
Split-Anode Unknown German Magnetron 
 

 
 
This new arrival is definitely intriguing. Double anode magnetrons, of the type first 
described by Habann, were quite common in the mid-1930s. A comprehensive 
description of them is given in a Telefunken Technical Bulletin (*1) which also shows 
photos of some types in production in 1934. However, our sample shows many 
details suggesting construction techniques and solutions matured over years of 
experience and therefore only available much later. 
 
The magnetron measures about 13 cm, including connecting pins. The bulb is quite 
large at the bottom, about 3 cm diameter by 6 cm length, then the diameter shrinks to 
about 2 cm in a transition segment, 1 cm long, and terminates in a dome, 15 mm 
diameter by 20 mm length, this last containing the magnetron proper. The glass of the 
dome is sealed to the lower part of the bulb more or less halfway of the transition 
segment. Getter darkens about 45 mm of the bulb bottom, up to an internal metal 
baffle. Three rods, 1.5 mm thick, enter from below, cross the entire widest segment of 
the bulb and support the entire electrode system: the two ends of the filament and the 
center of the resonant line.  
 

 
-Fig. 2 - Detailed view of the glass bulb at the transition between the large bottom chamber and the top 
dome containing the magnetron electrodes. The glass seal is clearly visible. Also visible the figure ‘44’ 
punched on the metal baffle at left and a glass spacer across the output line at right. 

  



The internal electrode structure recalls the one intended for higher frequency 
applications illustrated in fig. 23.4 of ‘High Frequency Techniques (*2), with self-
contained back loop, the anode supply rod being welded to its central node, as in the 
draft below. 

 
 Fig. 3 - Approximate drawing of the internal anode-line assembly. 
 

The drawing above is greatly enlarged: Actually the anodes and the back-loop appear 
as two similar cylinders, each measuring about 5 mm diameter by 6 mm height. The 
cathode is a filament, likely thoriated tungsten, of about 0.20 or 0.25 mm diameter. 
 

 
 Fig. 4 - Detailed view of the anode-line assembly. Noteworthy is the termination of the three rods to 
which the blades that hold the filament and the center of the back-loop of the inner line are fixed. Rods 
are welded inside rivets fixed to the supported elements. We can observe a similar solution into 
another Siemens-P.T.R. magnetron, the RM4025, 
. 
    

A visual inspection reveals some unusual details: 
 

1. The considerable extension of the getter, covering about three quarters of the 
internal wall in the lower and widest segment of the bulb. Such a large surface 
can be usually found in power tubes, such as the audio power amplifiers. The 
getter chamber is separated from the electrodes by a baffle, tied to the central 
rod and therefore raised to the anode supply voltage. 

2. The neat welding line that connect the lower chamber to the top dome of the 
bulb, which suggests the use of different glass for the top, maybe pyrex or 
other heat resistant glass. 

3. The connections of the internal line towards the top of the tube are wavy, as if 
to lengthen their thermal path and allow them to cool before reaching the glass 
wall. A glass spacer, well visible in fig. 5, is added near the end of the strips, 
likely to strengthen the structure and dampen possible vibrations. 

http://www.ase-museoedelpro.org/Museo_Edelpro/Catalogo/tubes/records_nw/RM4025/RM4025.pdf


 
 Fig. 5 - Close-up view of the internal resonating line strip, connected to the outside by means of wavy 
sections rigidly interlocked by a glass spacer  

 
The visual observation suggests that it is a split-anode magnetron, therefore of a quite 
old-fashioned type, designed and optimized to operate at rather high temperatures and 
therefore capable of dissipating estimated mean power well above ten watts. The 
execution is very accurate, with construction details typical of the forties, yet it 
departs from the bandwagon of usual multi-segment German magnetrons. From the 
size of the internal system, the minimum wavelength can be estimated around 7 cm, 
therefore compatible with a possible use around 3 GHz.  
 
Almost certainly the filament is thoriated-tungsten, about 10 mm length by 0.20 or 
0.25 mm diameter. We can roughly estimate its emission considering that such a 
filament was usually operated around 1.800º K, but could be overheated around 2.000 
or even 2.100º K for increased emission, of course at somewhat shorter life (*3). 
Assuming a surface of approximately 6 square mm, our filament could grant an 
emission of 50 mA at 1.800º K, rising to some 170 mA at 2.000º K and to over than 
200 mA at 2.100º K. In CW operation we could then expect output power well in 
excess of 10 watts, while in pulsed operation at 1 kV plate voltage the peak power 
should not exceed about 200 W. Of course the mean input power should never exceed 
a few tens of watts, due to the tiny electrodes and to the need of dissipating internal 
heat almost entirely by radiation. 
 
Now let us try to understand when and why this odd magnetron was designed and 
built. We told before of some details which show that our sample was built well after 
1940 by a large and skilled industry, likely Siemens. Some of the said details lead us 
to believe that it was intended for operation at high temperature, therefore as 
transmitting tube. Excluding that it was designed for a microwave communication 
link, we could then investigate on its probable use in a navigation system or in a 
short-range radar, such as a fire control one, or even in radar jammers by analogy 
with similar American sets, as the AN/APT-4. Looking at the lists of the WWII 
German radars and related sets, we see a couple of radar jammers designed by 
Siemens in 1943, one of them using in its first version a 4 W magnetron. Very few 
data can be found on the Siemens FuMS11 Roderich.  
 
‘Die deutschen Funkstörverfahren bis 1945’ (*5)  is not aware of details on this set, 
making confusion between variants, giving the figure of only 4 watts as ‘pulsed 
power’. Telefunken should have known that its RD 2Me was rated for 10 W CW and 



about 50 W pulsed. Probably in 1982 the author speaks 'by hearsay', without ever 
having observed any set or having read its documentation. Maybe he refers to the 
Siemens very early CW pulse-modulated breadboard assembled in a hurry around the 
first magnetron readily available. We just learn that some units were certainly built, 
since it had gained the code FuMS 11. 
 

 
 
‘It was developed in a Schnellaktion (* this means that it had to be ready within a few weeks from the start in February 
1943)  after the capture of the Rotterdam device, with a German magnetron (RD 2Me) placed directly in the focus of 
a 3 m parabolic mirror and tuned in the 2.86-3.16 GHz range. However, with a pulse power of 4 W, the transmitter 
was farineffective and was therefore probably never used.’, adding then: 
‘The Roland jammer, also by Siemens, first used a magnetron LMS10, later a disc triode LD72 (or LD75?)’but we 
learn from the AGR reports that  also the Roderich J was equipped with the same tubes. 

 
Today the reports of the AGR (Arbeitsgemeinschaft Rotterdam) committee are the only 
reliable source of information on the radar ancillary sets developed in Germany 
during the second war. The AGR committee was born early in 1943, after the capture 
of a British H2S 10 cm radar set near Rotterdam, to coordinate the developments of 
German microwave radar sets. Although with few details, they give information on 
the sets in development and on the parallel release of the electron tubes necessary to 
obtain the expected performances.  
 
We learn then of the P.T.R., acronym of Physikalisch technische Reichsanstalt, which 
proposed several magnetrons of its own design. We also learn that the Telefunken 
RD2Me, six-segment magnetron, was probably sampled only in May for the CW 
Roderich. In the following months, due to severe delays in the delivery of the 
Telefunken magnetron, P.T.R. proposed once again its own design. Siemens 
undertook to carry out tests with this magnetron and to evaluate which type to use in 
production. The Tube Development Group approved a second source for this critical 
component of the jammer. Almost certainly then our sample is the only evidence still 
surviving today of the CW magnetron hastily built by Siemens in 1943 for the 
Roderich D jammer, according to a P.T.R. design. This would explain the very 
accurate manufacture combined with a rather old-fashioned geometry. 
 
Below, a table summarizing the German development of the 10 cm jammers and 
passages from AGR reports describing the early developments of the Roderich and of 
the related transmitting tubes. 
 



March 03, 1943 A survey of CW transmitting tubes then suitable for 10 cm lists a 10 W P.T.R. 
magnetron, a Telefunken RD2Md (we know that actually its power does not exceed 1 W 
and that the improved variant RD2Me had still to be designed for the jammer) and the 
LD9 planar triode. 

May 19, 1943 RD2Me, with 10 W CW power, is listed for the first time. Dr. Schultes from Siemens 
states that both RD2Me and the P.T.R. 10 W magnetrons could be used. 

June 01, 1943 First CW Roderich ready for tests, 20 more under construction 
July 27, 1943 Only the first two samples of RD2Me have been delivered for the CW Roderich D. 

Delivery of 15 more units is expected within the end of July, against a need for at least 
300 units. P.T.R. renews its proposal for the production of equivalent tubes made to its 
own design. Siemens undertakes to run tests with this tube and then decide which type to 
use in production. Dr. Steimel for the Tube Development Group approves the decision 
to perfect the P.T.R. equivalent, also for the need to have a second source on such a 
critical component.  

Sept. 2, 1943 The delivery of RD2Me tubes has yet to take place. 

 
AGR reports 
 
- Report no. 2, March 17, 1943 
 

 
 
3 .  Report  of  Dr .  Ste imel  on  high-frequency tube  technology under  l0  cm in  
Germany 

a)  Pulsed tubes  for  transmit ters  
 
There  a re  magnet rons  a t  the  P .T .R.  for  about  7  cm wavelength  wi th  a  pu lse  power  of  
0 .6  -  0 .8  kW.  
 
To  produce  these  magnet rons  P .T .R.  requi res  ca thodes  as  a  supply  f rom Telefunken  
(probably  sp ira l  wound wires ,  to  increase  emi t t ing  sur face ) .  Three  sample  tubes  a re  
ready  and ava i lab le  for  eva lua t ion .  No wide-band magnet rons  ex is t .  Note  that  
Te lefunken a t  the  t ime proposed  only  t r iode  tubes  that  could  be  adapted  to  operate  
in  the  pulse  t ransmi t ter  



b)  CW tubes  for  transmitters  
 
P.T.R.  has  a  magnetron wi th  tungs ten  ca thode ,  su i tab le  for  vo lume product ion.  I t  
operates  up  to  6 .8  cm wavelength ,  de l iver ing  l0  W cont inuous  wave  output .  This  
tube  can be  used  a t  9  cm wavelength  wi thout  any  problems.  
 
Te le funken  have  the  RD 2  MD magnet ron  for  the  range  of  10  cm and  a  cont inuous  
wave  output  of  10  W (probably  wi th  the  f i lament  overvol ted ,  s ince  in  March  the  
RD2Me was  s t i l l  to  be  announced) .  
 
- Report no. 4, April 19, 1943 
 

Jammer 
 
Mr.  Df .  Schul tes  (S iemens)  repor t s  tha t  the  main  d i f f icu l ty  wi th  these  problems i s  to  
be  found in  the  ques t ion  of  tubes .  A cont inuous  wave  magnet ron  f rom the  PTR wi th  a  
power  of  10  wat t s  or  one  f rom Telefunken  wi th  the  same power  could  be  used .  The  
modula t ion  i s  done  by  noise  or  pu lses .  The  de l ivery  of  such  a  jammer  can  be  expec ted  
in  3  -  4  weeks .  A PTR tube  of  1  kW and the  Engl i sh  copy  tube  (LMS10)  a re  ava i lab le  
as  magnet ron  pulse  tubes  for  the  var ian t  Roder ich  J ,  which  can  be  de l ivered  in  6  -  8  
weeks .  I t  i s  des i rab le  to  de termine  the  f ina l  number  of  t ransmi t te rs  to  be  ordered  as  
soon  as  poss ib le .  The  product ion  i ssue  of  the  PTR 1  kW tube  i s  handled  by  the  tube  
group.  (Note  the  c lose  coopera t ion  wi th  P .T .R. ,  which  has  samples  of  bo th  1  kW pulse  
magnet ron  and  of  10  W CW magnet ron . )  
 

 
 
- Report no. 7, July 23, 1943 
 

8. Status of jammer development and jammer first results against "Rotterdam" set 
 
Dr.  Schul tes  repor t s  tha t  the  deve lopment  of  the  CW "Roder ich"  jammer  has  been  
comple ted  and  tha t  by  October  4 th  a  month ly  product ion  of  300  jammers  can  be  
expec ted .  The  tubes  a re  not  ye t  ava i lab le  for  these  t ransmi t te r s .  
 
The  RD 2  ME tube  has  so  fa r  ex is ted  in  2  samples  and  i t  i s  hoped  tha t  15  tes t  tubes  
wi l l  be  comple ted  by  the  end  of  Ju ly .  
 
Dr.  Scheibe  points  out  that  the  PTR has  a  tube  that  i s  e lec t r i ca l ly  equivalent  to  the  
RD 2  ME and of fers  fewer  manufactur ing  d i f f icul t ies .  Dr .  Schul tes  wi l l  t es t  th is  
tube  in  the  "Roder ich" jammer  and in  a  spec ia l  G.B.N.  meet ing  i t  wi l l  be  c lar i f ied  
which of  the  two tubes  should  be  manufactured  for  the  "Roder ich" sys tem .  
 
Mr.  Brandt  (Tube  Development  Group)  points  out  that  ac t iva t ing  a  second source  
for  the  in ter ference  tubes  i s  absolute ly  necessary .   



 
 
- Report no. 8, September 2, 1943 
 

8. Status of microwave tubes 
 

RD 2 Me 
The tubes for the production of the "Roderich" (CW) transmitters are not yet available. Dr. Steimel gives the 
lack of trained mechanics as the reason. 
.  

 
 

=============== 
 
In summary it appears that AGR reports agree with our thoughts about the 
origin and the possible use of this sample, even if they do not give details that 
allow identifying the P.T.R. magnetron prototype. Indirect confirmation comes 
from the following remarks: 
 

 Siemens had to build several hundreds H2S jammers 
 Telefunken was unable to deliver its magnetron for a long while 
 Siemens undertook to test the P.T.R. equivalent tube 
 By the way P.T.R. had been founded by Werner von Siemens himself 
 A second source had been explicitly solicited for that tube 
 Siemens had to set up some jammers, at least to perform in field tests 

 
The few information I found on P.T.R. magnetron developments come from a  
CIOS report (*6). I kindly ask all those who have further information, maybe 
books, papers, or technical bulletins from the mid thirties onwards, to contact 
me at the addresses below. 
 

================ 
 



 

 
Parallel tracks in the development of magnetrons for radar jammers. Our sample is photographed 
below a 5J29, the internal loop split-anode magnetron developed at the Harvard University (*2) and 
used for example in the radar jammer AN/APT-4. 5J29 was useful from about 350 to 770 MHz. Could 
the Harvard group have been inspired by studies conducted before the war by P.T.R. in Berlin? 
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