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* Note: I do not discuss circularity in this article!

If we simply took the two 50Ω antennas and placed them in parallel, we’d end up with a 25Ω load, and a 2:1 VSWR to boot not to mention non-optimum power transfer.

But what if we could make our two 50Ω antennas into 100Ω ones? Then that would parallel up to 50Ω.
To transform each 50Ω antenna to 100Ω we can use two impedance matching transformers, one on each antenna, made out of coax of the right impedance. If Zin=100Ω and Zout = 50Ω, then from Zcoax = sqrt(Zin * Zout) makes Zcoax = 70.7Ω. We don’t have 70.7Ω coax so we’ll use 75Ω RG-179 instead. RG-59 could also be used, but it gets fiddly to get lengths right at UHF and above with bigger cables.

Quarter wavelength at 145.9MHz (centre of 2m 145.800 to 145.999MHz satellite band) has third harmonic of 437.7MHz, nearly bang centre of the 70cm satellite allocation (435.000-437.999MHz).

RG-179 75 ohm coax with a velocity factor of about 0.69.

Wavelength = Speed of light / frequency

For 145.9MHz, 

Wavelength = 300,000,000 /  145,900,000 = 2.06m

So,

Quarter wavelength = Wavelength / 4 = 2.06 / 4 = 0.515m

But our coax has a 0.69 velocity factor, so

Physical length = Quarter wavelength * Velocity factor = 0.515 * 0.69 = 0.355m
So the length of each bit of coax should be 35.5cm.
Aim to keep the ‘open’ inner bits of coax on the ends as short as possible, thus minimizing impedance bumps. Try to keep to three or four millimetres at most. I mounted three PCB edge mounting SMA sockets on a scrap of PCB for the base ‘structure’.
Figures are shown below, and are very respectable: certainly not worth any further tweaking.
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Location of the power splitter in the satellite
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Showing the relative size of the power splitter
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Very respectable return losses of 26.74 and 27.33dB at 146 and 438MHz respectively
[image: image4.jpg]STAMDT G

LIRME ERTIT




…corresponds to VSWR of 1.09 on both bands
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Bullseye! Close in inspection shows we got the sweet spot virtually dead on at VHF.
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Not quite as good at UHF, but certainly nothing to complain about either
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