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1-  Description 
 

The cross dipole is a very efficient horizontally polarised antenna. The additional circular polarisation uses 
a distinctive behaviour of the ionosphere.  
The correct sense of rotation of the wave being incident to the ionosphere enables a nearly complete 
reflection of the energy. The loss in the ionosphere is little. 
 
During day time one of the masts is utilized as vertical radiator in order to provide ground wave coverage. 
 
The cross dipole in Mainflingen is an ionospheric antenna which consists of five guided supporting masts 
and the two horizontal dipoles arranged orthogonally atop of the masts. The cross dipol antenna has a 
circular polarisation, which means that the wave of one dipole lags the wave of the other dipole by 90 
degrees. 
A right or left rotating field occurs depending on which dipole lags.  
 
The correct sense of rotation of the polarization is important. The wave being incident to the ionosphere 
splits into an ordinary and extraordinary wave. The extraordinary wave is attenuated nearly completely while 
the ordinary wave is reflected. When standing below the antenna and looking towards the ionospere a right 
sense of rotation is necessary to incite the ordinary wave.  
 
Every dipole is fed via a power cable (characteristic impedance 50 ohms) which leads vertically from the 
base of the centre mast to the feeding point of the dipole on top of the mast. 
 
A design was to be found in order to allow the tuning of the impedance at feeding point of the dipole. This 
impedance should correspond as close as possible to characteristic impedance of the cable. 
At the same time it was necessary to provide a balun for the symmetrical dipole and the unsymmetrical 
cable. Both tuning and baluning were realized by a stub (a short circuited line) connected to the feeding point 
at the dipole and consisting of the feeder cable and a rigid tubular line. Feeder cable and a rigid tubular line 
are in parallel and fixed to the mast by means of insulators. 
 
By adjusting the length of the stub most of the reactive part of the antenna impedance is compensated. 
Length and width of the dipoles are designed to obtain a real part of the antenna impedance which 
corresponds to the characteristic impedance of the cable. Since the reactive part of the antenna is nearly 
zero the antenna impedance at the feeding point of the dipole is equal to the characteristic impedance of the 
cable and the standing wave ratio can be neglected. 
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2- Diplexer: electrical design  
 
The drawing below shows the electrical design including values after commissioning and tuning: 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TELEFUNKEN 
SenderSysteme Berlin 

Description and acceptance tests for cross dipole 

Arganda MW 1359 kHz
 

1E-8951-220-DO                                                        5/21                                                               Waniewski 

3- Protocolo de medidas/ Messprotokoll 10.7.1992 
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4- Protocolo de medidas/ Messprotokoll 1.7.1998 
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