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1.  Introduction 

2019 will see the inauguration of an IEEE Historic Milestone recognizing the invention and first 
demonstration of radar by Christian Hülsmeyer, in Germany in 1904. The IEEE History Committee has 
voted to recommend a milestone proposal that is expected to be approved by the IEEE Board of 

Directors during its June meeting. The ceremonial inauguration of the plaque is planned for the 
autumn of 2019 at the site of the historic event in Cologne. 

The IEEE Historic Milestone program marks significant developments in the history of electrical, 
electronic and computer engineering. There are currently some 150 milestones that have been 
commemorated in this way worldwide, and these are listed at [1]. Nominations are evaluated 
rigorously to ensure their validity and significance, and each is marked by a plaque on public display, 
with a short citation. An example is shown in Figure 1. 

 

 

Figure 1: An example of an IEEE milestone plaque – in this case marking the invention of the diode 
valve in 1904 by John Ambrose Fleming at University College London. 

 

For those of us that work in radar, this event is really rather special. It marks the very first 
demonstration of radar, and hence the start of a technology that has become truly global in its 
significance and value to humanity, in so many ways. 
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2. Context 

In 1873 James Clerk Maxwell had published his celebrated Treatise on Electricity and Magnetism [2], 
which put forward the equations which describe the interrelation between electric and magnetic fields 
and hence the means by which electromagnetic waves propagate. In fact this publication does not 
use the compact vector notation that we are used to today, and the equations are written in terms of 
several different variables: fields and potentials, as well as current density, and they are in Cartesian 
form, with each component stated separately – so there are some twenty separate equations, and 
they are not at all easy to follow. Hertz and Heaviside both worked to find a more compact and 
elegant way of expressing these equations and corresponded to exchange ideas, but it was Heaviside 
who formulated the four equations in the form that we know and love today [3]. This had also led to 
the realization that light was a form of electromagnetic radiation. 

In the late nineteenth century several scientists worked to investigate the properties of 
electromagnetic waves experimentally. Generation of RF electromagnetic radiation at this time was 
usually by means of spark gaps, giving broadband, noise-like signals, filtered by whatever selectivity 
the antennas might possess. Detectors were rather crude and insensitive. But parabolic reflectors 
were known and understood, from their use in optics. 

Among those who worked on these problems at that time we can note the names of Popov, Tesla, 
Lodge and Marconi. The ability of metallic objects to reflect electromagnetic waves was quickly 
noticed. But no-one had yet had the idea of exploiting this effect. 

 

3. Hülsmeyer’s life and contribution 

Christian Hülsmeyer was born in Eydelstedt, close to Bremen in the north of Germany, on 25 
December 1881, the youngest of five children. His mother was Elisabeth Wilhelmine (née Brenning); 
his father, Johan Heinrich Ernst Hülsmeyer, was a farmer. 

At school he showed himself to be very able, especially in practical science and mathematics, and he 
passed the examinations to allow him to study at the Teachers Training College in Bremen. This 
college had a well-equipped physics laboratory, with equipment that allowed him to conduct 
experiments with electromagnetic radiation. He then worked for the Siemens and Schuckert company 
in Bremen, supervising electrical installations in battlecruisers, but left this employment in April 1902 
and travelled to Düsseldorf where he continued his experimental scientific work. He was able to 
obtain financial support from a leather merchant in Köln (Cologne). 

At one point in his earlier life he had seen his mother comforting a woman whose son had been 
drowned when two vessels collided in foggy conditions on the Weser river, and this clearly made a big 
impression on him. He conceived the idea of a device that could detect the presence of a distant 
obstacle, even in conditions of poor visibility, by means of reflected electromagnetic radiation. He filed 
a patent on 21 November 1903 for what he called a Telemobiloskop, but it was rejected, either 
because his claims infringed existing patents or because they were not considered to constitute a 
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genuine invention. But by early 1904 his invention had developed to the point where he was confident 
enough to demonstrate it to the public. On 17 May 1904 he had arranged a public demonstration at 
the Dom Hotel in Köln, and later the same day the apparatus was taken to the banks of the Rhine 
river, next to the Hohenzollern Bridge, to demonstrate the detection of a barge at a range of several 
hundred metres. Figure 2 shows a picture of Hülsmeyer. It is worth appreciating that he was just 22 
years old at the time of his invention. 

 

 

Figure 2: Christian Hülsmeyer, just a few years after the time that he devised and patented his 
invention. 

 

The demonstrations were reported in the Kölner Tageblatt and Kölnischer Zeitung newspapers the 
next day. These are printed in the Sutterlin Gothic script of the time (Figure 3). Translations of some 
sentences from these reports read as follows: 

After the transmitter had been activated, and the waves returned to the receiver after 

reflection at the gate door, the receiver switched on a light bulb which also initiated the 
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activation of a small motor-mechanism. This motor mechanism rotated and triggered the 

explosion of a few cartridges ! 

…. The apparatus worked extremely precisely. The inventor explained also that a non-

metallic target reflects the electric waves, which could propagate through the wall of the 

hotel and act in the same and in the same way as before without obstacles. The spectators 

felt that they were witnesses of the first demonstration of one of the most important 

inventions of our time. 

…. The electric waves emitted by the transmitter cannot reach the receiver directly, but must 

be reflected by a metallic object on the sea (that is, by ships), and thus reach the receiver. 

The attempt with the small apparatus, which was arranged only for small distances, 

succeeded perfectly. 

 

 

Figure 3: Report in the Kölner Tageblatt newspaper, the day after the demonstration. 

 

The IEEE milestone plaque is to be installed close to the site of the experiment, on the banks of the 
Rhine river in Köln. The Hohenzollern Bridge no longer exists, but has been replaced by a more 
modern one (Figure 4).  
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Figure 4: The location of the IEEE milestone plaque on the western bank of the Rhine river in Köln. 

 

Two pages from the British patent are shown in Figure 5. This was submitted on 10 June 1904 and 
granted on 22 September 1904. Several aspects are recognizable in modern radar systems. The 
transmitter used a Righi-type spark gap fed from an induction coil, and it is estimated that the 
wavelength was around 40 – 50 cm. The receiver used a coherer detector and a separate, directional 
antenna [5]. The apparatus scanned in azimuth and was mounted on a gimballed platform so it would 
still point correctly when the vessel on which it was installed rolled or pitched. A replica coherer 
receiver is shown on Arthur Bauer’s website [6]. 

A further demonstration was arranged just a few weeks later on 9 June 1904, in Rotterdam in the 
Netherlands, in particular to representatives of various commercial shipping companies and navies. 
This event was hosted by Jan Volkert Wierdsma, Director of the Holland-Amerika Line shipping 
company, and demonstrated detection of vessels at up to 5 km. 

Perhaps surprisingly, little commercial interest was shown in the invention. Admiral von Tirpitz of the 
German Navy said: ‘Not interested. My people have better ideas !’ [4]. This lack of interest may partly 
be due to the recent advances in radiotelegraphy by Marconi (the first transatlantic radio 
communication had been demonstrated in December 1901), and partly due to a recession in the 
shipping industry. So interest in radar waned, till it was rekindled in several countries in the 1920s and 
1930s. 
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Figure 5: Two pages from Hülsmeyer’s British patent in 1904. 

 

Subsequently, Hülsmeyer established a successful engineering company, manufacturing high-
pressure steam boiler equipment and instrumentation. He was called for military service in WW1, but 
did not actually serve due to medical problems. When the Nazis came to power he was imprisoned for 
some time in 1934, and his passport was confiscated. 

 

Some sources – particularly the British scientist Sir Robert Watson-Watt who developed the Chain 
Home radar system in the UK in the late 1930s – maintain that Hülsmeyer’s invention could not 
properly be called a radar because it did not measure range (the term ‘radar’, standing for radio 
detection and ranging, had first been introduced in the USA on 19 November 1940). This is not strictly 
true, since a development of Hülsmeyer’s invention, detailed in a subsequent patent granted on 2 
April 1906, did indeed measure target range. But as well as that, we have no difficulty today in 
speaking of police Doppler radars – which measure target velocity but not range. There is a certain 
irony that Watson-Watt’s celebrated Daventry Experiment in 1935 did not measure target range either 
[7]. 

Pritchard records a letter sent in 1949 by Hülsmeyer’s daughter Annelise to Winston Churchill [4], 
pointing out Hülsmeyer’s work and achievements, but the reply was cursory. Just after this she 
married an engineer named Erich Hecker, and he wrote again, both to Churchill and to the British 
Patent Office, but to no avail. Annelise was instrumental in collecting documents related to her father 
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and his work, and components of the Telemobiloskop, now on display in the Deutsches Museum in 
Munich. 

Hülsmeyer and Watson-Watt actually met, at a radar conference in Frankfurt in 1953 (Figure 6). This 
must have been a remarkable meeting. Watson-Watt is recorded as saying: ‘I am the father of radar. 
You may be its grandfather’ – which in hindsight seems a shade arrogant. The expression on 
Hülsmeyer’s face shows a certain confidence in his own claims. 

Hülsmeyer died on 31 January 1957, at the age of 75, and was buried in the North Cemetery at 
Düsseldorf. 

. 

 

Figure 6: Hülsmeyer (centre) and Watson-Watt (left) meeting in 1953. 

 

4. Conclusions 

Although there are plenty of others who made significant contributions, it was Hülsmeyer who 
designed, built, demonstrated and patented the first system of this kind, so it is right that he receives 
the credit for the invention of radar.  

As a final comment, it is interesting that the coat of arms of the Hülsmeyer family includes a bat 
(Fledermaus) – making reference to the principle of echolocation. 
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Figure 7: A plaque at Hülsmeyer’s house in Düsseldorf commemorating his life and achievement [6]. 

 

Acknowledgements 

We are most grateful to those who have helped with the preparation of this nomination. Special 
thanks are due to Arthur Bauer, whose careful and detailed account of Hülsmeyer and his work has 
provided much invaluable material. We acknowledge with gratitude the support of the City of Cologne, 
without which the nomination would not have been possible. 

 

References 

The references that were cited in the IEEE Milestone nomination were the books of Brown [8], 
Pritchard [4] and Swords [5], and the website of Arthur Bauer [6]. 

 

1. https://ethw.org/Milestones:List_of_IEEE_Milestones  

2. James Clerk Maxwell, ‘General equations of the electromagnetic field’, chapter in A Treatise on 

Electricity and Magnetism, Clarendon Press,1891. 



9 
 

3. Hugh Griffiths, ‘Oliver Heaviside’, chapter 7 in History of Wireless (T.K. Sarkar ed.), Wiley, 

Hoboken NJ, 2006. 

4. David Pritchard: The Radar War: Germany’s Pioneering Achievement 1904-1945, pp13-29, 

Harper Collins, 1989. 

5. Sean Swords, Technical History of the Beginnings of Radar, pp42-45, Peter Peregrinus, 

Stevenage, 1986. 

6. Arthur O. Bauer:  Christian Hülsmeyer and about the early days of radar inventions - a survey, 

Diemen, 2005 [a detailed description of Hülsmeyer’s work and patents written by a Dutch 

historian and made available on his website  http://www.cdvandt.org/radar_i.htm ] 

7. Hugh Griffiths, ‘Early history of bistatic radar’, EuRAD Conference 2016, London, 6/7 October 

2016. 

8. Louis Brown: Technical and Military Imperatives: a Radar History of World War II, pp40-43, 

Taylor & Francis, 1999. 

9. A Special Session was held at the SEE/IEEE International Radar Conference in Toulouse, 

France in 2004 to mark the centenary of Hülsmeyer’s invention. Two particular papers are: 

Arthur O. Bauer: ‘Hülsmeyer’s early radar commitments’ and 

Jean-Marie Colin: ‘Radar innovation and proofs from C. Hülsmeyer’ 

 

http://www.cdvandt.org/radar_i.htm

