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Testing various feed-choke combinations for 10GHz – PA0PLY.                        Febr-2023 
 
Introduction: 
Although I am happy with the performance of my 3cm EME set-up, there was some concern in respect 
to the Moonnoise measured with my system. I always measure a much lower value compared to the 
value indicated by the simulation software of  the late Dough, VK3UM. 
Last summer, 2022, further investigation was done, in order to see if some improvement of the system 
is possible. 
 
Following points were adressed during the investigation: 

- Pre-amp performance. 
- WG-16 to Round 22mm transistion. 
- Dish performance. 
- Illumination of the dish. 
- Various feed-choke combinations. 
- Testing in an antenna testroom. 

 
Pre-amplifier performance. 
The pre-amplifier used in my system is a model DU3T. The pre-amplifier was tested as a stand alone 
item using a EATON 2075 Noise Gain Analyser. The measurement confirmed the given 
specifications. The Pre-amplifier input connection is WG-16, while the used WG-switch is WG-17. 
Therefor a small 9.5mm adapter is used for proper matching. 
 
WG-16 to Round 22mm transition. 
The feed is connected to the WG-switch using another adapter to WG-16. 
The connection for the feed is a transition from WG to round Copper pipe with an outside diameter of 
22mm. The inner diameter is 20mm. 
We measured several transitions for optimal Returnloss performance. Rather then using tuning screws, 
we found that the Returnloss can also be tuned by tweaking the length of the copper pipe. Figures of 
Returnloss were found in the range of –17dB to –23dB. 
 

      Transition WG16 to Round 22/20mm Cu ( PA7JB ) 
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Dish performance. 
After  some investigation we concluded that this dish is a so-called deep dish with its f/D of 0.3. Based 
on this conclusion, there were some doubts if it was possible to increase it’sperformance. Most of the 
feeds published are tuned for dishes with a f/D larger then 0.35. Besides this, there was some serious 
concern about the effect of the painting on the dish surface. We knew that a corrugated feed used in 
the dish of Hans, DC1EHG, also f/D = 0.3, gives a good performance. Using this feed in my dish at 
least confirms that the paint is not the source of less optimal performance. 
   
Various feed-choke combinations. 
Based on above experience, we decided that a possible improvement could only be realised using a 
proper feed-choke combination.  
So far I used a KUMAR choke design published by SM6FHZ. Possible other candidates were a 
Chaparral type of choke, like used by LX1DB and an another feed design from OM6AA, which was 
published in DUBUS. The latter was designed for a deep dish with f/D = 0.3. 
Both the Kumar and Chaparral choke were constructed using a screw fitting for 22mm Copper pipe. 
This ensures a good RF contact all around the body of the pipe. 

 
Fitting a choke to the 22mm Copper pipe 

 
Using this construction it is possible to adjust the position of the choke to match the best performance 
for each set-up. 
 

  
Kumar Choke – SM6FHZ Chaparral Choke – LX1DB 
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The feed designed by OM6AA. 
Attached to his very nice article published on his website and in DUBUS as well, I considered to use 
the design of OM6AA with some adaption to be able to fit on the 22mm copper pipe. 
The choke design published in the article on his website turned out to be slightly different from the 
one which was publised in the DUBUS magazine. 
 

 
 

 

OM6AA feed for f/D=0.3 (Website) OM6AA feed for  f/D=0.3 (Dubus) / ON4BCB 
 
Looking at both designs it was not clear to me what function of the implemented iris was. After some 
discussions with other hams, it was concluded that this iris was used to match the impedance between 
the different sizes of waveguides used in this design.  
I decided to adapt the design in order to have it fitted onto a 22/20mm Copper pipe. Now there are no 
different sizes used in the design and therefor a possible needed matching could be implemented using 
3 tuningscrews. 
 

 
 
The choke was produced by Bert, PE1RKI. Inintially I used some srews to fit the choke onto the 
copper pipe body. This turned out not to be a good RF connection and it was decided to solder the 
choke directly on the copper pipe on the indicated distance of 5mm to the mouth. 
 
Note: 
The choke prepared by Bert, PE1RKI was based on the design published on the website of OM6AA. 
After preparation, the OM6AA design for ON4BCB ( f/D=0.3 ) was found. There are little differences 
between both chokes. It might well be that the latter choke dimensions will give a better result. 
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Testing in an antenna testroom. 
To get a good idea of the performance of various combinations, there was a possibility to take 
advantage of a professional anechoic antenna testroom for the antenna pattern measurements. Such a 
room makes it possible to generate patterns of an antenna with minimal reflections and effects from 
the surrounding walls, ceiling and floor, avoiding triple transit phase errors.  
 
For the source antenna an open waveguide was used, surrounded by absorbing materials. 
The testposition is also surrounded by RF abosorbing material, in order to ensure minimum influences 
of the positioner. In order to compare various test objects we used an open waveguide as the reference 
antenna. Another test we wanted to do is the possible influence of a plastic dustcap such as used on the  
Bulls-eye LNB. 
 

  
Source antenna Test position 

 
We ran the tests over an range of +85 Degrees to –85 Degrees Azimuth from boresight in steps of one 
degree, while keeping the Elevation constant.  
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Performance comparison between Kumar-Chaparral-Open feed. 
The picture below shows the comparision between the open feed and the use of two different chokes. 
Please note that the measurement results are normalized to the feed with the highest forward gain. 

 
Below –10dB there were no noticable differences found. The Chaparral choke shows little better 
performance compared to the Kumar choke. These tests were performed on the same waveguide feed 
on which the Chaparral and Kumar chokes were mounted. 
 
Performance comparison between OM6AA-Chaparral-Open feed. 
A second set of testing was performed a couple of days later. Here a comparison was made between  
the Chaparral choke fitted on the open waveguide feed and another feed with an OM6AA choke 
soldered on the waveguide feed in order to create a better RF contact.  
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Performance comparison between Chaparral chokes at different distances. 
Since the positon of the choke is adjustable, two different positions of the Chaparral choke were 
tested. 
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Performance comparison between OM6AA-with and without dustcap. 
 

  
 

 

 
 
Final. 
All tests have been done without the actual installation of the feed in the dish. Therefor the next step 
will be to install the feed and chokes in the dish and run actual sun noise and moon noise performance 
tests. 
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