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ABSTRACT

The paper discusses the engineering development of television in Germany during the time from 1933 to 1939. Until 1936 the efforts were concentrated towards “mechanical television”, the realization of a television system by optical and electro-mechanical means. The pioneers of mechanical television paved the way in Germany to practical solutions and  encouraged industrial companies to start in the field of television own research and development and reached good results. The Olympic Games of 1936 in Berlin offered an opportunity to present the new developed television systems. The covering of the Olympic Games by television was used to support internationally the existing political regime. The year 1936 marks also the start of “electronic television” in Germany. At this year the television receivers became fully electronic and also the television camera started to become electronic. Furthermore in 1936 the introduction of public television was in sight. It was expected that in Germany soon a nation-wide television network would be provided and that television receivers could be bought at an affordable price. However the political climate changed and military projects got favoured. As a result comparable little progress was made in the years from 1936 to 1939. The begin of WW II in 1939 finally stopped in Germany all television projects.

1.  Introduction

In our paper we aim to provide an overview on the state of  engineering research and development of television in Germany during the years from 1933 to 1939. In Germany, as in other countries in 1933, there was the strong believe that a television technology based of optical and electrical methods ( “mechanical television”) would become of practical use. In 1939 it was already clear, that electronic methods only will provide the means for practical television systems (“electronic television”). Half way between, in 1936 the Olympic Games gave Germany a chance to show the state of the art of television in providing the public with a related television program. The years 1933 and 1939, however, are marking also important political changes in Germany which influenced the development of television. The year 1933 brought the Nazi-Regime to Germany, which immediately showed its interest to control the media. The year1939 marks the begin of  WW II and the shut down of any effort to provide Germany with a public television program. The Olympic Games in Berlin of 1936, however, were welcomed by the political leaders, especially by the Minister of Propaganda Josef Goebbels. Our paper will mainly deal with the technical part of television starting from the year 1933 on. However, for completeness and for a better understanding we include also the contributions of the most important german television pioneers which paved the way in the  years before.

2. Television experiments in Germany prior to 1933

The most important contribution to the development of television was certainly the patent  “Elektrisches Teleskop” of  Paul Nipkow, a student of the Technische Hochschule Berlin.
 We assume that the reader is familiar with the principle on which the invention of Nipkow was based. He used a rotating perforated disk with a spiral of holes for scanning an image in connection with a selenium cell to get an electrical signal on the transmitting side. Upon the receiver a similar disk had to rotate with the same speed. A light source which was controlled in its intensity by the received electrical signal had to pass the holes of the disk and would so form the image again, which could be observed trough an eyepiece. Although the invention would give the right answer for realizing a electrical television system it took another 30 years until a moving image got transmitted in 1925 by the british inventor John Logie Baird  by means of a Nipkow disc. This was the start of “mechanical television”. In Germany, as also in many industrial developed countries, a number of inventors and experimenters tried to give a contribution to the engineering development of television. In the following we discuss shortly the work of  Denes von Mihaly, Max Dieckmann, August Karolus and 

Manfred von Ardenne.

2.1 Denes von Mihaly

Denes von Mihaly (1894- 1953), a hungarian baron, devoted first his interest to the field of picture telegraphy, where he followed the work of the well known inventor Arthur Korn. At about 1920 he turned his interest to television where he developed  his “Telehor” system.
 In his book v. Mihaly claimed that already in 1920/21 he was successful to transmit with his Telehor simple pictures and their instantaneous movements.
 However, a proof of a public presentation of this result seems to be not available. The main components in the transmitter of his system was a mirror-oscilloscope which realized by the movements of the mirror the scanning of the optical image followed by a selenium-cell connected with a 3-stage amplifier using the high-vacuum triodes EVE 173 of Telefunken. On the receiving end, after amplification by a similar amplifier the electrical signal drove again a mirror-oscillograph to write on a screen the transmitted image. Figure 1 and 2 show the transmitter and the receiver, respectively, of v. Mihaly .

In Berlin at about 1928 Denes von Mihaly founded a own company, the “Telehor A.G.” and was skilled enough to get the support of the Deutsche Reichspost for his promising research. Also the Telehor A.G. got in cooperation with  TeKaDe ( TeKaDe = Süddeutsche Telefon- Apparate, Kabel- und Drahtwerke A.G., Nürnberg ). In the year 1928 at the annual german radio exhibition in Berlin TeKaDe showed a television receiver with great public success. This receiver, however, was not based on the original set up of  v. Mihaly in his Telehor system but on a conventional construction by using a Nipkow disc. It showed a 30 line picture with a speed of 10 pictures per second. In 1930 TeKaDe bought the patents of v. Mihaly and manufactured the kit “System Telehor” to be sold to enthusiasts in television experimenting. During this time the Deutsche Reichspost transmitted from the normal AM radio transmitter Berlin-Witzleben  at  418 m an experimental television program with a (horizontal) 30 line image during night-time. From London one could receive from the transmitter of the BBC an experimental program by the Baird Television Company at the wavelength of 356,3 m  or 261,3 m with a (vertical) 30 line image.
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                           Fig. 1: Telehor transmitter of v. Mihaly
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                                Fig. 2: Telehor receiver of v. Mihaly

Denes von Mihaly returned later to his original ideas to make use of moving mirrors in television. In cooperation with the british International Television Corporation a new kind of television receiver, the Mihaly-Traub receiver was developed. The essential part, which is shown in Figure 3, was a fast rotating mirror- wheel together with a ring of fixed mirrors mounted inside which realized the scanning of lines. The vertical scanning, to put the different lines together to the image, was done by a Weiller mirror-weel. As light-relais the Mihaly-Traub receiver used a Kerr-cell. Figure 4 shows an experimental version of the Mihaly-Traub television receiver. Receivers of this kind met in 1935 the british standard of the Baird Television Company of 240 lines and 25 pictures per second.
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                                    Fig. 3:  Mirror-weel of Mihaly-Traub
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                                   Fig. 4: Mihaly-Traub televison receiver

2.2 Max Dieckmann

Max Dieckmann (1882- 1960) received his academic education at Göttingen, Leipzig and Strassburg, where he got his doctoral degree with Prof. Ferdinand Braun as being his advisor. In 1921 Dieckmann constructed at the Technische Hochschule Munich a kind of experimental picture transmission system in which he made use of the cathode ray tube of Braun in the receiver. In that year Dieckmann got a german patent for a complete television system. For scanning he used a mirror-oscilloscope together with a photo-cell as a optical/electrical transducer in the transmitter, similar to the method of Arthur Korn and Denes von Mihaly. However, according to his earlier patent the cathode ray tube of Braun was used in the receiver.
 For the wireless transmission of the signals for the image and for the information on the required coordinates of image points, Dieckmann applied the method of frequency multiplexing, already known at that time from telephony. Figure 5 and 6 show by a schematic the principal construction of the transmitter and the receiver of  Dieckmann´s experimental television system.
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                                              Fig. 5: Dieckmann experimental transmitter
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                                                Fig. 6: Dieckmann experimental receiver

During WW I  Max Dieckmann  worked on problems of navigation for the “Luftschiffertruppen” (verbally translated as “air ship troups” ) and after the ending of the war he also stayed in the field of navigation. Together with Rudolf Hell he investigated possible electronic solution in radio direction finding and they got an important patent, which later was important for the Fernseh A.G. for the development of its Farnsworth- Bildsondenröhre.
 In 1936 Max Dieckmann became a full professor at the Technische Hochschule Munich. During WW II he again was envolved with work in the field of radio beam detection finding. After WW II he got an offer to work on a leading position at the Wright Patterson Airfield in Ohio, U.S.A., however, a sickness forced him to give up this post and to return back to Germany.

2.3 August Karolus

August Karolus (1893- 1972) studied physics at the University of Leipzig, Germany. His early research there concentrated on the development of a electrical/optical transducer which was based on the Kerr effect. In cooperation with the Telefunken Company, the “Karolus-cell” found application in picture telegraphy. In 1924 Karolus performed at the physics institute experiments in television. To get synchronisation of the two Nipkow discs both were mounted and driven by a common weel. By the success of John Logie Baird in 1925 in the transmission of moving images Karolus , together in cooperation with Telefunken, developed in 1927 a television systems for the transmission of movies. The sending equipment consisted of a 4-fold Nipkow disc with a diameter of 1 Meter together with a photo-cell for optical/electrical conversion. In the receiver, the light signal generated the image on a screen by means of the Nipkow disc and a drum with lenses for the optical switching of the individual spirals after electrical/optical conversion of the signal by a Karolus-cell. To have an alternative to the methode of scanning by a Nipkow disc, Karolus got interested in the method of image scanning by the mirror wheel of Lazare Weiller. The result was a projections-receiver which used a mirror wheel of 96 mirrors and had a screen of  size  ¾  times ¾  meter. Both systems were successfully shown to the public in Berlin at the Radio exhibition of the year 1928. The mirror wheel got also application for the construction of  a studio scanning device. In 1929 Telefunken presented a studio scanner for 48 lines based on a mirror wheel.
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                         Fig. 7: Mirror-wheel receiver of Telefunken of the year 1928
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    Fig. 8: Mirror-wheel with 96 mirrors of the projections receiver of Telefunken of 1928

2.4 Manfred von Ardenne

Manfred von Ardenne (1907- 1997) can be considered as one of the most prominent german researchers in the fields of radio and television. Special attention in his research found the subject of improving the cathode ray tube for its applications in oscilloscopes. This concerned the improvement of  the chemistry of the screen to improve light intensity and the improvement of the control of such a tube by its Wehnelt cylinder. With his improved cathode ray tube he was able to realize a suggestion of R.Thun to realize electronic direct scanning of diapositives. Figure 9 shows the principle of his experimental demonstration of electronic image transmission in a closed loop which he presented with success at the Berlin exhibition of 1931.
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                       Fig. 9: Experimental set up for electronic scanning in 1931
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                       Fig. 10: Electronic scanning device of Manfred von Ardenne 

3. Television Development from 1933 to 1936- 

    Contribution of Telefunken, Fernseh A.G. and Deutsche Reichspost

The success of the presentations of experimental television at the annual Berlin radio exhibitions motivated the companies Telefunken and the Fernseh A.G. and also the Deutsche Reichspost to increase their activity in that new field of communication. In 1933 the political leaders changed in Germany. The Nazi regime under Adolf Hitler took over. In the first years this had no influence on the development of television. However, from 1935 on this changed. The Olympic Games of 1936 in Berlin should be covered by television for the first time in history and they should present Germany and its politics from the best side. The research activities in television had to be increased to get good results. In the following we will discuss research and development of the two most important companies in television of that time in Germany, the Telefunken Company and the Fernseh A.G. In addition, the acivities of the Deutsche Reichspost, which had the responsibility for the provision of the necessary infrastructure is discussed.

3.1 Telefunken

The Telefunken Company was founded in 1903 by the companies Siemens & Halske and the AEG, the “Allgemeine Elektrizitaets Gesellschaft”. The goal was to weaken the leading position of the british  Marconi Company in wireless ship and shore communication. As soon as television experiments showed interesting results Telefunken and its research director Fritz Schroeter got active. The cooperation with August Karolus was continued and gave results in television projection as we will report later. A main research results of Telefunken, however, was the development of the “Linsenkranz Abtaster” by Emil Mechau, a huge motion picture Nipkow disc scanner of special kind. The scanning disc was made by a heavy ring of stainless steel with two rows of  holes equipped with optical lenses made by Zeiss Ikon of Jena. One of it was a double spiral of lenses for scanning motion pictures which were moved by a Malteser mechanics, the other was a ring of lenses for scanning motion pictures with continuous motion movement. The “Linsenkranz Abtaster” supported the definition of 180 lines with 25 full frames per second. As we will later point out, it worked with success  at the Olympic games of 1936.
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                                    Fig. 11:  „Linsenkranz Abtaster“ of Telefunken
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                              Fig.12:  The „Linsenkranz“maunufactured by Zeiss-Ikon

In this years Telefunken was also interested to keep up as much as possible with the development of an electronic camera tube. By the exchange of information with RCA knowledge about the ikonoscope of Zworykin was received. In 1936 Telefunken was able to present its “Ladungsspeicher-Röhre”, which used the construction of the ikonoscope.
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                       Fig.13   “ Ladungsspeicher-Röhre” of Telefunken 1936

Another activity of Telefunken was the design and manufacturing of television receivers. The type FE I of 1933 still used a gas-filled cathode ray tube and was for the definition of 90 lines. The models of 1934 ( FE II), 1935 (FE III) and 1936 (FE IV) had already high vacuum cathode ray tubes and supported a definition of 180 lines.
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                   Fig. 14: Telefunken television receiver model FE IV of 1936

3.2 Fernseh A.G.

The company Fernseh A.G. was founded in 1929 by the Robert Bosch A.G., Stuttgart, the Radio A.G. Loewe, Berlin, the Zeiss Ikon A.G., Dresden and  Baird Television Limited, London. From the beginning research was directed towards the development of a sensitive television camera system for outdoor applications. In 1931 a patent for the method of “intermediate film recording” has been applied and in 1935 final results of  the application of this method for television was reached. The method worked as follows: The outdoor scene was recorded by a usual motion picture camera, the film got directly developed by a fast method and then scanned by a special type of Nipkow disc scanner. It is reported that the delay for getting the electrical signal from the scene was only about 30 seconds. The Nipkow disc of the scanner had four rows of holes and running in vacuum it had a turnaround of  6000 per minute.
 

To achieve mobility for this special kind of  television recording, a motor car, the “Aufnahmewagen” was designed from the Fernseh A.G. On occasion of the Berlin radio exhibition of 1934 the “Aufnahmewagen” was used to transmit the opening speech of the minister of propaganda Dr. Josef Goebbels. Later it was used by the “Reichs-Rundfunk-Gesellschaft” at the Olympic Games 1936 in Berlin. Fig. 15 shows the “Aufnahmewagen”, Fig. 16 shows schematically the inside of it.
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                       Fig. 15   „Aufnahmewagen“ for intermediate film recording
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                                      Fig 16   Inside of the “Aufnahmewagen”

Having powerful Nipkow discs for scanning available, the Fernseh A.G. made use of it to design a light spot scanner for studio recording and long distance television telephony but also for the design of a film scanner.
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          Fig. 17: Schematic presentation of the light spot scanner of the Fernseh A.G.

                        S1 denotes the scanning disc, S2 is the shutter disc
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                            Fig. 18:  Televison telephony scanner of the Fernseh A.G.
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                                      Fig.19: Film scanner of the Fernseh A.G.

Just as this was the case with Telefunken the Fernseh A.G. was in this time interested to develop a electronic camera tube. The result in 1936 was its “Bildsondenröhre”, a version of the dissector tube of  Farnsworth.
 The “Bildsondenröhre” of the Fernseh A.G. was used to realize an electronic camera  to record the Olympic Games 1936 in Berlin.
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                      Fig. 20: “Bildsondenröhre” of the Fernseh A.G. 1936
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                        Fig 21: ”Bildsonden”-Camera of the Fernseh A.G. 1936.

3.3 Iniatives of the Deutsche Reichspost

Die “Deutsche Reichspost” was the official governmental institution in Germany to handle all postal and communication oriented services. It was responsible also for the planning and realization of the television network in Germany. Dr. Fritz Banneitz, being an expert in wireless telegraphy and telephony took here a leading position. At Berlin - Witzleben since the year 1932 an Uhf- transmitter, designed by Telefunken, was in operation and also was available for television experiments. In the year 1935 a fire ruined this transmitter. Telefunken had to take care for a new transmitter. In the same year the Deutsche Reichspost started with effort the planning of a nation wide television network. It should cover the whole “Dritte Reich” which means that also cities such as Breslau (today the polish city Wrocław) , Danzig (today the polish city Gdansk) and Koenigsberg (today the Russian city Kaliningrad) should be included.
 To make transmitting experiments at different locations possible a mobile 10 kW transmitter was designed. It consisted of 12 Daimler-Benz motor cars. 5 cars of it realized the transmitter for the image signal, other 5 were reserved for transmitting the audio signal. The rest of 2 cars contained the light spot film scanner of the Fernseh A.G. and the office and the workshop.
 This transmitter remembers for sure in its size and efforts to be taken to the mule back transmitters of  military wireless telegraphy transmitters in early time.
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                               Fig. 22: Planned television network in Germany 1935
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                                            Fig.23:Mobile transmitter

At the VDE conference in Hamburg of June 1935 the mobile television transmitter was presented in function. The mobile transmitter was only little used since the planning of the television network for Germany got stopped as soon as the Nazi regime started to emphasize military projects.

3.4 Televison Projection Systems

A method to make television possible for the general public was to present such programs similar to movies in a film theatre. A possible method for this was the development of projection systems, which allow to present the pictures on a large screen. August Karolus  presented for Telefunken at the radio exhibition of 1935 in Berlin a televison projection system based on mirror wheel scanning where the picture of 2(2 Meter was realized by an array of  100(100= 10.000 electrical lamps. The scanned light beam which represented one line of the picture was led to a line of 100 Caesium photo cells. Its electrical output, after electronic amplification, provided the power for the row of electrical lamps. 
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            Fig. 24:  Principle of the mirror-wheel projection system of Telefunken
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                              Fig.25: screen of 100.000 lamps of Telefunken

The discussed television projection system of Telefunken should mainly be used for the presentation of a speaker on a big screen. However, there is no evidence that this projection system got into practical use. It might be that there was some fear, that the political leaders of that time, such as Adolf Hitler, Dr. Josef Goebbels or  Hermann Goering, if shown by a big picture, would look not attractive enough.

Beside of Telefunken also the Fernseh A.G. tried to give a contribution to the development of a television projection system. Here the goal was to get a projection system which would enable the realization of “Radiomovies” in the sense of the american inventor Charles F. Jenkins. At the Berlin exhibition of 1933 a projection system based on the intermediate film processing method was presented. It worked with the definition of 120 lines and was able to show a picture of 3(3,5 Meter in size. In Fig.26 the principle of  this method of a television projection system is shown.
 However, from 1939 on such types of projection systems were outdated since powerful cathode ray tubes for projection became available.
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             Fig. 26: Principle of the television projection system of the Fernseh A.G.

3.5 Television in Germany at the year 1936- state of the art

Let us repeat the highlights of technical development which we discussed in paragraphs 3.1 to 3.4. The Telefunken Company developed the “Linsenkranz-Abtaster”, a spot light scanner of high quality to be applied in the studio. The Fernseh A.G. developed its “Zwischenfilm Verfahren”, the intermediate film processing system, for outdoor recording of scenes with a normal film camera and fast film processing and subsequent Nipkow disc scanning. The developed Nipkow disc scanning equipment, where the discs run in vacuum, was used also to design a light spot scanner for the studio and for television telephony and addition also for film scanning. Germany had in 1936 a highly developed state of knowledge to provide transmission of television signals for broadcasting and for building a television network. However besides of having the Uhf transmitter in Berlin-Witzleben in operation, the realization of a country wide television network did not develop beyond of the state of planning. The television receiver was already fully electronic in Germany at 1936.To keep up with the development in the U.S.A. ( RCA) and in England ( Marconi-EMI) Telefunken and the Fernseh A.G. developed there own electronic camera tube, the “Bildspeicher-Röhre”, the ikonoscope of Telefunken and the “Bildsonden-Röhre” the image dissector of the Fernseh A.G.. In general Germany had reached a technical level in television, which was comparable to that of the U.S.A. and of England in 1936. However, as we will explain later, it could not be used to establish a television program for the general public.

4. Olympic Games of 1936 in Berlin

As soon as in January 30 of the year 1933 the NSDAP ( NSDAP = National Sozialistische Deutsche Arbeiter Partei ), the party under the leadership of Adolf Hitler came to power, radio broadcasting got under their control. The first version of the “Volksempfänger”, the peoples radio got the type DYN 301, to be remembered on this date. Television was at this time not yet considered as a medium to manipulate people and stayed still for a while in the 

responsibility of the Deutsche Reichspost. However, at the year 1936 this was already changed. Television was now in the responsibility of the minister of aviation Hermann Goering, the technical infra structure had further on to be provided by the Deutsche Reichspost. Anyway the control of the television program was given to the “Reichsminister fuer Propaganda” Dr. Josef Goebbels.
 For the Olympic Games in 1936 there was the plan to cover it in the best possible manner by television to impress the world and to show so the abilities of  the new regime in Germany. However this expectations could only partly be fulfilled. By the lack of an existing nation wide television network the television programs of the Olympic Games could only be followed in Berlin and its close neighbourhood. In addition only a small number of television receivers existed privately. To improve this situation the Reichspost had to establish “Fernseh Stuben”, television parlours at different locations in Berlin and Potsdam, all in all 27 in number, where the public could follow the program.
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                             Fig.27:   Fernseh-Stube  Berlin-Leipziger Strasse

On the „Reichsportfeld“, the official sporting ground for the games 4 different camera systems could be used. Two of them were ikonoscope cameras of Telefunken, the other  was an image dissector camera of the Fernseh A.G. and the motor-car with the intermediate film processing and scanning system. In the Olympia studio a spot light scanner in the form of the “Linsenkranz Abtaster” of Telefunken was installed.
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                            Fig.28: Ikonscope camera of Telefunken in action
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                Fig.29: Motor car of the Reichs Rundfunk for the intermediate film scanner

As definition 180 lines with 25 full frames per second were used. The wavelength of the Uhf transmitter Berlin-Witzleben, now called “Paul Nipkow transmitter” was 6,77 m for the image and 7.06 m for the audio signal. In the Telefunken- Zeitung W. Federmann gave a report in detail on the equipment and its use at the Olympic Games.
 The following is a translation done by the author. Federmann wrote:

“The Telefunken television camera had to fulfil difficult optical and mechanical requirements by the giant size of the sport ground. The camera was posted 10 Meter away from the finishing line of the racing track. The distances to the objects which should be televised was maximal about 150 Meter, to the centre of the sporting ground about 70 Meter. The size of the ikonoscope mosaic plate was about 9(12 cm. Three different object lenses with 250,900 and 1.600 mm focal length could be used. The light intensity was not allowed to be below 1/5 of the focal length. The rather big focal length had the disadvantage that for the camera operator it was difficult to follow the small view in case of fast movement of the athletes. The best results could be reached for competitions which had narrow boundaries such as hammer throwing or putting the shot”

Federmann reported also that

“The operation of the camera system at the sporting ground needed five persons. Two of them were needed at the camera, two had to control the amplifier; the fifth person had to give help by the changing of the objective lenses or by special unexpected situations”.

5. Television development from 1936 to 1939.

To state it from the beginning: While the years from 1933 to 1936 brought successful results for the development of television in Germany, this can not be said for the years from 1936 to 1939. It seems that during this years the german industry and also the Reichspost had already to follow the military plans of  Adolf Hitler and his party leaders. This can also be seen by the reduced number of scientific publications during this time on the topic of television. An exception is given by the Fernseh A.G. which continued with some effort its research activities in television. Traditionally, as in past years, the Berlin exhibition offered an opportunity to present the newest results. In 1937 the Reichspost had announced the new television definition of 441 lines interlacing with 25 half frames per second. The increased number of lines needed for transmission a bandwith of at least 2 MHz. The exhibition of 1937 took notice of the new definition. Fernseh A.G. presented a electronic camera tube of iconoscope type with good quality. Furthermore a spot light scanner with the “Bildsondenröhre” ( image dissector) was presented
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              Fig. 30: Film- scanner with the “Bildsondenröhre” of the Fernseh A.G. 1937

In April 1938 the Fernseh A.G. gave a report on its new developed “Fernkinosystem” (cinema television system). The scanning of the films was done with a image dissector tube which was integrated to a secondary emission multiplier. For the image projection a special cathode ray projection tube was used. By the existing close contact of the Fernseh A.G. with Baird Television in London it can be guessed that this system was similar if not the same as the cinema television system of Baird Television which was used in June 1938 to transmit the London Derby to the Tatler- cinema in London.
 The Fernseh A.G. offered also in 1938 a small television receiver of Type DE 7 which can be considered as a preliminary contribution for the planned development of a “Volks-Fernsehapparat” ( people television set ) similar to the “Volksempfänger”, the people radio of the year 1933.
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                       Fig.31: Television receiver of the Fernseh A.G. Type DE 7, 1938
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                                         Fig.32: Construction of the DE 7

The Fernseh A.G. was certainly the leading company in television in Germany in the years 1936 to 1939. Besides of the design and manufacture of television equipment the research in electronic tubes for television was remarkable. Fig. 33 shows the collection of the “Gläsernen Herzen der Fernsehgeräte” ( the hearts of glass of television equipment )  consisting of (from left to right) a ikonoscope, a cathode ray television tube, a image dissector tube, a super-ikonoscope and a photocell with secondary emission multiplier.
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                                      Fig.33: “Gläserne Herzen” of the Fernseh A.G.

On July  28, 1939 the 16th Berlin radio exhibition was opened. By the promise of the political regime to establish in 1939 for the public a television program the emphasis was on television receivers. The biggest attention there was got by the “Einheitsempfänger” E1, a kind of standard television receiver affordable to the pocket of common people. The E1 design was done by a cooperation of the companies Fernseh A.G., Telefunken, Lorenz, Radio Loewe and TeKaDe. The cathode ray television tube of type RFB/T2 was a technical novelty  with the rectangular screen of size 19,5( 22,5 cm with a diagonal of 30 cm and a overall length of 39 cm. The television receiver E1 needed all in all 15 tubes. The tuning was fixed to a certain frequency in the Uhf domain. In case of a change the responsible Uhf modul had to be changed.
,

The price of the E1 was fixed at 650 Reichsmark. It was planned to produce 10.000 pieces of the E1 and they should have been available at the time of the introduction of  public television.
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                                           Fig.34: „Einheitsempfänger“ E1
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                                          Fig.35: Construction of the E1

At the time of the exhibition of 1939 there was the strong believe that the experimental time of television was now in Germany coming to an end. Already in 1938 the Reichspostminister Ohnesorg has made the statement (translation by the author)

“We know that by television great opportunities are still silently hidden which will be important for human life and for culture in the future; therefore we want and have to be one of the first which have to occupy this field”

However, the future turned to be out different. With the beginning of WW II on September 1, 1939, the introduction of public television in Germany was cancelled and the production of the

E1 got stopped. From that time on the engaged companies had to serve in military projects. It is reported that all in all only 50 television receivers E1 have been produced. I was told that only 2 out of them have survived in german museums today.

During WW  II the “experimental” television service continued in Berlin. Its program was mainly oriented towards the patients of hospitals and of  “Lazaretts” (military hospitals) where television parleors existed. on November 26, 1943 a bombing destroyed the Paul Nipkow transmitter in Berlin. This ended television in Germany. After WW II public television in Germany started again in the year 1951.
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