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For many years I have been using directional couplers from the company EME Karl Mueller for various
measurements from the 2m band up to the 13cm band. He had offered different versions covering the
2m/70cm/23cm bands respectively the 70cm/23cm/13cm bands.

At the time those directional couplers were sold there was also the option to buy them integrated into complete
SWR & Power meters. The looked like this:
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This meter was also available in 2 versions: for the 2m/70cm/23cm bands and for the 70cm/23cm/13cm bands.
Recently I was able to acquire second hand the display unit for the 430-2400MHz coupler. It was sold untested
and I found it operational except for the push button (“Rücklauf”) for the SWR measurements which I had to
replace. After cleaning the unit properly, it looks now almost as new:

You can see on the front plate the 4 measurement ranges for each frequency band plus the SWR mode. For
instance, in the 70cm band the following maximum power measurements are possible: range 1 = 5W, range 2 =
50W, range 3 = 500W, range 4 = 2000W. As the coupling factor of the directional coupler is decreasing with
increasing frequency the maximum power measurements in the 13cm band are lower. They are: range 1 = 0.5W,
range 2 = 5W, range 3 = 50W, range 4 = 200W.
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I mounted my directional coupler in a suitable encasing which I had available:

Each directional coupler delivered by EME Karl Mueller was calibrated by him and the coupling factors for each
band and each direction are marked on the directional coupler:

As mentioned before the coupling factor is decreasing from about 29.5dB in the 70cm band to about 16.5dB in
the 13cm band.
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I checked the coupling factor as well as the directivity and they matched the specified values very well:

The upper curve is the coupling factor in forward direction. The difference between the upper and lower curve is
the directivity of the directional coupler: approx. 27dB@432MHz, 33dB@1296MHz and 26dB@2320MHz.
As the coupling factors of the directional coupler and probably also the behavior of the diode detectors are
frequency dependent, the complete Power & SWR meter had to be calibrated as well. To do this a number of
trimming resistors can be found inside the meter as you can see on the following pictures:
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In total there are 12 trimming potentiometers in the display unit. For each of the 3 frequency bands you can see 4
potentiometers for each measurement range.
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Actually, there can be found a 13th potentiometer with 10 turns in the lower left corner of the picture above. This
is to adjust full scale (“Abgleich”) of the forward power during SWR measurements. The switch next to it has 3
positions and the range can be changed.
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I extracted the schematic of the display unit:

There are 2 multi level rotary switches. The first one is for the selection of the frequency band (S1A and S1B).
The second one is for the selection of the measurement ranges (S2A, S2B and S2C).
As mentioned before the third switch has 3 positions to extend the range of the 10 turn potentiometer to adjust
forward power to full scale for SWR measurements.
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In the next picture you can see the effective circuit diagrams for the 4 different measurement ranges in the 70cm
band:

As the measurement voltage is heavily dependent on the diodes used in the detectors attached to the directional
coupler the overall sensitivity of the meter can be changed by choosing the adequate resistors placed in parallel
to the instrument (see the 10kOhm resistor in the picture above). In my setup I had to change the resistor for the
23cm band from 10kOhm to 22kOhm and the resistor for 13cm band from 2.2kOhm to 4.7kOhm.
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Overall, I can confirm the specified accuracy of the power meter which is +/-10% fullscale.
I am always grateful to get feedback and will be happy to answer questions.
Please direct them to the Email address which you will find below.
Best regards
Matthias DD1US
Email: DD1US@AMSAT.ORG

Homepage: http://www.dd1us.de
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