving the Department as a whole. This
caused some concern in the management, since the
weak point of the Mechanical Department was pre-
cisely that it very much relied on government orders.
(29)

Beside manufacturing incandescent lamps TUNGS-
RAM could boostwith considerable success in produc-
ing telephones and installing telephone exchanges.
The license agreement, which was drawn up between
TUNGSRAM and Western Electric Company of Chica-
go in 1899, played an important part in this. On the
basis of the licence agreement, the world-famous
American company — a leading force in the telephone
business — made its licenced products available to the
Budapest public. (30)

The “common battery”-type telephone eguipment
found favour with the Hungarian experts, too.

In 1900, when Postal and Telegraph Office put out to
tender the producing and installing of the equipment
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of its telephone exchange in the Nagymezé Street
(Budapest), on the basis of the jury’s recommendation
and out of seven applicants, the job was given to the
joint entry of TUNGSRAM, and Western Electric Com-
pany. That was, in fact, the first instance that Hungar-
ian industry took an active part in the construction of
the telephone exchange system in or outside Buda-
pest. Western Electric Company vouched for the work
of its Hungarian partner Central Telephone Exhange
“Teréz" Budapest, one of Europe’'s first common-
battery type telephone exchange, was built as part of
this order. (31)

In 1899 a new section was added to the Mechanic
Department which specialized in producing security
systems for the railway. Again, this work was hindered
by the lack of space, so production, for the time being,
began in the near-by Ovoda Street, neighbouring the
Huszér Street plant. When MAV (Hungarian State Rail-
way) decided to change its remote-controlled semapho-
res, the company was given the lion’s share of the work.
The new section working of the Mechanical Depart-
ment first of all enhanced the company's reputation by
building power-plants. At the turn of the century it
delivered and installed power-stations in Szatmar,
Sopron, Kapronca, Budafok and Losonc.

The power generators in Budafok and Losonc were
built on behalf of Budafoki Villamossagi Rt. (Budafok
Electric Co. Ltd.) and Losonci Klara Villamossagi Rt.
(Klara Losonci Electric Co. Ltd.); in both cases,
however, the majority of the shares was in the hands of
TUNGSRAM.

The Budafok Power Plant was put into operation on
1 May, 1898. By then Budafok, near Budapest with its 30
large and more than 200 smaller wine producers was
considered the centre of the Hungarian wine industry.
The power plant first of all served to deliver electrical
energy to the wine companies. The drawing of wine,
previously done with manpower now was carried out
using electrical energy. (32)

The Losonc power plant began to operate on 6 Decem-
ber, 1899, Both electrical companies were bringing
considerable profit for TUNGSRAM for several years.
(33)

The heavy-current goods section started to produce
generators and electrical engines in 1899, as the Trade
Ministry promised to grant the company with special
privileges pending on this. Although electrical engine
production also served to alleviate the strain on the
Viennese factory, the company could only manage
that with a great deal of difficulty, since the chosen
location automatically excluded the possibility of a
step-by-step upgrading later.

The Budapest and the Viennese factories of TUNGS-
RAM played a leading part in the electrical industry of
the Austro-Hungarian Empire at the turn of the cen-
tury.

The favourable reception of its products on the Mille-
neum Exhibition, where the company had a separate
pavilion showing telegraph and telephone equipment
and incandescent lamps, further enhanced the com-
pany's reputation. (34) TUNGSRAM was represented
on the World Fair of Paris in 1900, too, but here
considerable business deals did not follow the
professional recognition of the industry. (35)
Nevertheless, the company’s exports grew signifi-
cantly in this period. On his business trips, the chief
executive officer of the company, Gyula Egger estab-
lished sales agencies in London and Paris. He primarily
managed to find market for the light-current products
this way. The company increased the export of its
incandescent lamps year after year, as evidenced by
the dispatch notes: the gross weight of the exported
incandescent lamps was 70 tons in 1897, 88.5 tons in
1898 and 117.7 tons in 1899. The growing export, by
implication, also suggested the good quality of the
products. The 35 tons of incandescent lamps imported
annualy to Hungary gave, however, less cause for
rejoicing. (36)

The work-force of the Huszar Street plant grew parallel
with the development of the Departments. According
to the report of the District Industry Superintendent of
Budapest, made on 13 April, 1899, the total work-force
of 593 broke down as follows:



TUNGSRAM

12

marketing staff male 18 female 10
technical staff male 12

other staff male 6 female 22
foremen male 10

errand boys male 5

adultworkers male 214 female 255
day-workers male 6

apprentices on contract male 36

By early 1900 the number of female staff employed in
the incandescent lamp production already reached
350. (37) The workers were all members of the Health
Insurance Scheme. The company insured all its wor-
kers against accidents with (Nemzeti Balesetbiztositd
Tarsasag) National Insurance Company, nevertheless,
it did not have its own doctor or surgery. The company
did not provide accommaodation to its waorkers, either;
on the other hand, staff with long time of service
received bonuses every year.

Not that the company couldn’t afford to put some
money aside for the workers’ welfare, either: the
Budapest factory closed the fiscal year of 1896/97 with
a net profit of 155,293 Forints; that grew to 202,622
Forints in 1897/98, 198,493 Forints in 1898/99, 413,490
Koronas in 1899/1900 and dropped back to 326,379
Koronas in 1900/1901. The shareholders received
1.074,000 Koronas. The company did not even have to
pay taxes after its net profits, either, since the govern-
ments special privileges exempted it from texation for
along time. (38)

On 1June, 1899 the Egger family, on the initiative of its
Viennese members and assisted by Commercial Bank
and Niederosterreichische Escompte-Gesellschaft, ag-
reed to form the Viennese factory into a separate
public company under the new name of Vereinigte
Elektrizitats-AG, (United Electricity Ltd.), with an equity
of 2.000.000 Forints. '

The new company, VEAG handed over shares worth
1,000,000 Forints to TUNGSRAM Rt. in return for the
Viennese factory. The engineer Erné Egger acted as
chief executive officer of the Viennese factory. (39)
TUNGSRAM and VEAG continued to maintain a close
association: they signed a contract mutually agreeing

to exchange new inventions and patents, to make use
of each others’ stocks in their material acquisitions as
much as possible, and to set up joint sales agencies.
They also agreed that the Viennese factory would
produce heavy-current goods, heavy-power-current
generatars, electric engines, transformers, elevators,
machine-tools, electric automobiles and railway secu-
rity systems —, while the Budapest plant would con-
centrate on electric light bulbs, telegraph and telep-
hone equipment, telephone exchanges, railway secu-
rity systems, light-current generators and parts for
electrical appliances. Both companies promised that
they would advise each other on any large business
deals and speculations. (40) To facilitate the smooth
cooperation, top officials of the Commercial Bank were
appointed to the board of directors of the Austrian
company, the same way as top executives of Niederds-
terreichische Escompte-Gesellschaft were made direc-
tors of TUNGSRAM. The Austrian bank's interests
were represented in Budapest by Mdéric Birkenau and
Miksa Krassny, as directors. Kereskedelmi Bank recei-
ved a bonus of 259,000 Koronas for restructuring the
Viennese factory into a public company. (41)
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THE BUILDING
OF THE UJPEST PLANT AND THE FIRST
FEW YEARS THERE

As we have already pointed out, the Huszar Street
plant did not allow the expansion of the Mechanical or
the Lamp Manufacturing Department. For this reason,
in the spring of 1899 the company’s management
decided to build a new factory. They first notified the
Trade Ministry in July 1899, giving their reasons in that
TUNGSRAM could only complete against the unli-
mited resources of the German telephone and incan-
descent lamp industry, if the company increased the
volume of its production. (42) To be able to do that they
would definitely need to build a new plant with three
times the capacity of the present one. Naturally, the
huge investment would bring about a temporary
decline in the company's performance, especially,
since in the beginning production would take place on
two separate locations. The management asked the
Minister to continue with the special government
privileges given to facilitate the production of telepho-
nes and electric incandescent lamps until the end of
the term laid down in legislation, and to exempt the
company from taxation for 15 years.

In answering the company’s application, the Trade
Ministry suggested that the new factory be built in the
outskirts of Budapest, rather than inside its bound-
aries, and in that case the government privileges
would be forthcoming for the maximum time period
(43)

Before making its final decision, the management
called on Richard Englander, lecturer of the Viennese
Technical College, to make a careful assessment of the
Huszér Street plant from the viewpoint of fire hazard,
together with a feasibility study on its enlargement.
Mr. Englander completed this task and after surveying

the site he came to the conclusion that the factory
could not stay in Huszar Street. "In the interest of the
economy of production, the building of a new plant is
advised.” On 11 October, 1899 — on the basis of
Englander’s expert opinion — the board of directors
authorized the executive committee to purchase a site
of about 8—10,000 sguare-fathoms (1" fathom’ =
= 38.32 square foot). (44)
In order to purchase a site, the executive committee
first looked around within the boundaries of Budapest.
The liquor producer Vilmos Leipziger offered a plot of
land for sale in Obuda, right on the banks of the River
Danube, which seemed suitable for the purpose. After
careful consideration, however, the managing direc-
tors decided against purchasing the land, because the
amount of necessary groundwork would have signifi-
cantly added to the price. (45)
In the meantime, the Trade Ministry's response to the
company'’s application arrived: TUNGSBRAM would be
given special government privileges for 15 years
beginning on the first day of production, if it was to
build a new plant for producing incandescent lamps
and weak-current products in or around Budapest. The
offer was made, however, on the condition that the
company would abalish the old plant, invest 600,000
Forints in the new factory, provide work for 1,200
workers from the first day of production, and would
make arrangements for the production of 25,000 in-
candescent lamps a day.
Moreover, the Ministry obliged the company to pro-
duce carbon electrodes and set the deadline for the
start of production by the end of 1900. (46)
After hearing the Trade Ministry's favourable decision,



TUNGSRAM

14

the board of directors dismissed the idea of buying a
site inside Budapest, and on 28 January, 1900 they
purchased a 13,500 'fathom' (that is: 13.5X13.500
square foot) property in Ujpest from the land magnate
Dr. Sandor Karolyi. Of the 182,250 Korona price
TUNGSRAM paid out 82,250 Koronas at the time of
exchanging the contract, and they were given three
years to pay the remaining 100,000 Koronas. (47)

At the turn of the century Ujpest, with its 41,858
inhabitants, its handicrafts prospering and its industry
shaping up, was considered the most thriving suburb
of Budapest.

When in early 1900 TUNGSRAM bought its present
site, the property was surrounded by the Karolyi
family’'s entailed estate of Fét, only interrupted at
places by the sites of the Capital Waterworks. The first
Hungarian railway line connecting Budapest and Vac
had been crossing the estate since 1846. Since 1869
there had been a horse-driven omnibus service be-
tween Megyer (a part of Ujpest) and Calvin Square (in
the centre of Budapest). (48)

On 3 February, 1900 the management of the company
notified the town officials of Ujpest of the company’s
intention to build an electrical factory in the area with
an investment of 2,000,000 Koronas, provided that
adequate conditions could be guaranteed. By moving
to Ujpest from the country’'s industrial and trade
centre, the company would take on considerable
amount of difficulties.

In return, the management asked the civic authorities
to extend the sewage system, the waterworks, the
bitumen pavement and the street-lights all the way to
the plant, and to deliver, free of charge, the amount of
earth and sand needed to complete the groundwork.
Simultaneously, the management announced that, for
the time being, the company did no intend to build
houses for its employees, hence giving a boost to the
local house market. On the procurement of the Ujpest
leather manufacturer Tivadar Wolfner — who was one
of the most enthusiastic supporters and initiators of
the idea to build an electrical factory in Ujpest — the
town officials agreed to comply with the request of the
management. They even topped this by waiving the

company’s property taxes and other duties for the
same period that the government privileges ran. (49)
When the board of directors met on 10 February 1900,
they instructed the executive committee to have the
plans of the factory ready by the middle of March. The
chief executive officer Gyula Egger, Péter Maishirn,
member of the board, and the technical director Jozsef
Pintér were delegated to make the necessary arrange
ments for the construction wark and to coordinata the
whole project. As experts the chief executive officer of
the Viennese factory VEAG, Erné Egger, and Professor
Richard Englander were invited. (50)

The plans were discussed by the construction commit-
tee on a meeting held in Vienna on 10 April, 1900. On
this occasion the board members Ferenc E. Vas and
Miksa Krassny wanted to know the reasons behind the
proposed increases in capacity, aiming at 25,000 in-
candescent lamps a day, or, in the case of the Mechan-
ical Department, at doubling the performance.

The technical directar, Jozsef Pintér quoted past years’
business figures to illustrate the reality of a production
boom: the company received orders for 582,000 incan-
descent lamps in the fiscal year 1894/1893. This
number grew to 1,224,000 lamps in 1898/1898, to
1,600,000 lamps in 1898/1899, and to 2,300,000 in
1899/1900. From the constantly growing demand it
could be rightly anticipated that for the fiscal year
1902/1903 there would be orders for 6,000,000 incan-
descent lamps, which, in turn, would require the
production of 22,000 lamps a day. Mr. Pintér also
pointed out that, while in 1899/1900 the production of
a single incandescent lamp cost 16 krajcars, manufac-
turing 25,000 lamps a day would reduce this figure to
13,5 krajcars. It became apparent that the drop in the
price of the lamps could only be offset by the continu-
ous increase of the volume of production. Béla Egger
was against the plans that had been put forward,
Professor Englander adopted them. Finally, the con-
struction committee accepted the praposed plans. (51)
Since purchasing the land as well as completing and
accepting the plans took longer than expected, the
Trade Ministry extended the previously set deadline
for completion of the Ujpest plant until the end of 1900,
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while the date set for the start of production was
postponed until the spring of 1901. The Ministry,
lobbied by the company’s influential supporters, also
agreed to modify its initial conditions, and to give time
to the company until the third year of operation before
reaching the originally fixed works-force. (52)

After receiving the building permitted on 30 June,
1900, the board of appointed directors signed a deal
with the building contractors Sandor and Gyula Wel-
lisch. The executive committee instructed Gyula
Egger, Jozsef Pintér and Richard Englander to order
the necessary machinery and sign the relevant agree-
ments. (53)

By late September, 1900 the construction work ad-
vanced to the paint that first cost analysis could be
drawn.

On an extraordinary general meeting held on 5 Oc-
tober, 1900 the shareholders raised the company’s
equity from 2,000,000 to 3,000,000 Koronas to cover
the building and equipment costs of the new factory.
(54)

In the course of the construction work several altera-
tions were necessitated on the plans, and even some
new requirements emerged. Hence, it was decided
following the request of Postal- and Telegraph Office,
that there would be a post and telegraph office within
the area of the new factory, and that the post master
would get free accommodation in the building. (55)
The Mechanical Department received an additional
wing which had not been in the original plan, in order
to be able to build telephone exchange systems ac-
cording to schedule. By the way, the anticipated
increase in the export of weak-current goods also
necessitated the enlargement of the building. (56)

The construction work on the new factory was finished
in the Summer of 1901. By mid-July the installation of
the machinery advanced to such a stage that Lang
Machine Works, which delivered the machinery for the
power plant, was able to hold its first trial runs. The
question of water supply was also resolved favoura-
ble: no pressure drops were registered at the wells.
The gasworks were put into operation by the end of
August, and the incandescent lamp production could

commence. A few weeks later the Mechanical Depart-
ment moved into its new premises. (57) The building
and equipment costs exceeded the planned sum by
half a million Koronas and the total amount reached
2,663,719 Koronas. The building contractors received
1,006,480 Koronas. The mechanical machinery costed
141,000 Koronas, the electric equipment 97,000 the
vacuum device 23,000 the boiler 60,000 the gasworks
74,000, the pavement 16,000 and the various fittings
174,000 Koronas. (58)

By the end of 1901 the new factary was working with
full capacity and the board of directors, therefore,
missed the deadline set by the Ministry of Trade only
by one year. The start of production of the carbon
electrodes necessary for the arc lamps ran into prab-
lems, and the company asked the Ministry to extend
the deadline. The Ministry agreed to put off the
deadline until the end of 1902. The board of directors,
however, wanted to rid themselves of this obligation
altogether, and finally achieved that the Trade Minis-
try, lobbied by the directors of Kereskedelmi Bank,
changed the terms of the previous agreement. Instead
of carbon electrodes, now the company was commit-
ted to produce railway security systems. (59)

The Mechanical and the Lamp Manufacturing Depart-
ment were separeted very definitely in the Ujpest
plant. Structurally the Mechanical Department con-
sisted of a production hall, a production office, a
telephone construction hall, a railway security system
construction hall, a warehouse, an accounting office, a
statistical office and a marketing office. The Lamp
Manufacturing Department was made up of a glass
blowing section, a photometric section, a vacuum
section, a fitting room, a sealing section (where the
stems were inserted into the bulbs), a warehouse and
a marketing office. Seven engineers, six draughtsmen
and nine supervisors constituted the technical staff of
the Mechanical Department, while the Lamp Manufac-
turing Department was managed by one production
manager, one chemist and ten supervisors. (60) The
managerial talent of Lipot Aschner was beginning to
show itself in the new factory. He was the chief clerk of
the Lamp Manufacturing Department first, and deputy
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director from 1 July, 1904. The annual salary of the
chief executive officer, Gyula Egger was, 16,800
Koronas then; Jozsef Pintér, technical director re-
ceived 15,000 Koronas and Lipdt Aschner, 8,000
Koronas.
Jézsef Pintér's assessment proved correct when at the
time of planning the Ujpest plant he predicted that the
demand for electric light bulbs would dramatically
increase. It soon turned out that the Huszar Street plant
could not have possibly satisfied the rapidly growing
demand. On the other hand, the increased capacity of
the new Lamp Manufacturing Department permitted
the marketing of 3,896,538 incandescent lamps in the
fiscal year of 1902/1903, and 4,519,257 lamps in the
fiscal year of 1903/1904. (62)
The market price of electric light bulbs very markedly
dropped as a result of the strong competition in the
fiscal year of 1902/1903. This moved the factory own-
ers to set up a cartel in order to end the further fall in
the prices. One of its organizers, Philipp Westphal
notified TUNGSRAM in April, 1903: “The continuous
drop in the price of electric light bulbs brought about
the possibility of the leading European light bulb
factories coming to an agreement”, (63) The incandes-
cent lamp cartel was founded as a limited company
with an equity of 1,000,000 German Marks under the
name of Verkaufsstelle der Vereinigten Glihlampen-
fabriker (Central Sales Office of United Incandescent
Lamp Factories) in Berlin on 16 September, 1903. The
cartel members contributed to the equity according to
the guotas allocated to them which, in turn, was
determined on the basis of a turnover of 27.7 million
Marks. AEG and Siemens und Halske AG. received
22.633 percent each, while TUNGSRAM was given
11.316 percent and Philips received 11.307 percent.
- The remaining 29.761 percent was shared between the
~ other eight companies. The Limited Company was
| represented by a board of seven directors, elected by

ng to the cartel agreement, the marketing of
ent lamps was the responsibility of the

in the countries where no cartel mem-
ting TUNGSRAM had the right to sell

light bulbs up to eighty percent of its quota, either
directly to users or to retailers.

The incandescent lamp cartel founded in Berlin un-
doubtedly eased the marketing problems of the
TUNGSRAM. It took over the goods up to the amount
corresponding to the company's quota for the price
fixed in the cartel agreement, marked it, and then paid
out the profit. Not having to worry about marketing
gave a boost to the company and allowed the radical
reorganization of its Lamp Manufacturing Depart-
ment. This, in turn, led to considerable savings in the
production costs and the establishing of new work
methods. (64)

Joining the electric light bulb cartel made some of the
company’s sale offices redundant. Since the sales
representatives had proved their excellence in the
profession, the management continued to rely on their
services in the interest of the other manufacturing
branches. The planned expansion in the production of
the weak-current goods justified to keep them on the
pay-roll. (65)

While the question of the profitable marketing of the
carbon-filament incandescent lamps had been re-
solved, the quality, the luminous efficiency and the
life-stime of the lamps remained to be a burning
problem.

Wide-ranging research began that was aimed at rais-
ing the temperature of the filament. In the course of
these researches, the lamp designed by the Nobel
Prize winner chemist, Walter Nertz, generated some
interest. He designed a mixture of metal-oxides 1o be
used as filament.

While he managed to raise the temperature of the
filament up to 2,350 C, the luminous intensity of the
lamp exceeded that of an ordinary carbonfilament
light bulb only by 50 percent. (66)

Nertz's light bulb immediately aroused the attention of
TUNGSRAM's technical staff. Af their suggestion the
company, jointly with Ganz és Tarsa (Ganz and As-
sociate), bought the license for the production of such
lamps within Austria-Hungary. (67) The company, with
the license in its possession, immediately ran some
experiments. In the course of these experiments it
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soon turned out that the Nertz-lamp would not render
obsolete the carbon-filament lamps, instead, the pros-
pects of its application seemed promising in special
areas, in respect of the relation between incandescent
lamps and arc-lamps. Nevertheless, the technical ex-
perts of TUNGSRAM and Ganz & Co. continued to run
experiments on the license. (68) When in the spring of
1901 the Berlin factory of AEG brought out the Nerzt-
lamp, the license holders in Austria-Hungary decided
that they would start the production of Nertz-lamps
pending on the success of AEG, even though their
research showed that these lamps had no commercial
value. (69)

Responding to a request from AEG, the two Hungarian
companies permitted the Berlin factory to sell its
specially marked Nertz-lamps within the Monarchy in
return of a ten percent license fee.

This, however, did not mean that TUNGSRAM or Ganz
& Co. would forsake the right to produce Nertz-lamps.
(70) And indeed, the two companies started producing
and marketing such lamps in a limited quantity in
1903; their mass-production, however, was never
realized — partly for lack of interest, and partly for
successes scored in other type of experiments that
gave a different direction to the future developments.
(71) '

The application of tungsten-filaments opened a new
chapter in the evolution of incandescent lamps. The
first people ever to produce incandescent lamps using
tungsten filament were Dr. Sandor Just and Ferenc
Hanaman, both lecturers at the Technical College of
Vienna. Their lamp had a luminous efficiency of 7.85
Im/W, which hardly dropped during its useful life of
800 hours. (72) Just and Hanaman registered their
invention on 13 December, 1904. The implications of
the invention were unfathomable. Although in the
description carbon filaments were still needed for the
production of tungsten filaments, at the end the fila-
ment was tungsten entirely free of carbon. (73)

It was probably Professor Englander, also lecturing at
the Technical College of Vienna and once acting as
technical expert in the construction of the Ujpest plant,
who drew the attention of the management of

TUNGSRAM to the new invention. The company's
managing directors quickly wrapped up the deal on
the priceless licence. They drew up an agreement with
Dr. Sandor Just and Ferenc Hanaman on 13 December,
1904, according to which the inventors sold the sole
right to TUNGSRAM to produce and sell tungsten-fila-
ment lamps within Hungary and Austria. The agreed
license fee was ten percent of the billed sales.
TUNGSRAM accepted a ten percent interest in the
further marketing of the license and also, committed
itself to the mass-production of the tungsten-filament
lamps. (74)

Several-year-long experimentation preceded the
massproduction of tungsten-filament lamps. The car-
bon-filament light bulbs preserved their hegemony
during these years: the volume of production reached
25—30,000 pieces a day in the fiscal year of 1905/1906.
The capacity of the Mechanical Department was also
significantly expanded in the new factory. The spa-
cious work halls allowed the company to complete the
installation work on the new telephone exchange
system of Budapest by the end of 1903. The new
telephone exchange system was put into operation in
January, 1904. They managed to connect the more
than 6,000 existing lines to the centre in Nagymezo
Street (:in the centre of Budapest:) by 15 April, and so
the former telephone exchanges in Baross Street and
Szerecsen Street could be closed down. Since by
mid-August, 1904 all the cross-bar lines had been
connected to this centre, the whole telephone service
of Budapest was concentrated in one exchange. Be-
tween 1904 and 1906 the company received orders
from a whole list of provincial telephone exchanges to
expand their systems. They completed the telephone
exchange of Zagreb (:today Yugoslavia:) and handed
it over to Postal and Telegraph Office in 1905. (75)
Beside the good business done by the telephone and
telegraph section on the home front, the export of the
light-current products also increased significantly.
The section manufacturing railway security systems
showed an even more impressie expansion in capac-
ity. The management bought up a whole list of patents
in order to secure its prospering and to be able to stay



TUNGSRAM

18

competitive. The patents of the Kolban-type electric
railway block system, the heavy-current railway se-
curity systems and the security equipment of the
Southern Railway Company of Vienna were among
these licenses. The latter was especially important,
since this way the company did not have to face
competition from Southern Railway in doing business
with MAV (Hung. State Railway). (76)

The Hungarian factories manufacturing railway se-
curity systems set up a cartel in 1905 and divided
between themselves the production quotas. Ganz and
Co. received 37 percent, Roessemann and Kihne, 33
percent and United Electric Co., 30 percent. Later
Telephone Factory Ltd. also joined the cartel, which
necessitated the revision of the quotas. According to
the new cartel agreement, Ganz and Co. was given
28.49 percent, Roessemann and Kiihne, 25.41 percent
TUNGSRAM, 23.1 percent and Telephone Factory Ltd.
23 percent share of the market. (77)

The company management paid great attention to
every patents and inventions in the electrical industry.
Their interest was especially aroused by the Pollak-
Virag type of telegraph, so much so that they bought
the licence already at the turn of the century. The
inventors further improved the telegraph and added a
perforator to it. This maschine differed from the ardi-
nary telegraphs in that it punched letters into the
paper-roll and this way the message appeared on the
receiving end as a written text. All that the telegraph-
ists had to do was to put the telegraph into an envelop
and mail it. (78) The company spent 8,000 Koronas on
the design of the improved machine and founded a
public company with an equity of 500.000 Koronas to
market the licence in 1903. The first successful test of
the new telegraphic equipment was between Buda-
pest and Fiume, and also, between Berlin and Cologne.
Prolonged negotiations took place about the introduc-
tion of the Pollak-Virag-type telegraph in England,
France and the United States, although this machine
failed, at the end, to live up to the expectations, since
other, more sophisticated telegraph systems were
developed in the meantime. (79) The company, en-
grossed in the problems of developing a new incan-

descent lamp and enlarging its circle of weak-current
products, could not pay as much attention to its
power-current machinery production. On 25 Novem-
ber, 1902 TUNGSRAM managed to draw up an agree-
ment with its Viennese sister-company, according to
which the whole power-current industry section of the
Ujpest plant, complete with its stocks and orders, was
transferred to VEAG. The transaction, however, only
meant a partial solution to the problem, since the
power current industry section continued to be oper-
ated within the Ujpest factory. VEAG created a branch
in Budapest factory, although it was solely operated by
the Viennese, for the Viennese. In effect, the power
current industry section was run on behalf of the
Ujpest plant, but on the risk of VEAG; TUNGSRAM
wanted to share neither the profits, nor the losses. (80)
The Ujpest factory paid out 100,000 Koronas to VEAG
for the honouring of the existing deals, as well as for
the commercial services done abroad in the interest of
the company.

The half-measures aiming to solve the problems of the
power industry section were closely linked to the
question of government privileges. The factory was
committed to the production of generators and electric
motors by a deal made with the Trade Ministry. VEAG,
however, bought the parts for these goods in Vienna.
A sacked employee filed a report and the Ministry
launched an inquiry in October, 1804. After the inquiry
the Ministry notified the company that if the conditions
were violated, they would take retaliatory measures by
reconsidering both the government privileges and the
government orders. On the meeting of the executive
committee held on 31 October, 1904 the chief execu-
tive officer, Gyula Egger and the technical director,
Jozsef Pintér strongly urged the Viennese sister com-
pany to establish a branch for the production of
power-current machinery in Budapest, since neither
the work space nor the work force were available in the
Ujpest plant. (81) Opposing the view held by the Ujpest
management, the chief executive officer of the Vien-
nese factory, Erné Egger insisted that TUNGSRAM
should not change its previous practice. Since the
latter view was endorsed by the Viennese board of
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directors, the executive committee postponed the
decision. (82)

As VEAG continued to ignore the development of the
power current industry section, the executive commit-
tee put the question back on the agenda in its meeting
held on 29 March, 1905. The power current industry
section could not be simply closed down, since that
would have meant the loss of considerable govern-
ment privileges and orders. (The company was
exempt from taxes until the 1st November, 1916, and
in 1915 it received orders from the government worth
more than 1 million Koronas which amounted to 60
percent of the total business done by the Mechanical
Department in that year.) The abandoning of the
power current industry market also threatened with
the possibility that the company's biggest clients
would go elsewhere even to buy incandescent lamps
and light-current products. (83)

After taking all this into consideration, Erné Egger
informed the executive committee that VEAG would
build a current industry factory within the Ujpest plant
by the end of 1905, and the manufacturing of generators
and electrical motors should begin there by the end of
June, 1906, at the latest.

The new factory had, indeed, been completed by early
1906, and by the end of April it had been put into
service. (84)

The company’s direct involvement in selling incandes-
cent lamps did not come to a close with the setting up
of the cartel, as it had the right, in certain countries, to
market the carbon-filament lamps produced over its
quota. Primarily, TUNGSRAM could build up its export
market in Russia, Spain, Japan, Canada and South
America. The company established sales offices in the
cities of Yokohama, Kobe, St. Petersburg, Moscow,
Madrid, Montreal and Buenos Aires. Lipat Aschner
organized the Russian market, (85) In 1905 the com-
pany also set up permanent sales agencies in Paris and
Vienna. The running of the agency in Paris was en-
trusted with the office manager Rudolf Léranti, while
Ignac Salzmann was put in charge of the Viennese
office. (86) The British market received the lamps and
the light-current goods of the TUNGSRAM through the

sales organization set up jointly with the Schwechat
company Schiff & Co.(87)

Naturally, the construction of the current machine
section, the relocation and the gradual realization of
full production all had an unfavourable effect on the
company’s business figures between 1901 and 1903.
In spite of the initial difficulties of the new section, the
company closed the year with a net profit of 145,000
Koronas. Of course, this was not enough to pay out
dividends. The profit grew to 269,000 Koranas be-
tween 1903 and 1905, and in the fiscal year of 1905/1906
it exceeded 488,000 Koronas. There was such a boom
in the electrical industry that from time to time the
company could only fulfil its orders by working over-
time. The shareholders received a dividend of 540,000
Koronas in the three years beginning with the fiscal
year of 1903/1904. The company's financial state be-
came stable: in the fiscal year of 1905/1906 the Ujpest
plant and its machinery was evaluated to be worth 3.3
million Koronas, and its stocks held finished goods
and raw material worth 1,6 million Koronas. Against
the company’s entire debt of 1.5 million Koronas its
claims totalled 1.6 million Koronas. (88)

In 1901 the work-force did not exceed 700; therefore,
during the previous two years it only grew with about
a 100 employees. As the Trade Ministry had granted
the factory’s tax-free status on the condition that by 1

November, 1904 it would employ 1,200 workers, and
since the management was unable to comply with this
condition, it fell an Jené Szabd, president of the board,
to procure the repeal of this particular point. (89)

In order to achieve a gradual reduction in the pro-
duction costs and thus increase the profits, the man-
agement primarily tried to employ cheap female
labour. At the same time, and as a result of the
constant widening of the production profile, it also had
to increase its skilled work-force. The majority of the
female workers came from the districts around Ujpest.
They still did not have any connections with the trade
union movement for a long time to come. Most of the
skilled workers, however, were already union members.
The first stoppage in the Ujpest plant took place in
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1905. The technical director Joézsef Pintér told the
executive committee on 4 March, 1905 that the carpen-
ters had threatened with strikes in case the following of
their demands were not met.

1. The company should employ a foreman, who is
competent enough to run the carpentry workshop
independently.

2. The piecework system should be abolished.

3. The bottom hourly wage for carpenters, machine
workers and turners should be fixed in 40 fillérs, and in
24 fillers for female workers.

4. Male and female workers should both receive a 25
percent bonus every fortnight.

5 Overtime work should be abolished. The hourly
wage in case of overtime work called in exceptional
circumstances should be raised by 50 percent if it is
within the factory, and by 100 percent if it is outside the
factory.

6. Wage penalties should be abolished.

7. It is desirable that the mutual respect between
workers and foremen be observed.

8. The company should recognize the workers’ elected
shop steward.

9. Workers participating in a wage dispute can only be
laid off in the next 6 months, if it can be proved that
they did not report for work on their own accord.

10. The labour exchange should take place through
employment agencies.

11. The work instructions should be given out by the
foreman.

12. The work regulations should be displayed in the
workshop in an accessible spot. (90)

The technical director, Jozsef Pintér told the workers'
delegates that the management would discuss and
remedy their complaints. The answer, however, did
not placate the workers. They called a meeting that
night and decided that the 65 carpentry journeymen
would lay down the tools next morning, on 5 March.
The strike ended on 17 April.

The management conceded to the workers on several
points, and so the stoppage was not without any
results:

1. Although the piecework system stayed, the piece-
rate was raised.

2. The minimal hourly wage was fixed in 34 fillérs.

3. The management made a promise that it would pay
25 percent overtime bonus in case the work ends
before 8 o'clock p.m. in case of overtime work after this
time, the management promised to pay a 50 percent
bonus both to those working in piecework and to the
day-workers.

4. The management recognized the shop-steward
system.
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THE INTRODUCTION OF TUNGSTEN TECHNOLOGY
IN THE PRODUCTION OF INCANDESCENT LAMPS
TUNGSRAM’'S TRANSFORMATION
INTO A LARGE CORPORATION (1906-1914)

On the extraordinary general meeting held on 23 May,
1906 the official designation of the Ujpest factory was
modified to Egyesiilt 1zzolampa és Villamossagi Rt.
"United Incandescent Lamp and Electric Company”.
This is the original registered style together with its
antecedents were named, “abbreviated” for simplic-
ity, TUNGSRAM. After buying up the patent of Just
and Hanaman's invention, the company spent more
than a year trying to perfect the production technology
of tungsten lamps. (91) The two inventors themselves
participated in the experiments, in the course of which
several problems arose. In essence, tungsten was
extracted in glowing gas from tungsten-hexachloride
onto the surface of a carbon filament. The carbon was
then removed by heating the filament in moist hydro-
gen gas. Unfortunately, the resulting tungsten fila-
ment proved to be very fragile. The company wished
to rectify this problem by employing special-purpose
support wires. (92)

In March, 1906 the succes of the experiments already
suggested that the mass-production of tungsten
lamps could soon commence. To be able to do that,
however, the company would have had to invest
substantial sums which it did not have. On short notice
TUNGSRAM could have sold its power plants in
Losonc and Budafok or its factory in the Huszar Street
only at a great loss. The only course of aclion seemed
to be the raising of the company’s equity, to which the
general meeting eventually gave its consent on 23
March, 1906. The shares issued in the nominal value of

1 million Koronas were bought up by the Commercial
Bank and Niederosterreichische Escompte Gesell-
schaft at a rate of 115 percent. (93)

The hopes of an early start in the mass-production of
tungsten lamps, however, proved a little too optimis-
tic. Steady work and perseverance was needed to
overcome the difficulties. Nevertheless, the company
swiftly made the necessary preparations for pro-
duction: in September, 1906 it put its new (second)
power plant into operation and by then it has also
completed the work sites. (94)

By late September the difficulties of mass-production
had been largely overcome and hence the prepara-
tions for a trial run producing 600 lamps a day could
commence. The company made the start of mass-
production pending on the results of this test. (95)
Since at the beginning of the trial run certain disagree-
ments emerged between the inventors and the man-
ager of the Lamp Manufacturing Department, the
executive committee decided that:

— the trial run currently being performed as well as
the mass-production under preparation must, without
fail, involve the participation of Dr. Sandor Just and
Ferenc Hanaman;

— as soon as mass-production replaces the trial run,
the inventors must be given laboratory where they can
continue with their research aimed at further develop-
ing the tungsten lamp;

- the executive committee must invest the neces-
sary amount for mass-production as soon as possible;
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—~the production of tungsten lamps must be
evaluated every fortnight. (96)
In late November, 1906 the trial run started on four
production lines, producing 700 light bulbs a day.
Initially there were many faulty bulbs due to the high
breakage by the inexperienced female work-force who
had been recruited from the vicinity of Ujpest. More
waorrying than was the fact that the filament of the
lamps did not stand up very well to transportation.
While the cargo to St. Petersburg, Madrid and Milan
arrived relatively safety, the tungsten lamps exported
to Vienna and Praque, despite the careful packaging,
often ended up broken.
The tungsten lamps generated such a great interest
that in 1907, after seeing the promising results of the
trial runs, the start of mass-production could no longer
be delayed. The company management invested
986,000 Koronas in this project. (98) Since the manager
of the Lamp Manufacturing Department was entirely
engrossed in the problems of tungsten lamp pro-
duction, Simon Just, who had earlier been working for
Fluorescent Light Company of Berlin and Bergmann
Electrical Company, was called in to act as deputy
manager. That was also the time when the chemist Dr.
Ferenc Salzer signed his contract. Later he became the
manager of the Lamp Manufacturing Department. (99)
By early 1908 the production volume reached 2,500
pieces a day, while the capacity approached 3.500
pieces a day. In order to strengthen the technical staff
of the Tungsten Lamp Unit, in April 1908 the manage-
ment signed another two-year contract with Ferenc
Hanaman. In this contract Hanaman committed him-
self to participating in the work of the Tungsten Lamp
Unit as technical expert and staff member until 31
December, 1909, To secure his cooperation, TUNGS-
RAM doubled the salary which had been determined in
his first contract signed in 1906. On top of that, he
would have been given the annual sum of 1,200
Koronas to cover his accommodation expenses, had
he been willing to move to Ujpest. (100) In spite of all
this, Hanaman did not take part in the work of the
Tungsten Lamp Unit for long. Without seeking the
management’s approval, he left for the United States

in January 1909.

As Hanaman had failed to return by 1910, the
TUNGSRAM terminated his contract as of 1 Sep-
tember, 1910. In any case, he had not received his
salary for the previous two years. The management
notified Hanaman that his cooperation would only be
required in the future, if he submitted himself to the
company’s disciplinary procedures. Simultaneously,
Dr. Just’s contract of employment was also termi-
nated, as he-allegedly-had spent all his time lately on
the legal aspects of patents (101), instead of leaving it
to the official in charge of the matter. Dr. Just's
dismissal, however, could be traced back to his insis-
tence on certain licence fees. The departure of two
such eminent scientists meant serious losses to the
tungsten lamp manufacturing of TUNGSRAM,

The mass-production of tungsten lamps required fur-
ther and further investments. As the factory's Gas
Supply Unit could not meet the ever-increasing de-
mands of the Tungsten Lamp Unit, and since the
problem of storage could not be resolved, either, in
1908 the Gas Supply Unit was expanded. (102} In the
following year the work area and the storage space of
the Tungsten Lamp Unit was enlarged and a new
building was added. The Gas Supply Unit, where the
necessary hydrogen was produced, also received fur-
ther installations. {103)

Beside the latest investments and the developing of
new support wires for the tungsten filament, the
managing directors were concerned with other prob-
lems of light bulb manufacturing. In this respect
several of their projects were crowned with success.
For example, from AEG of Berlin they bought the
licence for producing vitrit glass and from 1907 on-
wards vitrit glass replaced the porcelain insert of the
lamp base. (104) In 1908 the company produced a
metal lead-in wire which was a great deal less expen-
sive than the platinum wire used earlier in incandes-
cent lamps. (105) At the same time, the company
bought the license for producing a kind of chromium-
plated metal wire suitable for supporting the tungsten
filament. (106)

After overcoming the numerous obstacles, the daily
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output of the Tungsten Lamp Unit grew to 5,000 pieces
in 1909. On the initiative of the technical manager,
Jozsef Pintér, the company introduced the production
of paste in the manufacturing of tungsten filaments
still in the same year. For this purpose Pintér also
asked permission to enlarge the building; however,
the executive committee did not agree to any addi-
tional construction work, as the investment in
tungsten lamp production had already totalled over
1.4 million Koronas. As a temporary solution, the
executive committee suggested the introduction of
night shift. (107)

The company, the inventors and two Viennese inves-
tors founded the International Tungsten Co. Ltd. for
marketing the patent of Dr. Just and Hanaman on 19
November, 1906. (108) The company, which hence
became the sole proprietor of the patent, licensed it in
thirteen different countries. Gyula Egger was named
as the chairman of the public company, Ferenc Hana-
man was his deputy and Dr. Sandor Just became the
chief executive. The board of directors of the Interna-
tional Tungsten Co. Ltd. unanimously endorsed the
contracts which TUNGSRAM had signed with Dr.
Sandor Just and Ferenc Hanaman in Ujpest on 15
February, 1905 in the matter of the two inventors’
employment. (109) TUNGSRAM had sold the licence
to produce tungsten lamps in Germany for 800,000
German Marks even before International Tungsten Co.
Ltd. was formed; in England the license was marketed
in 1907. The deal concluded with General Electric Co.
was worth $75,000. (110)

The intense competition in the export market and the
recurring drops in the price of tungsten lamps urged
the company to further investments and greater pro-
duction. In arder to remain competitive, the executive
committee issued the directive to make arrangements
for the production of 10,000 lamps a day. Immediately
after the resolution preparations were made to enlarge
the factory. Three wings were given second floors and
the construction and fitting of the new work halls
began. In the spring of 1910 further two wings received
second floors. The useful area of the Tungsten Lamp
Unit grew to 8,250 m’ from 4,100 m’ within one year.

The cost of investment totalled 1,845,000 Koronas.
(111)

In spite of all this, the company was only able to meet
60 percent of the existing demands in the countries
where it held the license, which amounted to 5 million
tungsten lamps. There was a real danger of new
competitors’ emergering. The continuing reduction in
the price of the light bulbs further pressed the com-
pany in the direction of greater production. In 1910
AEG of Berlin reduced the price of tungsten lamps by
33 percent and, of course, TUNGSRAM had to follow
suit. The forecast further fall in the prices could only
partially be balanced by the reduction of production
costs, hence leaving no alternative for the company
but to increase the volume of production intensely in
order to eliminate the competition and prevent the
further shrinking of its profit margin. (112)

By the end of 1910 the technical manager, Jézsef Pintér
already recommended to make preparations for the
production of 22,000 lamps a day.

Without the slightest hesitation, the executive commit-
tee authorized the managing directors to expand the
Tungsten Lamp Unit, investing further 1.5 million
Koronas. The construction work and establishing was
completed by the end of 1911. The work halls of the
Lamp Manufacturing Department were not yet availa-
ble for the Tungsten Lamp Unit, as the former depart-
ment, with its business waning, could still bring in an
annual profit of over 200,000 Koronas. (113)

With the expansion of the Tungsten Lamp Unit an
increase could be anticipated in the factory's hydrogen
consumption. This caused serious problems, since the
Gas Supply Unit was, in many respects, objectionable:
first of all, it was not safe from explosion and, sec-
ondly, the customers buying the oxygen (the by-prod-
uct sold to reduce production costs) often complained
about the purity of the gas. For this reason, in the
spring of 1911, Linde Company founded a factory
producing hydrogen on the premises in accordance
with an agreement drawn up between the parties. The
Munich company paid 8 Koronas for every square-
fathom of the land its business took up. The hydrogen
produced here was led into the main container of
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TUNGSRAM through a pipe system. TUNGSRAM
even handed its own Gas Supply Unit over to Linde
Company. The transaction did not require any invest-
ment and guaranteed the factory’s hydrogen demand
at a fabourable price. (114)

While the management of TUNGSRAM was constantly
occupied with the upgrading of its Tungsten Lamp
Unit, a revolutionary invention was developed in the
research laboratories of General Electric Co. in the
United States. In 1908 William D. Coolidge discovered
that tungsten powder sintered and pressed into rods at
a temperature of 1,600 C became so ductile that the
rads were suitable for wire-drawing. The Coolidge
procedure became the basis of economical tungsten
lamp production very soon and, after Siemens and
Halske of Berlin had bought the patent in 1911, the
procedure also became widely used in Europe.

In the autumn of 1911 TUNGSRAM suffered a setback
in the competition against the German tungsten lamp
manufacturers. In six months it was only able to sell
one and a quarter million tungsten lamps on the
foreign market, because the Coolidge technology ena-
bled its competitors to flood the market with cheaper
and better-quality tungsten lamps. For this reason, the
board of directors of TUNGSRAM ordered the man-
agement to employ experts for developing the wire-
drawing procedure immediately. (116) Beside the
technical problems, however, difficulties concerning
the patent rights also emerged. Hence, in May, 1912,
TUNGSRAM decided to contact Auer Company, the
German licence holder of the American patent, and
proposed to set up a body representing joint interests.
The Berlin company wanted the Lamp Manufacturing
Department of TUNGSRAM to from a separate public
company and hand the majority of the shares over to
Auer Company. Although this was the company which
manufactured and distributed the Osram lamp, the
best coil lamp at the time, the transaction did not take
place, because handing over the majority of the shares
would have meant the foregoing of the company’s
independence. (117)

After this unsuccessful attempt the management re-
newed its efforts to lay hands on the production

license. In autumn, 1912 it began negotiations with the
German license holders of General Electric Co.'s pat-
ent, Siemens und Halske and Auer A.G. Initially the
Berlin manufacturers asked for 8 percent of the selling
price of the lamps as the license fee. Basing the
calculations on the marketing of 5 million lamps in one
year, this would have meant for TUNGSRAM an
expenditure of 400,000 Koronas. (118) After prolonged
negotiations the licence agreement was finally con-
cluded on 1 December, 1912. According to this
TUNGSRAM had the right to manufacture tungsten
lamps with the Coolidge technology; in return it was to
pay 3 percent license fee after the first 6 million lamps,
and 15 percent after the lamps produced on top of this.
In addition, TUNGSRAM undertook not to sell lamps
produced with the Coolidge procedure in England and
France. The agreement prohibited the Austrian license
holders of the Coolidge technology from setting up
tungsten lamp factories in Hungary. This, however, did
not stop the Viennese lamp manufacturer Janos Kre-
menetzky from founding a factory producing tungsten
lamps in Budapestin 1913, even though the Hungarian
market was inundated with tungsten lamps. This
action prompted the management of TUNGSRAM to
call upon the Berlin lamp manufacturers and ask them
to start patent law proceedings against Janos Kre-
menetzky for breaching the agreement. (119)

By 1913 the Tungsten Lamp Unit was entirely con-
verted to the application of the modern Coolidge
technology in its production of tungsten lamps. These
were already marketed with the Tungsram trade-mark
mentioned before registered in 1909. (120) In the Lamp
Manufacturing Department, the company continu-
ously invested in the up-to-date technology after 1908,
this way securing the profitability of production on the
long run. The machine lines would have allowed the
manufacturing of 22,000 lamps a day, even though
production was increased only by 45 percent, as all the
efforts to boost the production volume were frustrated
by the extremely large fluctuations in the labour force.
Every spring and autunm twenty-five percent of the
workers left the company and undertook agricultural
work. At the same time, the training of new workers
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took very long, greatly adding to the production. The
fact that the old filament workshop was far from being
adequate also hindered the efforts to increase pro-
duction.

The wire-drawing technology changed the manufac-
turing of filaments beyond belief. Three hundred and
fifty workers lost their jobs as a consequence of the
new technology, allowing the company to save
300,000 Koronas in labour costs.

With the introduction of the new technology the
company once again became competitive on the world
market, both in price and in quality. (121)

The daily output of the Tungsten Lamp Unit reached
27,000 lamps in October, 1913. The executive commit-
tee of the company, influenced by the successes
scored both on the foreign and the home market,
ordered the management to raise the annual pro-
duction volume of the GSL-s (:General Service Lamp:)
to 7 million pieces; to begin the manufacturing of
torch- and battery-operated miniature lamps; and to
make preparations for the production of the so-called
‘half-Watt’ lamps: the gas-filled lamps, but using half
the power. In addition, the company decided to set up
a research laboratory. (122)

Just as TUNGSRAM once again reached the world
standard, Irwing Langmuir developed the gas-filled
incandescent lamp in the research laboratory of
General Electric Co. and submitted the patent on 19
April, 1913.

The invention opened up a new phase in the manufac-
ture of incandescent lamps. The inventor discovered
that by filling the bulbs with gas he could greatly
enhance the light efficiency of incandescent lamps,
and this applied especially to lamps using coiled
filament. Nitrogen gas. when filled into the bulb,
reduced the evaporation of tungsten, allowing the
glowing of the filament at a higher temperature with-
out affecting the length of its useful life. (123)

The management of TUNGSBAM immediately
realized the potentials of gas-filled lamps and began
the experiments under the direction of Aladar Perczel
already in 1913. With this a new phase began in the
production of incandescent lamps which braught

several new technical problems into focus, including
questions concerning the purification of the filling gas
and the manufacture of coiled filaments.

At the end of 1913 TUNGSRAM closed an eventful
period in the production of incandescent lamps. The
Ujpest factory became a large enterprise. The execu-
tive committee duly acknowledged the results of the
technical staff shown in the field of tungsten lamp
production on the eve of the Great War. Seeing these
results the Viennese board director Miksa Krasny
expressed his joy which was all the more notable since
earlier he had held a pessimistic view of the company's
future prospects. The acknowledgement was first of all
due to the technical manager Jozsef Pintér and his
colleagues who had done their utmost to raise the
standard of lamp production. (124)

The Hungarian government also appreciated the suc-
cessful work done by the company. The Trade Ministry
awarded the Tungsten Lamp Unit with fifteen years of
tax-free status beginning on 17 May, 1907 on the
condition that it would employ at least 450 workers
and invest @ minimum of 1.1 million Koronas.
TUNGSRAM improved on both counts, as the Tung-
sten Lamp Unit employed over one thousand workers
and the company invested more than 1.4 million
Koronas. (125) As of 1 December, 1912 the Coolidge
type lamps were enjoying tax-free status for fifteen
years. (126)

The relationship between Sandor Just and TUNGS-
RAM further deteriorated after 1910. In 1911 the man-
agement repeatedly informed the executive commit-
tee that the chief executive officer of International
Tungsten Co. Ltd. was posing difficulties to
TUNGSRAM in an "offensive manner”. Hence the
executive committee authorized the management to
buy up the majority of the International Tungsten Co.
Ltd. shares. Once Commercial Bank, acting on behalf
of TUNGSRAM, had bought the 6.500 shares owned by
Séandor Just for 65 Koronas each, and this way had
acquired 97 percent of the International Tungsten Co.
Ltd. shares, all forms of cooperation were ended
between the inventor of tungsten lamps and
TUNGSRAM. (127)
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The incandescent lamps using carbon filament con-
tinued to feature on the market for quite some time yet,
even though the demands for them were rapidly
dropping. In the fiscal year of 1909/1910 TUNGSRAM
quota totalled 3,540,000 lamps. (128) Business, how-
ever, was so limited after the triumph of the tungsten
lamps that the cartel formed to market the carbon-fila-
ment lamps broke up on 31 March, 1914 and the cartel
members regained their independence. TUNGSRAM
was given its 35,000 Mark capital and its share of the
reserve fund, further 10,000 German Marks, back by
the cartel (129)

At the time of the triumph of tungsten lamps the
company's Mechanical Department also went through
substantial changes. The Department was doing more
and more business each year. Government orders
were worth an annual 4-6 million Koronas. The availa-
ble work space and machinery of the Department grew
accordingly.

The professional reputation of TUNGSRAM was also
significantly enhanced by the successes of the units
producing telegraphs and telephones. After complet-
ing the telephone exchange in Terézvaros Postal and
Telegraph Office decided to build another telephone
exchange at the address of 17 Maria Terézia Square in
order to provide service for thousands of new sub-
scribers. As the completion of the telephone exchange
handling 15,000 lines was delayed, TUNGSRAM as-
sembled a temporary exchange capable of handling
4,000 lines, which was put into operation in November,
1912. When in 1909 the modernizing of the provincial
telephone exchanges became warranted, the Postal-
and Telegraph Office, with the consent of TUNGSRAM
invited the competition — the Deckert-Homolka Com-
pany and the Telephone Factory —to participate in the
project. According to the resulting agreement, half of
all the orders in connection with the new Budapest
telephone exchange and the modernizing of the pro-
vincial exchanges would go to TUNGSRAM, and the
rest, to the competition. The license fees were shared
equally between Western Electric Co. and TUNGS-
RAM. (130)

After receiving the second large order to build a

telephone exchange in Budapest, TUNGSRAM felt the
need to establish closer links with the American com-
pany. The president of Western Electric Co. himself
wished to widen the cooperation. By 1912, when the
idea of closer cooperation emerged, TUNGSRAM had
already been in business contact with Western Electric
Co. for 12 years in connection with various license
agreements. The telephones and the exchange sys-
temns assembled by the Ujpest plant in Hungary had all
been patented by Western Electric Co. of Chicago. As
there were two other companies in Hungary which
produced telephones and exchange systems, TUNGS-
RAM wanted to modify the license agreements with
Western Electric Co. — the leading force in the weak-
current goods market at the time — in such a way that
the license fees of 10 and 12.5 percent would not
reduce its competitiveness,

As a result of the negotiations that had lasted a whole
year, an agreement was signed by the two companies
in the autumn of 1912, according to which TUNGS-
RAM was not to pay license fees after the orders
coming in on or beyond 1 May, 1912. On the other
hand, Western Electric Co. took over shares in the face
value of 1 million Koronas and hence assumed an
active interest in the Ujpest factory. Western Electric
Co. purchased the shares in cash at 150 percent. The
American company was committed to give technical
and economical support to TUNGSRAM. (131) The
presence of Western Electric Co. in TUNGSRAM as
well as its readiness to cooperate with TUNGSRAM,
significantly strengthened TUNGSRAM position in the
telephone industry. In 1913, when the installation of
automatic telephone exchange systems was consid-
ered, the system designed by Western Electric Co. was
chosen by the expert body of Postal- and Telegraph
Office, as the most advanced. On the basis of this
opinion, the Trade Ministry ordered Postal- and Tele-
graph Office to start negotiations with TUNGSRAM
about replacing the two Budapest telephone ex-
changes with semi-automatic systems. The price offer
of 5 million Koronas submitted by the TUNGSRAM
management was accepted and work began right
away, even if World War One temporarily halted it.
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The company’s Mechanical Department first of all
relied on government orders between 1906 and 1914
and, as a result, neglected the weak-current goods end
of the market. Lipét Aschner, who had been appointed
to the post of marketing manager on Gyula Egger’s
recommendation in 1908, laid the responsibility for
this on the Mechanical Department. The relations
between Pintér and Aschner rapidly deteriorated fol-
lowing the accusations. Aschner questioned the tech-
nical competence of the Weak-Current Goods Depart-
ment, claiming that without the patents of Western
Electric Co. the Department would never have sur-
vived in the market. Aschner ultimately wanted
TUNGSRAM to stop producing weak-current goods.
(133) In response to Aschner's accusations, Pintér
prepared a memorandum. In early 1908 the executive
committee asked the board member Ernd Egger, who
was also the chief executive of the Viennese branch, to
settle the dispute by giving his expert opinion.
Ernd Egger placed the production and the marketing of
weak-current goods in the Ujpest factory under close
scrutiny. He concluded that the activities had brought
the company 12-15 percent net profit (134) and hence
recommended to continue with them. He pointed out
that by eliminating the Weak-Current Goods Depart-
ment, the Mechanical Department would have had to
rely solely on government orders. In the interest of
rationalizing the production he recommended that:
— only first class goods should be produced in large
quantities
—the less marketable goods should be purchased
rather than produced
—a production and marketing strategy adjusting to
the realities should be developed
—through the training of the marketing staff, pro-
duction and marketing should be brought into har-
mony. (135)
On the basis of Ern6 Egger's expert opinion the
executive committee decided to continue with the
production and development of weak-current goods.
The problems concerning the production of power-
current machinery were also resolved permanently in
this period. The Viennese company “Vereinigte Elek-

trizitats-AG"” built up its plant manufacturing power-
current machinery on the 856 square-fathom land
within the Ujpest factory and, on 26 November, 1907,
turned it into a separate company under the name of
Egyesilt Villamossagi és Gépgyar (United Electrical
and Machine Factory). (136) TUNGSRAM completely
dissociated itself from the power machinery industry
in 1910 when it sold the shares of its power plants in
Budafok and Losonc for 692,000 Koronas to acompany
called "Részvénytarsasag Villamos és Kozlekedési Val-
lalatok Szamara” (Share Company for Electric and
Transport Businesses). In the same year TUNGSRAM
also sold its Huszar Street plant for 546,000 Koronas to
Haggenmacher Sorgyar (Haggenmacher Bier Fac-
tory). (137) These deals allowed the company to settle
its long-standing debts, as well as to buy further land
around the Ujpest factory. After prolonged negotia-
tions, the management purchased 14,510 square-
fathom'’s from Count Laszld Karolyi on 10 June, 1911.
This was done more as a precaution, since there were
stillundeveloped areas within the Ujpest factory. (138)
The company thoroughly restructured its export policy
between 1906 and 1914. It kept the old sales agencies,
while also establishing several new trade organiza-
tions. The company appointed Gyula Egger and Lipot
Aschner as founding members of the Viennese firm,
Tungsram Incandescent Lamp and Electrical Company
Limited. TUNGSRAM being a member of the cartel
established to market the carbon filament lamps,
wanted to avoid to appear as the owner of the limited
company. (139)

TUNGSRAM founded a company called Tungsram
Fabbrica di Lampade ad Incandescenza ed Impresa
Elettrica in Milan, and another one called
Obschchestvo Electrosviet in St. Petersburg. As the
Tungsram companies both in Vienna and in Milan
proved extremely successful, similar sales agencies
were also established in Madrid and Prague in 1913. By
organizing the export market, TUNGSRAM managed
to dispose five-sixth of its increased production vol-
ume in the foreign market without any difficulties.
(140)

In spite of the problems of production and the large
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investments, the company paid out 6,5 million Koro-
nas-in dividends between 1906 and 1914. In the same
period it raised its equity to 6.5 million Koronas, while
its capital reserves reached 5.8 million Koronas. The
Ujpest plant, complete with machinery, was valued at
8.7 million Koronas in the fiscal year of 1913/1914. The
company's liquidity is best shown by the fact that it
had 5.1 million Koronas in outstanding debts as op-
posed to its 4.3 million Koronas liability, while also
being in possession of supplies and goods worth 4
million Koronas.

The following figures can also demonstrate the triumph
of tungsten lamps:

Profit (Koronas) Profit
Fiscal year Carbon-filament Tungsten
lamps lamps
1908/1909 373,372 17,699
1909/1910 346,088 320,093
1910/1911 194,715 630,820
1911/1912 100,304 376,784
1913/1914 15,000 641,000

Chief executive officer, Gyula Egger, technical man-
ager Jozsef Pintér and marketing manager Lipot Asch-
ner were all instrumental in turning TUNGSRAM into a
large corporation. Gyula Egger acted as adminis-
trateur délégué after 1 May, 1906. His duties consisted
of checking the business management and represent-
ing the company abroad. With the passing of the years
he became gradually less active and the running of the
company was left with the managerial and business
wizard, Lipét Aschner, who held the complete confi-
dence of the two major share-holders, the two banks.
(141) Joézsef Pintér continued to act as the technical
manager of both departments, although he was get-
ting more and more tied up with the running of the
Mechanical Department. The two distinguished man-
agers were elected to the board of directors on the
general meetings held in 1912 and 1913.

The heads of departments running the Lamp Manufac-

turing Department were Dr. Ferenc Salzer, Simon Just
and Armin Helfgott. (142) The chemical engineer,
Aladar Peczel joined TUNGSRAM on 1 March, 1912.
Earlier he had worked for Westinghouse, the Viennese
incandescent lamp manufacturer. His services to the
company proved invaluable when the company's
tungsten lamp production went through a critical
phase. (143) Developing the production technology of
the tungsten-coil lamps in the TUNGSRAM was as-
sociated with Perczel’s name.

The company's work-force was 2,300 in 1910, which
grew to 3,600 by 1913. At the same time, the
TUNGSRAM Hungarian Wagon and Machine Factory
employed 2,500 workers, while Mannfred Weiss Steel
and Metal Works had 6,000 employees. (144)

TUNGSRAM introduced certain regulations in 1913,
which uniformly applied to the work-force as a whole,
requiring "every worker to show, both in his conduct
and work, loyalty, honesty, diligence, as well as obe-
dience and respect towards his superiors”. No one
was allowed to leave the factory during working hours,
unless one had permission in the form of an exit ticket
signed by one’s superior. People could only have
medical examination in the factory’s surgery with an
appointment card issued in the workshop office. "The
workers were allowed to consume food brought from
home on the premises only when that did not interfere
with the continuous work”. (145)

The adverse housing situation in the locality greatly
hindered the company’s efforts to expand the work-
force, and did that especially in the case of the skilled
workers. This problem affected the Lamp Manufactur-
ing Department more than it did the rest of the factory.
The management of the company first wanted to
improve the situation by building roughly 200 flats for
its workers in 1907. Several suggestion had been
submitted in connection with the Tungsram Housing
Estate. The executive committee finally instructed the
technical manager, Jézsef Pintér to work out the
details of the proposal. (146)

The workers’ cultural advancement was not helped by
the slowly progressing construction work. Minor in-
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itiatives in the cultural field already emerged in the first
years of the century.

A club fighting against alcoholism was formed,
headed by the chief mechanic, Ferenc Horvath. The
club held lectures in order to get its message through
to the members.

The club also had a football team for years. The choir,
which numbered forty members, was, again, or-
ganized by Ferenc Horvath in 1903. They enjoyed great
popularity around 1910, and from time to time gave
concerts to the workers. In the cultural field the work-
ers had no more organized activities within the
framework of the factory. Otherwise it was the grow-
ing trade union movement, and the Ujpesti Munkasott-
hon (Workers’ Home of Ujpest) within this, which was
primarily involved in the cultural advancement of the
working class. (147)

The technical, marketing and administrative em-
ployees of the company concentrated first of all on
founding and developing the factory’s sport activities.
The Ampére Sport Club was established in 1911. It had
sections specializing in gymnastics, fencing, hiking,
tennis, ice-skating and rowing. The club built tennis
courts and an ice-ring from its own resources. The
gymnasts worked out in a school-gym quite a distance
from the factory, therefore very few people could
attend the training regularly. For this reason the execu-
tive committee, on the initiative of the management,
lent 14,000 Koronas to the sport club to built its own
gym in the place where today the surgery (:reception
room:) is found. The construction work came to 17,000
Koronas, of which the members of the sport club put
up 3,000 Koronas. (148)

With the overall work-force rising, the number of
organized labourers also went up. This stood in the
way of all efforts to reduce production costs through
cutting the workers’ wages right from the start. When
in 1905, following the carpenters’ strikes, attempts
were made to cul the wages, the workers resorted to
stoppages of work. On 13 August, 1907 seventy-two
blacksmiths and locksmiths laid down the tools, de-
manding that the minimal hourly wage of blacksmiths
and mechanics starting out should be fixed in 36 fillérs.

In addition, they called on the managementto raise the
wages by twenty-five percent, to settle the questions

of the piece-work system and the overtime pay and to
instruct the foremen to treat the workers with human-
ity.

The strike ended on 31 August, after the management
had complied with the majority of the demands: the
minimal wage was determined in 36 fillérs, there was a
10—20 percent pay-rise and the company promised to
see to the complaints in connection with the piece-
work system. (149)

On 3 July, 1908 sixty male and thirty-five female
workers of the Tungsten Lamp Unitwent on strike after
the management had witheld 25 and 8 percent of the
wages of the men and women respectively, for the
extremely high percentage of rejects. The strike was
called off on 8 July without achieving anything, and 27
workers left the company as a result, while the rest of
the work-force had to accept the decision of the
management. (160) Forty-five workers in the press-
works laid down the tools on 20 January, 1912 to farce
the management to take back a union representative
called Janos Varga who had been dismissed for al-
leged incompetence, and to fire the foreman Rébert
Vajda for being rude to the workers. As the manage-
ment very firmly rejected the demands, the Hungarian
Trade Union of Steel and Metal Workers boycotted the
Ujpest factory. Finally the management and the work-
ers settled the dispute through negotiations: the
mechanic Janos Varga was taken back and the workers
dropped their demand concerning Rébert Vajda's dis-
missal in return. The Trade Union of Steel and Metal
Workers promptly called off the boycott and the strike
was ended on 10 February. (151)
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THE COMPANY DURING WORLD WAR I.

The outbreak of the First World War greatly hurt
the company: its export market shrunk and the futu-
re of its outstanding debts in the Entente count-
ries, totalling about 1.5 million Koronas, became un-
certain.

The management, however, soon overcame the
difficulties: it succeeded in maintaining the high stand-
ard of production, introduced new products, and bal-
anced the lost revenues by restructuring its export
market.

In the fiscal year of 1915 TUNGSRAM marketed 5.7
million lamps. Forty-two percent of this was sold in
Austria-Hungary, twenty-five percent was exported to
ltaly, eleven percent to Rumania and four percent to
Spain. The company exported to the Entente powers
through neutral countries. A new Tungsram firm was
established in Switzerland in order to increase the
company's share in the Italian market. Surprisingly,
the demand for carbon filament lamps reached 2.5
times the annual sales of the previous years. (152)

The invention of the so-called ’half-Watt lamps’
forecasted the possibility of a new boom in the pro-
duction of the Lamp Manufacturing Department. How-
ever, the mass-production of lamps required a cheap
filling gas. As the nitrogen-extracting process de-
veloped by the departmental head Armin Helfgott was
complicated, unmanageable and highly explosive, in
late 1914 the technical manager instructed the en-
gineer, Gyula Hevesi to construct a device which was
both safe and productive. Hevesi solved the problem
in a comparatively short time: he developed a com-
pletely operational, safe and nearly automatic
machine. (153)

The production of the "half-Watt lamps’ could start in
1915. Initially production was limited to a thousand
lamps a day, but the demand for these lamps was so

great that in the summer of 1915 the executive com-
mittee ordered the management to increase the vol-
ume of production to 3,500 lamps a day. The commit-
tee allocated 65,700 Koronas to the project. (154) The
planned increase in the production could only be
realized in January, 1916, due to problems in purchas-
ing the necessary equipment. (155)

With the introduction of gas-filled lamps it became
increasingly obvious that termination of the agree-
ment signed with Linde Company in 1911 was in the
company's interest, as the subsidiary of the firm,
Hydroxigen Co., was unable to deliver hydrogen to
TUNGSRAM in the desired quality. After long and
tedious negotiations TUNGSRAM cancelled the agree-
ment and bought back from Hydroxigen Rt. the land
handed over to it, together with the accompanying
buildings. (156)

Although the company had basic materials and lamp
bases in large quantities at the outbreak of the war, its
supplies soon required a fill-up. As by 1915 copper was
not available, the company purchased bases made of-
iron, which were plated with zinc and copper in order
to protect them from staining. As the purchasing of
these iron lamp bases also became impossible very
soon, the board of directors decided to buy the modern
machinery which had been acquired by Ganz Electric
Co. just before the war and TUNGSRAM started to
produce its own lamp bases. (157)

The Tungsten Lamp Unit alone showed a net profit of
1.5 million Koronas in the fiscal year of 1915/1916.
Such a respectable performance was made possible
by the company's marketing of 2,864,000 lamps more
than in the previous year. The profit margin was
especially high on the ’half-Watt lamps’, of which
669,000 were sold in that year. The Austrian-Hungar-
ian-German cartel founded on 1 August, 1915 for the
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marketing of light bulbs greatly contributed to achiev-
ing such a high profit margin. In repeatedly raised the
prices during its short existence. (158) According to the
cartel agreement, TUNGSRAM was allowed to sell
7,986,000 lamps. The sale of carbon-filament lamps
slightly rose again to 500,000 pieces in 1916. (159)

The great demand for tungsten lamps, both the half-
Watt (gas-filled) and the one-Watt (vacuum) versions,
encouraged the management to increase the pro-
duction capacity of its Lamp Manufacturing Depart-
ment further, The executive committee accepted the
management’s proposal and instructed it to run up the
capacity of the Tungsten Lamp Unit with a 2 million
Korona investment to the production.of 15,000 ‘half-
Watt lamps’ a day. To secure the necessary capital, the
extraordinary general meeting held on 26 October,
1916 raised the equity by 1.5 million Koronas. (160)
The full capacity of the Lamp Manufacturing Depart-
ment was utilized even in the last years of the war. As
the running of the Mechanical Department’s war pro-
duction required Jozsef Pintér's full attention, in late
1917 the management temporarily entrusted Lipot
Aschner with the technical management of the Lamp
Manufacturing Department. Aschner was allowed to
make technical and structural changes only after con-
sulting with Pintér,

The management'’s decision turned out to be a suc-
cessful one. In a short time Aschner was able to
increase the production volume considerably. The
Lamp Manufacturing Department was always pro-
vided with the necessary basic materials and tools well
in advance. Although production was continuously
increasing, finished goods hardly ever piled up in
stock. (161)

In the third year of the war important experimental
work began in the Ujpest factory of TUNGSRAM. It so
happened that the military command ordered the
company to produce electronic vacuum tubes for the
army's telephone amplifiers. The somewhat rudimen-
tary tubes were promptly taken to the front. (162)

A piece of tungsten wire made up the cathode of the
thermionic valve, which was encompassed in a cylin-
drical grid made of a piece of perforated nickel foil and

was surrounded by the anode which was also cylindri-
cal. (163) The quality of the thermionic valves rapidly
improved. This was partly due to the fact that a
successful theoretical explanation was found for the
phenomenon, and partly to considerable advances in
production technology, first of all in vacuum technol-
ogy. (164) The thermionic valves used by Telephone
Factory Corp. for the army field radios code-named
KLERA had been produced by the Ujpest factory. The
Tungsram electronic vacum tube, which was for years
the irreplaceable part of the wireless technology in
Hungary, originated in research aimed at developing
incandescent lamps. (164)

While the Lamp Manufacturing Department was al-
lowed to keep and develop its original production
profile during the war, three-quarter of the Mechanical
Department’'s production was taken up by the war
industry. The military command ordered grenade-
cases, ignition devices and, later, even hand-grenades
from the Ujpest factory. The war production de-
manded heavy investment and a lot of new ma-
chinery; their amortization, however, was also very
fast. (166)

In any case, the manufacturing of railway security
systems and telephone exchanges had to be cut down
quite substantially due to shortages of supply mate-
rials. The production of telephones barely reached
one-third of the peace-time production. The company
was able to install the Jozsef Telephone Exchange in
Maria Terézia square on 15 July, 1917 only after
making concerted efforts. As the manufacturing and
the laying of the cables proceeded very slowly, all the
lines in the area could not be opened immediately:
even so, the temporarily installed system which had
been handling 4,000 lines became redundant.

The financial status of TUNGSRAM was extremely
good, partly due to the success of tungsten lamps, and
partly, as a consequence of the very profitable war
industry. In the four years of war the company made a
net profit of 6.1 million Koronas, of which the sharehold-
ers received 4 million Koronas in dividends. The
company's equity was raised from 6.5 million Koronas
to 10 million Koronas to meet the cost of the continu-
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ous investments and to preserve the company’s liquid-
ity. In just four years the assets of the company grew in
value from 15 million Koronas to 30 million Koronas.
The good business figures made it possible, for exam-
ple, that the company was able to stash away fund of
2.6 million Koronas in the fiscal year of 1917/1918. In
contrast with the officially stated figure of 1.8 million
Koronas, the profit reached 3.83 million Koronas in
that year, of which the two major shareholders — the
two banks — received a bonus of 400,000 Koronas.

In the form of internal tantieme 330,000 Koronas were
paid out. In the last fiscal year of the war business
increased from the previous year's figure of 15,5
million Koronas to 27 million Koronas, while labour
costs only grew from 6 million Koronas to 9.3 million
Koronas. (167)

The substantial internal savings allowed TUNGSRAM
to buy up considerable businesses and holdings. From
the viewpoint of the incandescent lamp industry the
purchase of the majority of the shares in Hungarian
Glass Factory Jozsef Inwald Company Ltd. was the
most outstanding, as this was the company which had
supplied TUNGSRAM with glass for years. The entire
glass factory went into the possession of TUNGSRAM
in 1917. (168)

TUNGSRAM bought the paper-mill of the Neményi
brothers in Erzsébet (a satellite town of Budapest) in
1917 to secure the paper supply necessary for the
packaging of incandescent lamps. The company had
been purchasing its paper supply from the Neményi
brothers since 1907. When in 1917 the cartel formed to
represent the Austrian corrugated cardboard industry
tried to persuade the owner of the Erzsébetfalva
factory, Jozsef Neményi to sell his business, he offered
it for sale to TUNGSRAM instead, out of respect for the
long-standing business relations. As the proposal
seemed promising from TUNGSRAM's point of view,
the board of directors decided to buy the factory in
Erzsébetfalva for 300,000 Koronas and, together with
Jozsef Neményi, established a public company to
continue the work. The management allowed an in-
vestment of 400,000 Koronas for modernizing the
factory’s equipment, but in the last years of the war

they were already unable to get hold of the machinery.
(169)

A four-year-long dispute and animosity ended on 16
May, 1917, when the Viennese lamp manufacturer,
Janos Kremenetzky and TUNGSRAM agreed to turn
Kremenetzky's Budapest light bulb factory into a pub-
lic company under the name of Hungarian Tungsten
Lamp Factory Janos Kremenetzky Co. Ltd. Fifty per-
cent of the total shares, Worth 700,000 Koronas, were
taken over by TUNGSRAM. At the same time, the two
parties signed an agreement on marketing and pro-
duction quotas, in which the Ujpest factory also sec-
ured for itself the option of taking over all the shares of
the new company. (170)

TUNGSRAM assigned an even greater importance to
the acquiring of Elektrische Gluhlampenfabrik Watt
A.G. The company paid out 700,000 Koronas to the
Austrian Landerbank for the shares of the Viennese
lamp factory, in addition to taking over its bank debts
of 2 million Korona. (171). From 1 January, 1918 Watt
was contraolled by TUNGSRAM. It produced 7,000
lamps a day and its quota in the Austrian-Hungarian-
German incandescent lamp cartel was 4.5 million
lamps. Within a short time TUNGSRAM completely
restructured the factory. Its wiredrawing unit was
closed down, as tungsten wire was provided by the
Ujpest factory. The newly available work space was
used to increase production. Since only Watt had
manufactured X-ray tubes in the Monarchy,
TUNGSRAM did not abolished this branch. (172)

Now the management decided to establish a research
laboratory for developing new products. The board of
directors offered the job of running the laboratory to
Ferenc Hanaman, who signed the contract in Vienna
on 19 April, 1918. Hanaman willingly accepted the job,
as he had already worked for the company at the time
of developing the tungsten lamp. The board of direc-
tors put the breaking off of relations down to the
"harmful influence” of Dr. Sandor Just. Beside de-
veloping new basic materials and improving the final
products, Hanaman also made a commitment to ex-
plore the possible ways of perfecting existing pro-
duction methods and machinery. As the board as-
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signed high priority to the setting up of the laboratory,
it took steps towards exempting Hanaman from mili-
tary service. (173)

By establishing a research laboratory the manage-
ment of TUNGSRAM hoped to create an advanced
research centre, rather than simply give assistance to
the production of incandescent lamps. TUNGSRAM's
long-term goal was to be listed (once the hostilities
were over) among the companies which exchanged
inventions and licenses with General Electric Co. free
of charge.

As Hanaman could not be exempted from doing
military service, the setting up of the research labora-
tory had to wait until after 1918.

The war took a great toll in the work-force of
TUNGSRAM: 286 of its warkers did military service in
1914/1915, and their number grew to 349 in 1915/1916.
The work-force needed to maintain and improve pro-
duction could only be increased by taking on female
staff. Still, the permanent fluctuation continued to
pose severe problems in the factory’s running: more
and more female workers chose to work in ammuni-
tion factories, where the work was easier to master and
the employees were able to quit for the spring and the
summer to do agricultural work. As their training in
TUNGSRAM took weeks — or even months in some
cases —, it was very difficult to replace them. In certain
departments ninety percent of the female workers
taken on during the Summer of 1917 left the factory
before completing theirtraining. The company wanted
to make up for the shortage of workers by raising the
production norms, but in fact achieved just the oppo-
site: even the experienced female workers slacked off.
In the question of labour shortage the board of direc-
tors could see only one solution: they proposed the
management full automatization, as well as the mod-
ernization of the existing machinery, to the manage-
ment in order to switch from manual labour to
machine power in as many work phases as possible.
(175)

The huge labour turnover, however, could be assigned
not in the least to the fact that during the first years of
the war the company did not care much to raise the

workers’ pay. With their pay frozen, the workers were
unable to keep up with the rapidly growing prices, in
spite of putting in longer and longer hours. Atthe same
time, the profitability of the company, as we have
already pointed out earlier, rocketed to new heights
every day.

Beside low pay, the working conditions were also
deplorable. The female staff working next to the
vacuum stoves operated at 400 C often had to put up
with an almost unbeareble heat. The position and the
circumstances of the skilled workers also rapidly de-
teriorated as a result of the war effart. (176)

In 1917 a number of engineers and shift leaders,
headed by Gyula Hevesi and Armin Helfgott, joined the
National Trade Union of Private and Commercial
Employees. On the initiative of the organized technical
and administrative staff the organized technical and
administrative staff the Trade Union Council called
together the female workers to discuss the situation
and the future. On the meeting the women decided to
join the Trade Union with great enthusiasm. The
management looked suspiciously on the spreading of
the union movement, even though they were unable to
stop it. The marketing manager, Lipot Aschner was the
only one who, in the case of the staff working in the
administration, attempted to put an end to the organiz-
ing: he called the staff in his office and informed them
that all those joining the Union would be immediately
sacked.

The administrators could not be scared off: they
notified Aschner in a letter that the entire workforce
and the administration, supported by the Union,
would go on strike, unless he withdrew his threat. At
the end there was no need for industrial action, as the
management, seeing the united front put up by the
workers, with held from making further steps. (177)
The organized movement of the workers and em-
ployees was not without effect. On the Trade Union’s
initiative the workers were given pay rises twice in
1917, and three times in 1918. The gradual increase in
the hourly wages did not burden the company, as it
could easily pass the extra costs on to the customers.
(178) At the same time, rising wages and salaries
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hardly eased the problems of the workers and the
employees, as the food prices, with the exception of
that of flour, bread and beans, cost five times more in
the last year of the war. The situation was further
aggravated as the industry mainly catered for the
military, while goods meeting the public’'s needs were
produced in less and quantities and in inferior quality.

Watt Wien trade mark
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THE COMPANY DURING
THE TWO HUNGARIAN REVOLUTIONS
IN 1918 AND 1919

After the obvious loss of the Warld War | and the total
collapse of the former Habsburg Monarchy a
bourgeois democratic revolution known as Aster-Re-
voulion was aroused in Hungary by the general de-
spair. Hungary became a republic with the president
count Michael Karolyi, a democratic politician known
abroad too.

The atmosphere in the Ujpest factory was very tense
during the weeks prior to the bourgeois democratic
revolution of October. The workers' latest demand for
a new wage settlement was turned down by the
management who gave their grounds in that only a
brief spell had passed since the last pay-rise. The
workers went to a committee specially set up by the
government to examine public grievances. After pro-
longed negotiations the company finally agreed to a 25
percent pay-rise. Consequently, the administrators
also managed to procure a substantial raise for them-
selves. (179)

After the triumphant October revolution, in early
November, war production in the Ujpest factory was
production in the Ujpest factory was cancelled with
immediate effect by a government order. The Ministry
of Defense was owing 3.8 million Koronas to the
company. (180)

The shortage of raw materials — due to the long war—
posed grave difficulties for TUNGSRAM in running its
various departments. While the management suc-
ceeded in piling up enough coal for the production of
gas for its Lamp Manufacturing Department to last
until the end of January, 1919, the coal to be burnt in
boilers was only enough for a few weeks. As the Ujpest

power plant of PHOEBUS was able to supply electrical
power to the factory for the time being, the coal
reserves for boilers were stashed away for leaner
years. In order to save coal the Trade Ministry limited
the working hours in the Lamp Manufacturing Depart-
ment to the interval between 7.30 a.m. and 2.30 p.m. as
of 1 December, 1918. The workers were allowed
compensation for the lost two hours, which was paid
by the Trade Ministry. Special departments, such as
the Gas and Hydrogen Unit, continued to operate
round the clock.

During the bourgeois democratic revolution of Oc-
tober TUNGSRAM did not export goods in order to be
able to meet the demands of the completely exhausted
home market. The company had considerable stocks
of raw materials necessary for incandescent lamp
production. (181)

In early December, 1918 the executive committee
thoroughly restructered its business management.
Lipot Aschner was entrusted with the position of
managing director, so Gyula Egger’s term was ended.
After acting for 24 years as chief executive officer and
managing director, Egger retired from active manage-
ment, only retaining his seat on the board of directors.
Jozsef Pintér remained the technical director and
became vicepresident of the board. Dr. Ferenc Salzer,
head of the Lamp Manufacturing Department was
transferred to Watt as director, while Frigyes Baumann
moved from Vienna to Ujpest as head of the depart-
ment. Béla Friedmann was appointed to the post of
technical director, the manager, David Aschner be-
came deputy director, and the chief engineer, Béla
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Balazs, the head of the Mechanical Department. (182)
The board meeting held on 28 December, 1918 gave
permission for another pay-rise, inflation adjustment
and clothing allowance. The board ordered the trans-
fer of 30,000 Koronas to the Mayor as a contribution to
the expenses of the expenses of the Ujpest “militia”.
(183)

The shortage of coal in the first few months of 1919
began to give cause for concern. In the Lamp Manufac-
turing Department, where 1683 employees were work-
ing, only 30 percent of the production capacity was
utilized. Only 81,000 lamps were produced weekly,
which meant that the overhead costs of 235,000
Koronas had to be compared with the total sales value
of 110,000 Koronas. The Lamp Manufacturing Depart-
ment paid out a weekly 15,600 Koronas in benefits to
179 unemployed workers. (184) The situation was
even worse in the Mechanical Department. The utilized
production capacity did not exceed 25 percent, so the
960 employees of the Department only produced
goods worth 90,000 Koronas. This figure had to be
compared with production costs of 139,000 Koronas.
The Mechanical Department handed out benefits to
126 unemployed people. (185) Because of the political
intolerable international conditions, the government
Kérolyi was no more able to hold themselves after a
time and left the odium of wielding power to a
socialist-communist political group. These procalimed
the Hungarian Soviet Republic modeled on Soviet
pattern as a propetarian dictatorship. Until afterword it
came out, that only for a period of some month.

The proclamation of the Soviet Republic brought
about a major turn in the life of TUNGSRAM too: the
company was nationalized. The Commissariat of
Nationalized Industry put Janos Molnar in charge of
the whole company as production commissar, Marcell
Ambrus became the head of the telephone and tele-
graph production, and Laszl6 Havas, the head of the
Lamp Manufacturing Department. (186) At the same
time, the Controlling Work Council was formed. The
duty of the production commissars, as the agents of
the Nationalized Industry Commissariat, was to keep
up the work moral, guarantee the continuous prod-

uction and the best possible technical management of
the factory. The Controlling Work Council supervised
the activities of the production commissars. The Sov-
iet Republic assigned great significance to the incan-
descent lamp industry Department of the Nationalized
Industry Commissariat held talks with the leaders of
the Ujpest factory on several occasions and worked
out a plan to improve the running of the Lamp
Manufacturing Department, as well as to survey the
company’s demand for raw materials and the public’s
demand for the finished products. (187)

In spite of these TUNGSRAM soon made a recovery:
the Lamp Manufacturing Department was working
with 40 percent of its capacity, the telephone and
telegraph equipment production reached 60 percent of
its capacity. Unemployment was ended, the Lamp
Manufacturing Department had 1540 workers, the
Mechanical Department, 1506 employees. Later there
was another great drop in production as approximate-
ly 900 men were called up to do service in the
Hungarian Red Army. (188)

During this Council Republic the nationalized com-
pany's expenses were covered by the nationalized
Commercial Bank. Financing posed no problems,
since TUNGSRAM's shares worth 3.7 million Koronas,
10,000 Italian Liras and 9.9 million German Marks were
sufficient to serve as a guarantee. (189)

During the brief existence of the Council Republic the
administration was unable to carry out the restructur-
ing of the Ujpest factory. In spite of the difficulties
however, it could still maintain the standard of prod-
uction.
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TUNGSRAM IN THE FIRST DECADE OF THE
HORTHY REGIME

Modifications in the company’s structure during the
Early 1920’'s Admiral Horthy, the later Governor taking
up the place of the former kingdom and his supporters
including certain quarters of the Entente Powers and
local allies defeated the improvised fighting forces of
the Hungarian Soviet Government and subverted the
so called proletarian dictatorship. These few months
were not sufficient for this system to establish radical
and steady economic changes.

On 1 August the Rumanian Royal Army marched into
Ujpest, arresting the local leaders of the Commune in
Hungary and the members of the workers’ councils.
The Rumanian interventionists, together with the
Horthy militia, destroyed the revolutionary organiza-
tions of the Council Republic one by one. In the wake of
the interventionists and the militia came the landown-
ers and the industrialists to restore the old order.

The capitalists’ rule was swiftly reinstated in the Ujpest
plant of TUNGSRAM, As a retaliatory measure, 778
workers and 138 office employees were sacked, as of 1
August, 1919, for “improper conduct towards the
company”.

Those who were able to keep their job did not have an
enviable position, either. The Horthy regime halved
the wages fixed by the Council Republic and raised the
working hours from 48 to 52 hours a week after 1
August. In spite of the lower pay and the longer
working hours the workers, who had become im-
poverished after the war, were forced to take the jobs
in order to support themselves and their families.
From the surviving — fragmented — sources it is clear
that TUNGSRAM was not an exception to the rule in
this respect: by 1921 the work-force of the Ujpest
factory exceeded that of the pre-war years. (1914:

2,795 employees — 1921: 2,834 employees)
Continuous production was temporarily hindered by
the invading Rumanian Royal Army, who took along
1.5 million Koronas worth of equipment and supplies,
when they finally withdrew from Ujpest. TUNGSRAM
however, was soon able to recover its losses through
its foreign branches, and could supply the Ujpest
factory with the essential basic materials, as well as the
coal, glass and metal necessary for the production of
incandescent lamps.

As a consequence of the Trianon Peace Treaty, Hun-
gary’s internal market was substantially reduced,
which adversely affected a great number of Hungarian
companies. The loss of territory did not hurt
TUNGSRAM as much as it hurt others, since the
company had been disposing much of its products
abroad already before the war, and it could continue
with its export activities after the war. In 1921 roughly
22 percent of its incandescent lamp production was
sold at home and the rest was realized on the foreign
markets.

The industry based on vacuum technology was going
through rapid development in the early 20th century.
The tungsten coil and the use of the various filling
gases substantially improved the luminous intensity
and the useful life of incandescent lamps. As a result of
this development, electric light replaced gas light
nearly everywhere and by the 1920s incandescent
lamps had become exclusively used in a very large
part of the world. The expanding market was accom-
panied by a sudden development in the electronic and
the telecommunication industry, to which — espe-
cially in the latter case — the war provided a great
boost. The technical and the technological develop-
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ments guaranteed that only those companies could
survive on the market which had been thoroughly
prepared: companies that could not keep up with the
international competition were doomed to failure.
The management of TUNGSRAM — which had been
headed by Lipot Aschner since December, 1918 —
assessed its position realistically in the given situation.
It responded to the challenge partly by selecting a
narrower production profile and, partly, by carrying
out a substantial modernization program in the
branches which survived the selection. It took almost a
decade to carry out these two — basically simulta-
neously implemented — strategic goals. The success-
ful attainment of these goals largely contributed to the
fact by the second half of the period TUNGSRAM had
achieved international recognition as one of the lead-
ing companies in the industry. To give an idea of the
company's standing in Hungary's economy, we only
have to point out that the "hard’ currency resulting
from TUNGSRAM's export sales at the end of 1930
exceeded that of Hungary's total agricultural export in
that year.

In the first few decades of TUNGSRAM's history — as
it has already been mentioned — the company was
actively involved in the various branches of the electri-
cal industry. By the early 1920s, however, the Ujpest
factory only consisted of two units: the Lamp Man-
ufacturing Department and the Mechanical Depart-
ment, otherwise known as Telephone and Telegraph
Department.

Next to the Mechanical Department, but not subordi-
nated to it, was the Railway Security Systems Depart-
ment, which designed such systems in close co-opera-
tion with Hungarian State Railways. The equipment
was partly — manufactured by the Mechanical Depart-
ment. In 1922 the production profile was widened with
the new Radio Tubes Department which was called the
"Audion Department”. Later it became rapidly de-
veloping unit and stayed in importance not far behind
the Lamp Manufacturing Department.

During the early 1920s the Telephone Department was
the company's healthy, prosperous and fully exploited
branch. It was from here that the — since then much

expanded — branch of the telecommunication indus-
try was launched in Hungary, which later was going to
be associated with the name of today's Beloianisz
Telecommunications Factory and ils predecessor,
Standard Electrical Co. Ltd. The government was the
principal customer of the Telephone Department. The
complete modernization and automatization of the
telephone exchange system in Budapest had already
been decided before the First World War. The war, the
revolutions and the change in the government all
caused delays in the installation of the automatic
telephone exchanges.

In the very beginning of the 1920s the Trade Ministry,
on the recommendation of the Executive Board of
Hungarian Mail, found Western Electric Company's
rotary system to be the most suitable. In 1922 the
Post-Office-Administration was instructed to give the
earlier mentioned modernization programme to
TUNGSRAM, the owner of the rotary system’s prod-
uction license in Hungary. (TUNGSRAM had signed an
agreement with the American company about
cooperating in the field of telephone manufacturing
already in 1912, at the time of building the Jo6zsef
Telephone Exchange. The company renewed this
agreementin 1922.)

There was a fierce competition going on for the
Hungarian postal contracts between the three inter-
ested companies: TUNGSRAM, Telephone Factory
and Ericson Hungarian Electrical Co. Ltd. The latter
was the Hungarian branch of the indentically named
world-famous Swedish company. In the agreement
signed on 9 January, 1923 the three companies di-
vided between themselves the postal contracts. As a
matter of fact, the chief executive of Telephone Fac-
tory, Kornél Neuhold was the driving force behind the
agreement. He wanted TUNGSRBAM to hand over to
the other two companies some of its contracts to build
automatic telephone exchange systems in Budapest.
According to the preliminary agreement of 1922, the
contracts to build exchange systems in or around
Budapest would go to TUNGSRAM, while the other
two companies were to share the contracts in the rest
of the country, together with certain telephone ex-
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changes around Budapest. But the fierce battle be-
tween the three companies continued. It was Ericson
which was the most dissatisfied with its quota, al-
though Telephone Factory also complained: so much
50 that it even considered to fight a price war.

The Telephone Factory went through a very difficult
phase at the time: it did not have enough orders and,
as a consequence, faced financial problems. TUNGS-
RAM, as the strongest of the three, responded with a
bold maneuver. After long preliminary talks, in early
March, 1925 Lipot Aschner bought the majority of the
Telephone Factory shares for TUNGSRAM. At the
same time, TUNGSRAM handed over its orders to
produce railway security systems to Telephone Fac-
tory. Then in April, 1925 TUNGSRAM bought from
Wiener Bankverein more Telephone Factory shares,
this way eliminating one of its competitors. Lipot
Aschner also negotiated about buying Ericson, but a
deal did not follow. The Trade Ministry compensated
Ericson with orders to build smaller provincial tele-
phone exchanges.

In 1923 the Trade Minister gave the preliminary order
of building the Krisztina Telephone Exchange (16,000
customers) to TUNGSRAM, together with its ancillary
exchanges and the Central District Telephone Ex-
change (10,000 customers). The contracts were
finalized and extended in 1925. That was also the time,
when TUNGSRAM won the contract to automatize the
Teréz Telephone Exchange (10,000 customers). Ac-
cording to the contract, written in several parts,
TUNGSRAM was to build a network consisting of
70,000 lines. This number would have been sufficient
to accommodate the villages in the vicinity of Pest
(Rakospalota, Pestajhely, Kispest, Albertfalva, Buda-
fok). The capital telephone exchanges had to be au-
tomatized in a way which would allow the manual
exchanges to operate continuously and would resultin
no holdups whatsoever in the telephone service.

The building of the telephone exchanges posed new
engineering and technological problems to TUNGS-
RAM. The construction and the technology of the
telephone exchanges had to be adapted to the local
circumstances and the whole work had to be designed

from the technological and structural documentation
provided by the Antwerp (Hoboken) factory of Bell
Electric Company on the basis of an agreement with
Western Electric Company. The management of
TUNGSRAM put the chief engineer, Mr. Décsi in
charge of manufacturing the automatic telephone
exchanges, while the production and the technical
documentation was left with the manager, Miklos
Hegedls.

Miklos Hegedtis began his career in the Mechanical
Department as an office worker. He gained very wide-
ranging experiences in the administration. Next he
closely studied the organizational structure of the
partner companies. He was an autodidacl, in the best
possible sense. He spoke German fluently, and later
also mastered English and French. He realized that the
building of automatic telephone exchanges required
the employment of young mechanical engineers, tech-
nicians, machine-tool makers, skilled mechanics and
engine fitters with the appropriate qualifications and at
least a minimal proficiency in foreign languages.
There were plenty of engineers and technicians availa-
ble, as it was then that Technical University and Higher
Technical College released their first graduates after
the war, and the Hungarian industry was hard put to
employ these trained people. Miklos Hegedus recog-
nized the paramount importance of the introduction of
the compatibility of the parts in machine-tool making.
He organized the machine-tool makers’ workshop of
the Mechanical Department, which was at that time
among the first in the country, both as far as size and
quality were concerned.

Despite the difficulties caused by the new technical
challenges, the Mechanical Department vigorously em-
barked on fulfilling the postal order which was worth
nearly 20 million gold Koronas. To have an idea of the
growth of the Mechanical Department, it is worth noting
that (in contrast with its work-force of 1,023 in 1914) by
1923 — the year of launching the telephone project —
the Mechanical Department already employed 1,242
workers and by 1926 it had 2,625 workers. (In the same
year there were only 1,066 employees working in the
Lamp Manufacturing Department!)
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The staff of TUNGSRAM successfully introduced the
mass-production of precision instruments and com-
pleted the on-site assembling of the telephone ex-
changes within four years. The automatic telephone
exchanges were swiftly put into operation one after
the other:

Krisztina 28 April, 1928 2,440lines
Krisztina 12 May, 1928 2,550 lines
Central District 9June, 1928 1,090 lines
Central District 21 July, 1928 4,980 lines
Teréz 21July, 1928 9,400

In fact, the construction of the first exchanges took five
years and altogether resulted 20,460 lines. The
Mechanical Department also participated in the con-
struction of the Hungarian cable network. The required
Pupin cables were also manufactured by TUNGSRAM.
Between 1926 and 1928 the company, together with
other firms, helped laying the long-distance cable
between Vienna and Budapest and also received large
orders from the army. These army orders, however,
had a price: in 1927 TUNGSRAM agreed to buy Elek-
tromos és Finommechanikai Gyar Rt. (Electrical and
Precision Instrument Factory Co. Ltd. — EFIME) or,
more precisely, its Reiter Ferenc Street plant. After the
war EFIME was the cover business of the Hungarian
army people, who carried out secret rearmament there
and — hidden from the eyes of the Entente powers —
hoped to produce aircraft and parts. As a result of
incompetent management, however, the factory went
bankrupt. There were plans to restructure the factory
for incandescent lamp production using foreign capi-
tal, which prompted TUNGSRAM (who was afraid of
the competition) to buy the factory. TUNGSRAM did
not make a bad deal after all, considering that the
Ministry of Defense, in connection with the deal,
committed itself to buying equipment worth 10 million
Pengdés within the next six years in order to meet the
Army’s needs of telecommunication gear: telephones,
telegraphs, wireless radios and the rest.

In 1927 the Mechanical Department received orders

worth 25 million Pengés to build telephone exchanges
in Budapest. (The conversion from Korona to Pengod
took place between 1924 and 1926.) On top of this,
TUNGSRAM won another, approximately 1.5 million
Pengd contract to build a telephone exchange in
Bucharest.

Therefore, the Mechanical Department was doing
satisfactory business and the manufacture of automa-
tic telephone exchanges also had a favourable influ-
ence on the production of luminous sources and
electronic vacuum tubes. The high mechanical and
technalogical standard resulting from the production
of automatic telephone exchanges greatly contributed
to the development of TUNGSRAM’s own mass-pro-
duction of parts, machine-tool production and vacuum
technology.

While the construction of automatic telephone ex-
changes continued at a remarkable pace and newer
and newer orders came in from the telephone industry,
the management of TUNGSRAM decided to change its
profile,

The telephone licence agreement which had been
signed in 1921 expired in 1926. In October 1926 Lipot
Aschner started negotiations with the representatives
of International Electric Company (ISTEC) in Paris. In
the course of these talks Lipot Aschner asked for the
American company’s help in purchasing the rival firm,
Ericson. The representatives of ISTEC turned down
this request. In their counter-proposal they suggested
that the Mechanical Department be separated from
TUNGSRAM and form a public company. They were
willing to take over half of the shares of the new public
company, to transfer the right of the telephone li-
cences to the new company and promised to extend its
area of operation to the neighbouring countries. The
negotiations which had lasted nearly two years ended
with success: on 1 January, 1928 Standard Electrical
Co. Ltd. was established with an equity of 15 million
Pengds and with Lipot Aschner as president.

The position of the new company was regulated by a
separate agreement between the two parent com-
panies. According to this, the new company would
stay within TUNGSRAM's plant, and continue to build
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telephone exchanges using equipment, basic mate-
rials and personnel taken over from TUNGSRAM. In
return, TUNGSRAM would get fifty percent of the
profits originating from the postal orders not yet
completed, while in the long run, Standard SC. would
prepare for the production of radio equipment and
commit itself to purchasing the necessary electronic
vacuum tubes from TUNGSRAM. In addition to the
telephone licenses, ISTEC were to pay 3 million Pen-
gds to TUNGSRAM for the assets handed over to
Standard SC., and to provide other benefits to
TUNGSRAM. (Later the relations between the two
companies deteriorated and Standard completely
parted with TUNGSRAM in 1938, even moving to a
separate location.)

Following the complicated business transactions,
TUNGSRAM's production profile was modified. It
seems that, after considering the rapidly growing
demand for electric light sources all over the world,
TUNGSRAM'’s management saw in the production of
incandescent lamps a more reliable business than in
the manufacturing of equipment necessary for the
occasional postal orders. They also saw greater busi-
ness in the radio industry which was getting very
popular at the time, and preferred to establish the
production of radio valves in Ujpest as a new branch.
Beside everything else, the company’s difficult finan-
cial situation must also have contributed to TUNGS-
RAM'’s decision. As part of the Standard deal, the
American company bought TUNGSRAM's Telefon-
gyar (:Telephone Factory:) shares and the resulting
money allowed TUNGSRAM to reduce its bank debts
and to realize its planned investments, most of which
were connected with modernizing the production of
incandescent lamps.

The Incandescent Lamp
Industry Home and Abroad

In the previous chapter we saw that after the First
World War the management of TUNGSRAM had com-
mitted itself to produce incandescent lamps. They

should have also realized that the company had to
employ the latest technology, if it wanted to remain
competitive on the international market. During the
war, and even in the years that immediately followed,
the Hungarian companies had been cut off from the
Western, and above all, the American technologic
advances.

Already in 1920, in order to end the technologic
isolation forced on the company by the war, Lipot
Aschner started negotiations with certain representa-
tives of International General Electric Co. (IGEC) of
New York about the exchange of licenses, as well as
technologies, in connection with the production of
incandescent lamps. An agreement was reached only
after an extremely tedious series of discussions which
had taken one and a half years long, as Lipot Aschner's
report to the company management revealed it on 31
October, 1921. The agreement allowed TUNGSRAM to
use the IGEC licenses in return for a license fee. At the
same time, the American company took an active
interst in TUNGSRAM, and had representatives on
TUNGSRAM's board of directors.

As part of the deal with IGEC, two people from
TUNGSRAM'’s management, the director, Dr. Frigyes
Baumann and the chief engineer, Dr. Ferenc Salzer
were sent to America to study the incandescent lamp
factories of IGEC in the autumn of 1922. The two
executives made an account of their experiences on a
two-day conference held in the factory in early Feb-
ruary. The factory’'s modernization programme was
outlined on the basis of their reports and the ensuing
debate.

From the reports of the two executives it became
apparent that the American incandescent lamp pro-
duction made considerable progress in the field of
automatization. Before automatization the separate
work phases were executed in different departments,
the system of component acquisition was compli-
cated, etc. All this required much manual labour and a
complicated production planning. With the introduc-
tion of automatization the amount of manual labour
was considerably reduced and productivity went up
very markedly.
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The acquisition of the automatic machine lines would
have required a large investment from TUNGSRAM,
The projected cost of automatization reached
$120,000. At that time the company did not have so
much money available, so, instead of buying the
equipment from the U.S.A., the management decided
that TUNGSRAM itself would manufacture the au-
tomatic machine lines according to the documentation
provided by IGEC.

This decision caused serious problems for the man-
agement of TUNGSRAM, since its own machine tool
making was still at an early stage. Also, the documen-
tation provided by IGEC had to be converted to the
metric system and had to be adapted to the European
standards, as the American lamps often differed from
their European counterparts both in size and in con-
struction. The fact that the production of automatic
telephone exchanges — an even greater engineering
and technological task was under development in
TUNGSRAM concurrently, only added to the manage-
ment's difficulties.

With the odd exception, TUNGSRAM bought its ma-
chinery from abroad before the 1920s. The mechanics’
worshop simply serviced the existing machinery most
of the time, and it still had no modern machine tools,
whatsoever. It had no suitable gear milling machine,
measuring instruments, not even a tool-making work-
shop. Only the Lamp Manufacturing Department had a
modest tool-making workshop, the job of which was
limited almost exclusively to servicing punching-,
blanking-, drawing- and thread rolling toals as well as
machines.

There was the added difficulty that up till then
chemists and physicists had made up the technical
management: Dr. Frigyes Bauman, Dr. Ferenc Salzer,
Dr. Salpeter. (The same could be said initially about the
department manufacturing electronic vacuum tubes,
and the research laboratory also had a similar makeup.)
The relatively small number of engineers indicated
that their role in the technical management was also
less substantial.

The eminent engineers and technicians, who were
working in the Lamp Manufacturing Department

Ferenc Berényi, who organized the programming and
the dispatching service, Miklos Hrabcsak and Arpéad
Telegdy, who were the managers of the large-size and
the special — lamp production — were completely tied
up with developing new products and overcoming
technical problems.

At that time the management of TUNGSRAM did not
encourage the technical documentation of the parts
production and the assembling; in fact, it looked upon
any such proposal with some degree of distrust. The
management was concerned that the technical docu-
ments, if passed into unauthorized hands, could easily
give away information about the company’s prod-
uction technology (they were first of all worried about
the ‘outsiders’). Their concern was not entirely un-
founded, since at that time the companies, in general,
had no legal protection against industrial espionage,
except in cases explicitly connected to military
technology. As a result, the production processes and
the work phases were, most of the time, based on the
notes of departmental heads and managers (or on
words of mouth even, in some casesl!), and the altera-
tion of these procedures had not been formally reg-
ulated at all.

The technical manager of TUNGSRAM, Frigyes Bau-
mann realized the contrast between the objective —
automatization, application of modern technology —
and the available capacity. In the matter of building
American-type mechinery for producing incandescent
lamps he approached the Mechanical Department.
Miklés Hegediis and Jené Pintér, the manager and the
constructor of the mechanics workshop of the so-cal-
led 'K’ department readily responded. Jené Pintér was
the other "great’ autodidact of TUNGSRAM. Overcom-
ing a physical handicap — the legacy of the First World
War — Pintér educated himself with great enthusiasm
and determination. He learned to speak German and
English and, for an extended period, he was the sole
expert of TUNGSRAM on the documentation of IGEC
machines. In 1927, in the interest of further developing
the production technology, the rapid expansion of the
so-called 'K’ department was launched, when its man-
agement was strengthened with Jend Pintér and Ja-
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nos Lévai. (Jend Pintér, together with Mikl6s Hegedds,
fell victim to the fascist destruction.

The augmented Machine Works of the ‘K" department
started to produce machine tools. Here, almost in a
spontaneous fashion, a group of engineers and techni-
cians was formed, whose work greatly contributed to
boosting the capacity and to improving certain de-
signs. They paid special attention to the automatiza-
tion of work phases which posed a health hazard.
Laszl6 Bénki, Béla Reisz and Zoltan Kovér developed
press machine safety systems which were unique in
the whole country. Béla Kirdly and Béla Kertész pro-
duced a semi-automatic bulb-inside-frosting machine;
Erné Shiffer, the shift leader Jézsef Rajna and the
engine fitter Andras Druszil achieved, in a commenda-
ble cooperation, full automatization in the production
of the insulating glass insets, essentially following the
basic ideas of Janos Lévai's patent. They were also the
ones who found a way to replace the chemical proce-
dure with a mechanical method — grinding — in
turning the colour of the lamp caps yellow. This
procedure meant considerable savings in cost and
work area, made the heat-treatment of the lamp caps
unnecessary, and resulted in the increased strength of
the products. And again, they were the ones, together
with shift leader Kébl, who modernized the production
of lamp bases by replacing the individual press
machines with automatic multi-stage-drawing
machines, and developed the necessary tools.

The modernization of the production of incandescent
lamps necessitated the modernization of the utility
system (electricity, water, hydrogen, compressed air,
etc.), not even documented accurately on a map
previously. Very often only the staff of the utility
services knew namely from memory where to find a
power line or a gas pipe. The decade-long work of
surveying and mapping these — mostly underground
— pipes and power lines was initiated and supervised by
the engineer Gyula Viola. At the end, the production of
automatic machines was achieved within the framework
of the company. At the same time TUNGSRAM's —
since then internationally recognized — vacuum-
technological machine manufacturing was established.

In the course of modernizing the production of
incandescent lamps — during the mid-1920s-
approximately 170 different machines were put into
service. The introduction of automatization
simplified the work phases as compared to the
earlier methods, and split the whole production
sequence into three parts. By the end of the moderni-
zation period the daily capacity of TUNGSRAM
reached 120 thousands lamps — without an accom-
panying increase in the work-force. It must also be
pointed out that TUNGSRAM carried out the whole
project during the worst years of inflation, with
cheap labour and inflated prices.

While the modernization of the production of incan-
descent lamps continued with great energy within the
factory, the expected growth in the company’s out-
put urged TUNGSRAM to be as independent from its
suppliers as possible. The acquisition and the pro-
duction of glass bulbs necessary forincandescent lamps
was a recurring problem of the company. In the after-
math of the Trianon Peace Treaty the glass factory of
Ujantalvolgy bought by TUNGSRAM during the First
World War went over to the Czechs and, as a result, there
were daily transport difficulties. To end these difficulties,
on 5 April, 1921 TUNGSRAM bought the shares of Glass
Factory of Tokod and gradually changed the factory's
profile from the earlier, mostly industrial glass ware to
the production of glass bulbs. Glass Factory of Tokod,
which had to rely on imported sand, started to produce
glass bulbs in 1922. TUNGSRAM made substantial
investments in Glass Factory of Tokod. The company
decided to build a new blast furnace tub and pot, pottery
and warehouse. As the workers earlier had commuted to
Tokod from Felvidék, the annexed Northern part of
Hungary, annexed by Czechoslovakia in the interest of
maintaining a regular work-force the company now
decided to establish a housing estate for its workers in
this provincial town. Already in 1923 one hundred and
thirteen flats were handed over to the factory workers.
The glass factory had four to five hundred workers after
the investment and was able to produce 20—25,000
bulbs a day. It formally retained its independence,
although actually it was controlled by TUNGSRAM.
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The necessary, quite large amount of packaging mate-
rial meant an equally severe problem for TUNGSRAM.
For this reason the talks that had earlier been initiated
about buying the shares of the Neményi Paper Mill of
Csepel were renewed in 1920. TUNGSRAM secured an
option to buy these shares, although it never pur-
chased them. Business considerations moved the
company to choose another soution. The shares of the
paper mill nominally went into the possession of
TUNGSRAM, and the Ujpest factory's interests were
represented in the Neményi Paper Mill's board of
directors by Lipot Aschner and one of his sons, Pal
Aschner. In return, members of the Neményi family
also had a say in the running of TUNGSRAM; for
example, Dr. Béla Neményi ran the Law Department as
company director.

As we have already pointed out, the domestic market
only had a secondary importance to TUNGSRAM, at
least as far as quantity was concerned. Nevertheless,
the company management could not ignore what
was taking place on the home front of incandescent
lamp production. Understandably, they were con-
cerned to hear the news in 1922 that a new incan-
descent lamp factory was in the making in Budapest.
The fact that one of the inventors of the tungsten
lamp, Sandor Just was among the founders of the
new factory, made the emergence of the competitor
all the more alarming to the management of
TUNGSRAM.

The Just factory held its statutory meeting on 9 Janu-
ary, 1921, and the construction of the new incandes-
cent lamp factory in Ujpest, on the site of an old liquor
factory was immediately decided. The factory was
designed to produce 30,000 lamps a day. The first
lamps were produced still in the same year and were
marketed in 1922. Since the factory was able to
produce most of its basic materials — for example,
glass bulbs which were produced in blast furnace pots
within the factory — it was a potential threat to
TUNGSRAM'’s sumpremacy on the domestic market.
Also, the name 'Just’ must have had a good ring,
because the new company was soon given substantial
domestic and foreign orders.

The first period in the history of the Just factory proved
to be a success. For a while the share-buying fever,
brought about by the high inflation rate, even guaran-
teed the capital necessary for the factory to purchase
equipments. The majority of the shares were in the
hands of six private investors, who had increasing
difficulties in raising the money for the newer and
newer investments. The main share-holders already
offered the shares of the Just factory for sale to
TUNGSRAM in 1922, but lzz6 declined the offer at that
time. In 1924, when the setting up of the international
incandescent lamp cartel was already under way, the
syndicate of the four leading companies (IGEC, Osram,
Philips and TUNGSRAM) decided that the time was
ripe for getting rid of their competitor: they did not
want to give to Just factory its quota, or rather, they
wanted to lay their hands on that quota. In the Summer
of 1924 the syndicate, through various agents includ-
ing one of the directors of the Just factory, quietly
bought the shares from the previously mentioned six
inventors and one large bank, MOKTAR, as well as
from other share-holders. On 16 October, 1924 the
leaders of TUNGSRAM suddenly appeared on the
board meeting of Just factory and announced that they
held the majority of the shares and they were unwilling
to put any more money into the company which was
already operating with a loss. The board of directors
had no choice but to close down the factory and lay off
the employees and the workers. Some stormy scenes
took place in the general meeting of the Just factory,
held in December, 1924, when the small share-holders,
together with the sacked employees and workers,
voiced their grievances. But every show of temper was
wasted. The Just company went into liquidation, the
factory was dismantled, the machines were moved to
the Ujpest plant of TUNGSRAM and the old factory
building was used as a storage space, carpentry
workshop, etc. Since the factory’s liquidation was
prolonged by the small share-holders’ resistance (until
1948, in fact), the syndicate tried to profit from the
formal existence of the Just factory even during the
years of the liquidation procedure. Sandor Just's
silence was bought for the yearly sum of a thousand



47

TUNGSRAM

dollars, the ex-director of the factory was fomally
employed by TUNGSRAM, while the quota allocated
to the Just factory within the international cartel was
divided between the four large companies.

The campaign launched against the Just company
coincided with a major event in the incandescent lamp
industry: the forming of the international incandes-
cent lamp cartel.

The intense industrial developments following the
First World War, together with the growing competi-
tion on the markets and the dynamic channelling of
capital towards the incandescent lamp production and
other branches of the electrical industry, moved the
leading factories of the world to establish an interna-
tional cartel. The idea of a cartel was brought up by
the Dutch company, Philips, and the German Osram
Group. With the exception of the French, Belgian and
the Spanish companies, almost every European fac-
tory joined the cartel. After holding long preliminary
talks, the signing of the agreement, known as the
‘General Patent and Business Development Agree-
ment’, took place on 14 December, 1924. The cartel's
legal body was incorporated under the name of PHOE-
BUS S. A. PHOEBUS, which resided in Geneva, man-
aged the cartel’s affairs as an independent body. The
cartel agreement very strictly regulated the operation
of the member companies. It worked almost as a sepa-
rate international company with elected boards, ap-
pointed executives, independent inspectors. At the
end, 90—95 percent of the world’s incandescent lamp
producers joined the cartel. At the same time, the
cartel consisted of several groups, the most significant
being IGEC (which, however, only joined the cartel
with its European branches on account of the Ameri-
can antitrust laws), the German Osram group, the Phi-
lips concern, English Electric Company and TUNGS-
RAM's concerns. These five groups made up the core
of the cartel, as evidenced in the fact that they held ten
of the sixteen seats — and therefore, the majority —on
the board of directors. Since TUNGSRAM was a found-
ing member, it, too, had a place on the board of
directors, allocated to Lipot Aschner, who was at one
point the vice-chairman of the board. In addition, he

was actively involved in other organizations and com-
mittees of the cartel. TUNGSRAM's participation and
its leading position hence secured had the added
advantage that its employees — primarily researchers
— had a chance to study the work of other cartel
companies.

Beside and on top of the already listed groups, there
were the so-called 'pools’ formed in order to secure
stronger positions within the cartel. These 'pools’
developed closer, direct cooperation between each
other. An example of such 'pools’ was the one consti-
tuted by Philips, the Osram Group and TUNGSRAM.
These associations, however, failed to eliminate the
constant disputes — and in some cases litigation,
even-between the members.

PHOEBUS # A. was formed with the high-minded
objective of improving the standard and the economy
of electrical light sources all over the world. In fact, the
real aim behind this slogan was to drive the non-
member companies out of the market. There is some
written evidence in the PHOEBUS documents showing
that in the most important areas PHOEBUS was only
prepared to give 5 percent of the market to the
non-member companies.

Improving the quality of the lamps was only one way
of getting rid of the competition, rather than being its
ultimate goal. At the same time and as a by-product,
this ruthless competition between the companies, and
the attempt to destroy the weaker contestants and take
over their shares of the market, resulted some very
significant technological advances.

It was PHOEBUS, for example, which for the first time
carried out a complete rentability study concerning
lighting. The cost of electrical energy, the initial invest-
ment, the cost of replacing the light bulbs and servic-
ing the light system featured in this calculation. The
calculation aimed to show that, even when the higher
electricity rates of the 1930s were considered, it was
warth trading off the increased luminous efficiency of
the lamps with a shorter useful life. This was how the
1,000 hour useful life of the general service lamps
arose and became standard. This is still an accepted
figure in Europe today. The companies not joining the
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cartel made a big show of the fact that their lamps
lasted longer than 1,000 hours. Only they forgot to
mention that the luminous efficiency of their lamps
was inferior.

PHOEBUS, too, had to propound the scientific founda-
tion of its stance in the question of the useful life of the
lamps. The general benefits of this research were fell
throughout the entire industry for decades to come.
The joint scientific capacity of the cartel members was
needed to come up with a mathematical relationship
between luminous efficiency, energy consumption
and usetul life for the various types of lamps.

The cartel agreement specified compulsory standards
for incandescent lamps. It formulated the concept of
SCE (Standard Corporation Efficiency) for checking
whether the products of the member companies met
the specification. SCE expressed all the qualitative
paremeters of an incandescent lamp in a single
paremeter, making the comparison between various
products possible. PHOEBUS established its own re-
search laboratory, where the products of all the cartel
members — as well as those of the non-member
companies — were regularly tested. This way PHOE-
BUS became the pioneer of the practice of statistical
quality control, which has been widely used in several
branches of the industry ever since.

One of the major functions of PHOEBUS was the
division of the market between the members by way of
defining their quotas. The quotas were determined on
the basis of the member companies’ sales figures in
1921 or 1922. The quotas were expressed in ‘units’, this
way dealing with lamps of various types and outputs.
Prices were calculated in the currency of '‘Phoebus S’
which was linked to the value of the gold dollar, At the
time of founding the cartel, TUNGSRAM's quota
amounted to 5.655 percent of the world’s total prod-
uction: 22,199,121 units ar 17 million lamps annually.
With this figure TUNGSRAM came third in the cartel
after Philips and Osram.

By the way, at the time of founding the cartel a certain
‘reserve fund’ was set aside for TUNGSRAM with
reference to the fact that it still could not recover from
the damages of the First World War,

The cartel agreement permitted each member com-
pany to ‘trade’ with each other in their quotas accord-
ing to the members’ special business interests or any
other considerations. Naturally, these transactions
were rigorously checked and this option was only
allowed if strict financial conditions were met.

In the first three years TUNGSRAM's share in the
cartel’s sales was as follows:

= Thecartel's TUNGS-|  Over
Fiscal period total RAM's or under
sales sales achievement
in thousand units
First period,
01/01/1925—- 592,000 30,710 —2,288
31/05/1926
Second period,
01/06/1926 ~ 448,000 26,593 + 1,187
30/06/1927
Third period,
01/07/1927 - 493,000 29,460 —3,841

The figures show that in the first period TUNGSRAM
was unable to meel its gquola as deflined by the cartel
and received a refund of 490,000 Pengds in return. In
the second period it overshot the target and hence was
obliged to pay compensation to its partners in the sum
of 230,000 Pengds. In the third period its sales, again,
fell short of its quota, and the sales figures of the
following years showed similar variations. The quotas
were subject to changes, as the companies which paid
compensation after their excess production in one
year, asked for the raising of their quotas next year. For
example, at the end of the 1920s TUNGSRAM agreed
to hand over its quotas in China and Brazil to IGEC on
account of the high cost of transportation.

We must point out that in cases where larger quotas
changed hands, the companies actually delivering the
goods were obliged to use the trademarks of the
companies which originally owned the quotas, and
their products had to meet very strict specifications.
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There were ceaseless manipulations around the
quotas by the member companies, often resulting in
acrimonious disputes about the way of rendering the
accounts. In such disputes — or, in fact, in any
disagreement between the member companies — a
separate jury, elected by the cartel’s general meeting,
was to mediate. In disputes between cartel members
and outsider companies or government bodies the
cartel's interests were represented by PHOEBUS S. A.
or its attorneys.

Perhaps the most important part of the cartel agree-
ment was the section laying down the extremely harsh
regulations in dealing with the non-member com-
panies. Cartel members were forbidden to sell basic
materials and parts to the outsider companies so that
they would not become more competitive. In order to
remain competitive at all, the outsider companies
responded to this by lowering their prices below that
of the cartel members.

The cartel launched a ruthless price war against the
outsider companies. They produced second-line
lamps — “Nebenmarke Kampf-Lampe”, in German —
and sold them considerably below the price of the out-
sider companies’ products. (The second-line lamps
were produced using reject tungsten filaments of
uneven thickness.)

The purpose of the price war was to subdue the
outsider companies. These could only choose be-
tween two possibilities: either they joined the cartel or
withdrew from the incandescent lamp business.

The cartel quite often bought a company and either ran
it under the name of one of its member companies, or
closed itdown. The latter happened to the Just factory.
In fact, the interests of the strongly centralized interna-
tional incandescent lamp cartel ran counter to the
interests of the consumers. With its strict business
policy and monopolistic prices and guality, the cartel
was able to fill the shops and the customers’ homes
and factories with lamps which suited the interests of
its own membership. At the same time, the cartel
secured a market for its members, who pocketed an
extra profit from the monopolistic prices. The cartel

also provided a certain technical advantage to its
members, since — according to the cartel agreement
— the members were free to use each others’ patents,
and were only obliged to settle the finances later. The
guaranteed market and the technological advantages,
therefore, had great advantages for the cartel mem-
bers, who —expecially in the first period — made quite
a profit. They were able to finance their research and
development and the initially loss-making electronic
vacuum tube production from this money.

When the Germans occupied The Netherlands first
and then France, the Dutch Philips and the French
incandescent lamp factories went into their posses-
sion. This would have meant the German control of the
cartel. The war gradually rendered the operation of
PHOEBUS impossible. The international incandescent
lamp cartel practically ended its operation after the
outbreak of the Second World War. In January, 1941
TUNGSRAM notified L.J. Van der Valk, the chief execu-
tive officer of PHOEBUS of its intention to leave the
cartel as of 1 March, 1941, and with that its member-
ship was formally terminated.

The First Years of Electron
Tube Production

After the First World War an important new section
was added to the electrical industry: electronics. The
traditional products of the electrical business were
generators, electric motors, transformers, indicating
device etc.

The widespread use of incandescent lamps served the
development of electronic vacuum tubes. Then the
radios became popular, and with that the production
of radio valves took off in a big way. The broadcasting
business launched in America gave a great boost to
the radio industry. Following the example, the standar-
dized and closely interconnected development of
radio transmitters and receivers began all over the
world.

The constant drive to perfect the existing tubes was the
major task of the electronic vacuum tube industry. This
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was aimed at two major objectives: on the one side,
there was the economy, the safety and the durability of
the tubes, as well as the cheaper and better production
technology. The technical development aiming to
serve these two goals brought about changes, first of
all, in the basic material and the structure of the
cathodes, beginning with the tungsten cathodes right
to the modern oxide cathodes.

The other main objective was to increase the number
of applications of electronic vacuum tubes, as well as
their wattage. The satisfactory technical solution of the
problem meant by heating the thermionic valves from
the mains posed a great deal of difficulties.

By the end of the 1920s the elctronic vacuum tubes
powered by batteries had been more or less phased
out. The development of electronic vacuum tubes
designed to run on the mains had greater prospective
and helped to increase the wattage and the sensitivity
of the tubes. At the same time, solutions had to be
found to the special technical problems accompanying
operation from the mains, such as the occasional
power surges, for example, which could damage the
extremely sensitive tubes.

The boom in the production of electronic vacuum
tubes in Hungary took place between the two world
wars. The work-force was there, and the Hungarian
experts acquired a good reputation in the electrical
industry. The necessary basic materials were available
in Hungary, and the industry only had to rely on
foreign export for smaller quantities. There was an
almost unlimited market for the products. The country
was still in a backward state as far as electrification was
concerned and this way the further growth of the
market with the advance of electrification could rightly
be expected. The relatively low cost of production and
the renowned reputation of the Hungarian technical
staff had a favourable influence on the export. For the
above reasons, the introduction of electronic vacuum
tube production in Hungary seemed attractive to the
investors. Between the two world wars we can distin-
guish two periods in the Hungarian electron tube
production. The first period lasted until the early
1930s, when broadcasting started in Hungary, which

o
“ 1

resulted in a growing number of radio sets in the
country. In 1927 there were only 82,000 people who
owned radio licenses in the whole country, as opposed
to the 300,000 licence owners in 1930. This period saw
the founding of the radio valve industry.

TUNGSRAM produced electronic vacuum tubes for the
field radios of the Austro-Hungarian army already in
1917, but those were, more or less, custom-built. The
real mass production began in 1922. That was the time
when the Audion Department was established
within the factory. Beside producing electronic vac-
uum tubes, some research and development was also
part of the work of the department. (The Research
Laboratory was also involved in producing radio val-
ves.) Only a limited number of documents have sur-
vived to tell about the first years of operation in the life
of the Audion Department. Jené Pintér was most likely
to be in charge of the technological development and
the start of production in the early days, while Karoly
Czukor and his group handled the construction of the
tubes as well as the electronic problems in general.
The cathodes of the first electronic vacuum tubes of
TUNGSRAM were still made of tungsten and were
marketed with the designation H2 and H3. The MR
series—MR2 and MR3—came out in 1925; they had
tungsten cathodes, containing a small amount of
thorium. This type helped spreading the radios’ popu-
larity, since it operated at a lower temperature—1600
C—which, in turn, allowed the extended use of bat-
teries as power supplies. Therefore, itis hardly surpris-
ing that the first TUNGSRAM electronic vacuum tubes
were advertised in the newspapers in early 1925. The
construction of the surviving H2, H3, MR2 and MR3
tubes shows that these tubes followed the American
and the French design, rather than that of the Ger-
mans.

During the mid-1920s the production technology went
through changes, too. At that time the machinery, was
the same as in the production of incandescent lamps.
To achieve the appropriate vacuum level, diffusion
pumps replaced the earlier used rotational oil pumps.
Later on magnesium getter was used to maintain a
good vacuum throughout the useful life of the tubes.

)
7
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The extremely rapid development of radio technology
started a fierce competition in the international market
all over the world, which resulted in newer an newer
tube designs. In the mid-1920s the barium tubes
appeared on the European markets and, since the
older Tungsram tube designs could not compete
against these valves, the Audion Department was
facing the prospects of the closure.

Then TUNGSRAM's two experts, Dr. Karoly Czukor
and Erné Winter developed Tungsram’s own barium
tube in about four months of intensive work and, in
1927, these tubes appeared on the market. The barium
tube was further developed and, following Pal Tury's
research, the expensive and fragile platinum used in
the cathode was replaced with the cathode core of
metallic tungsten. This research produced tubes, such
as the G409, which already reached the world stand-
ard. There were several other changes in the construc-
tion of the tubes; for example, tubes were produced
with two or more grids, which allowed the use of
smaller batteries as power supplies in radios . . . (Dur-
ing the 1920s electrification in Hungary — especially in
the rural areas — was far from complete, therefore,
each radio set required its own power supply.) As a
result of the triumph of broadcasting, the structural
development of the tubes went through its most
dynamic phase. The competition between the fac-
tories made the development even faster. There was
still no cartel agreement between the factories which
produced radio valves, so TUNGSRAM faced fierce
competition trying to find export market for its goods
produced in excess of the domestic consuption. By the
end of the 1920s TUNGSRAM was making progress in
this respect and the Tungsram tubes were sold all over
the world in ever growing numbers.

The surviving documentation of the production and
export of radio valves is relatively scarce, and the
various figures often contradict each other. The vol-
ume of production between the years of 1925 and 1930
went (approximately) as follows:

Year Number of tubes
1925 252,000
1926 291,000
1927 262,000
1928 291,000
1929 642,000
1930 1,123,000

According to other sources, 379,000 radio tubes were
produced in the fiscal year of 1926-1927. This figure
fell to 170,000 in the fiscal year of 1927-1928.

The number of tubes sold fell short of the number of
tubes produced. The sales figures in the same two
fiscal years went as follows:

1926-1927
19271928

288,000
150,000

The next table shows the geographical breakdown of
the sales figures:

19261927 1927-1928
fiscalyear [/ pieces
Hungary 56,000 53,000
Europe 190,000 74,000
America 39,000 22,000
Elsewhere 3,000 1,000

As the tables indicate, only 20-25 percent of the total
number of tubes were sold on the domestic market;
more than half was built into the radios of other
European countries and the rest was realized on other
markets. Austria provided the greatest market, while
the Argentine sales more or less accounted for the
American market. Tungsram tubes were sold in almost
every European countries, but India and South Africa
was also among its clients. The sales were conducted
mostly through the various foreign sales offices of
Tungsram which had been set up all over the world.



TUNGSRAM

52

Radio valve production was still largely a matter of
manual work in this period; it was not a profitable
business and only its perspectives could justify the
investment. The total costs of the 170,000 tubes pro-
duced in 1927—1928 added up to 248,20 percent of the
total sales price. In this, 71,7 percent was the cost of
material, 28,88 percent was the labour cost and the
so-called factory overhead costs made up 147.62
percent. The above cost analysis in itself can show the
financial drawbacks resulting both from the large
structural investments of the introduction of mass-
production after rapid development and from the
expensive basic materials. These years really were the
heroic times of radio valve production.

The bad business figures of the 1920s, however, did
not discourage the management of TUNGSRAM. The
fact that the entire ground floor and first floor of
Building No. 36, which was built in 1930, was given to
the radio valve production or, using its contemparary
name, the Audion Factory, can testify to that. Engineer
Holzer was put in charge of the factory. Istvan Elek, an
accounting expert of great organizational talent was
given the task of reducing the production costs of the
factory and turning the previously loss-making busi-
ness into a profitable one. The second period, when
the structural investments were reaped and the ra-
tional organization of the work began, took place in the
1930s.

The First Decade
of the Research Laboratory

No large company can do without research and deve-
lopment. Perhaps more than the invention of new
products, the perfecting of existing products and
technologies, as well as the adapting of other com-
panies’ inventions to the conditions of one’s own
factory necessitate the intensive work in this field.

Hungary has several scientists and engineers whose
discoveries and inventions considerably contributed

to the prosperity of the country’s industry. These
pioneers mostly worked on a single project, quite often
had no connections with the industry, while others
became investors or at least top managers in various
factories. Of all the large Hungarian companies only
TUNGSRAM had its own research and development
centre, the Research Laboratory setup in 1921.
Research Laboratory — which continued to operate
throughout periods up to the present day — had
varying success. Almost a decade had past before its
two major inventions — the large-crystal tungsten coil
and the incandescent lamp filled with krypton — were
born. These two results had — and still have —
wide-ranging implications in the industry all over the
world.

The successes of the technical and industrial develop-
ment, which had been born in our defensive war
efforts in the First World War and which continued to
shape the industry and the structure of the whaole
technical sphere of postwar era, while also intensify-
ing the competition on the international markets,
greatly contributed to the founding of the Tungsram
Research Laboratory. The survival in the competition
was the external stimulus which prompted the man-
agement of TUNGSRAM to establish the laboratory.
Lipot Aschner, the chief executive officer of
TUNGSRAM did not have a technical aptitude; in-
stead, he had a feel for hitting on the right ideas to
create the appropriate technical background for a
solid, competitive and profitable company.

There had been research and development in
TUNGSRAM before the Research Laboratory was
founded. We only need to refer to Sandor Just’'s and
Ferenc Hanaman's tungsten lamp invented in 1903, or
the successful development of radio valves in 1917.
These results, however, were not the products of
carefully planned and coordinated research.
Choosing the head of the Research Laboratory caused
considerable headache for the company manage-
ment. People having the right academic qualifications
could only be found in universities, and they were not
willing to give up their position for an undoubtedly
different line of work, more closely connected to the
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industry. Lip6t Aschner announced on TUNGSRAM's
board meeting held on 11 December, 1920 that Ignéac
Pfeifer had accepted the job of running the laboratory.
(On the same meeting the sum of 1.6 million Koronas
was allocated for the equipment of the lab.) Ignac
Pfeifer (1867—1941) had been a lecturer in the Chemis-
try Department of the Budapest Technical University
since 1912. He joided the movement of the socialist
engineers in 1918, and during the Hungarian Council
Republic he was the head of the Social Production
Commissariat, beside participating in the work of
several committees of the Science and Technology
Council. In the purge following the fall of the Council
Republic a number of prominent scientists of the
Technical University, as well as other institutions,
were made redundant. A great many of them fled
Hungary, seeking famein other countries for them-
selves as well as the land which expelled them. Ignac
Pfeifer stayed. He even resigned from his university
chair voluntarily in order “to protest against the mea-
sures (numerus clausus) irreconcilable with the idea of
human rights”. Ignéac Pfeifer accepted the job of run-
ning TUNGSRAM's research laboratory.

Although Pfeifer’s original research had been some-
what different, as an excellent organizer and a scientist
of good practical sense, he became more than simply
the head of an institute which was unique in the
industry at the time: he grew to be its inspiration and
spiritual father. Pfeifer continued to be loyal to his
progressive ideas: in the 1920s he became a member
of liberal bourgeois parties and also had a leading role
in the free-masonic movement.

Ignac Pfeifer was not the only one who gave up (or,
was forced to give up) the — at the time, more
respectable — university post to do industrial re-
search. Ignac Pfeifer selected his first colleagues
mostly from the most talented — and similarly inclined
— people of the young academic generation. That was
how Dr. Imre Brody, Dr. Pal Selényi, Pal Vidor, etc. got
to work in the Research Laboratory.

Industrial research is different from the kind of re-
search taking place in universities. Acclimatization to
the new circumstances naturally caused some prob-

lems to the new colleagues in switching from
academic work to industrial research. In an interview
given later Dr. Pal Selényi said: “...the tendency of
transforming (its results) into technical use, i.e. inven-
tions, is inherent in science, and an industrial re-
searcher does nothing more than trying to speed this
process up a little.”

The management of TUNGSRAM gave lots of freedom
to its researchers. Perhaps that was how the manage-
ment tried to make up for their sacrificing the greater
freedom of academic research for the sake of the
industry. Nevertheless, the management demanded
results which helped the production and could be
converted into money. The contract of the engineers
and physicians employed by the Research Laboratory
included a condition, whereby they had to conduct
their projects so that they end in inventions. The
patents had to be registered under the name of
TUNGSRAM, and it was TUNGSRAM who would first
of all benefit from the resulting profits, although the
inventors, too, shared in the fame and fortune. But
patents did not follow immediately; it took time before
the work of the research laboratory produced signific-
ant results. The management of TUNGSRAM — and
Lipét Aschner, more than anyone else — supported
the work of the laboratory with the necessary patience
and finances. Once Imre Brédy remarked about the
money spent on research: ” .. .they did not give all
that money to the research laboratory from humanita-
rian reasons; instead, they invested so that one day a
successful invention would return the investment with
ample profit”. The same thing was expected from the
Research Laboratory, and its staff had to live up to this
expectation. Initially the Research Laboratory had very
modest means. Its first home was a one-storey build-
ing consisting of a few rooms, and it was annually
extended. The new building was handed over in 1930.
It was regarded a modern laboratory at the time,
providing a comfortable work environment for the
staff.

The research carried out during the first phase of the
laboratory’s history was aimed at perfecting the prod-
uction of incandescent lamps. This wark had two
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major areas. One was improving the production of
incandescent lamps in order to enhance their lumin-
ous efficiency and the quality of the light. The other
area was the constant checking of the basic materials
necessary for incandescent lamps (metals, glass,
gases, etc.) and the developing of new materials.
Parallel with the automatization of incandescent lamp
production, the possible improvements in the prod-
uction technology and the assistance in solving the
problems of automatization came to the fore of the
researchers attention.

There were projects which continued to feature on the
Research Laboratory's agenda throughout its history
— for example, the work aimed at perfecting the
tungsten filament. Tungsten filaments had to face
extremely rigorous requirements. It had been known
for long that the mechanical properties of tungsten
depended on its crystal structure. All over the world
researchers tried to produce tungsten structured from
large crystals. The task was all the more challenging
since the desired technology should have been suit-
able for mass-production, not simply for laboratory
conditions. This problem occupied the staff of the
Research Laboratory for quite some time, until their
research was finally crowned with considerable suc-
cess,

Wide-ranging experimeants were carried out concern-
ing the other important element of vacuum technol-
ogy, molybdenum. There was continuous work in
glass technology and, after long and steady efforts, the
researchers succeeded in producing glass which was
suitably manageable and transparent. Appropriate
processes for etching, painting and coating glass were
also developed. The work of the Research Laboratory
was not separated rigorously from the activities of
other technical staff working within the factory. De-
veloping automatic telephone exchanges, incandes-
cent lamps and radio valves in the same location had
the added advantage of allowing the healthy “migra-
tion” of the professional staff and the well-qualified
workers. This opportunity left the door open for
everyone to find the place most suited to their talents
within the factory. For example, that was how Gydrgy

Szigeti moved first to the Research Laboratory in 1928,
after working in the Mechanical Department, and
eventually ended up in the Audion Department where
he studied the areas of application of radio valves, as
well as their calibration. Moving the talents around
continued to be a company policy. TUNGSRAM's
Patent Office belonged to the Research Laboratory. Its
task was to register the patents used by the company,
but also, to keep the researchers informed about the
patents sand monitor the status of research projects
from the viewpoint of registering them as patents. The
reputation of Tungsram’s researchers very soon
spread outside the factory. Ignac Pfeifer became the
president of the Hungarian Chemistry Society, Dezso
Pillitz, and later, Pal Vidor, its first secretary. The staff
of the research laboratory held several lectures in
various societies and published articles in technical
journals.

The Emergence
of the TUNGSRAM Corporation
and its Business Achievements

Earlier we have already noted what steps TUNGSRAM
took in order to be self-sufficient both in basic and in
secondary materials. To this effect they bought the
glass factory of Tokod and the shares in the paper mill
of the Neményi brothers. Then, in the interest of
defining a production profile, they bought shares in
the Telephone Factory and took part in founding
Standard Electric Corp. All this took place within
Hungary. During the early 1920s, however,
TUNGSRAM started to increase the number of its
foreign investments. 1922 TUNGSRAM bought from
Elektro-bank of Warsaw the shares of the Warsaw
incandescent lamp factory called Cyrkon. Cyrkon was
capable of producing 1 million lamps annually.

TUNGSRAM continued to use the Cyrkon trademark as
a secondary trademark even after the Second World
War. TUNGSRBRAM continuously acquired new foreign
sales agencies, the most significant of which operated
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as independent public companies. In 1927 the
TUNGSRAM corporation consisted of the following
factories and commercial enterprises:

Factories (100 percent interest)

Elektrische Glihlampenfabrik “Watt” A.G., Vienna
Zjednoczone Fabryka Zarowek Spolke Akczyjna (Cyr-
kon), Warsaw

Tokod Glass Works Corp., Budapest

"Klara” Glashiittenwerke A.G., Utekac (Glass Factory
of Ujantalvalgy)

Factories (Joint ownership)
Telephone Factory Corp., Budapest
Standard Electric Co., Budapest
Dial Telefon SC., Budapest

Sales Agencies Abroad

Tungsram Elektrizitats A.G., Bratislava

Tungsram Glihlampen und Elektrizitats GmbH,
Prague

Tungsram Sahko 0.Y., Helsinki

Tungsram Electricitates Aktielskab, Coppenhague
Minora Société a Responsabilité Limitée, Paris
Sociedad Tungsram Fabrice de Lamparas
Incandescencia, Madrid

Tungsram Elektrizitats A.G., Zurich and its branches:
Tungsram, Brussels Tungsram, Bucharest
Tungsram, Milan Tungsram, Temesvar
Tungsram, Zagreb Tungsram, Kolozsvar
Tungsram, Belgrade Tungsram, Alexandria

In addition to the independent sales agencies working
under the name Tungsram there were nearly fifty
ventures selling Tungsram products all over the world
as sales representatives and commissioned agents.
The profitability of a certain company is best shown by
the financial reports filed at the end of each fiscal year.
Public companies were obliged by law to produce and
publish such reports in the period between the two
world wars. These reports were presented formally on
the general meeting of the shareholders, but they also
helped to inform the public about the profitability (or
the lack of it!) of a company. The published reports
also served as the basis of taxation to the authorities.

And they also informed the Stock Exchange where the
share prices of a company were basically determined
by the dividends paid out to the share-holders. As a
result, these public reports ought to be treated with a
good deal of reservation, since the above considera-
tions, and not the actual accuracy, played a large part
in preparing them.

The mostimportant entry in the TUNGSRAM reportsis
the profit. After the fiscal year of 1925—1926 this went
as follows (1925—1926 was the first time that the
accounts were made using a stable currency, Pengd):

Fiscal year Profits in Pengds
1925-1926 1,447,686
1926-1927 1,943,341
1927-1928 2,738,826
1928-1929 3,168,148
1929-1930 3,897,760

The above figures unequivocally show that, according
to the key indicator, the company’s finances looked
extremely healthy during the five years: the profit was
doubled. With the rising profits the dividends paid out
to the shareholders also grew. The dividends paid after
a share, having the nominal value of 40 Pengé went as
follows:

) Divided
Fiscal year
in Pengds in %
1926—-1927 4.00 10
19271928 5.00 12
1928-1929 5.60 14
19291930 6.40 16

Actually, the dividend paid in 1929—1930 was the
highest between the two world wars.

One of the main sources of increasing the profit —
always and everywhere — is the numerical growth in



TUNGSRAM

56

the volume of production. The truth of this statement
would be hard to prove in the case of TUNGSRAM
since it was in these years that the company changed
its production profile and gave up producing railway
security systems, telephone exchanges and telegraph-
equipment. For this reason we only consider the
production figures of the surviving units, the Lamp
Manufacturing Department and the Audion Depart-
ment:

Fi Incandescent Radio tube
iscal year ; Z
lamp production production
1925 15,088,000 pcs 252,000 pcs
1930 23,429,000 pcs 1,123,000 pcs

Regarding the first and the last year's figures of the
above specified period it is clear that the volume of
production of the two major products increased con-
siderably. In the same time, the value of the company’s
assets decreased as a result of the already mentioned
changes in the production profile.

Fiscal year The value of factory site,
buildings, equipmentin Pengés
1925-1926 18,733,672
1926-1927 18,733,672
1927-1928 14,276,056
1928-1929 14,276,056
1929-1930 14,675,465

The cost of automatization carried out during the worst
years of inflation was included in the high figure of the
first year, and was quoted in the balance sheet already
in stable Pengé. The fact that the previously described
growth of production was achieved without enlarging
the factory shows the success of the modernization
programme in the case of incandescent lamp produc-
tion. But automatization did not yet bring the anticipat-

ed results in every field. For example, there was no
significant drop in the cost of production, which would
otherwise be expected in cases of such marked in-
creases in the volume of production.
The profitability of incandescent lamp production
went as follows (per lamps, in fillérs):

1926/27 | 1927/28

proceeds (less the costs

of marketing) 89 89
Production costs 49.3 47.6
Other costs (opening costs,

interests, depreciation

charges, etc.) 22.9 25.5
Total costs 72.2 731
Total profit 16.8 15.9

1

As a result of the automatization, the production costs
of incandescent lamp manufacturing decreased, but
this was offset by an even greater increase in the
operating costs. This way the profitability of incandes-
cent lamp manufacturing suffered an — admittedly
marginal — setback. Nevertheless, it still stayed over
15 percent and, as such, remained a profitable busi-
ness.

(This analysis did not feature in the financial reports.)
The rentability of electrical vacuum tube manufactur-
ing showed some improvements in 1928—1930, but
this branch was still at an early stage of development.
There were further profits from the payments owing to
the installation of the automatic telephone exchanges
of Budapest by Standard Rt. — although this, again,
was not included in the reports. From all this we can
infer that TUNGSRAM's actual profits considerably
exceeded those admitted in the reports. There were a
number of ways to conceal the actual profit. From the
next table it is clear that the stocks very heavily
featured in the balance sheets.
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Fiscal year Valuein Pen_gﬁs |
1925-1926 10,687,325
1926-1927 9,978,397
1927-1928 6,442,193
1928-1929 6,833,512
1929-1830 8,390,266

In general, the stocks held the company’s sixmonth
requirements, and in the case of the finished lamps, its
eight-month projected sales. The relatively high level
of stocks concealed some real difficulties; for example,
the basic materials mostly included metals which were
extremely difficult to come by. The size of the stocks of
finished lamps is explained by certain stock systems
and the lagging transportation. With the exception of
1928—1930, there were always about 10 million lamps
stocked up. But the large stocks also permitted to
conceal some internal reserves.

Certain reserves were openly declared in the reports. A
very important entry in the balance sheets was the
depreciation deductions which reached extremely
high percentage in the case of TUNGSRAM. Just to
give an idea, let's take the fiscal year of 1929—1930,
when the factory building and equipments were esti-
mated to be worth of 14,675,465 Pengds. This has to be
compared with the same year’s depreciation figure of
12,715,465 Pengos.

The section dealing with debits and claims in the
reports gives an opportunity to draw some interesting
conclusions.

Fiscal year Claims (debtors) |Debits (creditors)
1925-1926 8,792,619 7,198,679
1926-1927 12,235,132 8,889,126
1927-1928 10,463,495 2,985,171
1928-1929 11,403,495 3,686,071
1929-1930 10,654,230 2,690,485

From the entries listed under Debits it is clear that
TUNGSRAM hardly ever had to rely on creditors

- during the second half of the 192s, since it had

sufficient working capital at that time.

During the same years the company's total claims
grew significantly and exceeded its debits many times
over. A number of realistic factors contributed to the
high figures in its outstanding claims; for example, it
took a couple of years to settle the PHOEBUS accounts
or to sort out the finances with the commissioned sales
agents which were often working in remote areas. The
situation was similar in the case of the subsidiary
firms. Actually, it would be very difficult to find out
about the real financial state of the subsidiaries, since
the reports did not have the appropriate statistics. We
do have some information on the subsidiaries from
other sources, although not about each year. The
Viennese Watt factory showed a profit of 286,000
Pengds in 1928, Cyrkon of Warsaw closed the same
year with roughly similar profits, the profits of Tokod
Glass Factory SC. reached 280,000 Pengds, and the
profits of Klara Glass Factory of Ujantalvolgy, 340,000
Pengds. A large part of the subsidiaries’ profits were
swallowed up by TUNGSRAM either through over-
charging them for the basic materials and the inter-
mediate products supplied to them, or — exactly the
other way around — through paying less for the basic
materials bought from them.

For the lack of internal financial reports, the real
profitability of TUNGSRAM is best revealed from the
reports of the accountants of the bank, itself financially
interested in the company, Pesti Hungarian Commer-
cial Bank.

An examination of TUNGSRAM's books in 1929 sums
up the company’s actual financial status in the follow-
ing table (in Pengés):
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(i) the plan
(a subjective estimate) 7,000,000
(ii) bonds (based on actual 18,235,000
Stock Exchanges figures) 18,235,000
(iii) stocks (without remainders) 6,596,000
(iv) debtors (less the creditors
setting up a pension fund 12,209,000
A grand total of 44,040,000

The final figure shows that the actual value of the
412,500 TUNGSRAM shares was 44 million Pengds in
1929. This implied that the shares having a nominal
value of 40 Pengds were worth 106.5 Pengds each, or
to put it in other way, they feched 250 percent of their
nominal value!

Just befare the worldwide depression of 1929—1933
TUNGSRAM was in a very strong financial position.
This fact greatly helped the company to survive the
years of Depression without serious shocks. In fact, the
company made use of the slump in the housing
industry and heavily invested in construction works,
Building No. 34 was designed in 1928 and the con-
struction of several buildings took place in 1930—
1931. These developments have determined the fac-
tory’s image right until the latest times.

Building No. 36, the Research Laboratory and the
Recreation Centre were all built in this period. The
company even had reserves to exploit the grave
financial situation of its old adversary, the Kre-
menetzky factory, and by pressing the Viennese com-
pany into a deal, TUNGSRAM was able to improve its
positions both in the incandescent lamp cartel and on
the domestic market.
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TUNGSRAM FROMTHE YEARS OF DEPRESSION UNTIL
THE END OF WORLD WAR I

The Company’s Strategy in the 1930’s

Like any other company, TUNGSRAM, too, faced the
hardest — and often crucial — decision: to find realistic
objectives for investing its resources available for
development. Not only did the company have to
compete on the international market against several
non-member firms outside the cartel, but also, it was
forced to keep the pace dictated by the greatest cartel
members —IGEC, Osram and Philips — irrespective of
the various cartel agreements. Later on the American
RCA and the German Telefunken also joined the three
‘greats’. Although the Phoebus cartel agreement di-
vided between the cartel members the incandescent
lamp market, but it also facilitated a competition of
quality between the member companies, instead of
eliminating it. The exchange of information between
the cartel members brought many advantages in the
technological sphere, but the adaptation of these
technologies required a lot of work and money.,

The agreement on the free flow of information was not
much help in the case of new products, special pur-
pose light sources or the entirely new type of light
sources such as electric discharge lamps and fluores-
cent lamps. The agreement did not included a large
part of these, or if it did, then the leading cartel
members found a way to delay giving out the
documentation until the secured a sufficient lead in the
market. TUNGSRAM's sales agencies all over the
world rightfully demanded that in the interest of
meeting their quotas they should be allowed to lay
hands on all the new products brought out by the cartel
members. The company could only embark on de-
veloping wholly independent and innovative products

on a number of rare occasions. Everywhere else it was
forced to follow the lead on the market. Even so, the
copying of all the new developments would have been
enough to exhaust the company’s resources. The
company'’s decision to narrow the production profile,
to hand over the manufacturing of railway security
systems and telephone exchanges, and to concentrate
only on two areas, on the production of incandescent
lamps and vacuum tubes, seemed more and more
justified each day.

Beside appearing with newer and newer products on
the market, the companies were pressed by the inter-
national competition to raise the quality of the prod-
ucts, too, while the growing demand and the falling
prices required, both in the production of incandescent
lamps and radio tubes, the introduction of new ma-
chinery, automatization and significant increases in
production capacity.

In the early 1930s all the leading producers of incan-
descent lamps were preparing for the mass-prod-
uction of low- and high-pressure discharge lamps. The
‘all-conquering tirumph’ of incandescent lamps, for
the time being, was able to hold out against the
development of the new products. McFarlan Moore
had just come up with the nitrogen- and the carbon
dioxide-filled discharge tubes, but discharge tubes
filled either with pure neon or neon mixed with other
inert gases were already being manufactured, using
inert gases gained from air by the process invented —
quite independently from each other — by George
Claude and Karl von Linde. General Electric Com-
pany’s intensive development of its normal fluores-
cent lamp series resulted in a version suitable for
mass-production, as presented to the fellow cartel
members in 1938. Philips brought out its first high-
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pressure mercury vapour discharge lamps in 1936.
In the field of radio valves, beside the earlier men-
tioned developments, the research and development
laboratories of the leading companies were all in-
tensely working on television receiving tubes.

In defining its business policy, TUNGSRAM relied on
the experience of the previous years. This showed that
— irrespective of the cartel agreement regulating the
sale of incandescent lamps — if the price and the
quality was right, a great deal more lamps could be
sold than specified in the quotas.

In every ten years the world’s electric energy con-
sumption roughly doubled and the demand for incan-
descent lamps increased at a similar rate. Large areas
awaited electrification all over the world. The con-
sumption of incandescent lamps per capita — as
published by PHOEBUS — could well indicate the
progress. In 1936 this number was equal to 1.0 (annu-
ally and per capita) in the advanced industrialized
countries and 0.5 in Hungary.

Experience showed that the discharge lamps and
tubes, in spite of their improved luminous efficiency,
were no substitutes for incandescent lamps; rather,
they conquered new areas for electric lighting or
challenged the larger traditional light sources. The
operation of discharge light sources required consid-
erably greater initial investment than their incandes-
cent counter-parts of equal luminous power;
moreover, the better luminous efficiency was partly
wasted, since for a discharge lamp to give out the
same amount of light resembling the frequency spec-
trum of day-light, more luminous power was needed
than in the case of incandescent lamps which had a
frequency spectrum shifted more towards the red.
Discharge light fixtures generally had larger dimen-
sions than did the incandescent light fixtures, and their
installation also required more skill. They were less
suitable to achieve spot light or intimate effects and,
therefore, they were of little use in people’s homes.
When subjected to it for a longer period, many people
get a headache from the light of discharge sources and
develop headache.

Considering the above problems, as well as other

aspects, TUNGSRAM formulated its business strategy
of the period. (This strategy was never summed up in
writting, nor vocally.)

1. Normal incandescent lamps provide the daily bread
and butter. The quality of these normal lamps must be
improved, keeping abreast of the other leading com-
panies. Productivity and production capacity must be
increased by the further automation of production. At
the same time, the development of discharge light
sources, as well as their advertisement, is recom-
mended, but not at the expense of incandescent
lamps. The production of miniature, vehicle and large-
size special-service lamps must be facilitated with the
introduction of modern machinery.

2. The production of radio valves must be perfected
and increased by employing new, modern machinery.
At the same time, the management must bear in mind
that the leading companies of the industry will con-
stantly market new versions and following the new
developments would tie up a lot of financial and
intellectual resources. Powerful vacuum pumps —
both the rotary and the mercury diffusion types —
must be designed and produced, primarily in the
interest of raising the standard of radio receiving and
transmitting tube production. Research and develop-
ment teams must be set up in preparation for a
television project.

3. The production of parts must be modernized, in-
creased in capacity and iproved in quality, because it
determines the standard of production, as well as of
quality, of all the products. For the above reason, the
capacity of the design and production of machines and
tools must be continuously improved and moder-
nized.

4. The subsidiaries’ demands for investment must be
met in order to be able to sell machinery and parts for
incandescent lamps and radio receiving tubes, this
way substituting for markets previously supplied with
finished goods but now lost in consequence of these
countries’ efforts to achieve a self-sufficient and inde-
pendent industry.

5. The utility service units, i.e. the plants providing or
distributing gas, steam, hydrogen, electric energy.
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etc., must be developed according to qualitative, quan-
titative and economic considerations parallel with
other tasks.

6. Beside setting down the major guidelines, the
management must possess the appropriate flexibility
which will allow the company to follow the changes in
the international market, both as far as technology and
quality. are concerned. Production must follow the
results of research and develepment more closely. The
gap between research and industry must narrow down
and a development department suitable for designing
and introducing production technologies must be
created. The independence of all the managerial and
production units must be increased without limiting
the chief executive officer’s sole responsibility in mak-
ing the final decision. (Lipét Aschner would not agree
to giving that up anyway.)

7. Social institutions must be established to bind to the
factory the work-force necessary to maintain the high
standard of production. (Recreation centre, canteen,
swimming pool, sport clubs, etc.)

The Work and the Results of the Re-
search Laboratory

In the late 1920s — as we have already pointed out —
there was a worldwide attempt to improve the quality
of incandescent lamps and to produce new types of
light sources. The fact that the most important licenses
in the light source industry were about to expire
inspired the research and development teams and
helped the emergence of new companies outside the
cartel. "The history of the incandescent lamp industry
clearly indicates that the best protection against these
(new companies) are the patents which improve the
quality of the lamps to such an extent that a lamp of
poorer quality could not compete against these in spite
of the lower price. Therefore, we must help the techni-
cal progress of incandescent lamps with real, re-
volutionary inventions, rather than simply rely on the
methods of step-wise refinement” — Imre Brody

wrote these words in a report prepared for Lipot
Asxhner on 14th June, 1932, in which he appealed for
more support to his ongoing experiments.

In 1930 the Research Laboratory was moved to its new,
two-storey building which then met the requirements
of the times. The library of the research centre was
situated in the building, as were the labs and the
workshops necessary to the research work. According
to a report in 1933, the sections of the Laboratory
which dealt with incandescent lamps employed
approximately 40 people. Five of them were en-
gineers, but there were another three engineers work-
ing on the improvement of incandescent lamps in the
factory. Three engineers were employed in the patent
department and two worked in quality control. Our
readers might be amused to learn that Imre Brédy at
onetime also looked after the library of the Laboratory.
In 1936 certain changes took place in the management
of the Research Laboratory. That was the time when
Ignac Pfeifer, at the age of 69, retired and
TUNGSRAM'’s choice of replacement fell on Zoltan
Bay, the 36 years old physicist of the University of
Szeged. Not only did TUNGSRAM offer him the top
position in the Laboratory with higher income and
better research conditions, but also, it donated 300,000
Koronas to Technical University of Budapest in order
to set up a department for him, hence founding
Central-East Europe’s first Nuclear Physics Depart-
ment. In 1944, following Lip6t Aschner’'s deportation,
Zoltan Bay became TUNGSRAM's technical manager.
While in Szeged, Zoltan Bay belonged to the circle of
Albert Szent-Gyorgyi. A staunch anti-fascist with prog-
ressive views, he did much for the persecuted peaople,
hiding them in the final days of the war, until he was
forced to go underground himself. Zoltan Bay immig-
rated to the United States in 1948, The Research
Laboratory's staff was enlarged in the 1930s: that was
when Tibor Szész, P&l Tury, Gydrgy Tarjan, Imre Patai,
Tivadar Millner and others joined the institution.

a) The GK-tungsten

As we have pointed out earlier, the gas-filled (nitrogen-
filled) coiled filament lamps invented by Langmuir
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caused important changes in the light source industry
after the First World War. The coiling process imposed
new requirements on the tungsten filament. In
TUNGSRAM, like in all the other incandescent lamp
factories of the world, the race to develop the non-sag-
ging tungsten filament was on. TUNGSRAM's own
non-sagging filament was based on the so-called
'‘GK-tungsten’ (Great-Crystal) which is still produced
today under the same designation. Before
TUNGSRAM's GK-tungsten, similar research already
took place elsewhere in the world. For example, it was
the Hungarian-born Aladar Pacz who introduced a
process in the United States which enabled tungsten
filaments to maintain non-sagging properties at high
temperatures. In TUNGSRAM experiments aimed at
producing large-crystal non-sagging tungsten fila-
ments began around 1920, roughly at the time when
Pacz's patent was registered. The first time these
attempts bore fruits in the form of actual patents was in
1924 and the success was linked to the names of Pal
Tury and Gyargy Tarjan. The further development of
GK-tungsten — the basic principles of which had
already been laid down in the patent of 1924 — was the
work of Pal Tury and Tivadar Millner, the two chemical
engineers and metallurgists who, while maintaining
contacts with the Laboratory, worked in the Lamp
Manufacturing Department.

Through the production of GK-tungsten, Hungary be-
came the leading tungsten producer of the world. The
technology and the additive developed by Millner and
Tury resulted a filament which had the desired non-
sagging, large-crystal structure. The novelty of the
technology lied in the use of aluminium additives
which gave better properties than did the Americans’
additives or those of the Viennese Watt company. (The
Hungarian patent of 1935.) Lipét Aschner proudly
reported to the board to directors on a meeting held on
25th November, 1935: “Due to the excellent quality of
our tungsten filament, the quality of our incandescent
lamps came out on top, according to the results of the
compulsory tests performed by PHOEBUS on all the
PHOEBUS products. The American General Electric
Company is seriously interested in our filaments and

placed quite a large order for starting materials. It
appears that IGEC is thinking about switching to our
type of filament in its production.”

This is how Tivadar Millner remembered the develop-
ing of GK-tungsten in his inauguratory speech on the
Academy of Sciences in 1956: “The rods made from
pure tungsten powder consisted of crystals having
diameters of roughly 0.1 mm or less. The GK rods —or
sometimes their surfaces only — consisted of large
crystals with diameters between 5 and 10 mm. The
temperature at which pure tungsten filament of 0.1
mm crystals goes through rapid re-crystallization is
between 1000 and 1200 'C, while the corresponding
temperature in the case of GK filaments in between
2200 and 2400 ‘C. In the re-crystallized pure tungsten
filament of 0.1 mm long crystals the crystallites are no
longer than the diameter of the filament, while in the
case of GK filaments they can reach a length 20 or even
100 times longer than the diameter. The filaments
coiled from pure tungsten of roughly 15 microns (for
example, the double-coiled filaments soon expand
under their own weight at a temperature of 2400—
2500 'C, while the GK filaments maintain their original
length for up to a 1000 hours. The re-crystallized
tungsten filaments are extremely fragile at ordinary
temperatures, as opposed to the GK filament which
stays solid. The internationally acclaimed reputation
of our incandescent lamps and radio valves is based
on the above good properties of GK tungsten.” The
appearance of the krypton lamps only added to the
requirements to which tungsten filaments had to stand
up. The first krypton lamps marketed by the French
Compagnie des Lampes had single-coiled filaments.
TUNGSRAM began its experiments with similar fila-
ments. GK tungsten, however, enabled TUNGSRAM to
produce krypton lamps with double-coiled filaments,
further exploiting the advantages of krypton-filled
lamps.

b) The History of Krypton Lamps from the Patent
to the Mass-Production.

The greatest achievement of the Research Laboratory
was the invention of the krypton lamp. The patent was
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actually registered under the title "Gas-filled electrical
incandescent lamp with metal filament” on 1th Au-
gust, 1930. But the patent bearing the number 103.551
in fact described the krypton-filled lamp.

This is how the inventor, Imre Brody, summed up the
story of the krypton lamp’s birth in a subsequent piece
of writing: "The first man ever to mention krypton as a
filling gas for incandescent lamps was Jacoby. He only
referred to krypton there as a substitute for argon. It
was Claude who first stated that krypton was more
suitable than argon. He recognized that, as the result of
the lower heat conductance of krypton, the heat losses
must be also smaller in krypton than in argon, This was
not, however, followed up by actual experiments. We
discovered in February, 1929 that, quite apart from the
lower heat losses, the adverse effects of another
phenomenon (thermic diffusion) can also be reduced
by the application of krypton. This especially had
important consequences in the case of double-coiled
filaments, because the heat losses here were already
so minute that their further reduction was quite neglig-
ible, while the adverse effects of thermal diffusion
remained the same. This way the problem branched
out in two. Naturally, one cannot produce a good lamp
simply by replacing argon with krypton, so there is a
structural problem. The other problem concerns the
production of krypton.

"Air Liquide” registered several patents for producing
krypton in the 1920s. All these patents were based on
gaining krypton from air as a by-product of oxygen or
nitrogen production. This method, however, did not
seem suitable for the purposes of incandescent lamp
manufacturing, so next we speculated over the possi-
bility of producing krypton as the primary product,
without having to separate the other components of
air, first of all the oxygen and the nitrogen. We
consulated in this matter with Linde and Air Liquide.
Few months later— and almost at the same time — all
three companies turned in patents showing that this
method was viable. Our krypton factory in Ajka was
founded on this principle and, after some initial
difficulties, it has now been working smoothly for two
years.

We set out to solve the structural problem concur-
rently with the problem of how to produce krypton.
First we had to make a lamp to check the correctness of
our assumptions. This was not easy since krypton had
never been produced in large enough quantity to fill a
normal lamp. After long negotiations we managed to
get half a litre krypton from Linde Company. The
experiments carried out with this krypton provided the
validity of our theory. But we still had to solve several
structural problems. The poor electrical solidity of
krypton caused a lot of difficulties, especially in the
case of double coiled filaments. We overcame this
problem by getting right the mixture of the gases (USA
Pat. No. 2060657).

Naturally, some problems still exist, as the commercial
production of krypton lamps had only been going on
for 4 years, but we are confident that these problems
will be solved and we shall be able to make further
improvements on the krypton lamp.

Ujpest, 1st August, 1939 Brody”
This writing described the story of the krypton lamp
very briefly and concisely, showing both the modesty
and the confidence of a successful inventor. Let us
recapitulate the major points of the story again.

As Brody's writing revealed, the large foreign research
centres had been studying the possibility of increasing
the luminous efficiency of incandescent lamps for
quite some time. The better luminous efficiency of the
lamps filled with a mixture of argon and nitrogen —
instead of pure nitrogen — was, at that time, put down
to the poorer heat conductance of argon. Imre Brody
measured the energy balance of a 110 V/65 DIm lamp
and the results (in his own words indicated that “the
importance of the heat conductance of the filling gas
must not be overestimated, because the energy of the
ultraviolet radiation covers the greatest part of the
loss ...

Experience showed that the replacement of 1 percent
of the nitrogen with argon already resulted in notice-
able improvement of the lamp. According to the
energy figures, this improvement cannot be explained
solely by the difference in the heat conductance and
other sources must also be found.”
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Next Brady went back to the relevant physics books to
find a new starting point. Again, we quote his own
waords: "After long research | found the correct expla-
nation for the superiority of argon in the following
postulate of Chapmann’s: If there is a spatial tempera-
ture difference in a mixture of gases, chiefly consisting
of a light gas mixed with a small amount of heavy gas,
then the heavy gas will shift towards the cooler place.
This phenomenon is called thermo-diffusion. This
basically differs from ordinary diffusion in that ordi-
nary diffusion tends to cancel out the differences in
density, while thermo-diffusion often causes differ-
ences in density. We can convince ourselves of the
correctness of this theory by experiments. The gas-fil-
led incandescent lamp provides a perfect environment
for thermodiffusion. In a Langmuir-type film there is a
temperature difference of approximately 2100 'C with-
in a distance of 1 mm (the temperature of the filament
is 2700'c, and of the gas chamber, 600 'C). The small
amount of heavy gas in this case is the tungsten
evaporated from the surface of the filament. Its molec-
ular weight is substantially larger (186) than that of the
argon (40) or the nitrogen (28). The evaporated
tungsten atoms are driven to the outside surface of the
Langmuir film by thermo-diffusion. From here they are
swept away by convection and subsequently form
condensation on the glass surface. The process, there-
fore, blacks and burns out the lamps by destroying
their filament just as it does in the case of ordinary
diffusion. Now we can understand why the replacing
of nitrogen with argon improves the performance of
the lamps. Nitrogen has a molecular weight of 28,
argon has a molecular weight of 40. As far as weight is
concerned, argon is a lot nearer to tungsten than
nitrogen is. That means that the harmful effects or
thermo-diffusion are less substantial in argon than in
nitrogen. The realization of the fact that the useful life
of gas-filled incandescent lamps are largely deter-
mined by thermo-diffusion gave me the idea to use a
filling gas of large molecular weight. In that case the
useful life of lamps can be extended at any given
filament temperature. On the other hand, by choosing
the filament with the appropriate length and dia-

meter we are able to raise the temperature of the
filament without reducing the useful life of the lamp.”

Krypton, with its still larger molecular weight, was an
obvious candidate for the next series of experiments.
Unfortuntely, krypton was not available in suitable
quantities at that time. Brody had the following to say
about this: “To check the correctness of our theory,
first we moved in the opposite direction: in February,
1931 we built a lamp filled with the lightest of all the
inert gases, helium. Helium has a molecular weight of
4, therefore, in this case we expected very strong
thermo-diffusion. The lamp filled with helium ... had
to be a very poor one. As the results of the experiments
entirely bore out our assumptions, we continued the
experiments using krypton.”

Imre Brady mentions in the announcement that the
chemical engineer Emil Theisz also participated in the
experiments.

After such preliminaries the first krypton lamp was
about to be made. However, since krypton was very
expensive and extremely hard to come by, grave
difficulties stood in the way of the further experiments.
At the end a lot of money and some good connections
were needed to buy the necessary amonunt of krypton.
The first six lamps were completed on 2nd July, 1931,
following the registering of the patent. The lamps were
tested by Physikalisch-Technische Reichsanstalt of
Berlin in 1932 and the results showed that the average
useful life of krypton lamps was 1124 hours, while the
useful life of an Osram lamp of similar wattage was a
mere 299 hours. Krypton- and argon-filled lamps with
the same type of coils were used to determine the gain
in the luminous efficiency of the krypton lamps. The
first experimental krypton lamps had the E-series
(Einheits-form) bulbs of the argon lamps, only one size
smaller, in order to reduce the volume that had to be
filled. TUNGSRAM's technical staff was forced to
design new shape and size for the krypton lamps in
order to economize on the expensive filling gas. That
was how the original mushroom shaped bulbs were
born by administering modifications on the E-series.
This form is already depicted in the Hungarian patent
No. 113.488, dealing with the volume of the krypton
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lamp. The first mushroom-shaped bulbs were hand-
made in the Research Laboratory. In 1934, when
TUNGSRAM informed its PHOEBUS partners of its
plans to go ahead with the production of krypton-filled
lamps, the more extensive experiments necessitated
the application of machines in the production of bulbs.
In the Summer of 1934 TUNGSRAM informed its
fellow cartel members on a meeting held in Ujpest
about the success of the experiments and the com-
pany’s intention to produce krypton lamps. The two
directors representing Philips, Dr. Geiss and Lokker,
made a counter-announcement. They told that Philips
was about to market the argon-filled lamp fitted with
double-coiled filament. Since the experiments to de-
velop double-coiled filaments based on the Millner-
Tury type GK-tungsten proceeded satisfactorily in
Ujpest, TUNGSRAM announced its plans to produce
krypton lamps fitted with double-coiled filament as a
novelty. (The first experimental krypton lamps still had
single-coiled filaments.) No gas-filled candle and
spherical shaped lamps had previously been produced
for industrial decoration. Therefore, great success
could be expected from the candle shaped and decora-
tive lamps filled with gas (krypton) and fitted with
double-coiled filament. The experiments showed a
fifty percent improvement on the earlier lamps of the
same size. The candle and spherical shaped lamps
with opaque glass were brought out bearing this in
mind. These lamps with their white light and minimal
loss of luminous power later proved very popular with
the public.

The experiments, again, showed that the candle-
shaped krypton lamps had a few (1—2—3) percent
higher luminous efficiency than the mushroom-
shaped krypton lamps of the same coiled filament,
when calculated over their 1000 hour useful life. This
gave the idea for replacing the mushroom-shaped
lamps with ellipsoid (‘plum’) shaped ones which ap-
proximated the candle shape moare. Such bulbs were
better cooled by the air flowing upwards along the
glass, so it was possible to design even smaller lamps.
This, in turn, promised further savings on krypton.

But the mass-production of krypton lamps was still a

long way off from the first experimental products,
although their better luminous efficiency, as well as
their other advantages, were all justified in the tests.
By far the greatest obstacle on this road was the high
price of krypton. For the production of the first experi-
mental lamps the company finally managed to buy the
necessary krypton for 800 German Marks a litre — and
even that only after Osram had intervened on
TUNGSRAM's behalf! According to TUNGSRAM's
own estimates the price of krypton used in lamps
which could be sold on the market for a realistic price
could not exceed 6 German Marks per litre! (The
exchange rate of German Marks and Pengds in com-
mercial transactions fluctuated between 1.36 and 1.63)
The scientific experiments aiming to solve the prob-
lems of the industrial production of krypton were
associated with equally complicated business negotia-
tions. As Imre Brody himself wrote in a note to the chief
executive on 14th July, 1932: "In the matter of the
krypton lamps we have reached the point where the
most important questions are not the technical but the
commercial ones.”

The work of competent scientific researchers in itself
would not have been sufficient to achieve the mass-
production of krypton lamps in Hungary; the kind of
far-sighted and bold company management was also
needed which TUNGSRAM was lucky to have at the
time.

In the matter of purchasing krypton, TUNGSRAM
contacted the companies of Linde, Air Liquide and |.G.
Farbenindustrie. |.G. Farbenindustrie turned down
TUNGSRAM's offer, but the other two companies
thought it possible that their existing oxygen plants
could deliver 10—20 m* krypton gas, although they
regarded the price offer of 20 German Marks too low.
The purchase of krypton became increasingly import-
ant for TUNGSRAM, to the company was exploring the
possibilities of setting up its own krypton producing
plant. One of the most essential licenses of the pro-
cess, which concerned the heat exchange components
used in the regenerating phase, was owned by Linde
Company. When TUNGSRAM showed interest in the
licenses, Linde gave a very poor opinion on the
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prospects of krypton production. (The fact that Air
Liquide’s own efforts to produce krypton collapsed
round about the same time was also incorporated in
this assessment.)

Although the two foreign companies tried to discour-
age TUNGSRAM in the matter of krypton production,
both of them quickly registered patents concerning the
production of krypton in order to own the license,
regardless of the initial difficulties. Concurrently with
the negotiations, Imre Brody, together with Mihaly
Polanyi (the Hungarian-born lecturer of Manchester
University who also worked as an advisor for
TUNGSRAM), Egon Orovan and others, worked out a
procedure for the industrial production of krypton as
the primary product. Egon Orovan, being an associate
of the Kaiser Wilhelm Institut (Berlin-Dahlem), had
already had a chance to participate in the study of
primary krypton production. Lipot Aschner, the chief
executive officer of TUNGSRAM, earlier had asked
Orovan to act as the company's outside expert in
negotiations with foreign clients on several occasions.
Imre Brédy, in collaboration with Ferenc Kdérossy,
precisely determined the krypton content of air.
" ...we worked out a spectrographic method. First we
removed from air everything which was not an inert
gas through a chemical process using metallic barium;
in the residue — wich largely consisted of argon — we
determined the relative magnitude of a number of
suitable spectral lines, as compared to the spectral line
of argon. Next we artificially produced a similar mix-
ture of pure argon and krypton and this way con-
structed a formula correlating the relative magnitude
of the spectral lines to the density of krypton ... The
experiments — which roughly lasted a year—bore the
result of determining the krypton content of air in
1.5%10 parts.”

The first paragraph of page 11 in the same Brédy
lecture contains the brief description of the Brody-
Polanyi primary krypton-xenon production process
using small amount of liquid air.

On 16 October, 1934 Imre Brédy reported to the chief
executive officer, Lipét Aschner, that they had pro-
duced 1437 krypton lamps up till that time. Disputing

the objections of Philips, he claimed that “We have no
technical obstacles which could justify the further
delaying of the establishment of a krypton producing
plant.”

The results of Brody and his colleagues strengthened
TUNGSRAM's position in the negotiations with the
so-called ‘gas group’. This group was formed by the
companies of Linde, I.G. Farbenindustrie and Air
Liquide. The 'gas group’ already showed some interest
in TUNGSRAM's inventions during its meetings held
in January and February of 1933, but the various
parties all had dissimilar interests.

Lipot Aschner described TUNGSRAM's point of view
in a letter written to Ignéac Pfeifer on 25th July, 1933. On
the one hand, the company hoped to form a separate
group from the PHOEBUS members for running the
krypton factory, while on the other hand it tried to
persuade the 'gas group’ to undertake the installation
of the krypton factory and guarantee the continuous
production of krypton at about 6 Marks per liter.
Aschner also wanted the ‘gas group’ to agree not to
sell krypton to other factories without PHOEBUS's
permission, promising a 10 percent licence fee to the
‘gas group'after the krypton factory's production in
return. The two leading European incandescent lamp
factories, Osram and Philips, did not want to join the
agreement on the production of krypton lamps. Espe-
cially Osram’s withdrawal was potentially dangerous,
since TUNGSRAM was worried that the German com-
pany, being a leading force in the German economy,
might be able to procure the government's help in
preventing Linde from supplying the machinery
necessary for the krypton factory. Later Osram mod-
ified its stance and itself introduced the production of
normal and decorative krypton lamps with double-
coiled filament. Philips also studied the advantages of
krypton lamps. Although their own research verified
these advantages — they recorded a 3.6 percent
improvement in the luminous efficiency of ten differ-
ent types of lamps, while also registering a colour
difference not perceptible to the naked eye —, finally
decided against the manufacturing of krypton lamps.
Philips — being in possession of the double-coated
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opaque glass bulbs with the smallest light absorption
figure in the whole world (6 percent) — responded to
the challenge of TUNGSRAM's krypton lamps with
their own decorative argon-filled lamps with spherical
and candle-shaped bulbs and double-coiled filament.
The American IGEC also declined the offer to partici-
pate in the krypton campaign. The negotiations be-
tween Janos Lévai, a top executive of TUNGSRAM's
Lamp Manufacturing Department, and Mr. Sloan, then
the head of IGEC, took place in 1937 about the possibil-
ity of jointly setting up a factory producing enough
krypton and xenon to meet the demands of the entire
incandescent lamp cartel.

In the course of the negotiations it became apparent
that the American company worked with an extremely
high profit margin — 85—88 percent depending on the
acutal type —, while the same figure would have only
reached 62 percent in the case of krypton lamps. In
addition, they found the idea of increasing the useful
life of the lamps through krypton and xenon filling
imprudent from business considerations. In giving
their major reason for not participating in the joint
enterprise they pointed to the closure of a French
factory which had exploded at the start of production.
They were, again, informed of the fact that smaller
explosions also occurred in the already operating
krypton plant of Ajka, interrupting continuous prod-
uction from time to time. (The American company had
a point, since it was impossible to prevent the forming
of copper acetate from acetylene during the process of
fractional distillation in krypton production, and this
compound in crystallized state could easily react to the
smallest impact, or friction even, by explosion.)

Here, again, time was on the side of research. Linde
and the engineers of TUNGSRAM (Dr. Mach, Tibor
Mihalovits) managed to control the forming and the
explosion of copper acetate without causing danger to
health or damage to property. Moreover, by 1939 a
continuous, safe and reliable method of krypton prod-
uction was achieved. Although it was the French
company Compagnie des Lampes which brought out
the krypton lamps with the single-coiled filament first,
later TUNGSRAM remained the sole producer, the

others being discouraged by the hazard of arc burn.
The krypton-filled incandescent lamps was the main
attraction in TUNGSRAM's pavilion on the Interna-
tional Fair of Budapest in 1936. The krypton lamp also
appeared on the French market in the same year. Of
the 49,000 krypton lamps produced until July, 19386,
3,500 were delivered to France where they were mar-
keted by the local Tungsram sales agency: they in-
cluded both the decorative and the normal types, as
well as the Dekalumen series. At last, the ‘gas group’,
which in the meantime heavily invested in krypton
production, was willing to deliver the machinery
necessary to equip a krypton factory in Hungary; in
addition, they started the monthly delivery of two
cubic meter of krypton. This quantity was sufficient to
launch the test production of krypton lamps in
TUNGSRAM.

In July, 1936 Lipot Aschner announced that the final
deal had been concluded with the 'gas group’. The
building of the krypton factory in Ajka began in still the
same year, as an independent TUNGSRAM venture.
The krypton factory of Ajka, which was in fact owned
by TUNGSRAM, actually became dependent on the
‘gas group’ on account of using foreign licenses.

Imre Brody was right in that is was possible to detect a
certain amount of the air's xenon content (both in the
purchased and the home-produced version), although
at that time he was still of the opinion that the
separation of the two gases was unnecessary. In one of
his notes dated 31st July, 1939 he already toyed with
the possibility of isolating xenon and using it to fill
vehicle and mine lamps. It was only after 1945 that this
idea eventually materialized.

In its early days krypton lamp was a powerful wapon in
TUNGSRAM’s hand in the fight against the com-
petitors within the cartel. In the war waged on the
outsider companies the cartel members considered
even as small an increase in luminous efficiency as 1
Im/Watt a serious argument in favour of marketing.
Compared with the argon-filled normal lamps krypton
lamps showed an improvement of approximately 1
Im/Watt. Such a figure already deserved the attention
of the Hungarian economists, since in those days a
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considerably larger percentage of the electrical energy
was used for lighting than it is the case today.

The krypton lamp’s success laid not so much in its
increased luminous efficiency, as in its small size and
attractive appearance. Its pleasant white light and its
inherent decorative effects (spherical and candle shape)
have remained valid marketing arguments till this day.
We make a note here that the increased luminous
efficiency of the krypton lamps and the double-coiled
filaments failed to make an impact on the American
market, since the electrical energy was so much
cheaper there, and the average earnings so much
higher, that the introduction of krypton lamps was not
justified. On the other hand, the fluorescent lamps and
the high-pressure mercury vapour lamps, which
showed a dramatic increase in luminous efficiency,
were introduced inthe U.S. long before anywhere else.
The efforts to cut the production costs of krypton gas
and lamps did not stop at the building of the krypton
factory.

A report signed on 31st July, 1939 by Dr. Imre Brody,
Dr. Gyorgy Brody and Tibor Mihalovits was sent to the
chief executive to enumerate the problems of krypton
production. “"The production of krypton lamps, and
also, of krypton gas, has reached a turning point. The
possibility of improving the present design of the
lamps, as well as that of developing new designs,
depend on the purity of krypton. Our influence on the
production of krypton is minimal and indirect at the
moment. We have no ways of implementing our own
ideas and suggestions; instead, we are reduced to
looking on helplessly whether Linde is willing to
conclude the lessons of the Ajka plant for the future
and implement the necessary changes or continues
with the processes, invented either by itself or by us, at
our expense.” The report contains suggestions for
new methods of krypton production, for some of
which patents had already been registered.

By 1941 Dr. Imre Brody and Tibor Mihalovits had
completed the work on a new method of krypton
production, which incorporated the lessons of the
previous experiments. This differed from Linde's pro-
cess on two major points. Between 1939 and 1941

TUNGSRAM considered the possibility of establishing
one or more new krypton factories, but it was afraid of
the patent law procedures that might follow the intro-
duction of the new process, and was also worried that
the PHOEBUS members might not buy the suprlus
krypton. For this reason, and with regard to the
war-time circumstances, no new plants were estab-
lished in the end.

Dr. Imre Brody and his associates also stated in their
letter that the krypton problem had been divided into
two branches: one was the construction of the lamp,
the other was the production of krypton. But there was
also a third "branch’: the price of the produced kryp-
ton! This problem did not have a satisfactory solution
immediately after the first krypton plant had started
producing. The production of krypton required a lot of
electrical energy. TUNGSRAM, therefore, assigned
great importance to the price of electrical energy
necessary for the production of krypton, which would,
of course, also be reflected in the price of krypton. In
spite of all the advantages of krypton-filled lamps, the
high price of krypton alone would make them unprofit-
able and unmarketable. This argument led
TUNGSRAM's management in putting forward the
ambitious plan to establish its own power plant —
possibly in the vicinity of the krypton factory —
complete with its own mine delivering the necessary
coal. The purchase of Ajkai Coal Mine of Ajka and
Power Plant of Ajka was decided accordingly.

With the production and marketing of the first krypton
lamps the experiments on the lamp’s design did not
come to a halt, either. Several changes were executed
in order to increase their efficiency. Emil Theisz's
research was aimed at minimizing the danger of arc
burn-off in the lamps. Dr. Imre Brody's experiments
were aimed at the development of high-ressure incan-
descent lamps of a 100 Watt, encased in quartz bulbs.
Emil Theisz, Dezso Pillitz and Tibor Krassé worked out
a process to recover krypton from the reject lamps and
the dead spaces of the vacuum pumps.

Beside developing the krypton-filled lamps-which had
already been discussed separately — there were vari-
ous other experiments going on in the Research
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Laboratory. It was decided on a conference held in the
Research Laboratory on 18 February, 1930 that the
Laboratory would study the possibility of producing
fluorescent discharge tubes. Gyorgy Szigeti became
the specialist in this field. The Research Laboratory
produced a number of fluorescent lamps using incan-
descent cathodes. Next the researchers experimented
with high-pressure discharge light sources. The
Laboratory produced high-pressure mercury and cad-
mium vapour lamps as early as 1936. In 1937, follow-
ing up Zoltan Bay's original idea, Gyorgy Szigeti
produced a discharge light source filled with high-
pressure krypton which had a luminous efficiency
figure of 30 Im/Watt. The experiments on these types
of lamps were discontinued after the end of the work
war ll.

The Research Laboratory also paid attention to such
radioactive light sources in which electrons produced
by decaying soft beta radiation (such as tritium),
impinging to certain phosphorus excite it to light. Such
light sources today are used in certain countries in
signalling devices (for example, in the railways). In
1940 the production of discharge tubes and cathode
ray tubes raised a few questions in connection with the
theory of luminescence. Several people — among
others Elemér Nagy, Zoltan Bodd and Gydrgy Gergely
— joined in the research. This work was primarily
theoretical.

Ferenc Kérossy and Dezsd Pillitz also did some re-
search on the prevention of arc burn-off. They ex-
perimented with high- and extra-high-pressure (2—3
atmosphere, and over 10 atmosphere) krypton lamps,
in order to reduce the evaporation of the tungsten
filament. The lamps produced in these experiments
show resemblance to the pencil-shaped halogen
lamps used today for photographic purposes. Initially
the researchers were very much interested in the role
of the traces of vapour found inside the bulbs. It was
Tivadar Millner who worked out a procedure to absarb
the vapour by the application of an appropriate getter.
In this chapter, which began with the description of the
Research Laboratory’s initial conditions, we have
come a long way from the newly built two-storey

building of the modestly manned and equipped insti-
tute which nevertheless was unique in Hungary, both
in importance and in achievements.

We have traced the story of a new product from the
moment of its conception down to the realization of its
mass-production. If this story became confusing at
places and was, perhaps, hard to follow sometimes,
then life is to blame which cannot, under any cir-
cumstances, be shown in its entire complexity.

The Development and the Production
of Radio Receiving Tubes from the
1930’s

Radios really became popular only from the 1930s
onwards. That was the time when the network of radio
broadcasting was extended worldwide. Radio receiv-
ers powered by dry anode batteries and separate
heating batteries were gradually replaced with radio
sets running from the mains. This was the time when
radio sets became popular in Hungary, too. While in
1930 the radio broadcasting services had 300,000
subscribers, by 1937 this number grew to 383,000, and
by the outbreak of the Second World War the number
of subscribers reached half-a-million. TUNGSRAM
was also forced by its competitors on both the interna-
tional and the domestic markets to intensity its efforts
to develop and produce radio valves.

Only part of the development work took place in the
Research Laboratory. In the early 193s the Radio Valve
(Audion) Department was set up which administra-
tively was only loosely connected to the Research
Laboratory. Karoly Czukor was in change of the Radio
Valve Department first, to be replaced by Erné Winter
who was a prominent figure in the radio valve re-
search. (Erné Winter, together with Karoly Czukor,
developed the world-renowned cathode tube using
metallic barium. When his appeal for a small pay-rise
in reward of his achievements was turned down, he
left TUNGSRAM and found a job in the Netherlands.
Later he returned to Ujpest, responding to Lip6t As-
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chner's invitation, but this time he insisted on a
considerably higher salary.)

The Radio Valve Laboratory’s staff numbered approxi-
mately 30 people. There were two engineers, Erné
Winter and Matyas Marton, and a physicist, Imre
Glazner working on development projects in the
Laboratory, while Gyorgy Szigeti and Mihaly Neumann
were involved in the production. Next to the Labora-
tory there was a separate Test Production Department
which was headed by Karoly Czukor. He summed up
the tasks of the Radio Valve Laboratory and the Test
Production Department (which, in fact, was another
laboratory): " . ..perfecting the production
technologies, improving the quality and the useful life
of the new tube designs, developing new designs and
documenting the technologies which serve the pro-
duction.”

The Radio Valve Laboratory and the Test Production
Department was situated on the second floor of the
new Research Laboratory. In 1929 Kéaroly Czukor sub-
mitted a proposal in the matter of equipping the new
units and suggested that an elevator be built for the
staff. Lipdt Aschner marked the proposal with the
following comment: "A staff elevator for the second
floor? Ins't that a luxury?” (This was how his old
colleagues descr-bed this trait in Lipot Aschner’s per-
sonality: In the essential issues he is generous, but in
the tiny matters he is as stingy as a Scotsman!)

The early 1930s were also called the age of the oxide
cathodes in the radio business. The low operating
temperature and the high specific emissivity of the
oxide cathodes permitted the development of a di-
rectly heated tube series for radio sets operated from
the mains. In this field Erné Winter and Karoly Czukor
were doing fundamental work in the laboratories of
TUNGSRAM. The directly heated tubes bearing the
Tungsram trademark came out in 1939. These were
already also suitable for radio sets operated from the
mains. The construction of the tubes incorporating
two or more grids and the development of Tungsram
tube designs suitable for the application of pentodes
took place in these years. Following the work of Erné
Winter, the antimicrophonic radio valves were de-

veloped and the cause of the grid emission was felt
about. The patents of the noble metal coating applied
in order to reduce the grid emission effects were soon
used all over the world. The invention of Imre Zakarias
and Ferenc Perisch — the dual cathode outlet used in
high-frequency valves — and Erné Lukacs's discovery
concerning the space-charge limited currents also
date back to these days.

In the late 1920s the successful mechanization of the
vacuum technology reached the production of elec-
tronic vacuum tubes. The mechanization was first
accomplished in the United States and, as a result, the
marketability of the American radio valves suddenly
went up everywhere. The new tube designs of
TUNGSRAM might have been comparable to the most
advanced American tubes, but since their mass-prod-
uction had not been accomplished, their quality and
price was not acceptable on the international markets.
The main reason behind the unsatisfactory state of
affairs in this area was the fact that in TUNGSRAM the
production of radio valves followed the techniques
used in incandescent lamp production, i.e. much of the
technology required manual labour. The quality of the
radios depended on the electrical properties of the
tubes, as well as the other components, and the
varying quality of the tubes, which resulted from the
rudimentary technology, did not help the reliability of
the radio sets.

The technology of radio valve production was closely
studied in 1932, and so were the methods used in
research and development, as well as the relation of
research and production. Jézsef Gabor, who was later
put in charge of the radio valve production, called this
production the "standardized amateurism” in the
course of the often passionate debates which took
place in TUNGSRAM. In 1931 the electronic vacuum
tube production was moved to a new location, to the
recently completed Building No. 36. Here the condi-
tions permitted to prepare for mass-production. The
production of parts (cathodes, grids) took place on the
ground floor, while the first floor accommodated the
assembly lines and the calibrating units. The ma-
chinery was manufactured by the already ac-
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complished Machine Warks of TUNGSRAM. In the
production of radio valves the old organizational struc-
ture lived on, whereby the work was divided into
separate phases (assembly, sealing and pumping,
electrical treatment and measuring), even though in
the production of incandescent lamps the complete
contruction had been done by groups of machines
(units) for years.

The studies carried out in 1932 showed that the
existing problems had their roots in the unsatisfactory
cooperation between the research and development
teams and the production sphere. The Radio Valve
Laboratory in fact ran the whole production, instead of
simply developing new designs. The mechanical con-
struction and the production technology of the new
designs, the first provisional tools — which were still
ordered from outsider tool makers — and the neces-
sary drawings were all designed in the laboratory.
Frequently even the purchase orders were placed by
the laboratory, quite independently of the production
sphere. All these meant a huge burden for the labora-
tory staff, who were left with not enough time to work
out the production technology for all the new designs.
Production was the area where the greatest prob-
lems existed and, from time to time, came to the
surface. Jozsef Gabor's report of 17 July, 1932 re-
vealed that the thickness of the glass used for
manufacturing tubes was 1.6 mm, 25 percent thicker
than the 1.1 mm thick glass used by the American
and other companies. At he same time, the breakage
reached 9 percent in Ujpest. Jozsef Gabor noted: “It
is possible that the higher breakage is linked to the
thicker glass; the phenomenon is repeated year after
year and no one has paid attention.” He found the
application of molybdenum too high: while the cost
of material for a complete grid was 1.6 fillérs in a
foreign company, the same cost 4.3 filléers for
TUNGSRAM. Also, the labour costs of the grid prod-
uction were 31 times higher in TUNGSRAM than in
the American companies.

More than 40 percent of the breakage of the finished
lamps resulted from inaccurate assembling. “In our
competitors’ factories one tiny machine turns out

finished, identical grids by the thousands; in
TUNGSRAM the same task enganges 37 female
labourers and 2 supervisors.” The combined time of
parts production and assembling was 191 minutes in
TUNGSRAM the same task engages 37 female labour-
ers and 2 supervisors.” The combined time of parts
production and assembling was 191 minutes in
TUNGSRAM, compares to the 6.2 minutes which was
needed to do the same work in the American company
RCA. ” .. .which meant that in the United States only
one-third of the 63,000 work-hours would have been
needed in July, saving 20,000 Pengds in labour costs.”
He found the proportion of the producing and the
non-producing sphere unacceptable: the 240 strong
productive work-force employed in assembling and in
parts production was backed by a service team of 46
who were paid by the hour. According to a document,
in December, 1934 the unit costs of a high-frequency
pentoda and rectifier was 1.62 Pengés in the United
States; the same cost 3.15 Peng6s to TUNGSRAM. The
greatest discrepancy concerning the production costs
was shown in the overheads per tube: this amounted
to 25 percent of the total unit cost in the United States
and 55.9 percent in TUNGSRAM. Expressed in maney,
this in itself was more than the unit cost of a complete
American tube! (1.76—1.62)

Another critical report, compiled by the Sales Office of
the Radio Valve Department, stated that the quality of
the tubes showed large variations. Only the first series
were good and the following ones already provoked
embarrasing criticism. This was the situation even
with such excellent designs as the anti-microphonic
valve series. The assemblying of the tubes was very
often not up to the standard, but the resulting faults
would only be discovered by the customers.

In late 1934 Jozsef Gabor took over the management of
the Audion Department. Earlier he had been responsible
for TUNGSRAM's entire electriccal power system and
other electrical equipment. He was also in charge of a
workshop producing electrical measuring, ageing, etc.
devices for the factory. The company's radio valve prod-
uction first of all benefitted from his organizational talent,
which was desperately needed in the given situation.
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It had already been decided on a factory meeting
held on 3 September, 1932 that the personincharge
of the Audion Department would have to be given
control over the complete production. From the
above consideration the Test Production was trans-
ferred to the Audion Department and the head of the
Department also had a greater say in the work of the
Radio Valve Laboratory. The Test Production De-
partment, being the intermediate unit between the
Radio Valve Laboratory and the mass-producing
department, took over the job of making the first few
thousand tubes of the new designs, hence easing
the mass-producing department of the problems of
test production. The Technological Laboratory set
up next to the Test Production Department was first
headed by Mihély Neumann, to be followed by Jend
Porubszky, its task was to work out and mechanize
the glass technology of radio valve production, to
organize the quality control of the glassware and to
coordinate the work of the glass factory and the
Audion Department.

Following the example of the Lamp Manufacturing
Department, a chemical plant was established with
Janos Horvath as its first manager. That was the first
time that chemical compounds were produced which
met the requirements of radio valve production, Jozsef
Gabor urged for the setting up ot the Audion Depart-
ment’s own machine tool production and press-work,
as well as for providing all the conditions necessary for
the mass-production of parts for valves.

On top of all these, the rationalization of radio valve
production was very effectively helped by the patent
and license agreement drawn up in 1933 between
TUNGSRAM and the world-renowned American com-
pany, Radio Corporation America (RCA).

The modernization of the machinery was based on the
above mentioned agreement. TUNGSRAM'’s experts
had to adapt to the Hungarian environment the Ameri-
can machinery which, beside being more productive,
also allowed less variations in quality. TUNGSRAM's
technical staff had to make adjustments on the
machines in order to produce tubes which corres-
ponded to the European standards. That was the time

when the American machines manufacturing grids
were put into service, which also had to be adapted to
the Hungarian requirements. As it had already been
noted by TUNGSRAM's staff, the American tubes
"significantly differed from the ones used in Europe,
both in construction and in technical parameters”. The
results of rationalization already showed in 1934—
1935. It was observed in a report dated 4 July, 1935 that
the factory breakage (rejects) had been brought down
to 19 percent in those years, compared to the previ-
ously recorded figure of 25 percent. The further reduc-
tion of factory breakage continued in the following
years: in 1936 it was a mere 9 percent. This reduction
favourably affected the production costs of radio
valves. In order to reduce the production costs still
further, the piece-work system was extended: while
only 5 to 10 percent of the total tube production had
been organized on a piece-work basis earlier, in the
first half of 1935 production norms were set up in 9
percent of all the work phases which could be done on
a piece-work basis.

In 1934 the Audion “D" Department was established
and became “the centre the orderly work and the
smooth and efficient running of production originate,
and which provides the link between the various units
of production, as well as that between the production
and the marketing departments”.

Those problems of production did not strictly concern
the research laboratories, although also affected the
work of the researchers. On the one side, the disputes
between the factory and the Research Laboratory
became permanent, on the other had the unparalleled
competition on the international market drove the
researchers to even greater efforts. It was the Dutch
company, Philips, more than anyone else, which kept
bringing out new designs in order to keep abreast of
the large American companies. TUNGSRAM, which
had to compete against Philips on the Hungarian
market, was also forced into this race.

On the Summer of 1928 Philips bought Vatea Radio
Technical and Electrical Co. Ltd. of Budapest, then
moved it to a new, more spacious location in 1933 and
continuously enlarged its production capacity — first
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of all in the field of radio receiving tubes. TUNGSRAM
responded to this challenge by starting up a subsidiary
in The Netherlands, in Tillburg.

The contention between the two giant corporations
became very fierce: they constantly fought legal ac-
tions in the courts. The patent and license agreement
drawn up between TUNGSRAM and RCA in 1933
improved the Hungarian company’s position in the
contest against its two European partners and com-
petitars, Philips and the German Telefunken. Accord-
ing to the agreement, the American company agreed
to making available its '‘Standardized notices’ (a com-
plete set ofinformation concerning the American radio
valve designs) to TUNGSRAM. RCA regularly sent the
updates of the set right until the outbreak of World War
Two.

Beside the agreement with RCA, TUNGSRAM resorted
to other measures in order to force its competitors into
making a deal. In 1933—1934 the company called on
those memebers of the Hungarian Trade Ministry who
represented Hungary in the next German-Hungarian
trade negotiations to object strongly to the campaign
continued against the Tungsram tubes in German.
“We have repeatedly held talks, directly and indirectly,
with the companies of Philips and Telefunken, who
have a detailed agreement in the radio business
covering every international market, to reach an agree-
ment., .. if the Hungarian government were to put
adequate pressure on the German government to
restrain the lobbying groups (Wirufa, Funkverband)
from campaigning against the Tungsram tubes. ..
then our praspects of selling tubes on the German
market could be very good, which indirectly would
also improve the chances of a deal with Telefunken
and Philips to secure the growth of our radio valve
exports for years.”" — Lip6t Aschner, the chief execu-
tive, wrote these words to the deputy undersecretary
of state of the Trade Ministry on 20 February, 1934.

As a result of the intervention, the company’s prospect
of selling radio valves in German improved consider-
ably, which moved Telefunken to force Philips to
cooperate with TUNGSRAM. (Between the two Euro-
pean companies had already existed some sort of a

cartel agreement called "Wewag', which TUNGSRAM
also wished to join.)

The representatives of the three companies laid down
the basic concepts of the radio valve agreement in
Chateau d’Ardenne on 14 July, 1934. It took another
two years before the cartel agreement known as
'INRACO’ (International Radio Valve Cooperation) was
finally signed in Vienna on 5 July, 1936. To some
extent the agreement favoured the two large coopera-
tions, since they signed it as joint parties on the one
side, while the Hungarian company formed the sole
party on the other side. The IVRACO agreement of
PHOEBUS. Not all valve designs were covered, neither
were photocells, mercury cathode tubes, cathode ray
tubes, gas filled controlled tubes, sound tubes syn-
chronized with image etc. The agreement was signed
to run retrospectively from 1 May, 1934 until 30 June,
1945. Quotas for selling radio valves were determined,
just as in the case of the Phoebus agreement. They
were based on the sales figures of the parties between
1 March, 1934 and 28 February, 1934. TUNGSRAM was
clearly at a disadvantage, as indicated by its quota
being fixed at 12 percent, as opposed to the 88 percent
joint market share of the other two parties. However,
the agreement enabled TUNGSRAM to increase its
sales by 200,000 valves. The agreement did not cover
France, England, Northern Ireland, the United States,
Canada, Newfoundland, Cuba, Japan and the colonies
of these countries.

The IVRACO agreement also brought about a certain
amount of cooperation in the matter of patents and
allowed the large-scale standardization of the valves,
so the majority of the valves produced by the three
companies could be used in all kinds of radio sets. In
addition in the countries covered by the agreement
TUNGSRAM was free from the pressure of having to
develop new radio valve designs. This freedom, how-
ever, had a price: the Ujpest factory agreed to pay to
the other two companies 5 percent license fee after its
products sold in the major European countries, and 2.5
percent after the products sold elsewhere.

The IVRACO deal and the agreement signed with RCA
enabled TUNGSRAM to learn about the American
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patents in the electronic vacuum tube industry and to
obtain the necessary documentation. TUNGSRAM
was given no information about the European radio
valve designs and their production technology, since it
had no such agreement with Philips and Telefunken.
This way the above mentioned companies were given
a head start on the markets. TUNGSRAM only found
out about the new designs when the other two com-
panies had already developed the new constructions.
Since radios were seasonal products and the Euro-
pean partners came up with new valves for the new
radio sets nearly every year, TUNGSRAM was only
able to start working on the development and prod-
uction of these new designs once these valves had
already been out on the markets.

The IVRACO agreement failed to eliminate the compet-
ition in other aspects, too. The radio valve cartel very
much respected the interests of the American com-
panies which first of all wanted to protect their domes-
tic markets. Therefore, they exported considerably
less of their products than did Philips or TUNGSRAM,
for whom export was absolutely crucial. (Not even the
German Telefunken —which enjoyed monopolyinthe
domestic market — was forced to fight over the foreign
markets the way its other two partners had to, who
could only exploit their existing high production
capacities by selling abroad what they could not sell on
their small domestic markets.)

Nearly simultaneously with the international cartel
agreement the Hungarian factories, too, wanted to
come to a cartel type agreement. Orion (as an
TUNGSRAM subsidiary), Standard, Telephone Fac-
tory, Engel Karoly (EKA) and Siemens first signed an
agreement in 1933. Later Telefunken and Philips also
joined this group with their Hungarian branches —
probably influenced by the IVRACQO deal. The Hungar-
ian branches marketed their own designs — which had
been developed with the help of the parent companies,
naturally. (When Philips founded a research laboratory
for its new Budapest plantin 1935, the parentcompany
immediately intervened and had it closed down.)

The Hungarian cartel was formed to safeguard the
factories’ interests: it regulated the retail price of radio

sets, the conditions of sale, the retailers’ trade allow-
ance (rebate), the conditions of the hire-purchase
system and the terms of the guarantee. In 1936 Orion,
Philips, Standard and Telefunken also signed a cartel
agreement regulating the production of goods. The
cartel agreement indirectly helped to raise the techni-
cal standard on the domestic front, bacause the cartel
members annully informed each other of the major
technical parameters of their new designs. In 1939,
based on the agreement between the producers of
radio sets, a new radio design was launched which
used Tungsram valves and which, following the suc-
cess of the German ‘Volksfanger’, catered for the
average households. Its cheap price greatly contri-
buted to the rapid growth of the radio subscribers, and
even if its production was not profitable, it helped
advancing the production technology of both the
valves and the radios. The Hungarian radio cartel also
offered other advantages to TUNGSRAM; for exam-
ple, Philips was obliged to buy valves from
TUNGSRAM for its radios marketed in Hungary.
During the mid-1930s the intense research and de-
velopment work continued in the radio valve industry.
Since TUNGSRAM was only provided with the physi-
cal dimensions and the electrical operating paramet-
ers of the new standardized valve series (in keeping
with the letter of the international cartel agreement)
and the documentation of their production technology
usually arrived toa late (if it arrived at all), naturally, the
experiments to develop valves which better suited
these specifications continued in TUNGSRAM's
laboratories.

The so-called "Allstroom’ tubes, the heated universal
radio valves arranged in series, running both on
batteries and mains, were completed in 1934 and were
also used in Orion radios. Then in 1938 TUNGSRAM
announced the E-series valve heated from 6.4 Volts,
this time still marketed with a flattened shape.

The efforts towards standardization and universal
compatibility already dominated the further construc-
tions. In 1935 the valves of the A, C and K-series came
out. The cathodes of these designs could all be heated
from both batteries and the mains, D.C. or A.C.
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Between 1932 and 1935, following the research of Dr.
Erné Winter, the company developed its anti-mic-
rophonic valves and demonstrated the physics of the
phenomenon known as grid emission. The patents
concerning the reduction of grid emission by the noble
metal coating of the grid were soon applied all over the
world.

In 1936 the tuning in of a radio set to a particular station
was still an elaborate procedure: those sets had 2—4
knobs to fiddle with in order to achieve perfect recep-
tion. The so-called 'magic eyes' served to ease the
problem of tuning in to a frequency. The improved
version of these 'magic eyes’ were still warld-famous
in the 1950s. The quality of the Tungsram 'magic eyes’
placed them well ahead of the similar tubes produced
by its European competitors.

In the second half of the 1930s VHF radios became very
popular. Tube designs providing better VHF reception
were studied all over the world. Beside the electrical
improvements, efforts were aimed at developing bet-
ter tube constructions and production technologies.
The American and the European metal valve technol-
ogy, the pure glass valves and, finally, the miniature
valves were developed accordingly. “In the Radio
Valve Laboratory and the Test Production Department
of TUNGSRAM we developed entire miniature valve
series already in 1937—1938 which were more ad-
vanced than those coming out later” — Ernd Winter
remarked in 1954, — "These valves, however, were not
marketed”, he added. The so-called pure glass valves
(series 21) were brought out in 1939. Their small
dimensions and the novelty of their entirely glass
construction allowed to make further advances in the
design of receivers, this way tracing out the valve
industry’s future direction, so to speak. The pure glass
series took over the electrical parameters of the flat-
shaped E and U series, together with the advantage
that now it was possible to meet all the existing circuit
requirements using no more than four valves (ECH 21,
EBL 21, ADZ 21 and EF 22).

This series revolutionized the production technology.
Thanks to this series, the so-called flat-shaped glass
technology taken over from the incandescent lamp

industry became totally obsolote. The new technology
basically affected the internal construction of the
valves, allowing greater accuracy in assembling, as
well as the increased durability of the components.
The introduction of the pure glass series took place
during Jozsef Gabor's management. The new glass
technology was developed by Mihaly Neumann, Béla
Reiss, Jend Porubszky and Elemeér Martinek.
TUNGSRAM brought out its world-renowned battery-
powaered radio receiving tubes as part of the pure glass
series. The tungsten cathode filament with the approp-
riate diameter, used for heating the valve, was de-
veloped by Pal Tury and Dr. Tivadar Millner, while the
oxide cathode coating was designed by Erné Winter.
The relations between reserch and production were
never without strains during the 1930s. The setting up
of the Test Production Department and the improve-
ments in the factory organization brought some re-
sults, but the valve production between the two world
wars was always a tempestuous and more dynamic
affair then the incandescent lamp production. Follow-
ing the increasing demands and the pace dictated by
the competition, the number of designs were always
going up.

In a report written jointly by Jozsef Gabor and Erné
Winter in January, 1937 the authors observed that
" .. .the designs are not allowed to became standard;
it is Philips, more than any other company, which tries
to reply to the challenge of the American tubes.
TUNGSRAM has been dragged into this race by
Philips. We completed the development of all the
designs, the E series included, only we did that at a
much reduced standard, compared to the one
achieved by Philips.” (The report also argued for the
need to develop transmitting tubes.)

In a later report, dated from 1941, Erné Winter himself
observed that the Test Production Department was
“unable to live up to the expectations”. Philips and
Telefunken brings out 10—15 designs annually, for the
production of all of which the Test Production Depart-
ment must make preparations. “On top of this, the Test
Production Department would also have to establish
up-to-date mass-production technology for each of the
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new designs developed by the Radio Valve Labora-
tory."

According to another report, also dated from 1941,
Jozsef Gabor saw the root of all the problems in the
fact that the number of the various tube designs
reached the point where “it frustrates the rational
production”.

According to Gabor, there were less types of caps,
bulbs and electrodes in the incandescent lamp man-
ufacturing, while the volume of production was far
greater. Others thought that the situation was not
much better in the incandescent lamp industry, either:
the number of different types of lamps was put at 50 to
60 thousand in 1940. Before the Second World War the
overwhelming majority of the electronic vacuum
tubes were used in commercial radio sets, serving
entertainment purposes. In the 1930s new areas of
application were discovered for the electronic vacuum
tubes. The news about a new telecommunication
device called television reached Ujpest already in
1932. In a memorandum written in September, 1932
Ignac Pfeifer called Lipdt Aschner's attention to Dezsé
Lendvai was TUNGSRAM's engiener delegated to the
U.S. According to the report “...the first phase of
television experiments has been completed, as aresult
of which it is now possible the receive quite primitive
pictures by television sets developed right down to
commercial marketing.”

In the next few years there were frequent reports on
the growing popularity of televisions. The report of the
Audion Export Department, dated 16 February, 1935,
gave a detailed account of the television’s develop-
ment in Great Britain and the United States. Among
others the report states: “Thetriumph of television has
a paramount bearing on our electronic vacuum tube
industry... From the above mentioned facts it is
evident that we must prepare, well in advance, for the
business potentials meant by television.” The report
suggests the setting up of a separate laboratory deal-
ing with televisions. This was, indeed, put into service
in March, 1937 with Karoly Czukor as its first manager,
and Dr. Istvan Barta, Pal Terebesi, Kalman Mago and
Kalman Kincse as staff members. The laboratory was

located on the second floor of the water-tower. It was
agreed that TUNGSRAM would be producing televi-
sion sets. The first experimental television transmis-
sion took place on 21 June, 1937. The first transmitted
picture was a drawing of Mickey Mouse, the second
showed the well-know Tungsram trademark, the letter T,
The next experimental television transmission fol-
lowed on 22 October of the same year, showing the
portrait of Maxwell, the famous English physicist. At
that time TUNGSRAM was very nearly up to the world
class standard in the field of television technology. In
Europe it was only Great Britain which had a daily
three-hour programme; in France the work continued
to install a TV station on top of the Eiffel tower, and
Germany planned the start of the regular television
broadcasting in the autumn of 1938. The American
RCA proposed to sign an agreement with TUNGSRAM
on television technology which would have covered
the exchange of information on transmitting stations
and receiving sets. RCA also planned to send their
representative to Hungary. It was the war preparation
which interrupted the development of television
technology and caused a serious setback.

Immediately before, as well as during the war the
areas of application were widened for radio valves:
telecommunication set up for non-entertainment pur-
poses, army equipment, etc.

TUNGSRAM wanted to follow the development in
these areas, t00. The company carried out extensive
work in the field of microwave technology. Gyoérgy
Dallos, the engineer who some years later suffered
martyrdom, was the first to do experiments in this
direction, to be joined by others later. The valves for
the first microwave two-way radio were built Winter,
Szepesi and Budincsevics. Then a transmitter operat-
ing on a wavelength of 58 cm was completed in 1941,
Its output power of a few milliwatt was sufficient to
establish communications first with the Tungsram
holiday camp and later, between Mount Naszaly and
the Research Laboratory.

During the Second World War the military interests
dominated the development work. The Army ordered
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from the Laboratory — and from Zoltdn Bay, person-
ally — the development of a locator for artillery.
Almost the entire Research Laboratory took part in the
development which had to be kept in secret. The
theoretical design work was done by Simonyi, Papp
and Antal Solyi; Istvanffy from Standard helped de-
signing the aerial, the transmitted was built by Zoltan
Szepesi, and Gyorgy Dallos constructed the receiver.
The first echoes of land targets were registered on 13
April, 1943, but the device measuring the horizontal
angle, the distance and the height of the targets was
still to be designed and manufactured. The distance
measuring device was built by Kalman Mago and
Papp, based on the original idea of Zoltan Bay. The
artillery locator called Barbara was completed in 1944,
although the army could already not make much use of
it.

Those members of the Research Laboratory’s staff
with an anti-German feeling — Zoltan Bay included —
did not rush to complete the army orders. All of them
were more concerned with the scientific aspects of the
arising problems. After the war they sent microwave
signals to the Moon from a radar working on 2.5 m
wavelength which was constructed from the surviving
bits of these locators. On 6 February, 1946, only a few
days after the announcement of the experiments
carried out in the United States the same radar was
able to register the echoes of the signals.

There were other types of experiments beside the ones
mentioned already; for example, Pal Selényi worked
on the interesting subject of electrography. His results,
however, were never put to any practical use. In the
second half of the 1930s the methods of electrography
were also used in oscillographs, video-telephones and
the transmission of televised images, still and motion
pictures alike. Meanwhile, however, other, more effi-
cient methods were developed for the same purposes
and hence electrography remained a curiosity of the
history of sciences. Scientific progress is not possible
without mistakes and deadends.

The production of transmitting tubes began in the
Ujpest plant in 1933—1934. Beside the growing popu-
larity of the radio amateur movement, there was

another potential customer: Hungarian Postal Ser-
vices considered to buy the valves for its relay stations
from Hungarian companies. Although in this case the
isolationist tendencies seemed to favour TUNGSRAM,
at the end the deal went to Philips, with the provision
that the tubes had to be produced in Hungary. Despite
missing the order from the Hungarian Postal Service,
the production of transmitting tubes continued in
Ujpest. Tubes worth 7—800 thousand Pengbs were
manufactured in 1936—1937, some of them for export.
By the end of the 1930s TUNGSRAM produced 10—12
thousand transmitter tubes annually, coming in 30—
35 designs. The annual production reached 33,200
tubes in 1942, worth more than 2 million Pengés. The
number of designs fell dramatically in this yeaar and
the business was dominated by the Army orders. The
expart, primarily to neutral countries such as Switzer-
land, Sweden, Portugal, Finland and Spain, continued.
TUNGSRAM's experts saw great future in the prod-
uction of transmitting tubes. In 1943 they calculated
that after the war there would be some 10 thousand
civil airports in Europe, all of which would require
transmitting tubes in the millions. TUNGSRAM was
also involved in the production of tubes used in micro-
wave medical equipment.

The Further Advance of the
TUNGSRAM Corporation

The worldwide economic recession between 1929 and
1933 did not effect TUNGSRAM as much as it did the
companies in to other sectors of the economy. This is
underlined by such facts as the purchase of Coal Mines
of Ajka, the building of the Krypton Factory of Ajka, the
establishment of the mechanized glass factory in
Ujpest and the further expansion and development of
the foreign sales agencies and factaries.

a) The Founding of the Krypton Factory
and the Power Plant of Ajka

In the previous chapter we have already pointed out on
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more than one occasion that at the time of inventing
the krypton lamp TUNGSRAM was still a long way
away from the mass-production of the new lamps.
Imre Brody already knew — and we have pointed this
out also — that the key to the problem lied in the
industrial production of adequately priced krypton.
One precondition of the industrial krypton production
was the founding of TUNGSRAM's own krypton fac-
tory. We also discussed that the so-called 'gas group’
was willing to equip a factory in Hungary producing
krypton as the primary output. The production of
krypton required a great deal of electrical energy,
because for the separation of just one liter of krypton
from air through a procedure called ‘'washing’ one
million liters of air had to be pushed through the cycle.
In order to be able to secure cheap electrical energy
needed for the production — and, partially, also to
speed up the negotiations with the ‘gas group’ —
TUNGSRAM bought Coal Mines of Ajka, for 3,268,786
Pengds. This vertical expansion also ended the long
battle which was waged between TUNGSRAM and the
coal mines for years on account of the high price of
coal, its poor quality making it unsuitable for gasifica-
tion and the high cost of transportation caused by
delivering the coal from distant mines.

The coal mines of Ajka had been producing good
quality coal (3600 calories on average) since 1868.
Their daily output at the time of the purchase was 130
wagons, but there was capacity for more. The pit in
Padrag was opened in 1943, and with that the daily
production already reached 200 wagons. Another fact
also featured in the decision to buy Coal Mines of Ajka
Corp., namely the additional power plant which had
two-third of its capacity immediately available for
providing electrical energy to TUNGSRAM's planned
krypton factory. The purchase also solved the problem
of finding location for the kryptan factory, since the
1000 kW power consumption of the factory could be
met locally.

The German Linde company undertook the design of
the factory, delivered and the installed the machinery
and provided the technical documentation necessary
for the operation of the machines. On behalf of

TUNGSRAM Janos Lévai, Tibor Mihalovits, Egon Oro-
wan (outside expert), Imre Brody and the architect
Dezs6 Antal took part in the work.

The factory had the following major economical
parameters: 36.7 kWh/1 krypton-xenon, daily prod-
uction of 560—580 liters at a unit cost of 1.26 P/l
krypton-xenon. The factory started the production in
1937. This was the world’'s first operational krypton
factory. (Although Air Liquide’s factory had been built
earlier, it was closed down for the regular occurrence
of explosions.) The total investment of setting up the
factory was 1,847,000 Pengés; from this the factory
buildings cost 441,000 Pengds, and the equipment,
1,252,000 Pengds. TUNGSRAM had seven blocks of
flats built for its workers next to the factory.
TUNGSRAM invested a total of more than factory.
TUNGSRAM invested a total of more than four and a
half million Pengds in the two enterprises connected
with the production of krypton (the krypton factory and
the coal mine), not counting the costs of the experi-
ments and other relevant expenses, such as the high-
pressure krypton purification, the development of the
machinery producing bulbs and lamp, etc.

The performance of the krypton plant of Ajka did not
live up to the expectations in the first few years. There
were constant disputes with Linde, the company deliv-
ering the equipments, about the quality of the krypton
and other problems. The major source of these argu-
ments lay in the fact that the German company,
referring to patent agreements, did not give access to
TUNGSRAM's experts to study the workings of the
most important equipment. They had their permanent
representative in Ajka who called out Linde's own
mechanics from Germany for the occasional break-
downs.

Continuous production started in the krypton factory
in the spring of 1938. Its output in May totalled 12 m® of
krypton. They were only able to get 0.85 1 krypton from
1000 m? air, which was less than expected. The energy
needed to produce one liter of krypton was 44.6 kWh.
By the autumn of 1938 the plant was running
smoothly. The monthly production reached 17.5 m?,
corresponding to the planned annual performance.
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The resulting krypton was filled in bottles in Ajka and
sent to Ujpest. The engineer Tibor Mihalkovits, who
was appointed by TUNGSRAM to act as technical
supervisor, greatly contributed to the smooth opera-
tion of the plant. In close cooperation with the com-
pany management he succeeded in forcing Linde to
amend the faults and, working together with Imre
Brédy, he came up with a new method of producing
krypton. The old power plant of the mine could only
meet the energy needs of the krypton factory tem-
porarily, an additional factory which was on the cards
at the time. Therefore, TUNGSRAM embarked on the
building of a modern power plant with an annual
capacity of 250 kWh energy already in 1938. The
krypton factory of Ajka would not have needed this
much energy, so it was suggested that those units of
the factory which required a lot of electrical energy (for
example, the planned electrical glass furnaces of the
glass factory) should be moved to Ajka, also. (There
was even an experimental electrical glas furnace oper-
ated with direct current in the Ujpest glass factory.) But
the plan was discarded and other electricity consum-
ers were found to utilize the suplus energy capacity.

TUNGSRAM started talks first with Aluminium Ore
Mining and Industry Co. Ltd. and later, with Hungarian
Bauxite Mining Co. Ltd. in order to find buyers for its
surplus electrical energy. Both these companies had
sizeable bauxite mines in the counties of Fejér and
Veszprém and now wanted to establish alumina fac-
tories and aluminum furnaces which also needed a lot
of electrical energy, possibly at a low price. In 1940 —
almost three years after that the krypton factory had
started producing — a deal was made by TUNGSRAM
and Hungarian Bauxite Mining Co. Ltd. about the sale
of an annual 210 kWh of electrical energy. After signing
the deal the building of the power plant began on a site
of 96,000 hectares (1 hectare = 2,471 acres). A sum of
28 million Peng6s was budgeted for the building of the
power plant and the related pit of Padrag. According to
the plans, the first block of the power plant would have
been running in November, 1942. The government
also helped financing the project with 18 million
Pengés, bearing in mind the strategic importance of

the industry. The bailers were designed by the Swiss
company Sulzer and some of the accessories were
also delivered by the same company. The boilers used
powdered coal for fuel; their heat-exchange was
based on radiation. The boilers were made from a
single molybdenum steal rod, and had their maximum
pressure set at 80 atmosphere and maximum temper-
ature at 530 'C. This was the first high-pressure boiler
plant in Hungary. Sulzer was represented in Hungary
by the engineer Laszlé Heller. Nevertheless, Lipot
Aschner invited Heller to direct the design and the
construction of the power plant as an outside expert.
Representing the company, Istvan Gyarfas, Tibor
Mihalovits and Gyula Viola took part in the work.

The coal-dust mills and the high-pressure turbo supply
pumps were also purchased from abroad. Because of
the war, the majority of the goods already arrived late,
but the captiousness of the Hungarian officials made
things even worse: the appointed (and incompetent)
government representative, always surrounded with
gendarmes. was himself the cause of a number of
technical blunders. So, it is only understandable that
the contruction work dragged on and the expenses
were constantly going up. As a result of concerted
efforts, the first boiler was at last operating in Feb-
ruary, 1943, three months after the original deadline.
The second boiler, however, was not working until
March, 1944, and neither was the turbo generator. The
power generator started working in 1943, although
barely half of the planned power was produced: 100
kWh. The construction costs had reached 34 million
Pengbs by early 1943, even though the inflation
brought on by the war also contributed to that.

The power plant was only completed after the Second
World War.

b) The Building of the Mechanized Glass Factory
in Ujpest

The increased incandescent lamp and radio valve
production required an increase in the production of
the necessary glassware.

Before 1932 TUNGSRAM brought the necessary
glassware parts from its glass factories in Tokod and
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Ujantalvélgy (Utekac), and partly from the factories of
Inwald in Mossbrunn, Austria, and Osram in
Weisswasser, Germany. The glass factories of Tokod
and Ujantalvolgy primarily produced blown, pressed
and ornamental glassware under the direction of such
distinguished gxperts as Jend Eggenhoffer, Vilmos
Frommel, Jené Schlisz, to name but a few. Both
factories had very good furnace staff and glass-blow-
ers. The lead-glass tubes and rods, the back insulating
glass rods and grits and the various special and hard
glass components were bought from outside the
concern, from the already mentioned Austrian and
German companies. The company, therefore, was
always exposed to the danger of its competitors'
exploiting the situation, either through price palicy or
design strategy. It did not come as a surprise then that
TUNGSRAM's management decided in 1930 to widen
its glass manufacturing. They expected this way to free
the capacity of the existing manual glass furnaces for
the production of the special bulb designs which could
not be produced on machines. By setting up a
mechanized glass factory in Ujpest the quite substan-
tial transportation costs could also be reduced. Still in
the summer of 1930 TUNGSRAM bought from Osram
an American-built machine capable of producing
70,000 glass balloons a day. This machine was called
‘lIvanhoe’ and it had been working in Osram'’s plant in
Siemestadt. TUNGSRAM also bought Osram’s au-
tomatic glass tube drawing machine of a type called
Danner, Lipot Aschner made a deal whereby Osram
would be providing professional assistance through-
out the design of the Ujpest glass factory and would
also help in the training of the Hungarian staff. The
design of the furnaces would be done by the German
factory’s team specialized in building furnaces, under
the guidance of Professor Gelhof, Osram’'s glass
physics, chemistry and technology expert.

In 1930, after signing the agreement, work on the
design of the glass factory’s building began, while the
canstruction wark started in September of still the
same year, using bauxite cement in the fashion of the
age. (This construction method led to the ripping out of
arailing and the death of a young worker.)

Simultaneously with the construction work, a delega-
tion was sent to Germany to study the production
technology on the spot. Janos Lévai was appointed to
coordinate and direct the whole project.

The glass factory was built up in one year, costing
4,200,000 Pengés, but the start of production was
delayed until 1932. Although the Hungarian staff of the
Ujpest glass factory immediately manufactured glass
bulbs with the required precision, the glass material of
the bulbs became so full of bubbles after a few days of
operation that is was not suitable for light bulbs. The
problem of setting things right was further frustrated
by the fact that the German professor had died in the
meantime, leaving TUNGSRAM's staff on their own to
face the difficulties. Even the American experts of IGEC
were unable to add anything to the analysis of the
home staff, even enlisting the expertise of the chemi-
cal engineer Dr. Oszkar Knapp. They came to the
conclusion that the problems arose from the separate
heating of the melting area and the work area of the
furnace, as well as from the arrangement of the
connecting channel below the bottom surface of the
two areas. This arrangement slowed down the flow of
glass between the two tubs and, as a result, the air
bubbles of the glass in the work tub were created by
the automatic suction heads of the glass blower,
staining the glass bulbs. After rectifying the faults, the
production of the mechanized glass factory became
stabilized, so much so that TUNGSRAM was unable to
run itto full capacity. But since the production was only
possible with fully utilized furnaces, and since the work
force also had to be engaged continuously, the com-
pany prepared for the manufacturing of new products.
The company first started producing water-glass for
the paper- and the textile-industry, then it attempted to
manufacture chemo-resistant glass tubes for medical
purposes. These were |ater turned into ampules by
Hungarian Tungsten Incandescent Lamp Factory —
the company which in the meantime had gone into the
possession of TUNGSRAM.
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c) Further Stages in the Growth of the Corporation

Beside strengthening its position vertically,
TUNGSRAM also worked continuously to improve its
standing both within the increasingly prosperous in-
candescent lamp cartel and in the domestic markets.
The famous Viennese incandescent lamp and radio
factory Joh. Kremeneczky A.G. nearly went bankrupt
during the economic depression of 1929—1933. The
executives of TUNGSRAM were of the opinion that by
acquiring the Viennese factory they could take over its
quota in PHOEBUS, while aiso ridding themselves of
an annoying competitor in the domestic incandescent
lamp and radio market.

It was TUNGSRAM'’s Viennese subsidiary, Watt A.G.,
which formally bought the Kremenetzky factory in
1930. (The Kremenetzky name and trademark had such
a good ring on the international markets that even
Watt A.G. switched to using the Kremenetzky name
until 1942.)

The Hungarian Tungsten Factory Ltd., which manufac-
tured and marketed the Orion radios in Hungary,
formally retained its independence in spite of the
change in its ownership; nevertheless, there were
considerable changes in the structure of its product
profile. The manufacturing of incandescent lamps
continued, although at a much reduced intensity.
While in 1931 the production of incandescent lamps
still reached 2.4 million pieces, only 1.5 million were
produced in the next year. The production of incandes-
cent lamps then stayed roughly at this level right until
the end of World War Two. The Orion, the Watt and the
Ferrowatt designs were not stopped, either; such
trademarks were retained by the Tungsram corpora-
tion. By taking over TUNGSTEN Factory Ltd. cartel
quota TUNGSRAM was entitled to use these
trademarks.

The increased production of radios meant the greatest
change in the life of Magyar Wolframgyar Rt. Egyestilt
lzz6 — that is now TUNGSRAM — delivered the radio
valves for these radios. It also delivered parts to the
Hungarian Tungsten Factory started producing the
already mentioned ampules to make up for production

lost elsewhere; then in 1337 it began to produce
thermos flasks. The machinery for both new products
were delivered by TUNGSRAM's Machine Works, and
the necessary glass material, by its glass factory.
Hungarian Tungsten Factory Ltd., despite being a
subsidiary itself, began to expand in the 1940s. It
bought Remix Electrical Ltd. for 400,000 Pengds in
1941. This factory produced electrical components
(resistors, capacitors, etc.) for radios in its Tdzolto
Street plant, exporting about 60 percent of its prod-
uction. It employed approximately 260 people in the
year of the purchase. The organizing talents of Miklos
Fodor, one of the one-time owners of Remix, proved
very valuable to TUNGSRAM in other projects of the
corporation (for example, the building of the Power
Plant of Ajka). Remix also retained its formal indepen-
dence’after 1941.

Hungarian Tungsten Factory Ltd. — again, with the
help of TUNGSRAM — bought the Francia Street plant
of Enamel-, Metal-ware and Electrical Factory of
Budafok and also, the shares of an electrical company
called Agrolux Ltd. (previously known as Hajés and
Szanto Electrical Company).

In 1941 TUNGSRAM acquired the majority of the
shares of the glass factory of Feketeerdd, in the county
of Bihar (now in Rumania). Then in 1943, by acquiring
interests in the Glass Factory of Zagyvapalfalva,
TUNGSRAM secured the leadership of the entire Hun-
garian glass industry.

In the years that followed the economic depression the
isolationist tendencies dominated the economy of
Europe, but one might even add, of the whole world,
also. International trading was, of course, at a low ebb.
The isolationist tendencies also meant that a signific-
ant number of the countries moved in the direction of
self-sufficient economy, making the import of com-
plete products more difficult and, at the same time,
agreeing to the import of parts more readily. The
isolationist tendencies in the incandescent lamp in-
dustry resulted in the proliferation of companies out-
side the cartel. Even PHOEBUS's efforts were insuffi-
cient to reserve this process and the cartel members,
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case of radio valve factories, radio valves, whose
import was not permitted or was not rentable on
account of the high custom duties.

Such a divergence in the company’s profile brought
about the development of the machine works in
Ujpest, specializing in the manufacturing of machines
used in incandescent lamp manufacturing. What once
had been an in-house workshop, now became one of
TUNGSRAM's fundmental branches.

To give an idea of the size of the TUNGSRAM Corpora-
tion, we present a table showing the break-down of its
work-force (30 April, 1929):

office
Factory Mmool workers | total
Ujpest 808 4264 5072
Joh.Kremenetzky,

Vienna 232 1225 1457
Hungarian Tungsten

Factory Ltd. 127 703 830
Milan 39 56 95
Warsaw 72 198 270
Tillburg 27 81 108
London 35 129 164
Bucharest 60 65 125
Paris 128 122 250
Glass factory,

Klara Utekac 7 631 638
Glass Factory Tokod 14 860 874
Total work-force 1,672 8,356 9,928
Coal Mines of Ajka 30 970 1,000
Tungsram sales

agencies 250 73 323
A grand total of 1.852 9,399 | 11,261

As a result of the new acquisitions, the total number of
workers employed by the corporation had reached
13,846 by January, 1943, giving a further increase of 20
percent.

The subsidiaries and branches constituted a complex
organization. Every company retained its share com-
pany structure enjoyed prior to joining the corpora-
tion, and even the foreign agencies were reorganized

into formall independent companies. This striving for
independence was explained by the rising nationalist
mood exhibited in the various countries. To tackle the
nationalist tendencies, such organizational structures
were formed which made the foreign branches finan-
cially interested in one another; for example, the
Yugoslavian sales agencies and assembly plants were
run as if they had been the subsidiaries of the
Tungsram factory in Zurich.

In the growing isolationist mood the transfer of profit
from the subsidiaries to the parent company became
increasingly more difficult. This difficulty was bridged
by license agreements concerning various patents
owned by the Ujpest factory, as well as other agree-
ments about certain consultation fees due to
TUNGSRAM, drawn up first between the assembly
plants and TUNGSRAM and later between the assem-
bly plants and Swiss holding company set up just for
this purpose. Then the Swiss company used the
proceeds to buy basic materials on the international
markets. This source of acquisition enabled
TUNGSRAM to continue with its production through-
therefare, other ways of securing their markets had to
be found.

To adapt to the new circumstances, TUNGSRAM, like
the rest of the large international companies, set up
factories (assembly units, more precisely) working
beside its existing, registered and legally independent,
foreign branches which, in fact, were sales agencies. In
certain cases these moves were connected to the
ruthless competition against the great opponents on
the market. When the Dutch company Philips bought
shares in Hungarian businesses, TUNGSRAM re-
sponded by acquiring a small Dutch company, Radium
Tillburg, and turned it into a radio valve and incandes-
cent lamp assembly unit. Later this company even
moved into radio manufacturing. An incandescent
lamp factory (assembly plant) was established in
Milan in 1930, a radio valve factory in London in 1934,
another incandescent lamp factory in Bucharest in
1936, an incandescent lamp factory in Bratislava and a
radio valve factory in Paris in 1937, and an incandes-
cent lamp assembly unit, again, in Paris in 1939. The
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Warsaw branch added the assembling of radio valves
to its list of products in 1938; two factories went into
the possession of TUNGSRAM in Yugoslavia, in Zag-
reb and Panchova, specializing in the assembly of
incandescent lamps, and then came the setting up of
the factory in Belgrade. The establishing of assembly
units were on the cards in Argentina, Switzerland,
Sweden, Egypt and Turkey. A large part of the ma-
chinery for the Argentine factory had already been
completed, when the war came and ruined the plans.
The listed factories all had production capacities in the
neighbourhood of 2 million incandescent lamps or, in
the case of the radio valve factories, between 300,000
and 700,000 tubes.

All the foreign branches were fitted with machinery
built in Ujpest and — wherever the law of that country
permitted — were provided with parts and technology
imported from Ujpest, working under the guidance of
the technical staff, again, delegated from Ujpest. Their
production, both in volume and structure, entirely
followed the directions issued in Ujpest. Most of the
times these factories produced normal lamps or, in the
out the war. In 1941 TUNGSRAM's Ujpest plant had
enough copper to last three years, its tungsten supply
was enough for five years, nickel and molybdenum
enough for two years, tin for four years, etc.

The Production and Trade Figures of
the Company from the First Year of the
Depression until the End of World War
Two

The famous Wall Street Crash broke out in New York
on 24 October, 1929. It marked the beginning of a
worldwide economic depression. The crisis did not
acknowledge geographical barriers or national bor-
ders: it soon spread to Europe. As a result of the
Depression, masses of goods became unmarketable,
prices rapidly fell, industrial production took a nose
dive and mass-unemployment followed. The Depres-
sion was very acutely felt in Hungary, too. The situa-

tion was especially bad in the agriculture and the
industry, first of all in the heavy industry, where
production fell by more than half. Atthe sametime, the
food industry and some other companies, mostly
producing consumer's goods, were slightly less hurt
by the Depression.

TUNGSRAM also belonged to those companies which
produced consumetr’s goods and, therefore, were less
susceptible to the effects of the Depression of 1929—
1933. The opening phrases of the report prepared for a
board meeting assessing the company’s performance
in the fiscal year of 1930—1931 described the com-
pany’s grave situation throughout these difficult
years: "The economic crisis has been felt in almost
every country, where we are present on the market
with our products, unfavourably affecting our trade.
We have been only able to achieve sales figures
approaching last year's performance, because we
could further develop some of our recently introduced
business projects.”

The second sentence in this report refers to the fact
that, while the volume of production significantly fell
in the incandescent lamps business, the production of
radio valves rose.

NEHT incandescent lamps radio valves
production in pieces
1929 22,157,000 642,000
1930 23,429,000 1,123,000
1931 12,970,000 1,936,000
1932 10,194,000 1,834,000
1933 11,084,000 1,611,000
1934 15,670,000 2,345,000

It is evident from the table that the two charts show
quite a different story. While incandescent lamp prod-
uction fell by 60 percent in 1932, as compared to the
record figures of 1930, the volume of radio valve
production grew year after year until 1931 — it trebled
in two years! — and, following a two-year long slight
setback, rose to a new record in 1934, crossing the
two-million valve barrier.
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Behind the drastic drop of incandescent lamp pro-
duction there was also a certain amount of speculation
on the part of TUNGSRAM's management, While the
stocks were piling up in almost every branch of
industry during the Depression, in the same period
TUNGSRAM significantly reduced its stocks, both
home and abroad, by holding back production. In 1930
TUNGSRAM had 16,383,000 incandescent lamps in
TUNGSRAM stock; by 1934 it had only 7,043,000. It is
typical of TUNGSRAM's business performance that its
published figure showed a profit even in the years of
the Depression. The profits went as follows:

and another one, the new mass-production block (No.
36) which accommodated the extended radio valve
production, as well as the new Machine Glass Works
and the Recreational Centre. In order to provide central
location for its warehouses and offices, TUNGSRAM
bought the E6tvds Street plant in the 6th District, and
also established a swimming pool and a rowing club
by the banks of river Danube, straight across the
Ujpest plant. These new developments significantly
added to the value of the company's fixed assets. In the
records the value of the factory sites, buildings and
equipment went as follows:

Analyzing the profits we must bear in mind that, as a
consequence of TUNGSRAM'’s peculiar position, its
business performance was only reflected in the books
with a one- or two-year delay. It was the final clearing-
up of the PHOEBUS accounts, which took longer than
usual, although the accounts of the foreign branches
could not be completed until after the end of the given
fiscal year, either. This was how the company could
show the largest profit in the worst year of the
Depressison in 1930—1931, and the smallest — barely
40 percent of the previous profits — in the years of the
economic recovery|

In drawing the balance of the company’s actual perform-
ance during the Depression we must also take into
consideration the new investments TUNGSRAM
realized in the corporation in these years. It bought the
Viennese company, Joh. Kremenetzky in 1930—1931,
and significantly expanded the Ujpest plant. The com-
pany began the construction work on the new head-
quarters of the Research Laboratory in 1929, a three-
storey building was completed (No. 37.) for Standard,

Fiscal year Profit (in Pengés)

1929-1930 3,897,760 Fiscal year Profit sum in Pengdés
1930-1931 3,991,098

1931-1932 3,627,293 1920-1930 14,675,000
1932-1933 2,719,981 1930-1931 16,320,000
1933-1934 1,380,684 1931-1932 20,076,000
1934-1935 1,486,034 1932-1933 23,226,428

The increase in the company’s wealth invested in fixed
assets was nearly 9 million Pengds within these few
years, giving an almost 58 percent growth.

The company presumably financed these significant
additions from its reserves stashed away in the previ-
ous years and cleverly concealed from the records.
This business policy — and the generally improving
economic environment — brought about, from the
mid-1930s on, another boom in the company’s perform-
ance, which lasted right until World War Two. The
general economic boom which resulted from the
preparation for war from the mid-1930s onward did
not help TUNGSRAM much, since it was hardly at all
involved in the production of war materials. On the
other hand, the isolationist tendencies, also looming
large at the time, had an unfavourable influence on
TUNGSRAM's trade. Nevertheless, the company was
able to maintain its position both on the domestic and
the foreign markets.
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The profits of the next few years are shown in the
following table:

Fiscal year (Profits in Peng6s)
1934-1935 1,486,034
1935-1936 1,777,319
1936-1937 2,262,880
1937-1938 2,248,091
1938-1939 2,392,771
1939-1940 2,639,885
1940-1941 2,534,529
1041-1942 3,514,995
1942-1943 4,338,038
1943-1944 4,721,562

Tungsram's profits continued going up every year in
this decade, too. This was so in spite of the fact that the
company also continued to invest in this period at the
same rate as it had done previously. This was the time
when the krypton factory was built, the coal mines of
Ajka went into the company’s possession, the power
plant of Ajka was established and several foreign
branches were set up, beside the permanent construc-
tion work in the Ujpest plant. The cost of all these
investments was about one million Pengés each year.
In the 1930s the company also bought large pieces of
land. In 1937—1938 it bought from the Karolyi family
an approximately 43,000 square fathom (1 sf = 38.32
square foot estate complete with buildings including
the inn of Megyer. Certain chemicals — fluoride acid,
colloidal cotton, etc. — were stored here. TUNGSRAM
also bought nearly 6,000 "square fathom” of land from
the Franciscan Order in 1940. Before the said purch-
ases TUNGSRAM and its subsidiaries owned nearly
360.6 cadastral yokes (1 cadastral yoke = 1.42 acres)
of land home and abroad.

The next table shows the company’s wealth invested
in fixed assets (factory sites, buildings and equip-
ment):

Fiscal year Totalin Pengds
1933-1934 23,450,793
1934-1935 23,860,000
1935-1936 24,475,637
1936-1937 24,528,693
1937-1938 28,275,133
1938-1939 28,473,427
1939-1940 29,144,890
1940-1941 34,562,409
1941-1942 45,871,671
1942-1943 53,674,791
1943-1944 68,885,892

The value of the company's fixed assets very nearly
trebled within ten years. The fact that TUNGSRAM had
managed to finance all its investments from its own
resources right until 1941 (when it had to borrow to
caver the cost of building the power plant of Ajka) tells
a lot about the company’s monetary position. It was
TUNGSRAM's improving production and sales figures
from the 1930s onward, which enabled the company to
finance its own project.

The incandescent lamp and radio valve production of
TUNGSRAM in this period is outlined in the following
table:

Year | Incandescentlamps Radio valves
1934 15,670,000 2,345,000
1935 14,986,000 2,219,000
1936 19,807,000 2,599,000
1937 24,600,000 3,165,000
1938 24,685,000 2,421,000
1939 25,296,000 2,587,000
1940 23,201,000 2,385,000
1941 20,369,000 2,309,000
1942 26,465,000 2,613,000
1943 23,681,000 2,055,000

(No information is available on the year 1944,)
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In 1937, for the first time since the Depression, the
incandescent lamp production reached the twenty
million barrier, never to fall below that mark again.

In the late 1930s the incandescent lamp production
had the following breakdown:

Fiscal year
Lamp designs —
1937-1938 1938-1939

Normal vacuum

lamps 6,132,168 4,906,934
Normal gas-filled

lampsupto 100 W 7,789,564 7,620,097

lamps from 150 W 958,258 1,008,830
Festoon lamps 162,622 162,823
Special lamps 4,327,226 3,394,791
Pearl sealed lamps 3,091,339 1,874,802
Glow lamps 13,128 44,897
Krypton lamps 2,675,694 4,718,943
Atotal of 25,149,899 23,732,117

Looking at the table the sudden growth of the krypton
lamp production, going up by nearly 80 percent within
one year, becomes evident.

According to the scedule, in 1937 the production of 9.2
million incandescent lamps were targeted in the first 4
months of that year; furhter 6.5 million lamps were to
be manufactured in the summer months — between
May and August —, and in the remaining 4 months
another 9.3 million lamps would complete the round
figure of that year's total of 25 million lamps.

The variety of designs shown in TUNGSRAM's prod-
uction was matched by the fluctuating intensity of their
manufacturing throughout the year. Generally, three
periods were distinguished within each year.

The reason for this was that the quality of the lamps
produced during the summer heat was inferior to that
of the lamps manufactured in the cooler months. For
this reason, and also lo protect the health of the
workers, in that period the factory only ran for seven
hours a day, or 35 hours a week, since only mainte-
nance work was done on Saturdays. The production
peaked in December and in the following couple of
manths. Experience showed that the "cheapest and
the best quality lamps were produced’ in those
months. The cooling air had a lower temperature in the

winter months, allowing to fill the lamps to a higher
pressure. The workers’ productivity was lower during

the summer months, in the inefficiently cooled and of
too low clearance work halls.

The incandescent lamps were being marketed primar-
ily within the framewaork of PHOEBUS in this period,
too. The cartel’s trading was also hurt by the Depres-
sion, as it can be seen from the trade figures of
TUNGSRAM:

Year Number of lamps sold

1930 19,616,000

1931 13,045,000

1934 16,430,000

1935 18,223,000

1936 21,600,000

1937 27,361,000 |

The table clearly indicates that the trading did not
reach the level of business done in the first year of the
Depression until 1937. The trade figures could have
even been better, had the company always been able
to meet its inflated quotas during the mid-1930s. (For
example, in 1935 TUNGSRAM missed its quota by 2.5
million lamps TUNGSRAM's quota came to 10.13
percent of the cartel’s total business in 1939.

The company'’s export had the following break-down
one the international market in 1936:
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transportation and the lamps were still sold with its
Country Lamps Country Lamps | i ademark. From the published list it is evident that the
Austria 291,657| China 36,912| lamps bearing the Tungsram trademark reached
Belgium 1,047,500| Germany 6,962,013/ nearly every country in the world — not in equal
Brazil 2,692| France 1.128,,202| volume, of course. By the end of the 1930s the cartel’s
The Netherlands| 247,589 Sweden 39,790/ trading, and TUNGSRAM's quota in it, had grown
Italy 595,490 Switzerland 501,709/ significantly. Concurrently with the expansion of the
Spain 26,221| Turkey 269,090/ corporation, TUNGSRAM's foreign subsidiaries in-
India 409,352| Portugal 16,151| creasingly shared in the growing sales.
Ceylon 1,216| Madeiralsl. 1,692/ The complete incandescent lamp trade of the corpora-
South Africa 211,691| Argentie 323,283| tion is shown in the next table, showing the contribu-
Other Africans 11,214| Congo 1.112| tion of the various members of the corporation.
Guayana 911| Bolivia 9,100
Malta 1,014| Columbia 81,568| | Corporation member 1939-1940 | 1940-1941
Cyprus 3,213| Ecuador 20,508 4
Mauritius 12,234/ Iran 43,970/ | TUNGSRAM, Budapest 27,909,920 | 23,011,560
Aden 3,871| Peru 84,470 J. Kremenetzky, Vienna 6,369,676 | 5,456,220
Albania 6,517 Thailand 33,942 Radium, Tillburg 515,765 129,797
Bulgaria 112,833 Uruguay 177,289/ | Hungarian Tungsten Factory| 1,456,010 | 1,166,760
Bohemia 1,250,603| Venezuela 19,510/ | Othersubsidiaries 5,437,158 | 4,633,426
i‘:}gﬂ X ool ] 13332 Atotal of 41,678,429 | 34,297,763
Iraq 6| Denmark 171,033| | The total export 36,385,947 | 27,632,505
Mozambique 6| Finland 700| | salesinHungary 5,292,482 | 6,665,258
Tanguanyika 6,036| Greece 232,206
Egypt 239,869| Lithuania 148
oot - FER P Sy i?‘:f‘i; Corporation member 1941-1942 | 1942-1943
Hungary 3,000,965| Philippines 37,447| | TUNGSRAM, Budapest 26,600,139 | 25,643,686
Yugoslavia 682,653| | J.Kremenetzky, Vienna 6,079,311 | 5,176,664
Radium, Tillburg 192,292 191,065
Atotal 21,514,665 | Hungarian Tungsten Factory| 1,585,173 | 1,641,858
: Other subsidiaries 6,701,162 | 6,229,014
Approximately 79 percent of the above was the share
of the TUNGSRAM companies, roughly 11 percent |Atotalof 41,159,077 | 39,422,277
originated from the Kremenetzky factories and the
remaining 10 percent was bought from other com- Theto_tal export 33,433,914 | 31,688,188
panies. Osram, for example, contributed to the Ger- | SalesinHungary 7,125,163 | 71,734,089

man sales with 1,621,000 lamps. On the other hand,
TUNGSRAM also helped out other cartel members
with deliveries to meet their allocated quotas. These
arrangements were to the advantage of both parties. The
holder of the quota saved money on the cost of

The table clearly shows that in the years just before
and during the war basically there was no change in
the production of the corporation, neither in the vol-
ume of its export; it was only the destination of the
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export which changed. The export sales to neutral
countries went up — to Switzerland, Sweden, Portugal
and Turkey. As a consequence of Hungary's provi-
sional territorial gains, the domestic trade of incandes-
cent lamps increased significantly (by two million
lamps, roughly). The fact that the import of incandes-
cent lamps to Hungary was practically non-existing
also helped to bring about such an increase. In 1941
TUNGSRAM managed to come to an agreement with
its domestic competition outside the cartel, which had
emerged in the meantime, on how the domestic
market should be divided up. The agreement guaran-
teed the following quotas to the other four companies:

Factories Units
|. Zwack and Associate 379,000
Mrs. S. Stommer,

Merkur Incandescent

Lamp Factory 375,000
Laszlo Prerovszky 365,000
EternaRt., Kolozsvar 241,000
Atotal of 1,360,000

It was also agreed that TUNGSRAM would deliver the
necessary parts to these four companies; moreover, it
was decided that “...the much reduced prices which
resulted form the several-year-long price war should
be brought to a uniform level”.

In fact, the agreement signed in 1941 meant the setting
up of a domestic incandescent lamp cartel which
reaffirmed TUNGSRAM's position in the domestic
market.

From the above table it is apparent that the number of
radio valves produced by TUNGSRAM stabilized at
over two million after the mid-1930s, only exceeding 3
million in 1936. We do not have a complete breakdown
by designs of the company's radio valve production. In
. 1941, for example, approximately 250 designs were
produced on eight machine lines, or ten, if we include

those produced in the Test Production Department. To
avoid the frequent switch-overs, one machine line
generally produced no more than four designs in a
months. This method, however, required that the
stocks of each design be kept at a high level. The radio
valve stock fluctuated at about one million pieces each
year.

The radio valve cartel founded in 1934, which guaran-
teed a market for each of its members, undoubtedly
helped to stabilize the sale and the production of radio
valves. The cartel only covered a smaller portion of the
world, but TUNGSRAM made a separate agreement
with the IRAVCO members, concerning the British,
French and Spanish markets. Otherwise,
TUNGSRAM'’s share of the cartel’s total sales came to
12.28 percent, and the Tungsram valves reached every
corner of the world.

In the first ten month of the fiscal year of 1937—1938
the sale of electronic vacuum tubes in the various
countries went as follows:

Country Valves
Argentina 112,783
Australia 2,193
Bulgaria 17,400
Belgium 163,623
Norway 50,207
Auatria 111,067
Poland 171,638
Portugal 1,571
Brazil 2,149
Denmark 129,258
Germany 194,633
Finland 27,206
The Netherlands 59,463
Ireland 2,429
Italy 68,884
Yugoslavia 49,435
African countries 229
Rumania 98,476
The Soviet Union 19
Sweden 110,561
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Country Valves Corporation member 1941-1942 | 1942-1943
Switzerland 54,748 TUNGSRAM, Budapest 2,128,834 | 1,888,695
Bohemia 166,966 J. Kremenetzky, Vienna 443,956 539,715
Hungary 144,538 Radium, Tillburg 203,977 164,489
Number of valves sold Hungarian Tungsten Factory| 232,760 251,782
within IVRACO's territory: Other subsidiaries 581,731 561,305
atotal of 1,741,276
Numberof valves sold Atotal of 3,591,259 3,405,986
SO toritony: Sales in Hungary 863,449 | 775,203
France 961,436
Spain 22,280
England 751,991 In 1943 the domestic sales of radio valves continued to
go up, reaching nearly one million (954,300, to be
Atotal of 3,475,393 exact). Two major factors had contributed to this

By the end of the fiscal year of 1937—1938
TUNGSRAM had fulfilled its quota and sold 2,932,000
valves within the IVRACO territories.

From the next table we can see that the total prod-
uction of the corporation exceeded three million val-
ves in each but one year. At the same time, the overall
trend pointed downward, and it was especially appar-
ent in the case of the parent company’s production.
The import restrictions which followed from the war
times, greatly contributed to this fall-off. At the same
time, the domestic trade of radio valves nearly dou-
bled. This could be traced back to the effects of both
the territorial gains mentioned earlier and the import
restrictions operated by Hungary.

Corporation member 1939-1940 | 1940-1941
TUNGSRAM, Budapest 3,172,154 | 2,223,258
J.Kremenetzky,Vienna 303,610 246,508
Radium, Tillburg 76,056 96,129
Hungarian Tungsten Factory, 207,931 242,025
Other subsidiaries 42,221 4,140
Atotal of 3,800,972 | 2,803,060
Sales in Hungary 328,672 363,439

growth.

More than 200,000 valves were sold to the army, of
which Standard, alone, bought 174,000. The number
of tubes sold to operate the imported radio sets also
went up: 100,000 valves were bought for Philips radios
and 36,000 for Telefunken radios. The Orion radios of
Hungarian Tungsten Factory required 270,000 valves.

The business figures and achievements we have out-
lined so far almost completely conceal the hardships
imposed by World War Twa. The corporation suffered
very serious losses during the war. The Warsaw
branch was nearly completely obliterated, when Ger-
many overran Poland in 1939. The Yugoslavian fac-
tories suffered very heavy damages in 1941. The
companies in Great Britain were declared enemy
property and were taken over by the government. It
was getting increasingly difficult to continue with the
export; on several occasions the deliveries got lost or
were bombed on the way. There were problems with
the supply of materials, although the stocks which had
been filled up in the previous years assured the factory
a smooth production for still some time to come.
TUNGSRAM's results between the two world wars
reflected the success of a company which could adapt
to the Hungarian circumstances well and could keep
abreast with the foreign competition, both in quality
and in technical development. TUNGSRAM occupied a
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prominent place among the factories of the west,
home and abroad.

Of the European companies only Philips could have
been considered to have essentially the same profile.
The German Telefunken — just like the American RCA
or Siemens, another German company — only produced
electronic equipment and parts, while Osram limited
itself to manufacturing incandescent lamps. The two
American companies, IGEC and Westinghouse, main-
ly produced high-powered equipment and machinery
beside their incandescent lamp businesses, making all
comparisons with TUNGSRAM impossible. Anyhow,
TUNGSRAM's exports between the fiscal years of
1932—1933 and 1938—1939 slightly exceeded that of
its famous Dutch competitor — that is, if the article
about Philips published in a Dutch paper on 11 May,
1939 is anything to go by.

On the home front — as far as the total capital
investment of the individual Hungarian companies
were concerned — TUNGSRAM, with its equity of 25
million Pengés, came first among the electrical com-
panies and was third in the entire industry, according
to the Compass of 1938—1939.

The fundamental source of these achievements, be-
side the flexible and courageous business policy, was
the creativity of the excellent Hungarian physicists,
engineers and technicians and the assiduous and
competent work of several thousands of employees,
all working for Tungsram.

The Social Structure of the Factory.
The Workers’ Material and Cultural
Circumstances in Ujpest

Like any other company, TUNGSRAM, too, was more
than just a multitude of buildings and equipment; it
was also a given social formation, acommunity of very
specific internal structure. A factory’s community is
never as stable as are, for example, the walls of its

buildings: it is in perpetual motion, changing with the
social-economic-political relations of the given coun-
try. It does not follow from the above, however, that
every factory in Hungary had the same structure, wage
policy, social and cultural conditions. TUNGSRAM's
community was, in many respects, unique; its overall
social structure digressed from the general pattern in
Hungary in many ways. These differences were partly
linked to the financial status of the company, its
production profile -see, for example, the relatively
high proportion of female employees —, and partly
derived from the specific qualities of the factory’'s
leading elite, from their general attitude.

Throughout the period between the two world wars
TUNGSRAM was run in an organizational form which
corresponded to the Hungarian laws regulating the
operation of share companies. Formally, its highest
executive body was the annual general meeting of the
shareholders. The board of directors submitted their
report about the passed fiscal year for approval on
these general meetings, the company’s a financial
balance and the report of the supervisory committee
were presented here, and the shareholders elected the
next board of directors, who would conduct the com-
pany's affairs in the interval between the two general
meetings.

Only the major shareholders were present on the
general meetings: they were the representatives of the
big banks and corporations holding large blocks of
shares. TUNGSRAM's general meetings were formal
affairs almost without exception. In the important
issues the major shareholders had come to an agree-
ment well in advance on meetings from which the
public was excluded and the decisions of which did not
have to be reported to the official state bodies. (The
material of the general meetings had to be submitted
to the registry court.) The officially elected board of
directors usually consisted of 9—12 persons, repre-
senting the major shareholders. Its chairmen were all
long provided by Pesti Hungarian Commercial Bank,
("Pesti” is an abbreviation = "of Budapest”) in the
persons of Henrik Fellner, Fllop Weiss and Lajos
Valké. TUNGSRAM' standing was reflected in the fact
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that the afore-mentioned chairmen had all come from
the top management of the bank. Until the end of the
1920s the members of the founding family, the Eggers,
who by then had been living in Vienna, were also
represented on the board. Certain members of the
Hungarian aristocracy, together with a few expoliti-
cians, appeared on the board in the 1930s. The board
membership was not at all a bad deal: every member
received an annual sum of about 10,000 Pengds. A
board meeting was called usually three or four times a
year; also, there used to be an executive committee
until 1940 which was selected from the board mem-
bers and had quite an operative function in the man-
agement of the company, especially during the 1920s.
Until his abduction by the Germans on 19 March, 1944,
Lipot Aschner (Asakurt, 1872—1952) was entrusted
with the position of chief executive officer on the major
shareholders’ recommendation. Lip6t Aschner was a
born manager. He started out as a minor administrator
and rapidly rose to the top of the management. At one
point he was even elected vice-president of the indus-
try's international organization. According to the sur-
viving sources and his contemporaties, he was a
hard-working man who gave his whaole life over to the
company. The public life — with the exception of sport
— did not interest him. Inside the 'house’ he had the
last word; he presented the reports to both the board
meetings and the executive committees and rep-
resented TUNGSRAM in the most important interna-
tional negotiations. His characteristic signature, an
angular letter 'A’, features on masses of documents,
making one wonder how he could possibly have time
to read them all. His memory was legendary; not only
did he read and sign the documents putin front of him,
but also, he remembered their major points. Lipot
Aschner did not have large quantities of TUNGSRAM
shares; still, all the major stock exchange transactions
of the company are associated with his name — he
represented TUNGSRAM everywhere. The salary of
the chief executive was determined by either the board
of directors of the executive committee. Accordingto a
document dated from 1938 — when the three-year
contracts of the top managers were signed — Lipot

Aschner’s annual salary was fixed at 118,000 Pengés,
which was almost as much as the Prime Minister's
salary. In addition, he also filled top jobs in the other
branches of the corporation; for example, he was
chairman of the board in Telephone Factory Ltd., and
later, in Standard Ltd. These positions brought in
further income for him. We cannot determine his total
annual earnings exactly, but he must have been one of
the highest-paid managers in the Hungarian industry.
He rightly deserved it.

It must be added that, according to a memo by the
managers heading the company in 1947, between
1940 and his abduction by the Germans Lipot Aschner
"...in response to the anti-Jewish legislation, gave up
the salary due to him, this way making it possible for
the company to keep the ordinary employees on the
pay-roll, without reducing their salaries.”

Lipét Aschner survived the war in the most extraordin-
ary way: the major shareholders of the company
secured his release from the concentration camp of
Mauthausen by paying 100,000 Swiss Francs to the
Germans. He was taken to Switzerland by some SS
officers in December, 1944, just before the end of the
war. He returned to Hungary from there in 1947 and
acted as vice-chairman of the board of TUNGSRAM
right until his death in 1952.

Jozsef Pintér was also on TUNGSRAM's board of
directors until his death in 1928. He had been the
technical director of the company since 1887, the time
when the company’s Huszar Street plant was estab-
lished; later he became the deputy of the chief execu-
tive officer. The memory of this widely respected
figure is preserved in the memorial plaque in a street
named after him near the factory. Ignac Pfeifer, the
founder and the first head of the Research Laboratory
was also a board member. In addition to the work he
did for TUNGSRAM, Ignac Pfeifer played an active role
in the bourgeois liberal opposition throughout the
Horthy era. He became a member of the Capital
Municipal Authority and was also involved in the
struggle to stop the spreading of fascism. He did much
to protect and help the ordinary people.

Beside Lipot Aschner, there were five or six executives
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looking after the affairs of the TUNGSRAM corpora-
tion. Led Fischmann followed Joézsef Pintér in the
position of deputy chief executive; the foreign market-
ing was directed by Vilmos Rosenfeld, and David
Aschner was in charge of the domestic sales. The chief
accountant was Jend Hirschbein.

The managing directors of the factory were, in that
actual order, Frigyes Baumann, Miklos Hegedlis,
Janos Lévai and Arpad Telegdy. (The latter rather
committed suicide in the final days of the war, than
participate in the evacuation of the factory.) Bertalan
Neményi, who was heading the legal department, was
also a company director. Following the mid-1930s
several changes were made in the line-up the com-
pany management. Zoltan Bay became the head of the
Research Laboratory and Hugo Zala was appointed to
the post of chief accountant.

Dénes Jankovich and Zoltan Bay took over the running
of the company. Zoitdn Bay got in contact with the
Hungarian resistance movement in 1944; he helped to
hide the left-wing workers’ leaders of the factory and
he did everything in this power to keep the Jewish
engineers in their jobs. As a result, he, too, was forced
to hide out when Szalasi the Hungarian nazi leader
took over the government.

In the factory hierarchy the managers and the chief
engineers came right next to the directors. In 1938 the
directors’ salaries were fixed between 20,000 and
60,000 Pengds annually.

Led Fischer's salary was 56,000 Pengds at that time.
Zoltan Bay, who had just joined the company, ‘only’
received 34,000 Pengds. The managers were paid
20,000 Pengés, the same as Janos Lévai was. Erné
Winter received 14,300 Pengds then, which was more
than the salary of Jézsef Gabor, who headed the
Audion Department, We only have information con-
cerning the salaries of the people working in the lower
administration from earlier times. According to a
document from December, 1928 the chief engineers
(two persons) working in the production were getting
717 Pengés a month, the engineers heading the work-
shops (18 persons) received 525 Pengds a month, the
salary of the engineers working in production (35

persons) was 344 Pengds, the engineers working in the
offices (23 persons) were given 275 Pengés, while the
paid 305 Pengds a month. In the same period the
hourly wage of skilled labourer was 91 fillérs on
average, and the most they could get was 1.25 Pengdés.
(Assuming 200 working hours a month, this would
roughly come to 200 Pengds a month in the years
preceding the Depression!)

The administrators, even the typists, were given 13
months’ wages a year, because the company handed
out from its profits an extra month's wages to them
almost every year.

In return for the comparatively high wages,
TUNGSRAM demanded through professionalism and
hard work from its management and administration.
The requirements included, for example, the profi-
ciency in a foreign language, and that was not only
expected from those, whose work had something to
do with the export. In the 1920s German language was
extensively used in the company’s administration;
several important documents were written out in
German. However, the international character of the
concern often necessitated the knowledge of the En-
glish and French languages.

From 1929 the company operated its own pension
scheme for its administrators. In 1938 —after 40 years
of active service — Lip6t Aschner's pension was fixed
in 36,000 Pengds a year.

The total number of office workers was progressively
increasing from the second half of the 1930s onwards.
In 1935 there were still only 540 administrative work-
ers; by 1939 this number went up to 855, reaching 1006
by 1942. The upward trend continued during the war.
While there had been 15 administrators for every 100
waorkers in 1935, this number went up to 18.5 by 1939
and to more than 20 by 1942, A defensive tactics to
sabotage the anti-Jewish legislation was partially re-
sponsible for this increase. Rather than laying off
Jewish administrators, the company took on more and
more non-Jewish staff in order to reach the required
‘Christian-Jew’ ratio. But the over-regulated war time
economics also demanded more and more adminis-
trators, hence also contributing to the swelling up of
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the administration. The company also set very high
professional standards for its technical staff. Their
tasks included the translation and adaptation of the
technical-technological documentation which re-
sulted from the various agreements with the large
international companies on the exchange of technical
information. Together with the departmental heads,
they had to direct the different test productions and to
solve any technical problem that might have emerged
in connection with the new ventures and the construc-
tion work carried out within the factory. They had to
analyze and evaluate the data concerning the perfor-
mance, the quality and the efficiency of production of
the subsidiaries and to see to the training of the staff
working there. Sometimes they were working abroad
for years, starting up a new factory or an assembly
plant. The rapidly expanding corporation and the
wide-scale international cooperation, however, also
gave them numerous opportunities to advance their
knowledge and skills.

The company's Research Laboratory was more than
just the heart and soul of TUNGSRAM's technical
development: it proved to be the Alma Mater of the
entire telecommunication and light source industry.
Several members of its staff — Gyorgy Szigeti, Erné
Winter, Pal Selényi and others — became the leading
authorities in their field after the end of the World War
Il.; many people, Zoltan Bay included, brought fame to
the name of their old laboratory through their work
done outside the country. A number of TUNGSRAM
managers and employees fell victim to Fascism, to the
devastation of World War Two. The company manage-
ment did much to rescue its endangered employees
from the most severe consequences. They managed to
find shelter for Imre Brédy inthe camp set up inside the
factary until September 1944. However, when lmre
Brody discovered that his wife and daughter had been
carried off to the labour camp in the brickwork of
Obuda, he left his relatively safe hide-out, declining all
words of caution by saying: “...ifthey are slain, | don't
want to live, either.” So he, too, became a victim of the
Holocaust.

The community of the Ujpest factory largely consisted
of workers. The factory’'s working-class society itself
was split into several strata. The skilled workers were
the elite on the top. They were not only able to
manufacture the company’s special-purpose machin-
ery, but could also turn out a rapidly growing number
of machines for export. It seemed only natural for them
to learn how to operate and maintain those machines,
too. The shift leaders and the group leaders of
TUNGSRAM's numerous assembly plants and other
subsidiaries producing parts for incandescent lamps
and radio valves mostly came from the ranks of these
skilled workers. This group was even able to supply
experts for the foreign branches to pass on the know-
how at crucial times, such as the starting up of a factory
was, for example. In manning the factories of Tillburg,
London, Bucharest, Pozsony and Paris the crucial
problem — beside the appointment of the chief en-
gineer of the new plant — was to find at least one
Hungarian foreman to do the fine adjusting of the
machinery. In fact these Hungarian skilled workers
were the ones who fitted the equipment, put the
factary into operation, trained the foreign personnel
working on the machinery and they were also the ones
who ran the production in the first few years. Back in
the parent plant this middle and lower management
was burdened with the increasing volume of develop-
ment problems and test productions which were im-
plemented in the production units, possibly without
disturbing normal production, even after the various
laboratories had been established. As an example, we
ought to mention the name of the tool-maker Jozsef
Heged(is whose book titled ‘'The Handbook of Tool-
Making' was published by the tool-makers’ section of
the Hungarian iron- and metal-workers’ union in 1936
and was considered a basic book in its category at the
time.

The following tables will be helpful to give a picture of
the company’s work-force. The published data mostly
refers to the Ujpest plant, but it is necessary to clarify a
few points in advance.

The office workers of the Ujpest factory managed the
affairs of the whole corporation, not simply that of the



TUNGSRAM

Ujpest plant, and, therefore, the presented ratio of
workers versus officials is slightly misleading. The
total work-force showed large variations even within
just one year, often reaching 300—500 workers, while
the published data refers to that year’s average. There
is no reliable information to decide whether shift
leaders and group leaders were counted as workers or
officials.

From the above considerations it follows that the
presented data is purely informative, although it gives

94
Year Male % Female %
1933 709 37 1,196 63
1938 1,732 a1 2,421 59
1942 2,252 45 2,723 55

an accurate enough picture of the major trends.

Interestingly, the percentage of female workers went
down in these ten years and, unlike in the statistics of
the Hungarian industry as a whole, this tendency
continued during the war. While the female employees
were in majority all along — their percentage always
exceeded 50 percent —, there was not a single woman
in the company management, starting from de-
partmental heads upwards, in the period between the
two wars.

A document dated 30 March, 1937 gives information
on the composition of the work-force with reference to
age and length of employment:

Year Work-force Total number
employees
1930 2,338 2 547
1931 2,224 2,443
1932 2,148 2,373
1933 1,905 2,127
1934 — 3,184
1935 3,169 3,709
1936 3,281 3,770
1938 4,153 4,883
1939 4,635 5,490
1940 4,230 5,066
1941 4,395 5,286
1942 4,975 5,981

The table clearly shows that between the first year and
the last the increase was more than a 100 percent.
During the years of the Depression, between 1929 and
1933, the total work-force went down, but the decrease
did not even reach 20 percent. The number of em-
ployees already showed a substantial increase in 1934
and the trend from there onwards is continuously —
although not linearly — going up.

The female workers were in majority in TUNGSRAM
work-force. Sampling a ten-year interval, the next
table shows the ratio of the female and the male
workers:

Length of service| No.ofworkers Percentage
0-10vyears 3695 20
over 10years 413 10
Atotal of 4108 100
Age No.of workers Percentage
less than 30 2616 64
30to 40 1042 25
40to 50 295 25
more than 50 155 4
Atotal of 4108 100

According to the table, in 1937 less than 10 percent of
the employees worked in TUNGSRAM for more than
10 years. Interpreting the figures one must bear in
mind that the total work-force showed a significant
increase precisely in the years of 1936 and 1937,
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adding up to a more than 100 percent increase since
1933. At that time TUNGSRAM took into consideration
in its wage policy the years already spent in employ-
ment with the company. Each year special gifts were
presented to those who had completed their 25th year
with the company.

According to the table, 89 percent of the workers in
TUNGSRAM were less than 40 years old. This
phenomenon could not be regarded as positive al-
together. The relative youth of the work-force partly
originated in the general practice whereby the female
employees would only remain with the company until
they got married or had their first child. On the other
hand a considerable part of these women assembled
tiny electrical components straining their eye-sight,
consequently very few of them over 40 years could do
this job.

Having seen the composition of the work-force accord-
ing to sex and age, let us consider its breadkdown by
the level of training and wages.

In the Ujpest plant on 31 December, 1933, this was as
follows:

Male workers

L d Audi
a:jnep g:\tm;‘“;on ‘E’ Department Glass factory
The p
worker's

level of Hourly Hourly Hourly
training No of wages No of wages No of wages
workers (fillers) workers (fillers) workers (fillers)

Skilled worker 94 95 177 92 60 78

Trained worker 179 63 41 64 40 61

Day-worker 82 50 88 48 8 48

apprentice 11 27 14 22 — 21

Total 366 —_ 320 — 108 —
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Female workers
Lamp and Audion
departments ‘E’ Department Glass factory
The
worker’s Hourl Hourl Hourl
status No of wagB: No of wage: No of wage:
workers (fillers) workers (fillers) workers (fillers)
Skilled worker — — — — —
Trained worker 1,500 47 — — — —
Day-worker 16 38 21 37 1 38
Total 1,516 -— 21 — 1 —_

As the table reveals, the workers of the Ujpest plant
could basically be divided into four groups. The skilled
workers made up the first group: lockmiths,
mechanics, turners, tool-makers, etc. They were
mostly working in the ‘E" Department, the unit which
manufactured and serviced the machinery. They were
the best-paid workers in the whole factory — and there
was not a single woman among them!
The most numerous group was that of the trained
workers, the so-called machine-workers. Women had
“an overwhelming majority in this category: there were
1500 female workers, opposed to the 260 male em-
ployees. They were all working in the Lamp Manufac-
turing Department and the Radio Valve Department.
There were only 94 male skilled workers helping the
1500 female trained workers in these two fundamental
departments.
The third group consisted of the untrained labourers
where, again, men had the outright majority: the ratio
here was 38 women against 178 men. There were no
women in the last group, either, where the jour-
neymen and the apprentices were lumped together.

TUNGSRAM is still remembered by many people as a
factory which used to pay its workers above the
average. And indeed, this was so in the final year of the
Depression, in 1933. According to a report dated 1

December, 1933, the hourly wage of a skilled worker
was 7 fillers more in TUNGSRAM than elsewhere,
while a trained worker received 5 fillérs less and a
trained female worker, 2 fillérs more in TUNGSRAM
than their counterparts would get in the factories
belonging to the Association of lron and Machine
Works.

That is to say, the skilled male workers were paid 3
Pengés more, the trained female workers 1 Pengo
more in a week, than they would get working in the
factories of the afore-said association. In the same
period one kilo of sugar cost 1.30 Pengés, one kilo of
fat was 2.10 Pengds, brown bread cost 40 fillérs and
the price of 1 kilo of beef was 2.40 Pengdés. By paying
that little extra, TUNGSRAM had the edge over the
other employers in the eyes of the workers, when it
came to doing their weekly shopping.

Between 1933 and 1938 the labour costs hardly
changed at all in the entire Hungarian industry.

The hourly wages were only raised significantly during
the war, but in real terms these raises were worth
nothing because of the simultaneous price rises. High
inflation in the second half of the war had the effect
that the wages could not keep up with the rising prices.

Hourly wages in the various ranks of the workers
during the war went as follows:
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r 1938- | 1939 | 1940— | 1941— | 1943~

Status 1939 | 1940 | 1941 | 1942 | April
average hourly wages in Pengds

Skilled

worker 0.83 0.84 0.98 1.22 1.35

Trained

male 0.58 0.60 0.71 0.86 0.93

Trained

female 0.48 0.49 0.56 0.64 0.66

Untrained

labourer 046 | 047 | 0565 | 0.68 | 0.80

If we compare these figures with the ones showing the
situation on 1 December, 1933, we will find that the
hourly wage of a skilled worker in 1938—1939 was less
than it had been in 1933; the same applied to the
trained male workers, while the hourly wage of trained
female workers remained unchanged. Nevertheless,
the substantial difference between the hourly wages of
men and women did not disappear; on the contrary, it
grew wider as the war went on: the hourly wage of the
men went up by 35 fillér, as opposed to the 18fillér pay
rise which women received in the same period. Skilled
workers were getting the most: a 52 fillér pay-rise.
Since TUNGSRAM did not contribute much to the war
industry, its wages began to fall behind the national
average. Male skilled workers, for example, were paid
only 94 percent of what workers earned in the factories
belonging to the Steal Works, while the trained male
workers of TUNGSRAM took home even less: 77
percent of what their counterparts were getting in the
steal industry.

The general pay rises issued by the government
played a major role in the growing wages. A seven
percent wage rise was ordered on 7 October, 1940,
followed by a further 8 percent wage rise on 1 May,
1941, and then came the national inflationary compen-
sation of 30 percent in the summer of 1943. However,
even these repeated wage rises could not counter the
price rises which accompained the war. The real

wages per capita only increased until 1940; in 1943
these already fell behind the 1939 figures by 20
percent.

The wages are not the sole indicators of the position
and the current circumstances of the working class.
Woarkers were not indifferent towards the environment
in which they had to do their job, either.

In the early 1920s the sight which greeted the visitors
entering the workshops (the tinting, the staining or the
spiral corroding workshops, for example) was shock-
ing. The strenuous physical work was done by sickly
coloured and wasted figures in rooms filled with
poisonous gases, with minimal or no ventilation at all.
The manual pressing of the glass inserts of the incan-
descent lamps required an immense bodily effort. One
could often witness female workers and mechanics
with mutilated hands, working on the newly fitted
press machines which still completely lacked all kinds
of protective gear. The technology of incandescent
lamp and radio valve manufacturing presented a
whole list of potential dangers: explosion, fire hazard,
pollution of the work halls and the environment by
poisonous gases and vapours which were either left to
float inside the factory halls until escaping through the
airing passages or were artificially ventilated into the
atmosphere without any neutralization and polluted
the air of the immediate neighbourhood. The work
halls were over-crowded and far too low built in
general, making the ventilation of poisonous gases
difficult; the majority of the machinery were operated
without protective equipment; electric hazard was
caused by the complete lack of earthed circuits; the
various high-voltage equipments were fitted without
the minimum of safety precautions. It was only in the
late 1920s that a campaign against the various health
hazards was launched by the staff of the Machine
Works Department in an almost spontaneous fashion.
It was also the time when the complete automation of
the production of vitrit-glass took place followed by
the semi-automatization of the inside frosting process.
In the production of incandescent lamps the individual
press machines were replaced by machine-lines which
eliminated the extremely hazardous manual feeding.
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The surveyance and the documentation of the utility
systems — gas, electricity, hydrogen, compressed air,
electrical power lines, etc. — and the earthing of the
circuitry was carried out in the mid-1930s. Most of the
safety problems arising from the designing and the
introduction of the electrical measuring devices and
equipments were solved simultaneously with the
modernizing of the radio valve production. The heads
of the various deaprtments (Lamp Manufacturing De-
partment, Radio Valve Manufacturing Department) all
supported the idea of mechanizing the hazardous work
phases and raising the level of health protection.
Janos Lévai, head of the Lamp Manufacturing Depart-
ment wrote the following in his memoirs: “...the
implementors of the efforts were given effective sup-
port by the trade unions and the workers’ shop-stew-
ards, which was very much needed since the workers
directly affected by the measures very often resisted to
the introduction of the new work methods and the
application of protective attachments, partly, because
they feared for their jobs and partly, because they were
only be able to attain their previous level of earnings in
the new routine after another learning period.”

Beside the improvements in health protection and
work safety, there were other national measures to
advance the position TUNGSRAM's workforce. In 1937
the Hungarian government introduced the legislation
fixing the length of a working day in 8 hours. The fact
that during the preparation of the legislation the
management of TUNGSRAM was strongly against the
bill by declaring that ”. . . we find the introduction of the
48-hour long working week impossible to implement
in our factory” brings them no credit. A list of other
social legislations followed the introduction of the
8-hour working day. Minimum wages were deter-
mined and the workers were entitled to a paid holiday
(six days a year), as well as family supplement after
their children. Family supplement was fixed at &
percent after one child. At the time of introducing the
law — in the late 1930s — family supplements were
paid after some 2,000 children in TUNGSRAM.

These late measures of social legislation were, indeed,
late, considering that a number of them — the 8-hour

working day and the paid holiday included — were
suspended in autumn, 1939, following the outbreak of
the war.

The other emergency measures introduced in the
aftermath of the war affected the workers equally
severely. Sugar was rationed in 1940, promptly fol-
lowed by the rationing of fat, flour and bread; in 1943
meat and milk coupons were issued, and very soon
nearly every commodity became rationed: clothing,
footwear, etc. Next to the centrally regulated market
with restricted prices a black market economy flour-
ished, where everything was available at a considerably
higher price than the one set by the government. This
was when the prices in general continued to go up,
with the wages lagging further and further behind.
The severe problems in the food supply and the
growing anxiety of the public which followed moved
the government to alleviate the workers” hardships by
mobilizing the companies. From 1941 onwards various
relief programmes were organized in TUNGSRAM,
too. The workers were allowed to plant beans, green
peas and potatoes on the empty land of about 58,000
square meters owned by the company. They were
even provided with the necessary seeds and plants for
their agricultural projects. In addition, a separate food-
stare was set up to supplement the employees’ food
supply. This served to ease the problems of shopping,
since it was the working women burdened with the
hopeless job of shopping for their family in the empty
stores, who were the worst affected by the war. More
and more of them were forced to stay away from work.
In the Food Store flour, fat and soap were sold for
government coupons, but once there was also a
campaign to raise pigs, for example, which aimed to
give a boost to the supply of fat. Large quantities of
legumes, potatoes, onions, etc. were brought up from
the provinces, often directly bartered for goods pro-
duced by the company. In 1942 500 wagons of wood,
250 wagons of coal and 70 wagons of coke were
distributed among the employees. There was another
campaign to collect footwear and clothing for the
workers. A payment-in-parts scheme further eased the
problems of the employees of the factory. On top of the
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government allowance, TUNGSRAM paid a monthly
35 Pengds to the families of servicemen. In 1942 cheap
meal was served in the Recreation Centre: a meal with
meat cost 62 fillers, and one without meat was 40
fillers. Seven hundred meals were served to the em-
ployees daily in 1942,

It was part of TUNGSRAM's company policy to attract
and keep the work-force by providing social, cultural
and sport facilities to them. Prior to the afore-mention-
ed government acts TUNGSRAM had already provid-
ed its workers-mostly its office warkers — with
facilities not generally afforded by other companies in
the Hungarian industry in order to meet the social and
the cultural demands of the employees. In the Recrea-
tion Centre which was built in the early 1930s a
spacious and nicely furnished canteen and a modern
kitchen was set up for the convenience of the em-
ployees. This kitchen was, at that time, a remarkable
accomplishment and nothing like it could be found in
any of the other factories of Ujpest.

On the first floor of the Recreation Centre there was an
indoor tennis court which was unique in those time not
only in Budapest, but perhaps in the whole country.
The outdoor courts were lined up in front of the Audion
building. The changing rooms used to be, where the
surgeries are today. Tennis was definitely considered
a gentleman’s sport at that time and the manual
workers did not frequent the TUNGSRAM courts.
Actually, chief executive officer Lipot Aschner was a
generous supporter of sport. He was elected president
of the Ujpest Gymnastic Club, predecessor of the
famous football club, "Ujpesti Dézsa” in 1925. The
club received regular and wide-ranging support both
from Lip6t Aschner and TUNGSRAM, and several
sportsmen were given jobs in the Ujpest plant.

The river Danube, being near to the factory, offered an
excellent opportunity for water sports. A boat-house
called ‘Ampeére’, near to the Glue Factory Leiner, had
already existed in the early 1920, and was available to
the office workers of TUNGSRAM. After the silting up
of the channel between Palota Island and the Ujpest
banks, however, the boat-house suddenly became
surrounded with dry-land. The company later establish-

ed a new, much larger boat-house complete with
swimming pool and beaches on the land bought from
the Karolyi family near the Inn of Megyer.
TUNGSRAM ‘crossed’ the Danube in 1942, It built a —
by the contemporary standards — enormous holiday
centre and boat house on the other side of the Danube,
providing weekend recreation simultaneously to near-
ly 10,000 people. Regular ferry service linked the
recreation complex situated on both sides of the river.
(It is still in service today.)

Cultural life in TUNGSRAM only began after World
War One. The "Tungsram Male Choir and Theatrical
Group' was formed in 1921 which, according to the
entry form, offered its members an amateur theatre, a
chess club and a library.

First the old choir was revided: the 55-member male
choir was later converted into a mixed one, Beside the
home concerts they also took part in national competi-
tions and received invitations to perform in various
programmes organized outside the factory. In the late
1930s Béla Andras was the chorus master. Thanks to
his and the choir members’ endeavors, the composi-
tions of Bartok and Kodaly were already performed by
workers’ choirs at a time when it was not at all
customary to sing such 'new wave’ music.

The amateur theatre could only be formed after the
Recreation Centre had been completed. By contem-
porary standards it had a well equipped permanent
stage, rehearsal room and an adequate concert hall.
The actors of the theatre company worked as a team
for many years and understood each other well. They
regularly performed classical and popular plays, oper-
ettas, etc. which corresponded to the fashion of the
contemporary audience.

It was, again, only after the Recreation Centre had been
completed that the Library found a worthy surround-
ing. In the early 1920s it had no more than one or two
thousand books, but by the 1930s the figure reached
10,000. There is no information concerning the
number of its regular readers, but its voluntary staff,
who were devoted to the cause of culture, looked after
the library enthusiastically.
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The management of TUNGSRAM was not nearly as
generous towards culture as they were towards sport.
The running of the Recreation Centre cost nearly
100,000 Pengds, the choir received an annual grant of
3,000 Pengds. In the same year the company spent
nearly 1 million Pengds on maintaining the sports
fields and supporting Ujpest Gymnastic Club.
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This print of the Danube Embank-
ment was made in the last century.
It was somewhere here, in Dorottya
Street, where the Egger company,
which was established in Vienna in
1872, set up a sales agency and
repair shop to market their tele-
phone and telegraph equipment.

After the humble beginning, the
small family business was quickly
transformed into a prosperous
company, which necessitated to
move the factory to a new location.
This sketch fram 1887 shows the
ground plan of the new site. Today
there is a pub here.
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Carbon filaments used in the first
incandescent lamps.

This is a plaque commemorating
Jozsef Pinter who had been one of
the founders and, for decades, the
technical director of the United
Incandescent Lamp and Electrical
Company Limited that is “TUNGS-
RAM" (and further here always
TUNGSRAM). The plague is
placed near the present head-
quarters in the street named after
him.
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Calling attention to the fact that the
company provided work oppor-
tunities to an increasing number of
workers, it applied to the Ministry
of Trade for special tax allow-
ances. This document shows that
the special tax status, again, was
granted.
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Pester Ungarischoe Commercial-Bank

= A

Wir haben mit Ihnen Folgendes vereimbart:
1.Wir werden bis spastestens l.August s.¢.elne Actien
wumm der wir dins Ntablissoments in Budapsst und Wien
der unor Bigentum bildendon Firma B,Ngger & Co.mit Jeltung vom PR ——
ar 1866 ibergsben werden. Die Wodalitacten dieser (bergabe sina ate
¥achstahenden
II.Wir werden Prospect, Statuten und Pirme dieser Ge-
sellschaft im Binvernehmen mit Ihnen festsotsen, und die Oemstituirung
in der Woise vornshmen, dass die Genelmigung und Protokollifumg der
Gosellschalft durch das k,ung.Handels-und Wechselgericht erfolge. Die
ersto Bilans der nouen Gesellschaft wird pr 50.Juni 1897 sufsustellen
sein, -,
III. Der Sitz der su grindondon Gesellschart et Buda-
posL, L5
IV. Die Direction der OGesellschaft wird sus scht Mite
gliedern und der Aufsichtsrath aus rinf Mitgliedern desteben. 16 wer-
den drui, resp.swei von dieson Mitgliedorn und wir die rostllchen Mit-
@lieder su delogiren haben. Falls im Laufe der Geltung dieses Gverein-
xomrens einzelne iiitglieder ausscheiden, wird derjomige Wheil das neu-
zurnehlende Mitglied zu delegiren haben, der das asusgeschiedens Nit-
@lied delegirt hat. Die Direction der Gesslischaft wird ihre Beschlisss
statutonsnessig mit Stimmenmelrheit fassen, Bs wird jedooh ausdrick-
11ch vereinbart, dass die durch Sie delegirten Mitglieder in allen
wichtigen Fragen sin Vetorecht haben soliem in der Weise, “ m
Beschlisse, gegen die dun Hitgliedor oder dﬂl derselben m
nicht swr Ausfihrung gelangen dérfen. Sollten’ solche lnu&u “
« den Widerspruch dor durch Sis nominirten Mitglieder demnoch H
und w ily’
I o1 - provosa o he
(Budapest) about establishing a
__ﬂ.‘d Eggéic company. The dateis 8 July,

#',i
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An advertisement of Egger B. &
Co. (TUNGSRAM’s predecassor)
from 1895. The company’s earlier
product profile is still dominant,
although the electric lighting, the
future star product is already men-
tioned.

MAGYAR ASZFALT
mm:mc

ASZFALTBURKOLO
FALSZARITO MUNKAK
teljenitdadt
jothlths mollott, logelcadhban
Bnet it sttt apet:onpeg
i 1 lermdbe) widddrs i wadl

TELEFON. -

Nagyobb gépgyar Budapesten,
mielébbi belépésre keres

fiatal

techmikust,

ki tobb évi muhelygyakorlattal
bir és szerkezeti munkdkat On-
alléan végezni képes.

Probaidé 4 hét. Bizonyitvany-
masolatokkal ellatott, részletes
ajanlatok «Gépgydr 100» jel
alatt e lap szerkesztGj¢hez cim-
zend6k. 18- 1—1

- ff*#t#ooottoo-ooo’-p--o-oJ

EGGER B. rs JBX

BUDAPEST
VIl ker., Muszar-ufca 7. szam.
I TELEFONOK B
hangosan besséld
Villamos vildgitds és erfdtvitel

VASUTI £6 BAZI TELEGRAYT

CSILLAROX (LUSZTEREK)
VILLAMHARITOK stb. stb.
——SE {oltségvetésck ingyen és bérmentve. HNE—

-----------------

1489885

[ L N S Rl S SO L PP P

-------------------

*"+" 0
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The final page of the preliminary
agreement, preparing the statu-
tory meeting of TUNGSRAM. It
was signed in July, 1897.
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The first page of the minutes re-
cording the proceedings of the
statutory meeting, held on 1 Au-
gust, 1896. Here, and far decades
to come, the company is men-
tioned under its original name,
United Incandescent Lamp and
Electrical Company  Limited.
TUNGSRAM has been the trade-
mark of the company since 1905; it
was only in the past few years that
the company became to be known
by the name TUNGSRAM.

JEeYLOKONXY.
mmmmmmuumu*
“mgyesQlt villanyossigi réssvénytirsasdg” alakild kbsey(lésérsl.
Az “egyes(lt villanyossogi réssvénytirsasia exybey@lt
részvényaldiréi egyhangiilag Vas E. Ferencs urst bisvin meg & _
oyalda vesetéaével ki enea megbisdat elfcgatves konstatdlin, hegy &
jelen jegyxfkBnyvhiz 1/. a. osstolt nyilatkosat tanusies ssevint &
mai alakuld kbsgy(lésre valamennyi réssvényaldird kélls idSben meg-
nivatott és hogy & kiivetkezs tészsvinyjegyzfk vannak jelen:
1. Elaf 4. -p-r villamviingitisi és srddtviteli gydr
Eguer B. és tdrsa “bpesti és bécail baj. czég nem kéeme
I I s o ahie o e vo s nny s erasesnesvases OOD
B TR DI ssescssscnsssssscasnssse suse sscs GO0
. \i & Dy DovtBOl EBIMOT csccccicssssassvsnnesss sos DO
B T R PO .cccusvssaseasarassssscnssssasas D
DT D e s o o i o 2 5% o m a5 650 cses BOD
“ 0. T MRS coocressrnssassrasssassssessanaan Bl
alidrt réssvénynyel ,minélfogva 9 as-az kilencs réssvényes kik
I e e CR Sl b vs v s peshas sedsssrsinascasnnsnns o DOOD
diradb részvinynyel az alapitéval egyllt: az egéss részvinytikdt képvise-
11k, van jelen. Einbk tehat a kBsgyflést az 1875 évi ONVII. toz. 154.
Y-anakl, bakesaése é8 155. (-& értelmében megalakultnak és hatarosatké-
pesnsk jelenti ki, a klsgytléal jJegyzlkinyv wvezetdésdre Dr. Deutsch Isi-
dor urat, annak hitelesitésére Maishirn Péter és Deutsch Mor urnkat kiti
Tol én am alakilé kbzgylllést megnyitottnak deklarslis,
FinBk felhivia a kbsgy(ilést, hogy ax 1876 évi OVIL. tom,
154 4.-dnak 1. pontia értelmében az alaptikének kelld aldirds és befi-
sotdées altal tirtént biztositdsdrd]! seswyliziddst szereszen ds & tdrevban
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JR0x20XK0RYY.

wlvitatett Budapssten 1806 dvl Augusstus hi L-déa dédlelivt 10 drekor ax
‘mgyesdlt villanyossagi résswimytdrsasdg’ slaruléd kiegytlésdrel.
Az “egyssflt villanyossagl rédssvinyrirsasig egysegyalt
réssvényaldiré! egybangulag Vas E. Perencs urest bisvia meg & tdr-
Erelos vesetésével ki even meghisdet slfogadve komstatdliie, hegy &
Jelen jegyulkloyvhls 1/. a. esatolt nyilstkosst tasusigs ssewrint o
mai alakulé kbsgylldsre valamsnnyi réssvémpulsird wells L6Soes neg -
hivatoti és hogy a ESvetkend téseviny jegyesk veanmak jelemt
1. Fla8 6. magyar villamvilagitdsi és erddtvitell geir
Egger B. ds tdrsas “bpesti és béosi bej. ondg mem bem -

mm‘ -\ﬂll. --------------- .o--c..qc.“

és onen oudg késspdaz jegysése ............... 80O

8. Ipor APULA. c.ncecrcerncsrscascncnsen e
L

Putapest, G.Jull 1098,

The Hungarian copy of the mi-
nutes of the same statutory meet-
ing held on 1 August, 1896.
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BGYESOLT VILLANOSSAGI RESIVENT-TARSASEG
UJPEST 4

. -~
GUESULT wiLLAMOSSAG BEAZY. TR

V2imeEZETOSES
e

Letter of recommendation issued :

by TUNGSRAM on 15 September, 4
1904 on reguest from one of its
technicians who wanted to leave
the company.



The Trade Minister's letter to the
Chamber of Commerce and Indus-
try, dated from 1899, informing the
latter about the conditions on
which the continuation of TUNGS-
RAM's special government privi-
leges were made pendant after the
company’s moving to the new lo-
cation.




A government official’s report de-
tailing the circumstances and the
activities of TUNGSRAM.
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This group photography, which
was taken still back in the Huszar
Street plant, radiates the aura of
the Franz Josephian period-and
also, that of the heroic early days
in TUNGSRAM's history. The man
with blond hair sitting in the mid-
dle of the front row is Jézsef Pintér,
the technical director. Second to
his right is Lipét Aschner whose
name has been associated with an
entire period in the history of the
company.
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By signing this purchase agree-
ment TUNGSRAM took posses-
sion of its new site in Ujpest. The
central offices and factory buil-
dings of the company have been
here ever since. Ujpest, which is a
district of Budapest today, at that
time was a separate town. This
way the move to the new location
fell in the category of rural indus-
trialization and, as such, was ac-
companied with further tax bene-
fits.




The young company had very
good trade connections abroad
from the outset. According to this
letter, TUNGSRAM  exported
lamps—packed in barrels—to Japan
as early as 1900.
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This letter, dated from 1901, holds
the Lamp Manufacturing Depart-
ment’s application to the Chamber
of Commerce and Industry for a
certificate enabling one of its em-
ployees to have his passport en-
dorsed by the Russian consulate,
as he was about to go on a busi-
ness trip to the Tsarist Russia. The
low-ranking administratorin ques-
tion was called Lip6t Aschner, the
company’s future chief excutive
officer.
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NTAMITOUA

This old Russian TUNGSRAM
poster bears out what has just
been claimed in connection with
the company’s good eastern trade
conections. The letter which comes
last in the Cyrillic transcription of
the word TUNGSRAM only serves
to harden the sound of the pre-
vious letter, the letter “M". This let-
ter was judged as superfluous and
was abolished under Lenin. The
inclusion of this letter suggests
that the poster dates back to the
1910’s, the same way as the drawn
filament incandescent lamps do.




Here is another application re-
questing the continuation of ear-
lier granted government benefits.
The language is Hungarian, the
type-writer is German, which ex-
plains the hand-written accent
marks absent from German lan-
guage. By the way, the response to
the application was, once again, a
favourable one.




Details of the bills in relation with
the construction work of the
Ujpest plant.
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Here is a letter from 1903, confirm-
ing the prices of incandescent
lamps, as agreed by the cartel.
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Another proof of TUNGSRAM's
good foreign trade connections is
this letter in which TUNGSRAM's
Lamp Manufacturing Department
asks the Chamber of Commerce
and Industry to certify an export
delivery to Canada.




In this memorandum addressed to
all the unmarried administrative
emploees, the company—in order
to protect its reputation—an-
nounces that in future it would
only permit its staff to marry once
their income reaches a certain
level. (The regulations of the
Habsburg Monarchy’'s imperial
army laid down similar conditions
for its officers.) This level of in-
come was fixed at 3,600 Koronas
in the case of those woking in
commercial or technical positions
and 3,000 Koronas in the case of all
the other staff members.
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The company's first catalogue ad-
vertising its incandescent lamps
was written in German and it de-
scribed 74 different designs. As
the old form of the company's
name was used, the catalogue
must have been published some-
time before 1905.
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The following six pages show a
selection of a characteristic assort-
ment of TUNGSRAM carban fila-
ment lamps towards the begin-
ning of the century.
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Old TUNGSRAM bases for lamps
using carbon filaments. One can
not help noticing how well these
designs stood the test of time, as
some of them are still being mar-
keted today.
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Megjolent 1904, évi deczembeor hé 13-dn.

MAGY.

SZABADALMI

KIR
HIVATAL

SZABADALMI LEIRAS

VIIh OSZTALY.

Eljirés woltrambs! vagy molybdinbsl slektromos izsélimpdkhos valé
issttestek elddllfthedra.

D* JUST ALEXANDER VEGYESZ ES HANAMAN FERENCZ MERNOK
ELOBB BECSI, JELENLEG BUDAPESTI LAKOSOK.
[T 1;— 6 Gika EisSbbedge 1904 oktéber 7-48! kendbdik.

——
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megy végbe. Ha ugyanis azénazdlat wol-
framoxychloridok gisében, ceak igem kin

i
n?
£

Hy = 2HC] 4 200 4- W, vagy
4 2H, -~ $HO1 4 CO4W.

& sgén egysmer teljesen helyctiesitve
wolframmal, 8 hydrogéniramot exél-

i,g
4

Dr. Sandor Just and Ferenc Hana-
man’s patent published on 13 De-
cember, 1904, describing the
tungsten or molybdenum fila-
ments used in incandescent
lamps. These were the first at-
tempts to replace the carbon fila-
ment with one made of metal.
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Just and Hanaman's tungsten
lamp. The carbon filament was
covered with a tungsten suspen-
sion; once the tungsten adapted to
the shape of the filament, the car-
bon content was removed via
heating. This procedure was later
replaced by Coolidge’s powder
metallurgic method of drawing
tugsten wire. TUNGSRAM, pre-
cisely on account of its own patent
covering the application of
tungsten as filament, was able to
buy the latter patent under favour-
able terms.

A contemporary picture postcard
sent from Ujpest. The picture
shows how the street in front of
the factory looked like some 80
years ago. The faded Czech writing
on the top of the picture refers to
the-widely known-fact  that
TUNGSRAM had to employ
trained glass workers from the
Czech—Moravian region of the
former Austro—Hungarian Empire.

seenslann Foemdlber VRS e

:--?L/f{f’;ff}?k?p..
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This photograph was taken in one
of the workshops ofthe old tele-
phone-telegraph department.
Here gas lights are still competing
against the electric ones. If we look
at the ceiling we can see that linse
of electric lights alternate with
lines of gas lights. For the times
being!

As we have already mentioned,
TUNGSRAM inhérited the tele-
phone and telegraph production
profile from its legal predecessor.
But the company was also in-
volved in making and installing
telephone exchanges, some of
which are still working in Buda-
pest. This photograph showing te-
lephone operator ladies wearing
romantic long skirt no doubt about
the date of origin: sometime
during the 1900s.
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The Budapest telephone exchange
known as "Teréz"”, manufactured
and installed by TUNGSRAM, hav-
ing been renewed, it is still operat-
ing today.

One of the many shares (or rather,
an order form for it), dated 1 May,
1906. Itis perfectly in order—except
the director's signature is missing!
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The clothing of these women
—semiskilled labourers leaving
the factory at the end of the
shift— proves that the company's
move to Ujpest from the centre of
Budapest, indeed, fell in the categ-
ory of rural industrialization.
TUNGSRAM provided good work
opportunity to the population of
the villages and settlements north
of Budapest.

This is how the Machine Work-
shop looked before the First World
War,
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The picture, mailed as a postcard,
was taken during a group outing of
the TUNGSRAM employees in
June, 1913. The management
~-Lipdt Aschner and his team-is
shown sitting around the big table
in the front.
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The bases of the lamps are being
produced on stamping machines
powered by a transmission sys-
tem in the 1910s. The semi-skilled
workers operating the machines
were mostly country girls.

An old map of Ujpest when it was
still a separate town, and not just a
district of Budapest. TUNGSRAM
was built in the outskirts of this
small town in the first years of the
century. From the viewpoint of
transportation the site had two
great advantages: one was the
short distance to the river Danube,
the other was that the first Hunga-
rian railway service, built between
Vac and Budapest, passed through
Ujpest.
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delkerzduce pocsAtnaté lesz, » gydr f
moster casmére ingyenes lakasedl _ '.;h“.'i LE o
Tendf postamesternek megrelels kArpstldst Ayujtant aziveskeaidk,
Trre nédzve is kKérem szlves Lodsbell édrtealtdsét.
Qudmpest, 1901 14, :

The deed of endowment of TUNGS- ' et A 4
RAM'’s on-site post office, founded ; £ '
in 1901. Itis still working today.
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Although the patent of the tung-
sten lamp was registered in 1904,
carbon filament lamps were still
being produced in 1914, as the
price-list shown here reveals.
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The eventual victory of the coiled
filament incandescent lamps was
inevitable, This little notebook,
kept by one of the workshop ma-
nagers of the Lamp Manufacturing
Department between 1913 and
1918, discloses a number of inter-
esting facts.
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TUNGSRAM SPIRAL DRAHTLAMPEN.
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The following pictures show pag-
es from this notebook. On the first
page we see the dimensions of
spherical-shaped and coiled-fil
ament lamps.
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Pear-shaped and half-Watt lamps.
The name half-Watt lamp referred
to the fact that these lamps gave
out 5 lumens while consuming
only '/,Watt.

TUNGSRAM BIRNLAMPEN.
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TUNGSRAM TASCHENLAMPEN.

[ L :'“"T Lt B | r-tl-q e -! a8 -
PR R 7 ¢ SO | F Psg
= I ] T &) 1
w a e : s - T

A _ L t 5 | .
_{,.l 11---l'l.qI :—-1--! I--l! -I T'"""'. E'l-w- Hl :--'--'1
i W i | : i 1 = - ! . } -

2 : g 5 %
£ 3] i = 2 | & |
DIESELBE AUSFUHRUNG FUR 3% OPAL.

SAMMTLICHE LAMPEN FUR 244 UND I44 VO.T.
F_j VRT-WIPEST 45Y 4246
E TUNGSRAM KERZENLAMPEN.
[ ROTHSCHILD ' .
NORMAL KERZE. |GEDREWTE KERZE |~ KIRCHEN KERZE E
o | e [ ‘.f
TR L | wese o
1 . a2
b <
o :
T jhep 2 -
[a80) | 24 - 44k voLT
1 1
_ GERADER DRAWT
21-\3%40‘44 436"‘“{36 24=435 ;_i,W.J”E- 4“'}'.{!5 14-13%0_4
| j 4= dih e U - Sk
, ] S‘IPiRAL DRANWT ) .
4362595 [ 445250, - | 435-250 . 14452504 | 56-25C;, | 445-250;, 4h5-280 55
i
EIMAT-UIPEST Midget-lamps used in electric

torches and candle-shaped lamps.
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. 'SPINNERE |
TUNGSRAM .S tSZOV@E] LAMPEN.

H-ht 39.50,

DIESE LAMPEN EIGNEN SICH FUR SOLCHE STELLEN, WO
GROSSERE ERSCHUTTERUNGEN SIND, ALSO SPINNEREI-
EN,MASCHINENFABRIKEN, WAGGONBELEUCHTUNG ETC. UND
KONNEN FUR NORMALE SPANNUNGEN ~ 46 -S0 KERZEN
HERGESTELLT WERDEN.
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TUNGSRAM SOFFITTEN uno ROHRLAMPEN.
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weaver’'s workshop). They stand ! 1 /32,30 NT S AN i
up to shaking very vell, so they can tLa N: S 54 J:] I:é’47—] i N i S | ]ﬁj
be used in weaving workshops, ¢
machine factories or in trains.
The figures below show the di-
mensions of festoon lamps and EIVART-UIPEST- 4/V- 484

tubular lamps.
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NORMAL LAMPAK HIBA}
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The possible faults and the points
of frequent breakage in the case of
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wwvar et sirn 22 normal and half-Watt lamps.

The W/HK specifications of normal
lamps. (HK is short for Heffner-
Kerze (Heffner-Candle) and was a
measure for luminosity. The term
went out of use decades ago.)
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GEW. GEW

100-420V/ 40 W (S0 H) 40 | 30-465V/ 500w (000K 240
30-460V /60-TSW (400 H(| 50 | 200-260V/ 500w (4000k] 220
30-460 V/4000 W (2000 ] 320
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200-250V/ 60-T5SWH00 W) 60

30-250V/ 400 W (2001)| 70 | 200- 260/ 4000 W 20001 330
30-250V/ 335 W (309H) 400 | 30-260v/ 4500 w (000K 460
30-460/ 300 W (600 ) 435

200- 260 v/ 300 W (600H) 140 |400:430v/ 25w (20m) 30

EiVRT UJPEST 20/ &

MAGASGYERTYAFENYU -LAMPAK JELZESE.

TR FESZULTSEG GYERTYA GYERTYAFENY
FESEULISES | eizése FENY JELZESE

85 6% 200 n

73 i 3 300 il

80 8 400 | w o
400 10 _1__500 _ |
440 44 600 v
448 148 . T00 | L |
150 i5 _______1 800 1 L[
245 248 300 1X
220 22 4000 N

The table on the top shows the PELDAUL: 654"”200_ 63 IT, 44%000 = 14X.

weight of half-Watt lamps. The

one below holds the figures of
high-performance lamps.

EI¥VRT. UJICEST 4%443-vi 3
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. EGYESOLT VILLAMOSSAGI RESZVENY-TARSASAG

’ LI B B B A exclftt EGGER B. &s TARSA. LB} B B A
Warosi iroda éa ceillarraktiar: BUDAPEST, V1. Andrasayut 7. asam.
Villamvilégitds, erddtvitel, izzéldmpdk, telefonberendezések, hazislirgdny
és villamhariték.

Budapest, 1908. évi mirczius b 1-én

Elehtrotechmka

Egyesiilt izz6lampa
és villamosséagi r.-t.

n:-:-u:-u Uipeli-"*- ——r

»Dr.  Juste - Wolframldmpa
1 watl 70%.-0s drammey-
= lakaritas. -_—
Telefonok, telefon-berendezé-
sek, bdzisirgony berendezési

_— f'{fﬂ‘d‘. _—

“Elektrotechnika” was the official
publication of "Magyar Elektro-
technikai Egyesilet” (Hungarian
Electrotechnological Society) be-
tween 1900 and the end of the First
Warld War. As such, it published
numerous TUNGSRAM advertise-
ments in the course of years. We
have selected a few typical adverts
from this sequence. The small ad-
vert on the top still mentions the
predecessor, the Egger company.
The advert on the bottomn calls
attention to the advantages of
Dr. Just's tungsten lamp.
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On this advertisement the tung-
sten lamp still appears in the com-
pany of telegraph and telephone
adverts, the profile inherited from
the predecessors.

Egyesiilt 1zzé6lampa és Villamossagi

Ujpest, 4.

TAVBESZELO SZAM
10-01 é 16-12

SURGONYCZIM:
Ampere, Ujpest

Dr. Just-

Wolframlampa

707+ drammeglaka-
nidés a saénfonalu
izz0lampakkal szem-

Villamos csengd-
késziilékek. Villim-
hariték. Villamos fel-
szerelési czikkek.
Izzdldmpdk minden-
féle alakban.
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TUNGCSRAM
DROTLAMPA

VIl évfsiyam.

Budapest, 1914 ¢vi mircius o 15-¢n

~TUNGSRAM"
félwattos lampa | 2

- ——

-

\I\\\lll I

Kaphaté 6003000 gyf ben. -;.:" Ai-',',',.’
' ',"?” 4 P

EGYESALT 1ZZOLAMPA | -7

fS VII.LHMOSSﬂﬂI R-T.| .57




TUNGSRAM 160

= x.._._hfujym. Budapest, 1917, éwi apnlis ho l.én 7. sxkm.
EGvesULT mﬁm; és VnLamossiai R.-T.
Talafonsrhmok | L UJ PEST 4. SOrglnycim: _
78-33. 10-01. A e

Spiralis drétiampak.

wrenye wEmn b
Tungsram-drétiampak
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TUNGS I?Al"l

A 3 BEVALT
LAMPA :=
TYPUS

Further posters advertising coiled
filament lamps. TUNGSRAM
lamps are claimed to be superior,
lasting-longer and indestructible,

huzott drottal

a legjobb és legtartésabb!

WHT‘-
-ld R.-T. UJPEST 4.

i e —
3 . SORGONYCZIM -
u—ﬂ '-'E:R AMPERE, UJPEST.
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1]

JJungsram* Wolframlampa

rugékony drétszerkezettel 75"0 drammegtakaritds.
Razkdéd-
tatésoknak
ellendll.
Hosszu
égési tar-
tam.

|

Szép,
kellemes,
fehér fény.

Egyesilt Izzélampa és Villamosségl R.-T.

!-I-!»:] 'r':'\-;.i.?:u.ff’f UJPEST; 4. :“!-{F-?*" dT’j!‘EST.

This poster advertising the tung-
sten lamps of TUNGSRAM was
drawn in a typically art nouveau
style, at a time when the posters
still followed the trend set by the
painters. The lady is said to be
modelled after Mr. Aschner’s wife.
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This electronic valve was one of
the first ever produced by
TUNGSRAM. It was built into the
army field radio made by Tele-
phone Works under the code-
name KLERA during the First
World War.

Anincandescent lamp assembly line
in the Vienna WATT WIEN A. G.,
the factory in which TUNGSRAM
held shares,
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This photograph shows the boat-
house of the company's “Ampére
Sport Club”. It was only one of the
recreation facilities where TUNGS-
RAM employees could relax and
enjoy themselves in civilized sur-
rounding.

This amateur photograph of the
“Red Guards” of TUNGSRAM was
taken in the garden of the Water-
works in 1919. Laszlé Németh,
the former caretaker of the
TUNGSRAM swimming pool, took
considerable risks when he saved
this picture during the years of the
Horthy-regime.
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The devaluation of the Hungarian
currency peakedinthe mid-1920's.
In contrast, the wvalue of
TUNGSRAM's shares remained
steady and when the new cur-
rency, Pengd was introduced the
shares were converted to this cur-
rency. This way the company
started the post-war period with
good prospects.

This letter-head shows the factory
of TUNGSRAM as it looked in the
beginning of the century. Signi-
ficant alterations were only made
in the 1930's. The four-digit tele-
phone-number shows that the
company's customized stationery
was in use during or befare the
First World War.
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In the 1920s, when this picture was
taken, telephanes were still being
assembled in the Machine Works
of TUNGSRAM.

The manual switches of the tele-
phone exchanges were also made
here.
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This diagram, taken from a Hun-
garian  technical publication, EEEEEEERIEEEEEEEEE L EEEEYTTI™
shows the number of workers E o g
employed by the Telephone and
Telegraph ~ Department  of Z E.LV.RT. TEL.ES TAV. FOUSZTALYANAK iLL.A STANDARD
TUNGSRAM between 1910 and ke et

Leda VILL.RT-NAK MUNKAS LETSZAMA 1940—1930.
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Tekint ot on
TUDAPRSTI KERRESKEDRLNI 65 IPARKAMARA,

RASES N A %I

Yan stersncsdnk j » BOEY & xBvetkenf, részletessn Tel-
sorolt esemagokban lev5 dltalunk drdirat @

T.T.A.0. 3 lide B0Le 6 ividepa, 57.500, breste 74.000 Ay
L URE IR ® 3sr800, * 73.000
nede gn aoln i " 37500, * 74.000
"Rt Y 2.2 s AmB00, * 25.000
esss 1 " 3.0  do vegsBud, nette 08.000, bees.)34.000
*s e 1 » BOE. B L] - - - 81.000, * 111,000
"ese 1 * gox. 9 sllendiNMe " 45,000 * 83,000

& “ocistd per 1' lluminazions Mlittrlen-sak: 4p Sapia s~indfkomunk, et ener

Le triosti swdllitd ondg utjin eleméllitant, midrt is bétorkodunk tiastylet-
tel Tolkdrnl, hogy & swiltsdges smdrmazds! bisonyltvényt résslinkre kidilivamt
a=iveskedidk,

YT anlW [aggy
s ﬂtr;

Eivdld 1

This letter is very interesting for
two reasons: on the one hand it
tells about a consignment of dis-
patched to Capua, on the other
hand it was written on the station-
ery of the original company, with
its name effaced on the letter-
head. At the bottom, however,
where the signature is, the stamp
already mentions a public com-
pany, even though this was still an
intermediate designation before
“United Incandescent... that is
TUNGSRAM, since the word ‘lz-
z0lampa’ (that is incandescent
lamp) of the final name was still
missing.



169 TUNGSRAM

We might find this ‘jungle’ of
transmissions fascinating, but it
was a perfectly usual sight in the
TUNGSRAM Machine Works dur-
ing the 1820s.

e
e
e ¥

w"

The assembly workshop of tele-
phone and telegraph equipmentin
the 1920s.
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The Ilathe workshop of the
Machine Works (later became a
separate company called Stand-
ard) between 1925 and 1930.
Today here is the Machine De-
velopment Department and the
workshop known as Preventive
Maintenance.

This room in the Machine Waorks
was used for the inspection of
telephone sets (1925).
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The assembling and testing of
manual telephone exchange sys-
tems in the Machine Works during
the early 1920s.

Telephone assembly line in the
1920s.
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The Joézsef Telephone Exchange
was manufactured and installed
by TUNGSRAM in the early 1920s.
(It is still operating.)

The engine-room and the switch
boards of the Jozsef Telephone
Exchange. TUNGSRAM had con-
tracts to manufacture complete
telephone exchanges and subcon-
tracted other Hungarian com-
panies to supply the power units
which it did not manufacture.
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This is a photograph of the Ger-
man version of the PATENT AND

BUSINESS DEVELOPMENT AGREE-

MENT (otherwise known as the
Phoebus Agreement), which was
the founding document of an inter-
national lamp cartel. It played an
important role in the history of
TUNGSRAM. The signatures be-
long the leading figures of incan-
descent lamp industry in the
heroic early days.
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Anlage B

Liste der Tochtergesellschalten.

Johann Kremenezky, Wien,

[ ngarische Wolframbampen Fabrik  Joh, Keemenezky A6,
Budapest.

Osram G. m. b. H. Kommanditgesellschaft, Berlin.
Wolfrumlampen At Augsburg.
Drammens Lampelabrik, Drammen, *
Osram Fibriea de Lamparas, Madnd,
Osram A-G., Prag.
Polska Zardwka Owram S A, Warschan,

N. V. Philips Oloeilampenfabrieken, Eindhoven.

Fibrica de Liamparas Electricas .7, Barcelona.

Socicté Anonyme Suisse Fournitures Eleetrigues. Siafa,

Polska Holenderska Fabrvka Lampek Elektrichnich | Philips=.
Sp. Ak., Warschau,

NV Mennaldeaadlampentabriek . Volt™, Tilburg. mit ihrer
Untergesellschaft . NVolta™ Fabrique de Lampes Fleetrigues,
Deurre: Antwerpen.

5 R l’npr'n \lrhl.t.l-lu,ull.:ml-ufnlwivk, \enla,

Vereinigte Gliihlampen- und Eleetricitits A. G., Ujpest.

Flekivisehe Glihlampenfabnk Wart AG. Wien.
Cyrean Glihlampenfabrih A G, Warschau,

Gliilhlampenwerke Aarau A. O., Aarau.

\ertexy Elekirowerk foes . L. H_, \!lgrrmlnrl

The German copy of the afore-
mentioned cartel agreement, list-
ing the founding companies and
their subsidiaries.
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This letter was sent from Phoebus
S. A., confirming the date and
place of the next meeting. The
names of the invited parties were
listed in alphabetical oder on the
left margin,
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The fight between the managers of
TUNGSRAM and Dr. Just went on
for decades in the matter of mar-
keting the tungsten lamps. The
agreement shown here concluded
a chapter in this debate. Its aim
was to restrain the inventor, who
was thought dangerous. At the
end this was accomplished.
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And that is how the decade-long
debate between the inventor and
the company ended. This memo
was sent to the chief executive
officer Lipét Aschner, informing
him about the death of Dr. Just.
The company was willing to pay
for the cost of the funeral.
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The assembling of stems with
drawn tungsten filament for
tungsten lamps in the beginning of
the 1920s.

The production of discs sometime
during the 1920s.



Stem production in the end of the
1920’s.

Lamp production had the follow-
ing phases at that time:

1st phase: stem construction and
assembling

2nd phase: sealing-pumping

3rd phase: the fitting of bases,
final quality control, packing.
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Lamp production using 24-way au-
tomatic vacuum pumps in the
1920s.

Lamp production in the end of the
1920s, following the automatiza-
tion. In the right-hand line we see
units consisting of a 16-way seal-
ing machine and a 24-way au-
tomatic vacuum pump.
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Lamp production in the 1930s with
“unit”-type production lines.

On the left side of the photograph
we see the basing and the preheat-
ing machines, on the right, the
so-called “Sealex” automatic unit.
At this time the fitting of stems was
still manual, but the fixing of the
glass bulbs was already auto-
matic. On the right hand side of the
picture we can see the conveyer
belt with the complete stemps.

Incandescent lamp base pro-
duction in 1920.
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The workshop producing vitrit
glass for lamps before the intro-

duction of automatization in the
1920s.

The purification of low-pressure
inert gases in the 30s.
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Automatic sealing of lamps in the
1930-s. On the left we can see
TUNGSRAM's own construction:
an automatic glass-bulb feeder.

Assembling the stemps of gasfil-
led lamps. The company, by the
way, is known for the frequent
reconstruction of its existing
facilities according to the varying
demands. Today this hall accom-
modates TUNGSRAM's internal
telephone exchange.
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The pumping and sealing of vac-
uum lamps with General Electric’s
16-way sealing machine and 24-
way automatic pump at the end of
the 1920s.
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This job sheet, dated 14 January,
1922, contains the technical
specification of the 500-Watt pro-
jector bulb fitted with octagonal
coil,

The old laboratory where the
lamps were designed and tested.

3
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“Replace a coiled-coil lamp! Your
eyes, as well as your valet will
benefit from itl"—says the
TUNGSRAM advert in the Marc 17,
1935 issue of the periodical of the
Association of Hungarian En-
gineers and Architects. The “D"
sign and the 'DIm’ (decalumen)
stamp referred to the luminosity of
the lamp. The cartel members had
the edge on the outsider firms in
production technology. They were
able to produce lamps which pro-
vided more light without using
more electricity. The ‘DIm’ stamp,
therefore,  distinguished the
Phoebus lamps from the other
companies’ products. The same
stamp was used on the exported
lamps and only went out of use
when Phoebus was abolished.

Measuring the luminosity of in-
candescent lamps in a photometer
sphere in the 1930s.
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For your information—-as well as in
way of remembrance—we would
like to show you the choice of
Tungsram lamps from the period
preceding the introduction of kryp-
ton lamps. The diagrams come
from TUNGSRAM's catalogues
published between 1926 and 1928.

Figure 1: Vacuum GSL (General Ser-
vice Lamp) with coiled filament

Figure 2: Spherical shaped lamp with
coiled filament for decoration

Figure 3: ‘Resista’ (vibration—resis-
tantjvacuum lamp with coiled filament
TUNGSRAM

). ibra, 2 Abra 1. absa.

Figure 4: Coiled-filament vacuum lamp
with reinforced structure, used in pub-
lic roads and electric trams

Figure 5: Pear-shaped vacuum lamp
with drawn wire

Figure 6: Gas-filled GSL lamp with
single coil, having a luminous effi-
ciency superior to that of the vacuum
lamps

Figure 7: Gas-filled GSL lamp over 100
Watt output for industrial use, with
single coil, having a luminous effi-
ciency superior to that of the vacuum
lamps.




188

& ibra. 9. dbra.

»

i

14, Abra.

Figure 8: Gas-filled GSL lamp over 100
Watt output for industrial use, with
single coil, having a luminous effi-
ciency superior to that of the vacuum
lamps, and fitted with opal bulb to
reduce glare. It could be used withouta
separate luminaire.

Figure 9: Gas-filled GSL lamp over 100
Watt output for industrial use, with
single coil, having a luminous effi-
ciency superior to that of the vacuum
lamps and fitted with blue glass bulbto
give out light similar to daylight.

Figure 10: Economy lamp with two
separate filaments. By pulling the
string it switched from normal to
economy mode, giving off less light. it
was designed for bedrooms, hospitals
and hotels.

Figure 11: It had the same characteris-
tics as the lamp in figure 9, except it
came in various colours to be used for
decoration and in dark rooms.

Figure 12, 13, 14: Candle-shaped vac-
uum lamps with coiled filament, hav-
ing straight, twisted and conic glass
bulbs of Askania type.

Figure 15: Tubular vacuum lamp with
coiled filament

Figure 16: Vibration-resistant tubular
vacuum lamp with coiled filament for
sewing machines

Figure 17: Slim tubular vacuum lamps
with coiled filament used for inspect-
ing wine-barrels
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Figure 18: Festoon lamp with horizon-
tally mounted coiled filament. Made
especially for illuminating mirrors,
shop-windows and paintings

TUNGSRAM ‘\-
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18, abra.

Figure 19: Gas-filled lamp with single-
coil filament running on low voltage
(2060 V)

Figure 20, 21: Vertically and horizon-
tally mounted projector lamp 19, dbea.

Figure 22, 23, 24, 25: Vehicle lamps for

American cars
Figure 28, 27: Vehicle lamps for British
cars
Figure 28, 29: Vehicle lamps for Ger-
man cars
Figure 30: Vehicle festoon lamp for et
cars
2. ibma 30. b

Figure31: Vehicle lamp for French cars
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Figure 32, 33, 34: Vehicle lamps for
various cars

Figure 47, 48: Battery operated vac-
uum lamps

Figure 49, 50: Gas-filled lamps oper-
ated with battery

Figure 51: Xmas tree lamp

Figure 52: Low-voltage lamp for deco-
ration

Figure 53: Vacuum lamp for decora-
tion, operated from the mains

Figure 54, 55, 56, 57: Flat-ball head
miniature lamps operated by dry bat-
teries
Figure 58, 59, 60: Bicycle headlight
lamp and battery operated miniature
lamps

Figure 61: Telephone pilot lamp
Figure 62: Telephone check lamp
Figure 63: Earth leakage indicator lamp

Figure 64, 65: Vacuum lamps with
drawn filament used in mines
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for the above-listed TUNGSRAM

The most frequently used bases
lamps



TUNGSRAM 193

Bases used for TUNGSRAM vehi-
cle lamps
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TUNGSRAM

The radio workshop of the
Machine Works in the second half
of the 1920s.

This is how the electroplating
workshop looked like in the end of
the 1920s.
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This is what was left after a devas-
tating fire broke out on 15 July,
1928. On the other hand, this fire
cleared the ground for the large-
scale construction work launched
in the 1930s.

Machines, used for producing
electrodes and grids, are assem-
bled in the early 1930s.
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Machine assembly line in the be-
ginning of the thirties.

The company’s own electric
power plant was built in 1900 and
worked for more than 50 years.



TUNGSRAM

b RIS

*'Jtlﬂ"

|1'_' T X emers

196

This compound steam engine
made by Lang Plant was also put
into service in 1900, at the time
when the Ujpest factory was built.
It worked in full time until 1928.
Later it was used as a back-up, in
order to provide electricity during
electric power cuts to those
machines which could not be stop-
ped.

This gas purifying equipment op-
erated until 1941. Then the com-
pany switched to purification on
high pressure,
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TUNGSRAM

Ignac Pfeifer left his professorship
in protest against the general polit-
ical atmosphere in the universities
between the two world wars. He
was then invited by Lip6t Aschner
to head TUNGSRAM'’'s Research
Laboratory. It was here that he
established his own ’‘school’ of
vacuum engineering.

Lipét Aschner (1872-1952) was
employed by TUNGSRAM ever
since its foundation (1896), right
until 1952, From December 1918
as chief executive officer, he was
contributing to the building up of
TUNGSRAM's world-wide reputa-
tion and the trade mark
TUNGSRAM for decades.

This photograph was taken still
back in the heroic days of the
Research Laboratory's history.
The person in the background, sit-
ting in the middle, is Imre Brody,
while the director Ignéac Pfeifer is
shown onthe right, in dark clothes.
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The first page of one of Brody's
scientific papers, written in 1924,
The text suggests that he was
commissioned to write the paper
most probably by one of the com-
mittees of the incandescent lamp
cartel.
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Brody jotted down this message
on a square ruled paper for Endre
Reédl. The mathematical calcula-

- tions—the Fourier series of the sig-
nal of an electrical component—
had been done by his daughter
Eva. Father and daughter bath fell
vietim to the Holocaust within the
next couple of weeks.
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Two eminents persons from the
staff of the TUNGSRAM Research
Institute

The physicist Gyorgy Dallos took
the lead doing experiments in
TUNGSRAM in the field of mic-
rowave technology. Later also he
became a victim of the fascist
genocide in a labor camp.

This photograph shows the physi-
cist Pal Selényi with his favourite
electrostatic image transmitter
which was later bought by the
Americans for a ridiculously small
sum, It worked on a similar princi
ple as the modern Xerox machines
do.
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A few of the faces recorded for
posterity in the l|-department’s
collection of cartoons—without
anyway ranking them. Several of
these people gained international
recognition as researchers or
played prominent role in the ad-
ministration of TUNGSRAM.

/
Winter Erné

i v

Red/ Endre

/
Or. Knapp Oszkér

TUNGSRAM

Pillitz Dezsd

/
Lévai Janos
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The map of Ujpest when it was still
a separate town and not the 4th
district of Budapest. The trapezoid
shape of TUNGSRAM is shown on
the map between the Danube and
the sports fields of UTE (Ujpest
Athletic Club).
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The production of radio valves in
the 1920s. We can see the as-
sembling and sealing of the MR
valves.

The production of radio valves in
the 1920s. The vertical pumps
seen here are used to create vac-
uum inside the valves.
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Trained labourers work on the vac-
uum pumps in the Radio Valve
Department in the 1920s.

The assembling of radio valves
required perfect eyesight and a
light touch. For this reason this
work was almost exclusively done
by young women, Needless to say
that when they were not so young
anymore and their eyesight was
going, they had to go, too.
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Before the mass-production of
electronic vacuum tubes—in 1920,
for example—experimental pro-
totypes of the various designs
were made in small series. Some
of them are shown in the next
pictures. The pear-shaped tube is
obviously one of the direct pre-
decessors of the H2 and H3.

The tubes shown here were desig-
nated as H2 and H3. These were
the first two radio valves which
were produced by TUNGSRAM in
large quantities. These tubes had
tungsten filaments and consumed
only slightly more energy than two
flashlight lamps. Of course, their
luminous intensity was also in the
same range. They had a transcon-
ductance of 0.3 mA/V.
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This information sheet listing vari-
ous radio valve designs in German
was printed in 1925 in colour. By
then the valves MR41 and MR-Y,
both considered to be very mod-
ern designs, had also been added
to the range.
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The first loudspeakers came out in
the late 1920s; before that the lis-
teners had to use earphones. The
period loudspeaker on this poster,
the style of which is in harmony
with the times, was produced by
TUNGSRAM on a Western Electric
licence.
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The first design of the barium-
cathode era was known as MR-406
(1927). This still had a platinum
wire as filament.

In the next—admittedly very long—
phase of the barium-cathode era
the filaments were already made
of tungsten. The design shown
here—one of the first types in the
phase—was called G-406,
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There was an illustrated advert in
the 18 December, 1927 copy of the
newspaper Magyar Hirlap, selling
electronic vacuum tubes desig-
nated as P-410, P-415, G-408 and
R-408. The following little verse
appeared in that advert:

“Here caome the BARIUM VALVE
boys, with the compliment of
TUNGSRAM, sounding a divine
and lovely voice, Here come the
BARIUM VALVE boys.”

The design P-215 was made in
1912 and belonged to the 2-Volt
series, Here the barium cathode
made the heat-controlling resistor
superfluous, but the batteries had
to match the heating voltage.

The P 215 is a special
low frequency amplifier but
can advantageously also be
used as detector or as
oscillator and modulalor
in heterodyne apparatus.
Owing to its fine slope this
valve operates large loud-
speakers at 90 volts, and
at 120 volts it even ope-
rates loudspeakers for large
halls. For an undistorted
reception the grid bias
should be taken as follows:

with an anode voltage of

TUNGSRAM

BARIUM VALVES.

2 VOLT SERIES.

P215 LAST STAGE POWER

VALVE.

CODEWORD : DUFOR.

[TUNGSRAM, | '
BARIyM TYUBE |
P-215

V=2 - .- PSS —
=0 15A

Vy= 50-1S0V |

fy = 35ma
De20X.g0S T
SedSmApy -

Filament Voltage .. .. 2 Volin
Filament Current .. .. 0,15 Amp.

Anode Voltage.. .. .. 50—150 Volts.

Normal Anode Current

60 volts, about 4 volts Consumption 12 mA.
90 8 Total Emission.. .. .. 35 mA.
L, " i Amplification Factor .. 5.

120 " 12, SIOPE.. o+ o v v ww 1.5 mAIN,

150 R Ly Impedance .. .. .. .. 3300
The valves can be supplied with European or American

base according to needs.
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The title page of TUNGSRAM's
internal telephone directory be-
fore the Second World War.
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The Viennese factory in the early
1920s.

The production of incandescent
lamps in the Viennese factory.



The basing of incandescent lamps
in the Viennese factory in the

1920s.

The photometric workshop of the
Viennese factory in 1925.
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The packing of incandescent
lamps around 1920.

The TUNGSRAM building in Zag-
reb at the beginning of the 1920s.
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The TUNGSRAM sales office in

Bucharest.
TISZTA FENY f\ couple of TUNGSRAM adverts
CAIDASAGDS rom the various ye?lrbooks_of the
e Society of Hungarian Engineers
V".AGITAS TOKELETES FENYI and Architects. The one on the left
01 SO VILAG is from 1927, and the one on the

right, from 1933.
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This advert announces the coiled-
coil filament's arrival on the mar-
ketin 1937.
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The advert on the right features
the Hungarian translation of the
popular German slogan "besser
sehen, besser horen TUNGSRAM-
Lampen, TUNGSRAM Rohren”,
(“better see, better hear =
TUNGSRAM lamps, TUNGSRAM
tubes”™) o

A TUNGSRAM share from 1930.
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And those much-talked-about
coupons...
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This certificate enabled the holder
to pick up the due dividends in the
form of a sheet of coupons.
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The central executive and market-
ing offices in 1930. Before moving
to the new office building in 1962,
the top management ran the af-
fairs of the TUNGSRAM concern
from these offices for roughly half-
a-century.

The main gate and the front view
of TUNGSRAM was left un-
changed far decades. Here we see
the female work-force—mostly
from the assembly lines—heading
for home at the end of the shift.
Their clothes prove that the com-
pany’s moving to Ujpest was, in-
deed, an example of "rural indus-
trialization”,
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The hall, where this technical train-
ing was held in the 1920s, was later
known as the "Home of in-
novators.”

Once there had been tennis
courses in the factory yard. With
the passing of the years this area
gradually shrank, as a result of the
continuing development of the
surrounding grounds. Today there
is a park here.
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Allaldnos 1hikép

In cold winters the tennis courts
were turned into an ice-rink. This
photograph recorded an episode
from the winter fancy-dress carni-
val.

The great development projects of
the 1930s largely determined the
TUNGSRAM's general appear-
ance. Certain elements of that
image are still around.
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The dispatch department, or ‘ex-
pedition’ as it was called before
1928. The lamps, which once had
been packed in barrels, were al-
ready put in boxes here.,

There is still more packing here.
This time the destination is South
America, according to the mes-
sage written on the boxes in the
bottom left corner of the picture.
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Originally, this building was raised
in 1929 to house the Machine
Works. Its major reconstruction
took place when the modern
Machine Development Depart-
ment, the central unit of the
Maintenance Department and the
workshop producing precision in-
struments were moved here after
the Second World War. Later the
laboratories, where the develop-
ment of semiconductor technol-
ogy took place, were also set up
here, on the upper floors.

The building known as the ‘Au-
dion’ was completed in 1930. In-
candescent lamps and radio val-
ves were produced here. With its
170 metres long front and its 21
metres long internal span the con-
struction was claimed to be one of
the largest factory buildings in
Europe at the time. Because the
building material-alumina ce-
ment-showed signs of fatigue, the
building had to be thoroughly re-
novated in the early 1960s.
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The final touches are being put to
the recently finished ‘Audion’
building at the beginning of the
1930s: the workers are painting
the utility system and install the so
called “sealex” machines.
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This questionnaire gives details of
the business done by Remix Ltd
during the years 1941, 1942 and
1943. (Remix Ltd was a member of
the TUNGSRAM corporation.)
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In the early days the rim of the
fluorescent tubes was shaped,
flared out on this machine.

Before the Second World War,
when the trial runs of fluorescent
lamp production were held, this
vertical pump worked on five
fluorescent lamps at a time.
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We see Laszlo Gacs in this picture,
one of the pioneers of our fluores-
cent lamp development sitting by
the machine producing the stems
of fluorescent lamp’s,

This machine was designed by Dr.
Oszkar Knapp in 1940, and was
used to coat both sides of a one-
inch fluorescent lamp. During the
Second World War the machine
worked in the experimental
fluorescent lamp production on
the second floor of the glass fac-
tory.
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The ‘crew’ of the newly launched
fluorescent lamp production from
the late 1930s. Gydrgy Szigeti and
Laszlo Gacs are shown sitting in
the middle of the front row.

The first sealing machine for flared
fluorescent lamps.
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These were the people who pro-
duced the chemical components
necessary far making fluorescent
lamps (glass, cathode paste, mer-
cury, etc.): Horvath, Dr. Knapp Dr.
Kardos and their colleagues.

This TUNGSRAM catalogue dated
from 1939 reveals that the high
pressure mercury vapour lamps
came on the market in the last
years of the 1930s, which meant
that the production of them using
sintered cathodes already began
parallel with the research and de-
velopment work.
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The building of TUNGSRAM's Re-
search Laboratory. The institute
was the first of its kind in Europe.

This group photograph showing
the heads and the staff of the Re-
search Laboratory was taken
sometime in the early 1930s. We
only try to list the names of those
who are sitting in the front row.
From left to right: Dr.Knapp,
. Brody, Dr. E. Blum, S. Lazar,
...L. Aschner, Z. Pfeiffer, Z. Bay,
P. Selényi, Z. Szasz, T. Krassoi, Gy.
Szigeti, Mrs. Mende, M. Strasszer,
D. Orovan and G. Vészi (all es-
teemed names in the history of the
TUNGSRAM).
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The tools used in drawing the
tungsten filaments had compo-
nents made of industrial diamond.
The picture shows the workshop
where these diamonds were cut
and drilled sometime in the 1930s.

The industrial mass-production of
coiled filaments began in the late
1930s.
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The FO-1 coiling machines were
first emloyed in production in the
early 1930s,

The quality control of coiled
tungsten filaments, using projec-
tors called ‘ball-optics’ during the
1930s.
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One of the first experimental kryp-
ton lamps, primarily made to eco-
nomize on the amount of krypton
necessary, are shown on the four
lamps in the background, feeling
about the final, elongated mush-
room shape.

=
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The first patents of Brédy's kryp-
ton lamp were registered in the
early 1930s. The trial runs and the
setting up of the mass-production,
however, required time. The com-
plete series of krypton lamps ap-
peared in the catalogues in the late
1930s. In the next few pages we
are going to show pictures from
some of these catalogues.
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TUNGSRAM launched an inten-
sive advertisement campaign to
popularize its latest product,
which performed better and
looked more attractive than its pre-
vious designs.
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In way of illustration, in the next
few pages we show original docu
ments, posters, advertisements
and even picture postcards which
were used in the campaign. Beside
the major European languages-
English, German, French and
Spanish—the less familiar lan-
guages, such as Arabic, Greek,
Hebrew and Armenian, are also
represented.
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These two Spanish posters from
the second half of the 1930s sup-
plement one another: the man on
the left wonders where this new
brightness comes from. The
poster on the right immediately
answers; The TUNGSRAM kryp-
ton lamp produces this brightness,
the light of which is as clear as the
Sun’s.

sovwhpp (wbybp vngdepeimh
jwilpbpm phadt pll wawby pu-
waaaghh fadap 5 80l ogmis
who IFh bhinty dbp gpede plj
wplu wimwgp Coagh o b

gumuqupdbol p F IR FUT
Ve dflh jwidpbpp,  wpalp
Faundpp fp qpuulib fafbm mpu-
puppay pphby BhoA  Jow; ks
ap e gl ad hef, 47
wibph pmgw fuosmwd dbgh bagd
dafujmf
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és vegul az ormeny...




240

”.r:bg;g'r |
wﬁm_@_/{m/#?

A Wrypton rendlivil nthon eléfordulé kilénleges nemesger
A Krypton-garsal toltott upieri lampa bomulates hsrlasége
izzofehér fenyt sugaroz

Ex @ rindokld Krypron-feny nemcsak hogy nem keril 1bbe, de

csekélyebb sramfogyasztassal jar

Olesobban vilagitunk tehat
|ds sokkal jobban!)
ha lampank az uj

TUNGSRAM

KRYPTON

We show further posters, adver-
tisements and catalogue entries of
the campaign promoting the kryp-
ton lamp. All of these materials
have come from TUNGSRAM'
rich collection documenting the
history of the company.

A clever idea was to use the tele-
graph format for advertising kryp-
ton lamps. This ‘pseudo’ tele-
graph, worded in German, gave
the addressee ‘important’ infor-
mation about the many advan-
tages krypton lamps possessed.
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TUNGSRAM Various posters, adverts and title
(ﬂ KRYPTON pages of catalogues advertising
v R T s
IZZOLAMPA ARJEGYZEK

TUNGSRAM lamps from the
1940s.
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Posters advertising TUNGSRAM
light sources and radio valves in
the years before the Second World
War.
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Further posters advertising
TUNGSRAM lamps in the years
before the Second World War.
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¢ Musecum
Tungselee Wesleont &

4.Te ]r‘r-phh ‘nddress:

| TUNGSR \MP WORKS
Tol |Il|nnd w&mlrncl W,

|| BRANCHES: BELFAST. BIRMINGHAM, BRISTOL. CARDIFF,
CLASGOW, LEEDS, MANCHESTER, NEWCASTLE, NOTTINGHAM

The catalogue of TUNGSHRAM
Electric Lamp Works (Great Brit-
ain) Ltd. from the 1930s,
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The technical staff of radio valve
production in 1939: Winter, Hor-
vath, Monostori, Glasner, Grosz,
Ermer and many others... simi-
larly all esteemed names, in the
trade.
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One of the first promotion leaflets,
specifications
TUNGSRAM radio valves from

giving

1925,

TUNGSRAM
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A promotion leaflet similar to the
previous one, except this already
included the first design provided
with oxide cathode, the OR 1.
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Assembling radio valves in the
recently completed ‘Audion’ build-
ing in the early 1930s,

W

f' ;

. N

A section of the Radio Valve De-
partment sometime in the 1930s.
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The combined vaive produced by
Tungsram, the diode-tetrode cal-
led DS-4100 was first used in 1933,
This design combined two differ-
ent valves in this case the demod-
ulator-diode and the screen-grid
amplifier.

TUNGSRAM radio valves fitted
with oxide cathode.
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Title page of the TUNGSRAM
catalogue selling the ‘Philips base’
radio valve in the |late 1930s.
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The steadily increasing number of
tube designs forced the radio
valve cartel to introduce standard
European designs, marked with
standard designations. This way
the imported valves became com-
patible with the domestic ones.

=
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A poster advertising a valve from
the ‘Philips base’ series.
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The extremely successful E-series
very soon were extended to meet
every possible demand. Today
there still exist radio sets which
use the red E-series valves.

The competition to design smaller
and smaller valves became fiercer
every day. The so-called ‘all-glass’
tubes of the 6.3 Volt E-series and
the universal 100 mA U-series re-
sulted from this competition. The
versatility of the series is best illus-
trated by the fact that four designs
were enough to satisfy every pos-
sible construction.
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Two pages from the catalogues
promoting the ‘all-glass’ TUNGS-
RAM valves in the late 1930s.
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This picture shows the combined
amplifier VCL-11 and the rectifier
VY-2. These were the valves built
into the very popular, cheap (48
Pengés) and energy-saving radio
sets which ran both from alternat-
ing and direct current,

The ‘magic eyes' ME-4 and ME-6
were used to improve the selectiv-
ity of the radio sets and also, to
help in tuning the stations.
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TELEVIZIO

These were the images success
fully transmitted in 1937, during
TUNGSRAM's experimental televi-
sion transmission: a TUNGSRAM
trademark and Mickey Mouse.

A VHF transmitter triode desig-
nated C-200/2500 (1946),
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In this report the head of
TUNGSRAM's Television Labora-
tory-Dr. Kéroly Czukor complains
about the lack of space, as the
Laboratory is completely filled up
with finished television sets. The
date is-wait for it!-1940. Then the
war broke out and the production
of TV sets had to be postponed for
anather 15 years.
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These microwave amplifier trans-
mitters and diodes operated overa
broad range of frequencies were
designed in 1941-1942 under
pressure from the Ministry of De
fense of the Horthy-regime, which
wanted to equip its fighter planes
with them. The valves were com-
pleted too late to be used in their
intended function. On the other
hand, the results accumulated in
the course of developing these
valves proved to be greal asset lo
Dr, Bay in his radar experiment
with signals sent to the Moon.

The glass-being one of the basic
components of light sources—
played an important role in
TUNGSRAM's history from the
outset. Even as late as the 1920s,
the glass bulbs of the incandes-
cent lamps were still made manu-
ally. In the 1930s this method gave
way to the mechanized pro-
duction—to machines such the one
shown in this picture.
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A disciplined work-force sorting
the glass bulbs in the Glass Fac-
tory of Utekac (Slovakia). The di-
rectorisshown in the middle of the
background.

The workers are packaging glass
bulbs in the spacious factory yard
of TUNGSRAM's glass factory in
Tokod.
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This picture, as well as other con-
temporary documents, prove that
in the 1920s the incandescent
lamps were still being transported
in barrels.

The symbol of a new area. The
mechanized glass factory of
TUNGSRAM was built in 1931 and
has been running continuously
since 1932. The volume of glass
components has multiplied in the
meantime, which necessitated the
construction of further glass fac-
tories.




TUNGSRAM

262

The furnaces and the glass blow-
ing machines meant a giant leap
forward, when compared to the
era of manual glass blowing.

This melting block was designed
by foreign experts for the mech-
anized glass factory in 1930-1931.
The following pictures were taken
of the interior of the melting block
when it had been drained after
three months of operation.
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The strong erosion of the
blockstones, especially of those in
the bottom, is evident in the pic-
ture. On the other hand, the stone
of the neck is less worn-out, indi-
cating that the necessary thermal
convection between the furnace
chamber and the work block could
not be formed,

i" __ \ .-.-
l--l-

A HNH ﬂ ﬂﬂh'?“ "ll s

- S d.n.xx _-ﬂ - yh- e, S A A W

This picture was taken of the block
after ten manths of aperation, fol-
lewing major alterations in its de-
sign by the company's own ex-
perts. The block was fitted with a
new neck above the bottom level.
It is apparent that the intensive
convection between the furnace
chamber and the work tub
strongly wore out the stone of the
neck.
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When the block was taken apart,
the stone components provided a
lot of clues to the experts studying
the convection of melted glass.

Beside the production of glass and
the other components of modern
light sources, the production of
krypton was also given considera-
ble attention when Brody's new
invention appeared. The next four
pictures were taken of the occa-
sion of  opening TUNGS-
RAM'’s own krypton factory in Ajka.
Their special interest is due to the
fact that, beside the top manage-
ment of TUNGSRAM, representa-
tives of the Ministry and promi-
nent figures from all the as-
sociated areas of the industry put
in an appearance on the occasion.
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A group of the peaple taking part
in the grand opening of the kryp-
ton factory of Ajka (from left to
right);

Béla Naményi, Dr. N. director of the
legal department; Vilmos Rosenfeld,
Dr., marketing director; (partially cov
ered) Leo Fischmann, vice president; in
the middle of the front row, Fiilop
Weisz dominant personality in the
Hungarian industry in those time; on
his left, turning sideways, Béla Janosi,
director of the concern; Erné Haideg-
ger, Dr. N. director of the Electrical
Works Corporation; Istvan Péter, de-
partmental head in the Ministry of In-
dustry; Lészld Heller, lecturer at the
Technical University; between the two
of them is Gabor Bajcsy-Zsilinszky;
chief executive officer of ‘Bauxit’; Lipdt
Aschner, chief executive officer of
TUNGSRAM:; Vilmos Meinhardt, chief
executive officer of the Coal Mines of
Ajka; Jozsef Mados, chief engineer of
the Coal Mines of Ajka; Ignac Pfeifer,
director of TUNGSRAM'’s Research
Laboratory; and finally, Tibor Mihalo:
vits, engineer.

Here is another group of the
TUNGSRAM management, visiting
the factory on the same occasion.

(Sitting row, from left to right): Miklos
Hegedds, Hugo Wohl, Vilmos Hirsch-
bein, Oszkar Ronail.

(Standing row, from left to right):
Istvan Gabor, Kdlman Séark6zi, Zoltan
Kis, Janos Lévai, Leo Fischmann, Vil-
mos Meinhardt, Mrs, Cekeliusz, Lipot
Aschner, Giinther Cekeliusz, Arpad
Aranyi
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And finally, another typical group
photography taken in Ajka:

(From left): Béla Janosi, Arpad Teleg-
dy, Erné Haidegger, Dr., Istvan Pétery,
(in the background, turning sideways)
Gabor Bajcsy-Zsilinszky, Laszlé Heller,
Jozsef Mados and Tibor Mihalovits

This picture shows a group of the
technical staff of TUNGSRAM
when—on an unknown occasion
sometime around 1942-they posed
for the photographer. Some of
them became prominent execu-
tives and scientists, others are
only recognized by the surviving
members of their generation by
their face. A number of them fell to
the fascist devastation—their mem-
ory is still with us. The names of
those we can recognize are as fol-
lows (always from left to right):

First row: Schiller, F. Krasso,
Dr., F. Lendvai, J. Gabor, J. Lévai,
A. Telegdy, P. Tury, T, Millner,
J. Gyurikovits.

Second row: S. Szalai, J. Szentkiralyi,
Gy. Vaszily, Istvan Kerényi, J. Kaczor,
J. Gazsi.

Third row: F. Messo, M. Stolzner, B,
Mersva, O. Knapp Dr., F. Neuberger, B.
Reiss, A. Holzer, |. Jambor.

Fourth row: J. Addm, J. Bucsovszky,
Z. Kovér, Singer, Klein. Rogocz, E.
Theisz, P. Steiner, Appel (the glass
blower).

Fifth row: J. Mikuss, M. Hrabcsak, N.
Jelinek,
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lhe picture shows the assembly
hall of the factory which was used
as a canteen on weekdays and
which could quickly and easily be
converted into a proper theatre
with a well equipped stage.

Already between the two world
war the factory hygiene, the public
meal service and the recreation
and cultural facilities all reached a
higher standard in TUNGSRAM
than in any of the surrounding
factories. TUNGSRAM had a cul-
ture centre, a public literary lend-
ing library, a holiday camp and a
boat house. The company was
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The development boom of the
1930s provided a good opportu-
nity for TUNGSRAM to carry out
a general modernization prog-
ramme in its existing buildings,
beside starting new constructions.
By looking at the shower rooms
shown on the next two pictures it
is evident that the standard of
hygiene was set high in TUNGS-
RAM.




The kitchen fitted with electrical
cooking facilities was adequately
equipped to provide a civilized ca-
tering« service in the 1930s.
Elsewhere in Ujpest one could
quite often see workers sitting on

the pavement outside the factory
in lunchtime, eating the foad
brought to him by his wife.

The TUNGSRAM Culture House
was completed in 1932 and very
soon became the recreational and
cultural centre of not only the
TUNGSRAM but also that of the
entire neighbourhood. This build-
ing housed the public library, the
choir, the workers’ amateur theat-
ricals, public functions, cere-
monies and dances. The hall on
the ground-floor, used as canteen
in weekdays, could quickly be con-
verted into a theatre hall. The only
indoor tennis court in entire
Budapest was here, in the impos-
ing hall on the first floor,
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The tennis court could be con-
verted into a pleasant dance hall,

The TUNGSRAM swimming pool
and boat house was a very popular
place.
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This is an announcement made by
the TUNGSRAM trade union rep-
resentatives, calling on the
TUNGSRAM workers to make use
of the company’s newly built holy-
day camp. The facilities were avail-
able to employees and their family
free of charge.

Cooking facilities in the central
area of the TUNGSRAM holiday
camp, available to everyone free
of charge. All this is still there
today, except the saplings have
grown into huge chestnut trees.
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Today, when there are regular TV
and radio programmes, superb
quality record players and tape
recorders, it is hard to imagine
what kind of a cultural attraction
the TUNGSRAM theatrical perfor-
mances or the amateur concerts
had, not only for the company’s
works-force, but also, for the entire
neighbourhood. We would like to
present a few of the posters an-
nouncing the various cultural
evenings. This first one, for exam-
ple, invited the audience to come
along and see the stage adaptation
of Joékai's novel, "Black
Diamonds", as performed by the
TUNGSRAM Choir and Literary
Society.

One poster of the many announc-
ing concerts. The programme fea-
tured the orchestra of the Ujpest
Conservatory playing a suit by
Grieg and a cello player perform-
ing the Swan by Saint Saens. The
works of Puccini, Bizet, Massenet
and Kodaly were also included.
Not a bad selection, by any stand-
ard.
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TUNGSRAM

The TUNGSRAM theatre group
scored one of its greatest succes-
ses with the staging of the ‘Return-
ing Ghost', a play by the interna-
tionally acclaimed playwright
Lajos Zilahy. This was not an easy
piece for amateur actors.

Nevertheless, they were given a
very generous appraisal by the
author himself, who came to see
the premiere. This picture shows
Lajos Zilahy among the amateur
actors, standing in the middle.

-
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This was the stage which meant so
much to the amateur actors of
TUNGSRAM. The stage design,
this time a very modest one, was
most probably set for a concert.
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TUNGSRAM

This picture shows the literary
TUNGSRAM lending library dur-
ing the 1930s. The workers volun-
teered to come in and put protec-
tive jackets on the new acquisi-
tions. There was a sizeable group
of regulars. In those days there
was still no television to divert
people’s attention from reading.

This crowd came to the theatre
(which was used as canteen dur-
ing the day) to see a play per-
formed by the workers’ amateur
theatre group sometime during
the 1930s. The little girl standing in
the middle must be more than
sixly years older today.
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The amateur theatre group of the
TUNGSRAM workers. They just
won a cup on the drama competi-
tion organized jointly with another
local theatre group.
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Stencilled illegal message of the
one time underground Hungarian
Communists Party in the thirties
with the heading “Red TUN-
GRSAM" and with a rather ques-
with the heading “Red TUNG-
SRAM" and with a rather ques-
tionable influence
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The working class movement-
both the legal and the illegal kind-
was organized regionally, rather
than inside the factory, Neverthe-
less one of the important centres
of the political activities was the
Workers’ Home of Ujpest. The
building had now to be pulled
down when a vast, modern hous-
ing estate was raised in the course
of rebuilding Ujpest.
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TUNGSRAM

Even the joy of the peace-time
experienced after the bloody war
and the fascist terror could not
relieve the shock that people felt
seeing the human losses in the
work-force of TUNGSRAM. Only a
few names are mentioned in the
plaques. Beside the known victims
we ought to commemorate the
masses of nameless martyrs.

®  VEGEMILKI
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IN MEMORIAM.

A hibori slatt #s abhil kifolydlag meghalt. illcive eliine
alkalmazoiiak é nyugdijasok aévsors.

1. Arskl lagwin BB Caapan vl W1, Fiath lsvia
2. Adlei Shmdse b1, Leontirs Jbmael 91, Finger luides
1 Amater Jend AR (mé Margit

. by, Caukor Kirely

5, y

o

. Tillle Do
In 1945 we had to rebuild the fac-
tory’s lost machinery and tools by
the thousands—mostly relying on
nothing more than our memory,
But this was nothing compared to
the human losses, the intellectual
losses. The 538 names listed in the
IN MEMORIAM is definitely in-
caomplete. We had to make a start
from such a ‘zero’ level. And we
have made a start...

17,
180, Trebiis Howa
B0, Tushik Gyorgs
182 L pper Joad
81, Cegr Arpidoe
181 Vadia Ferens
W5, Vajds Imeend

Borinmiirm hbrly
T, Wrker Adullng 3.
o Wt Vnlrdend 535, Wolf Sgnd
. W liels 536, Wolpsi Gusstist
Worica Tpnde 537, Zengebotné
Worier Db SR Fiies Tasosanna
frem

Mo

Walittaink Iegnagsobl respenek pem ittt vestalyetszil 8 coendes elmulis, Mint
kafondk. munkaseoliilaios sprtaliak seenvedeek hisi vagy mdnir halidy
Fmlekiiker kegvelemel drizeak
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