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Abstract
The paper discusses three quenched spark stations for wireless telegraphy which were in use during World War One (1914- 1918) by the Austrian army. Each of these stations had to serve a different purpose. The first station, the “mobile field station M 14”, was designed to provide wireless communication for troops in alpine regions. It can be seen as a kind of curiosity that the term “mobile” had in that time the meaning that the station could be transported packed on seven mules. The second station which we will discuss provided communication between airplanes and the artillery on the ground, for spotting shots. Similar wireless equipment is known also from other countries which participated in world war one, including the United States. The third station which we describe, the station M 17, was devoted to the war in the trenches. All three stations were designed in cooperation with the Austrian army and manufactured during the time of 1914 to 1917 by Austrian companies in Vienna. It is unfortunate that only a few examples of these stations have survived. Original documents are available however. It is hoped that the information given in our paper is of interest outside of Austria.

1. Introduction

Austrian military officials showed an interest in wireless telegraphy from the beginning. One of the principal goals was to provide the ships of the fleet with equipment for wireless telegraphy and to establish along the coast of the Mediterranean, stations for ship to shore communication. Besides the Austrian navy, also the army was interested in supporting its divisions with means for wireless communication. However because of different requirements, their own specifications had to be followed. This is reflected in the stations the Austrian army used during the time of the First World War, 1914 to 1918. In the early time of wireless telegraphy the Austrian military departments bought equipment mainly from the well known German companies such as Telefunken and Lorenz, both located in Berlin. Even in 1903 the Austrian army bought an improved version of the “Karrenstation” of Telefunken, a horse wagon packed with a spark transmitter, a coherer receiver and the necessary power supply. The antenna could be raised by a balloon or a kite but also could be mounted between poles, such as designed by the Austrian k.u.k. officer Ludwig Leidl.
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                                               Fig 1:  Telefunken Karrenstation
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                                           Fig.2: Balloon for raising the antenna
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Fig.3: Austrian military with the “Karrenstation” of Telefunken and the antenna poles of Leidl

During the time of World War One, the Austrian army was in need of new modern equipment for wireless telegraphy. For the transmitters the quenched spark gap, introduced by Telefunken in the year 1907, came into use. For receivers the coherer was replaced first by the electrolytic detector of  Schloemilch and after that by different kinds of crystal detectors. In consequence the Morse register had to be replaced by headphones for listening to the signals. In the following we discuss three stations which made use of these new developments and which were designed and manufactured by Austrian companies in cooperation with the Austrian k.u.k. army. They compare to similar stations which were used by the German, French, British and US military divisions.

2. The mobile field station “System tönende Löschfunken” 

      The M 14 station 2

In April 1913 the Austrian army ordered from the Siemens & Halske factory in Vienna a new system for wireless telegraphy. It was meant to replace the existing small systems in the alpine regions of Austria towards Italy. In addition this station should serve for listening to foreign stations for possible eavesdropping. The main engineering design was done by captain August Lovrek of the Austrian telegraph brigade. In military terms the station got the name M 14. One of the important requirements of the station M 14 concerned its mobility: It should be transportable by 7 mules and should have a range of at least 100 km in a mountain area. In the following we give a short description of the power supply, the transmitter and the receiver of station M 14.

2.1 The power supply of M 14

The mechanical power was provided by a four-stroke gasoline motor of two horse power which could be started with a crank. The electrical power was provided by an AC alternator which generated 220 Volts with a frequency of 500 Hz. The field magnets of the AC alternator got their electrical power from a DC generator driven on the same shaft. For reasons of reliability the M 14 station had two motors, which could be run in parallel to provide higher power to the transmitter.
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                         Fig 4: gasoline motor and AC alternator operating in parallel 

2.2 The quenched spark transmitter of M 14

The quenched spark transmitter of the M 14 station was designed in the usual way: With the telegraph key the 220 Volts of the AC alternator was applied to the step up transformer . The secondary winding of the transformer provided a voltage of 8,000 to operate the quenched spark gap, which consisted of a number of  silver-plated rings of copper which were isolated by 0.2 mm mica rings. A condenser of capacity 20.000 cm ( 22.200 pfd) 3 and the primary of a variometer consisting of two compensating inductance coils dipping into each other such that a continuous change of the tuning frequency was achieved, completed the oscillating circuit. The secondary part of the variometer had  an optional available extension coil to get longer wavelengths.  A hot wire ampere-meter connected to the antenna and a counterpoise, completed the aerial circuit of the M 14 transmitter.

                  [image: image5.jpg]Antenne

Antenne

Tragbare
Tinestation

Vrtingerungs-
Spule

Empfénger

Stelungs

Sekundar -
Variometer

Transformator

Frimip-
Variometer

Primir-Kan.

Gegengewiont

. geschloss. Schwingungskreis  — anmltmm — Sekundirdetektorkreis
(Sekundiirkreis)





                         Fig 5: Principal circuit diagram of the M 14 station
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                                 Fig 6: M 14 transmitter (right) and receiver (left)
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                                    Fig 7: Wiring diagram of the M 14 transmitter
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                              Fig 8: Quenched spark gap of the M 14 transmitter  

2.3 The  receiver of the M 14 station

The receiver of the M 14 station could be operated in one of two ways: As a primary antenna circuit and as a secondary loosely coupled circuit. In both cases the selection of frequency was achieved by an encapsulated variable condenser and by tapped coils where a switch allowed the choice of the right value of inductance. The wavelength could be selected between 200 and 2,200 meters. An additional inductance coil in the primary circuit mode allowed the wavelength to be extended to 6,000 m. For the purpose of demodulation a point-contact crystal detector of type ED 23 was normally used. For improved sensitivity a “silicon detector” with a revolving crystal and a cats whisker of thin golden wire could be used. In case of continuous wave signals received from a long-wave alternator transmitter or from an arc-transmitter a wind-up ticker was available.
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                                          Fig. 9: M 14 station with military personnel
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                               Fig 10: M 14 station packed on mules ready to march
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                                            Fig 11: M 14 station set up for operation

For its time the M 14 mobile field station “System tönende Löschfunken” reflected the state of the art. Today, if we look at the picture which shows the complete station packed on a number of mules and ready for climbing mountain tracks, we realize the progress which has been made in our time. 

3. Wireless telegraphy for aircraft communication
      The transmitter g2 and receivers AE 3 and AE 4 4,5,6

During the time of World War One 1914- 1918 aeroplanes were mainly in use to give support to the artillery in spotting shots. In the communication between the pilot and the ground special kinds of stations for wireless telegraphy were used. The Austrian k.u.k. army provided its aero-squadron and artillery ground stations with appropriate stations manufactured by Siemens & Halske Vienna. Siemens & Halske offered the following kind of equipment:

(a) transmitters G and g of different power

(b) receivers AE 1 to AE 4, all being crystal detector receivers of different sizes and qualities 

By current knowledge the Austrian army made use only of transmitter g in the improved version g2. Of receivers the types AE 3 and AE 4 were preferred. We describe therefore in the following only these types of transmitter and receivers.

3.1 The aeroplane transmitter g2

The transmitter g2 consisted of the following components:

(a) the alternator (with a DC generator on the same shaft to provide the electrical power for the field magnets) and the associated step-up transformer

(b) the oscillating circuit with the secondary winding of the step up transformer, the quenched

      spark gap, the condenser and the variometer, inductively coupled to the antenna

      circuit

(c) the antenna circuit consisting of the tapped antenna variometer (to select the 

      wavelength by a switch) in connection with a trailing antenna of 60 m length and the

      counterpoise consisting of wires spanned on top of the aeroplane.

(d) the key, which could be mounted at a place convenient for the pilot to operate
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                                    Fig 12: The AC alternator of the transmitter g2
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                            Fig 13: Driving the AC alternator by the engine of the aeroplane
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                                          Fig 14: The transmitter g2 with the cover open
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                                                 Fig 15: Key of the transmitter g2

The transmitter g2 had a weight of 12 kg and, when the receivers AE 3  or AE 4 were used, the signals reached a distance of about 40 km. With M 14 as the receiving station the range could be extended to about 80 km.
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                                  Fig 16:  Transmitter g2 mounted in the cockpit 
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           Fig 17: Aeroplane HANSA BRANDENBURG of the Austrian air squadron

3.2 The artillery receivers AE 3 and AE 4

For the ground station the Austrian k.u.k. army had different receivers in use, all manufactured by Siemens & Halske, Vienna. Besides the M 14 field station the receiver AE 3 and its slightly improved version AE 4 were the important ones. We describe here in some detail the receiver AE 3. AE 3 was a crystal detector receiver which could be operated by a primary antenna circuit but also with an inductively coupled secondary circuit. In both cases variable condensers were of capacity C= 600 cm ( 666 pfd) and C= 1.200 cm ( 1.333 pfd) respectively, together with tapped inductance coils which allowed the tuning of the receiver. In normal use the wavelength of the received signals was between 200 and 1.200 m. In addition to using the primary circuit an additional inductance coil allowed the wavelength to be extended to 6,000 m. As crystal detectors types ED 39 and  ED 67 were used, and could be individually selected by a switch.
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        Fig 18: Artillery receiver AE 4 in box      Fig 19: Artillery receiver AE 4 open for operation
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                                        Fig 20: Artillery receiver AE 4 inner view
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                             Fig 21: Circuit diagrams of artillery receiver AE 3
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                                      Fig 22: Crystal detectors ED 39 and ED 67

For the antenna two stranded bronze wires of length 50 m were available to construct either a T-antenna or an umbrella-antenna. Another two wires, which had to be spanned 0.5 m above the ground, served as the counterpoise.
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                                      Fig 23  T-antenna for the AE 3 receiver
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                                         Fig 24 Umbrella-antenna for the AE 3 receiver

4. Wireless Telegraphy in the Trenches
     The M 17 station of the k.u.k. Army 7,8

Towards the end of World War One the Austrian army had a shortage in the supply of gear for wireless telegraphy. The German companies such as Telefunken and Lorenz were fully overbooked by the deliveries for the German military departments. Of special need were stations for the trenches, the first line of the front. In that situation the German company Lorenz in Berlin decided to establish a branch of their factory in Vienna with the goal of manufacturing wireless telegraph equipment for the Austrian k.u.k. army. Eugen Nesper, a successful scientist and engineer at the Lorenz research laboratories (later becoming a well known author of books on wireless and radio) got the task of taking the leadership in founding the “Lorenz Werke Wien”. In cooperation with the “Telephonfabriks A.-G., vormals Berliner” production started in the early Spring of the year 1917. The catalogue of the year 1918 offers a number of different “Klein Radio Stationen” for military purposes. From this offering the Austrian army ordered the quenched spark transmitter of type “S.To.2” together with the mechanical DC/AC converter of type “P.U.2” and the crystal detector receiver “E.D.11”. The resulting “Klein Radio Station” for the trenches got the military designation M 17.

4.1 The transmitter of the M 17 station

The M 17 transmitter consisted of the following components:

(a) the power supply provided by a gasoline motor of one horsepower together with an AC alternator  to generate electricity of 200 Volts with a frequency of 500 Hz for the step up transformer. Alternatively, a mechanical DC/AC converter, which got its DC power from a battery of accumulators could be used.

(b) the oscillating circuit consisted of the quenched spark gap, the condenser of capacity of C= 5.000 cm ( 5.550 pfd)  and a tapped variometer, its inductance to be chosen by a switch.

(c) the antenna circuit (loosely coupled to the oscillating circuit) with the variometer for tuning, the condenser for antenna coupling, and the hot wire instrument to control the antenna current.

       (d) the folding key mounted at the front of the transmitter box
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                                        Fig 25: Principal diagram of the M 17 transmitter
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     Fig 26: Mechanical  DC/AC converter                       Fig 27: M 17 transmitter
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                         Fig 28: The quenched spark gap of the M 17 transmitter

4.2 The receiver of  the M 17 station

The receiver of the M 17 station was constructed similarly to the receiver of the M 14 station and the receiver AE 3 which we described above. Again by turning a switch it was possible to cause   the receiver to operate either in the primary antenna mode or in the secondary loosely coupled mode. The wavelength could be chosen between 100 and 800 m. For the demodulation of the “Tönefunken” a galena plug-in detector was used. By a worm-drive the crystal-pill could be turned to get a maximal tone for the headphones. The Lorenz Werke Wien recommended the use of the detector type Z.K.F.5.

                  [image: image30.jpg]Augemeldne Empfangerschaltung
er ~ . . ﬁsﬁakmr
\@%/ Klemradiostahon N/ -

{ ‘, Detektor-

Detektor
Ausschalter

Summer -~ Batt.

T R T

Ausschalter

¥

Primar- Primir- |
Wwellen~ waller~
Schalter Sehafrer |

Detekor~ i
KopplungSspule : i

Primér-
Empfang

Sekondir-
Wellenspule Wellenspule

Primir-
Wellenspuls

Sekundir-
Empfang

Prim. Prim.
Kond.

Kond. 1

Gegen-
gewicht

% m—— Primé{kreis{oﬁéner Schwingungs'kreis} s Detekiorkrais

m  Sekundarkreis [geschlossener Schwingungskr.]

s Priffkreis





                                    Fig 29: Principal diagram of the M 17 receiver
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                                      Fig 30: Crystal detector of the M 17 receiver
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                                                    Fig 31:  M17 receiver
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                        Fig 32: Austrian military at an inspection of the M 17 station

5. Conclusion and Final Remarks

This paper gave a short description of the three quenched spark stations which were used by the Austrian k.u.k. army during the time of World War One. All three stations were designed and manufactured by the Austrian companies in cooperation with specialists of the Austrian army. Original documents dealing with these stations are difficult to find today. In the German language a recent publication which compares to our paper has been made available by Colonel Johann Prikowitsch, founder and curator of the “Fernmeldesammlung” of the “Heeresgeschichtliche Museum” in Vienna 9. Our paper has the goal of informing historians and collectors in the English language about these stations and also to make possible a comparison with similar US, British or French stations. Unfortunately today only few artefacts from these stations are available. At the end of the war most of the existing stations were destroyed or were taken away by the allies. For the M 14 station no existing example is known to exist. Even parts of it cannot be found. A better situation exists concerning the aircraft radio stations: The “Fernmeldesammlung” in Vienna is in possession of one example of  the transmitter g2. One example of the artillery receiver AE 3 and also one of the  AE 4 receivers exist in private Austrian collections. Two complete M 17 stations are available and can be operated at the “Fernmeldesammlung” of the “Heeresgeschichtliche Museum” in Vienna. One of these stations was originally at the “Erstes Österreichisches Radiomuseum” in Vienna, a private museum which had to be closed several years ago. The rarity of early stations of wireless telegraphy in European countries, here in the case of Austria, might help to explain why in general European historians and collectors appreciate that in the United States such equipment can still be found in many museums and in private collections. As an example we refer to the collection of the late AWA member Larry Babcock of Amherst, New York 10 .
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             Fig 33: View of one of the  rooms of the “Fernmeldesammlung” of the

                               “Heeresgeschichtliche Museum” in Vienna
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