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Production of Radio-Tubes in Austria in the 1920´s

by Franz Pichler, Puchenau, Austria

During the time of the First World War (WWI) no production of high-vacuum tubes in Austria is known to us. The apparatus for wireless telegraphy which were at that time designed by Austrian companies such as “Siemens & Halske, Vienna”, or the “Österreichische Telegraphen and Telephonwerke, vormals Berliner”, used vacuum tubes produced by German companies. However, Austrian engineers and scientists had a chance to learn about vacuum tubes during WWI. Two such persons were Eduard Schrack, who served in WWI in a telegraph company, and Robert Ettenreich, an assistent at the Technische Hochschule Wien. At the end of WWI in 1919 Schrack and Ettenreich founded the “Radiolaboratorium Schrack” which was in the following years very successful and provided, as we will report later, a number of radio-tubes during the time of the “radio boom” in Austria. Besides Schrack other companies started in Austria at that time to produce vacuum tubes, mainly for the use of radio amateurs. In the following pages the production of radio-tubes in Austria during the time from 1924 to 1934 will be covered in detail. This topic has already been discussed by the famous American radio historian Gerard F.J. Tyne in chapter 22 of his book “Saga of the Vacuum Tube” of 1977. Since the investigations of Tyne in 1943- 1946 about seventy years have passed. It is our hope that we can add  some new facts about the production of radio tubes by Austrian companies in the early times from 1918 to 1938. We will use published material from chapter 7 of the book “Von der Knatterfunken- Telegraphie zum Radio-Broadcasting”, Linz 2008, of this author, with a contribution fromThomas Lebeth. The Austrian journals “Österreichischer Radio Amateur” and “Radiowelt” has been an important source for  writing this chapter. These journals published the electrical data for a number of Austrian radio tubes as well, although it will be difficult to get outside of Austria a hold of this journals we give reference to them. For details on engineering facts by the individual Austrian manufacturers of radio tubes we refer to the recently published book of Thomas Lebeth “Der österreichische Beitrag zur technischen Entwicklung und industriellen Produktion der Radioröhre”, (German: “The Austrian contribution to the development and industrial production of radio-tubes”), Linz 2011. We proudly mention here that Thomas Lebeth received the Stokes Award from the Tube Collector Association in 2014 for his writings on the history of radio-tubes. In Austria the production of radio tubes flourished only for the period from 1924 to  about 1934. As time went on international competitors such as the Philips company finally took control and became the owners . In consequence Austrian factories were subsequently closed.

1 Radiowerk E. Schrack

1919 records the foundation of the “Fabrik für Funktechnik und Röhren”, a factory for wireless technology and high vacuum tubes, for short called “Laboratorium E. Schrack” after the owner Eduard Schrack. The Laboratorium E. Schrack already produced in 1918 a high- vacuum tube for experimental use. The type S1 tungsten-triode with a balloon bulb was the first which was sold to the public (1919). In 1920 the “E. Schrack GmbH” was located at “Wien IV, Favoritenstrasse 15”. The production of high vacuum tubes was done at “Wien XVIII, Schumanngasse 31”. Together with Robert Ettenreich, later Professor at the Technische Hochschule Wien, Eduard Schrack was very successful as inventor and holder of a number of patents. In 1921 Schrack and Ettenreich got the important patent on the “balance generator”, a oscillator-circuit for the use in heterodyne-circuits. From October 1921 on the company of E. Schrack offered vacuum tubes for different applications in wireless. Besides the S1 the type SV7 was also advertised. 
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                                    Figure 1 Schrack S1                         Figure 2  Schrack SV7

The “Radiowelt”, besides the “Österreichischer Radio Amateur” the most important publication in the field of Radio published in its issue number 23 of 1924 the paper ”Werdegang einer Röhre- Die Röhrenfabrikation bei Schrack” (Engl. „Development of Tubes-Manufacturing of Tubes at Schrack”). There the different necessary steps for the production of the SV7  are described. In 1925 Schrack produced “dull emitter”-tubes with thorium-filament such as SS, SV9, SV10 and Liliput. In the fall of 1925 for the first time the name “Triotron” was used. From 1926 on the Triotron-tubes TS, TL,T10, L10, S201a and S201b were available. 
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                               Fig 4  Triotron T10                Fig 5   Electrical Data T10

In 1927 Schrack specialized and extended the production of radio-tubes. The types TS1 and TL1 for the use with a dry cell, RS2 for a two volts battery, TS4, AS4, RS4, OE4, ZE4 and WE4 each for a four volts battery. WE 4 has a direct heated cathode, but by using a tapped filament it could operate also with AC heating. The rectifier tubes GE15 and GE25 were for the use in power supplies to provide the plate-voltage. In 1927 the chamber of commerce in Vienna agreed the change of the name of the Schrack company to “Radiowerk E. Schrack”. Schrack had at this year already 70 people employed and was in the possession of 54 international patents on vacuum tube technology. At the end of 1927 a new series of Triotron-tubes of the kind of “Dunkelstrahlerröhren” (Engl. “dark emitter tubes”) was introduced. It contains the two volts types TD2, ZD2, UD2 and the four volts types AD4, WD4, UD4, SD4, ZD4, XD4 and OD4. Later also SD2, WD2, RD4, YD4, YG4  were added. 

            [image: image5.jpg]


       [image: image6.jpg]The 4%1ts Type
XD 4

/

/ 7

|
| /
i
i

A TTHH

30252075 0O 5 0 §

Super-Power Valve

FILAMENT

FILAMENT CURRENT

PLATE. CURRENT SATURATION 6o MA
MUTUAL CONDUCTANCGCE p 2750 MICROMHO
AMPLIFICATION FACTOR 6
AVERAGE PLATE CURRENT 30 MA
IMPEDANCE 2200 OHMS
GRID BIAS = WL ONCRE8VIOINTS
PLATE VOLTAGE 6o TO 140 VOLTS





                    Figure 6 Triotron XD4                            Figure 7  Electrical Data XD4

The Vienna radio fair of autumn 1929 introduced the four volts types AN4, SN4, WN4 and YN4 together with the rectifier tubes GA24, GN24 and GN14. For Schrack it was at this time already difficult to sell its products in Austria. The competition of other manufacturers of radiotubes, especially with Philips, was very strong. However a market opened in Great Britain. There the “Triotron Radio Co.Ltd”, Triotron House, Bloomsbury Street, London, W.C.1, was able to successfully sell the Triotron tubes manufactured by Schrack. The following shows the comparitive table of the “Triotron valves” of this time taken from a British brochure.

	   Triotron
	     Mullard
	     Cossor
	   Philips
	Telefunken
	    Purpose

	     WD2
	    PM 1A
	    210 RC
	
	
	Res. coupl.

	     HD2
	   PM 1 HF
	    210 HF
	
	
	HF and Det.

	     TD2
	    PM1 LF
	     210 LF
	
	
	Det. And LF

	     SD2
	    PM 2 Dx
	          -
	
	
	Super Det.

	     ZD2
	    PM 2 
	      215 P
	
	
	Power

	     YD2
	    PM 2A
	      220 PA
	
	
	Power

	     UD2
	          -
	         -
	
	
	Super Power

	     SP2
	    PM 252
	     230 XP
	
	
	Magna Power

	     MD 4
	          -
	         -
	
	
	Double Grid V.

	     WD4
	          -
	     410 RC
	
	
	Res. coupl.

	     AD4
	     PM 3 A
	     410 HF
	       -
	    RE 074
	HF and Det.

	     SD4
	        -
	          -
	    A 415
	    RE 084
	Super Det.

	     RD4
	     PM 4Dx
	     410 LF
	    A 409
	         -
	General Purpose

	     YD4
	      PM 3
	     410 P
	    B 409
	    RE 134
	Power

	     UD4
	      PM 4
	        -
	    B 406
	    RE 114
	Power

	     XD4
	     PM 254      -
	    415 XP
	    B 405
	    RE 124
	Super Power

	     WN4
	     
	    41 MRC
	         -
	  REN 1004
	Res. Coupl. AC

	     AN4
	           -
	     41 MHF
	    E 430
	           -
	HF and Det. AC

	     SN4
	      354 v
	     41 MLF
	    E 424
	           -
	Det.and LF  AC

	     YN4
	      104 v
	     41 MP
	    E 409
	   REN 1104
	LF a.Power AC

	    GN14
	      
	     44 SU
	
	
	HW rectifier

	   GN 24
	       DU/1
	         -
	
	
	FW rectifier

	    GA24
	       DW/1
	    412 BU
	       506
	  RGN 1504
	FW rectifier


                            Table 1   Comparative Table for Triotron Valves available in 1929

In July 1929 the “Radiowerk E. Schrack” was turned into the “Radiowerk Schrack AG”. Already in 1930 the N.V. Philips Gluelampen-Fabricken Eindhoven had the majority stock. In May 1930 the Triotron-tetrodes SC2, SC4 and SCN4 were introduced. This was followed in December 1930 by the Triotron-pentodes PB4, PD4 and PG5. It seems that the influence of Philips opened the use of the Philips patents on tetrodes and pentodes. In Great Britain various types of “ Triotron valves” appeared on the market, types which rather stayed unknown in the Austrian market. The following comparative table of an English Triotron brochure from the year 1934 might be taken as proof. It seems that Philips, being the most powerful shareholder of Schrack, had a chance to penetrate the British market indirectly.
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   Fig 8  Triotron Advertisment 1934                   Table 2  Comparative Table Triotron Valves 1934
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       Figure 9  Triotron A430                              Figure 10  Electrical Data Triotron A430

In December 1938 came the end of the “Radiowerk Schrack AG”. Philips had bought the complete Schrack company and with the new name “Wiener Radiowerke AG” (WIRAG) it was from now on part of the Philips company.

Electrical data for radio tubes of Schrack in the “Österreichischer Radio Amateur” (RA) and the “Radiowelt” (RW): TS (RW 1925/25  and  RW 1926/11), T10 (RW 1925/52), 201b (RW 1926/21), RS4 (RW 1926/50), ZE4 (RW 1926/49), YG5, AD4, WD4 (RA 1930/p. 248), AN4, SN4, WN4, YN4 (RA 1930/p. 83,84), PB4,  PD4, PG5 (RA 1930/p. 985)

2 Kremenezky

The company of  “Johann Kremenezky” was established in Vienna in the year 1900 with the purpose of “fabrication of electrical lamps”. The company address was Wien XX, Dresdnerstrasse 55- 57. With the beginning of  radio in Austria, Kremenezky became interested in producing radio tubes as well as electrical lamps. In the book of L. Richtera “Das Radiokonzert daheim” (Engl. „The Radio Concert at Home“) of 1924 an advertisment of Kremenezky for „Audionlampen“, that means radio tubes, can be found. There a radio tube is shown with the base upsidedown. By such a mounting a radio tube could operate a radio and also serve as a bedlamp. 
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                  Figure 11  Kremenezky Advertisment              Figure 12   Kremenezky “Audionlampe”

In 1925 Kremenezky advertised the “bright emitter tubes” A7 and A8 and the “dull emitter tubes” A10, A11, A14 and A15. A14 could be used for resistance couplings.     

The “Österreichischer Radio Amateur” of September 1925 published the report “Die Entstehung einer Audionröhre” (Engl. „The Development of an Audion-Tube“) by Ing. Karl Schönbauer which also gave a description of the  Kremenezky factory. 
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                  Figure 13  A10                             Figure 14   A11                           Figure 15  A20

The radiotubes A16, A18 and A20 were introduced in 1926. A16 was designed for amplification of audio signals, A18 was for universal use. The radiotube A20 because of its tiny size was called “Baby”. Compared to the tubes of other companies the Kremenezky tubes of this time were very small in size. In the spring 1927 Kremenezky introduced the types A19, A21 and A22. In fall 1927 followed the triodes A23, A41, A42, A43 and A49, the “Doppelgitter-Röhren” (Engl “double grid tubes”) B9, B10, B11 and also the “Lautsprecher-Röhren” (Engl. “loudspeaker tubes”) L24, L44 and LL25. In September  1927 Kremenezky introduced the types A199 and A57. A57 compares with the US-tube 201A and this tube could be also ordered with the proper  American base. The 1927 program of tube manufacturing continued in 1928 and the early dull emitter tubes such as A10 were already absent. At the Vienna spring fair of the year 1929 the new series of Kremenezky tubes  A4,H4,W4 and L4 were introduced. A4 was an audio-tube, H4 was for high-frequency signal amplification, W4 was for resistance coupling and L4 was a loudspeaker-tube. 
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                    Figure 16   A4                           Figure 17   L4                   Figure 18  W4

In December 1929 Kremenezky advertised the new “Schirmgitter-Röhre” (Engl. “screen grid tube”) S4 and the rectifier tube GL4. In 1929 the June issue of the “Österreichischer Radio Amateur” published a description of the “Doppelgitter-Röhren”, that means tetrodes, of the types DG4 and NGD4 and of the “Dreigitter-Röhren”, pentodes, of the types L43 and P43. From 1929 on Kremenezky used for its tubes the brand name “ORION”. ORION tubes of the year 1930 were S4, E4, L43, GL4/1, GL4/2, GL4/015, ND4, P4, DG4, NW4, E43, NS4, NH4. For DC- radios Kremenezky offered in the year 1930 the types H100, W100, E100, L100 and L103. 
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             Figure 19  L43            Figure 20 GL4/1                 Figure 21  NW4              Figure 22  L103

Electrical data for radio tubes of  Kremenezky in the “Österreichischer Radio Amateur” (RA) and the “Radiowelt” (RW): A20 (RW 1926/25), A16 (RW 1926/14), A18 (RW 1926/12),

A4, H4, W4, L4 (RA March 1929). S4, GL4 (RA December 1929). S4, E4, L43, GL4/1, GL4/2, GL4/015 (RA July 1930), ND4, DG4 (RA July 1930). NW4, E43 (RA August 1930),

NS4, NH4 (RA September 1930), H100, W100, E100, L103, L100 (RA December 1930)

NR4, NCC4, NC4a, NU4  (RA  March 1931), M43 (RA  August 1931).

In September 1930  Philips went to court for a law suit against Kremenecky concerning the unauthorized use of their pentode patent. According to a report in the “Österreichischer Radio Amateur” the court decided in favour of the Kremenezky company. In March 1931 the Austrian company WATT AG, which was the manufacturer of radio tubes of the brand “TUNGSRAM” took control of Kremenezky. As a consequence the brandname ORION was cancelled and the new brand of SATOR tubes was created. The company WATT AG produced from now on SATOR tubes and TUNGSRAM tubes in parallel.
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                                  Figure 23  The new Kremenezky factory in Vienna

         3    Watt AG- TUNGSRAM

The production of radio tubes with brand “TUNGSRAM” was mainly done in Hungary. Only in later years were TUNGSRAM tubes produced in Austria as well. In 1918, after WWI the Austrian-Hungarian  company WATT AG, in the past one of the biggest companies manufacturing light bulbs, got possession of the Hungarian Egyessült Izzólámpa Gyar (for simplicity here called “Tungsram”), Budapest, which was the owner of  the brandname  TUNGSRAM. The production of radio tubes started already in the early 1920´s. The balloon type A228 and the type A600 with a cylindric form of the bulb might have been the first tubes which were manufactured. In 1925 the tungsten-tubes H2 and H3 were produced. 
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                                Figure 24   H3                         Figure 25    Electrical Data H2 and H4       

At the end of 1925 the types MR2, MR3, MR4, MR5 and MR6 followed, all with thoriated filaments. The types MR41 and MR51, loudspeaker tubes, appeared in the same year. Both MR5 and MR51 were double grid tubes (tetrodes). In 1926 Mry , MRx and MRw appeared. MRw was specialized for the use in resistor coupled amplifiers. 
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           Figure 26   MR2                   Figure 27   MR3                    Figure 28  Electrical Data MR2 and MR3

At the begin of 1928 Tungsram introduced barium-tubes of different kind. Indirectly heated tubes appeared at the end of the year 1928. In 1930 Tungsram made “Starkfaden-Röhren” (Engl. „strong-filament tubes“) to be heated by AC main lines. Such tubes have already been produced earlier by the Telefunken company in Germany. In general these tubes brought to much AC humming in radio circuits. In 1931, as already mentioned above, the Kremenezky factory in Vienna came in  possession of the Watt AG. From that time on besides SATOR tubes, also TUNGSRAM tubes were now made in Vienna.

Electrical data  of TUNGSRAM radio tubes in the “Österreichischer Radio Amateur” (RA) and the “Radiowelt” (RW): MR2, MR3 (RW 1926/1), MR4  (RW 1926/2), MR5  (RW 1926/30), MRx  (RW  1926/43), Mry   (RW  1926/42), MR41 (RW 1926/12), MRw (RA April 1927).

4 Ganz & Co- OSTAR

The Viennese company Gustav Ganz & Co produced in the 1920´s light bulbs with the brand name “URAN”. In spring 1931 the manufacturing of radio tubes was started. The brand name  chosen was “OSTAR”, reminiscent of  “OSTARICHI” , the Roman name for  Austria. OSTAR- tubes had a indirectly heated “Hochvolt-Kathode” (Engl. “high voltage cathode”) to allow directly the application of high voltage power lines for the operation in a radio receiver. The mechanical construction of such a cathode was considered as an outstanding engineering work. The main invention for it was due to Ing. Ferdinand Gantner, one of the owners of Ganz & Co. In the June issue of the year 1931 the “Radiowelt” promoted this development with the paper “Österreich wieder führend in der Röhrentechnik” (Engl. “Austria is again leading in radio tube engineering”). The main goal of Ferdinand Gantner and his partners

Ing. Bernhard Erber and qualified chemist Dr. Margarete Furcht was to save in AC- powered radios the cost of expensive transformer for getting the low AC voltage for heating traditional radio tubes. In radios powered from DC mains, the power wasted in the heater circuit ballast resistor could be eliminated. Types of OSTAR- tubes produced in 1931 were A520 for the use in the audio  stage and for radio frequency amplification, W310 for resistance coupled amplification, L1525 and A920 for audio power amplification. During the years of 1931 to 1934 a number of different OSTAR tubes were produced. Of special interest is the VG45, a double rectifier tube for the operation of the Graetz-voltage doubler circuit. A highlight was also the production of the “pentagrid”- tube G5, a five-grid tube, to be used as converter in superheterodyne receivers. 
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              Figure 29  A 520                 Figure 30  L1525                Figure 31  VG45                Figure 32  G5

OSTAR tubes did unfortunately not get a chance to enter the commercial market of the Austrian companies which manufactured radios. Besides difficulties with patent rights the main problem was that foreign companies such as Philips offered radio tubes to the radio manufacturing companies under very good conditions and so ruined the market for Ganz & Co. Thomas Lebeth gives in his book of 2011 in detail a report on Ganz & Co and its struggle to introduce the OSTAR tubes. As a result the use of OSTAR tubes was basically limited to  radio amateurs. A number of papers and blue prints published in the Austrian journals “Radiowelt” and “Österreichischer Radio Amateur” gave suggestions for the use OSTAR- tubes for building a radio set. The following are examples for this: In the “Österreichische Radio Amateur” of February 1932 instructions for building a power supply for driving a dynamic loudspeaker can be found which uses the OSTAR rectifier tube EG100. The “Radiowelt” of 1932, No. 46 published the paper “220+20+4 Volt Röhren” which addresses the problem of the integration of OSTAR tubes with traditional radio tubes with 20 volts and 4 volts heating. In the same issue Rolf Wigand, a well known author of radio books, described in his paper “ Ein Kurzwellen Sender mit Hochvoltröhren” (Engl. “A Short Wave Transmitter with High Voltage Tubes”) how to use  OSTAR tubes when building a

shortwave transmitter. J. Ille delivered in the same issue a blue print for a “Dreiröhren- Gleichstromempfänger für 220 Volt” (Engl. “A Three-tube receiver for 220 volts DC power lines”). In 1932, No. 43 of the “Radiowelt” Ing. Hans Frohnberg published the paper “Kurzwellen Empfänger für Gleichstrom mit Hochvoltröhren” (Engl. „Short Wave Receiver with High Voltage Tubes for DC power lines“).In recent years tube collectors and radio historians becam interested in OSTAR tubes. In the journal “Funkgeschichte”, the official journal of the “Gesellschaft für Freunde der Geschichte des Funkwesens” (GFGF) in Germany, Hermann Kummer published in  Nov/Dec 1992 the article „Die Hochvoltröhren der Firma Ganz & Co.“ . In Great Britain OSTAR-GANZ tubes were advertised in many issues of Wireless World magazine throughout most of the 1930s. Circuits were promoted for radio receivers and audio amplifiers. One OSTAR-GANZ radio has survived in a private museum we know of.

Electrical data of OSTAR radio tubes in the “Österreichischer Radio Amateur” (RA) and the “Radiowelt” (RW):A520, W310, L1525, A920 (RA  August 1931), U920 (RA 1932/19),

EG50 (RA 1932/16), OSTAR pentagrid, V3, H3, M43 (RA  June 1934)  

5 EAGLE

The company “EAGLE Gesellschaft für Radiobedarf” was founded in October 1925. The adress was given as Wien VIII, Piaristengasse 17. The owners were A. Jacobi and Z. Dezsö. In a catalogue for the year 1925 “EAGLE Hochvakuumröhren” types Th5, Fr12, Dw15, He6 and LA 204 are announced. All tubes were “Dunkelstrahler” (Engl. “dark emitters”). They were designed for different uses: Th5  for universal use, Fr12 for radio frequency amplification, Dw15 for amateur use by its low heating power consumption, HE6 provided high amplification and LA 204 as a loudspeaker tube. In the year 1926 the types Na4, Re3, 

La 204c, La 306, La 306c, La 430, La 430c, La 430M, La 230 and A 206 were advertised. 
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                                Figure 33   EAGLE Vacuum Tubes (from “Radiowelt”)
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                  Figure 34  Eagle box                          Figure 35   Th5                          Figure 36  Re3

The “Radiowelt” of 1927 introduced the new “Cold Emitter” 2 volts tubes of the EAGLE company. E 206 H was for radio frequency amplification, E 206 for the use as audion, E 203 for resistance coupled amplification, E2P for audio frequency amplification and E2PP was a loudspeaker triode. The radio catalogue 1929 of the Viennese radio-shop Eugen Goldschmidt contained a number of new EAGLE tubes. Besides tubes with the usual 2 volts, 4 volts and 6 volts direct heating by batteries, the indirectly heated tubes WG41, WG42 and WG43 to be used with AC power supplies were offered. For the operation of an AC power supply EAGLE offered the rectifier tubes FR1, FR2 and FD2. In March 1930 EAGLE changed its name to “EAGLE Radioröhrenfabrik”. On this occasion the annual production of 80.000 to 100.000 radio tubes was reported. A list of tubes for the year 1931 shows that EAGLE offers besides the usual 2 volts and 4 volts battery types of tubes also tubes for 2 volts and 4 volts AC heating. All the tubes produced until this time by the EAGLE company were triodes. However, by the end of 1931 EAGLE was in the position to produce tetrodes for radio frequency amplification and in addition a directly heated pentode which was comparable to the B 443 of Philips. Gerald Tyne, famous American radio historian, mentions in his book “Saga of the Vacuum Tube” that EAGLE tubes were manufactured by Kremenezky. At this time we are not in the position to prove or disprove this. However, the fact that EAGLE stopped the tube production at about 1931/32 just at the time when Kremenezky was taken over by the WATT AG speaks for the statement of Tyne.

Electrical data of EAGLE radio tubes in the “Österreichischer Radio Amateur” (RA) and the “Radiowelt” (RW): Re3 (RW 1926/2), La306 (RW 1926/7), 430 (RW 1926/8), 430c (RW 1926/25), E206H, E206, E203W, E2P, E2PP (RW  1927/47), E206 (RW 1927/49), E404 (RW 1927/50), 4010 K (RW 1931/48).

             6   HELIKON

The company “Helikon” started to produce radio tubes in Vienna in 1924 , The address was: Wien IV, Theresianumgasse 7. Ing. Richard Martinek functioned as its owner. The responsibility for tube engineering was with Ing. Pollak-Rudin. From 1925 on Helikon advertised the production of “Dunkelstrahlröhren” (Engl. “dark emitter tubes”), and triodes with thoriated filaments. Helikon used unusual names for the tubes: Miniwatt, Populair and Fortissima were for universal use, Victrix 201 A was a 4 volts tube for audio frequency amplification, Victrix 201B and Victrix 201 C had a different voltage for heating. The chosen code 201 A certainly drew an association to the US Western Electric tube 201A (Note: whilst there was a W.E. 201A, the best known 201A was sold by RCA). However, since the similarity could not be proven, it seems that the code was just a marketing idea of the Helikon management. The “Radiowelt” of 1925,No. 44, contains the paper “Wie ein 201 A Helikon Lautsprecherrohr entsteht” (Engl. “How a 201 A Helikon Loudspeaker Tube is manufactured”). The author was  the well known Austrian journalist Ing. Fritz Niedermayer. Niedermayer gave a report on a visit of the Helikon factory in Vienna and he included a number of pictures of  different machines used for the production of radio tubes. 
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         Figure 37  Victrix 201A             Figure 38  E415                     Figure 39  Electrical Data LE415

In 1926 the management of Helikon was changed and  new executives were installed.  Helikon started in 1926 the production of its “Isodyn” series of radio tubes with oxide coated filaments. The Isodyn-tubes O508, 1504, 106, 206 and 406 were offered to the customers. Isodyn 406 was a power tube for audio frequency amplification. In 1926 Helikon changed again the codes for its tubes. The “Radiowelt” listed in 1927 the following new Helikon radio tubes:  

         2 volts thorium-tubes : A 216, LE 250

         4 volts thorium-tubes:  U 306, W 306, LN 408, Frenotron, LE 415, O 415, LE 430

         6 volts thorium-tubes:  U 606, LE 620

         2 volts oxide-tubes :
U 206 b, W 206 b, LE 215 b, O 215 b, Frenotron b

         4 volts oxide-tubes :
U 408 b, NE 408 b, W 408 b, O 408 b, E 415 b, E 425 b

The Frenotron in this list is a triode with an additional plate to allow the realization of  smooth and not abruptly working feedback circuits. Due to the financial situation Helikon stopped the production of radio tubes in May 1928.

Electrical data of Helikon radio tubes in the “Österreichischer Radio Amateur” (RA) and the “Radiowelt” (RW): U306 (RW  1926/37), O415 (RW  19267/5), W306 (RW  1927/8), 

LE 415 (RW  1927/42), NE 408 (RW  1927/57), O408 (RW  1927/44), SW 20 (RW  1927/45), Frenotron (RW 1927/11,19).

7 NOWAK

The company “Industriebedarf Nowak & Co” was founded in Vienna in 1924 with Ing. Otto Nowak and Adolf Reiss as its owners. In 1925 the company got its official registration at the court of commerce as “Erzeugung von Elektronenröhren Nowak & Co.” (Engl. factory for electronic tubes Nowak & Co.”). The adress was given as Wien V, Schönbrunnergasse 21. The first radio tubes produced by the Nowak company were the types I, Ia, II, IIa, III, IIIa, PVI, PVII, OS and the transmitter tube SE. The electrical data for IIIa can be found in the “Radiowelt” of 1926, No.33. In an advertisement of the year 1927 the following Nowak tubes are announced: 215 and 206 for 2 volts heating, 415 and 406 for 4 volts heating. The second two numbers in the code indicate the filament current in mA. Other radio tubes produced by the Nowak company are R406 for resistor coupled amplifiers, O415 for the use in oscillator circuits and P420, a power triode for audio frequency amplifiers. The Nowak company closed its production by October 1929.
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    Figure 40 Nowak Advertisment              Figure 41 IIIa                         Figure 42  406

                 8     Additional Factories for Radio Tubes

The companies which we covered so far have been the most important ones for the production of radio tubes in Austria. We have seen , that by the year 1931 most of the Austrian factories for radio tubes closed. An exception was the company Ganz & Co. which tried to bring its OSTAR tubes to the Austrian and British market from the year 1931 on. Two additional companies should be discussed in the following, one from Austria and the other, since it was strongly present in Austria, from Hungary.

Adele-Pasut- AUSTRIA tubes
The company “Radioröhren Erzeugung A. Pasut” produced radio tubes in Austria from the year 1934.The owner was Adele Pasut with the address Wien VII, Stiftgasse 6. No details of Ms Adele Pasut and her company are known at the moment. One can guess that the production of tubes was done in one of the factories which closed in the early 1930´s such as Nowak or Helikon. For the radio tubes to be produced the brand name “AUSTRIA” was chosen.

AUSTRIA tubes were available for 4 volts batteries and with indirectly heated filaments for 

4 volts AC power. Only rectifier tubes, diodes and triodes were manufactured. The triode W408, which compares to RE034 of  Telefunken and to A425 of Philips was a 4Volt DC-tube for restance coupling, W41W a indirectly heated 4 Volt AC tube also for resistance coupling which compares to REN1004 of Telefunken and to E438 of Philips. The patent situation did not allow for Pasut to produce tetrodes or pentodes. In June 1936 the miniature tubes U210, L210 and E215 for 2 volts batteries with a modern base were introduced. Data to such tubes can be found in the “Österreichischer Radio Amateur” of June 1936.
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              Figure 43  AUSTRIA Advertisment                         Figure 44  W408               Figure 45  W41W

VATEA- Budapest
“VATEA” was the brand name for the radio tubes produced by the “Radiotechnische und Elektrizitäts A.G.” in Budapest, Hungary. VATEA tubes were exported to many countries, especially to Austria where they were  popular with amateurs. The book from Pfeuffer-Richtera “Der Radio Empfangsapparat” Vol. II of 1926  gives the electrical data of the VATEA-tubes WP3, TP2, TP3, TP4 and DGP3. This can also be found in the “Radiowelt” of 1926, No.6. Later types of VATEA tubes are L312, U406,  R306, H306, DU412 and TN 406. DU412 was a double-grid tube (a tetrode) and TN 406 was a triple-grid tube (a pentode). The many advertisements and the description of the electrical data of VATEA tubes in Austrian radio journals and booklets of Austrian radio shops show wide acceptance of  this tubes in Austria.
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         Figure 46 VATEA Advertisment          Figure 47  TP3                      Figure 48  TN406

Electrical data of  Vatea radio tubes in the “Österreichischer Radio Amateur” (RA) and the “Radiowelt” (RW): TP3, TP4 (RW  1926/8), DGP 3 (RW  1927/1), L312 (RW 1926/50),

U406 (RA February 1927), TN406 (RA  June 1927), R306 (RW  1927/6), H306 (RW  1927/8), DU412 (RW 1927/20), TN 406 (RW  1927/21).
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