Fine Tuning Your Tuning Range
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Want to be able to set your tuning range on the SW30+, MH101 Project, or any other rig which uses tuning diodes in its VFO, so as to make full use of the low end of the band, right down to within a Khz of the bottom of your legal portion of the band, without having to worry about getting out of band and into trouble?

Here is one easy way to do it.

The VFO of the SW30+ transceiver makes use of a selection of low value NP0 caps to set the tuning range.  Once the rig is completed, the building instructions tell you to connect a dummy load, transmit, and locate your signal on another, calibrated, receiver.  Of course, a Frequency Counter could be used, instead.

Then, using the formula provided, the appropriate value capacitor is selected and installed as "C-7", padding the existing capacitance of the VFO tank circuit so as to lower the frequency the required amount.

Most of us would be quite upset at inadvertently transmitting out of band.  So, we tend to select the value of capacitance that puts the low end of our tuning range as close to the band edge as possible, but which may still leave us a few, or even several, Khz above the bottom of the band.

What to do?  One could either compress or spread the turns of the VFO coil to make a closer adjustment, but this may not be precise enough.

In my case, selecting the 68 pf cap supplied with the kit left the low end of my tuning range at 10.085 Mhz.  The next lower value supplied, 47 pf, left the low end of the tuning range at about 10.110.   The frequency could have been adjusted downward from that point by compressing the turns of the VFO coil, and then anchoring them in place with epoxy or "Q" Dope, or whichever type of potting compound one chooses to use.  Having a 56 pf NP0 cap on hand, that was installed, which put the low end of the tuning range at 10.096 Mhz.

Since the upper end of the tuning range was now 10.132 Mhz, above the useful "CW" portion of the 30 Meter Band, that cap was left in place and the low end of the tuning range was adjusted electronically, by installing a resistor between the "ground" contact of the tune pot and the ground lead itself so that the lowest position of the tune pot tunes the rig about 800 Hz above the bottom of the band.

Here's how to determine the amount of resistance needed.

Once the correct value of capacitance is installed, or the VFO coil turns are compressed or spread so as to set the low end of the tuning range just below the bottom of the band, tune the SW30+ so that it transmits about 800 Hz above the bottom of band, at about 10100.8 Khz.  This can be checked either by zero beating the signal with a calibrated receiver, or by using a Frequency Counter.

The actual frequency used as the lower limit of the tuning range is up to you.  In this case, it was felt that 800 Hz above the bottom of the band gave some leeway for frequency differences induced by changes in temperature, depending on the operating location, and was still close enough to the band edge to be able to work almost all stations heard.  Not too many people operate closer than one Khz to the band edge.

Once the tuning of the SW30+ is set so it transmits on 10100.8 Khz, or on whatever frequency is selected as the lower tuning limit, unkey the rig and remove the supply voltage.

Be careful not to disturb the position of the tuning knob while you first unsolder and remove the "Ground" lead from the tuning pot, and then measure the resistance from the wiper, or center contact of the pot, to the contact you removed the ground lead from.

Solder a resistor, of the next standard value greater than the resistance measured, between the ground lead and the contact on the tuning pot that the ground lead was removed from, as shown in the diagram below.  
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In my case, the resistance measured between the wiper (center contact) and the ground contact of the tuning pot was a little over 19 K Ohms.  The next higher standard value resistor, 22 K Ohms, was used.

If exactly the same amount of resistance is put in series between the ground lead and the "ground" contact on the tune pot as the amount measured, it won't be quite enough.  This is because the same percentage of resistance must be added between the tune pot and ground as there was present between the wiper and "ground" contact of the pot, relative to the total resistance of the pot itself.

Once the new resistor is installed, re-connect the dummy load, power up the SW30+ again, turn its tune pot to the low end of the tuning range, key it, and either zero beat the signal with a calibrated receiver or use a Frequency Counter.  Your transmitted signal should still be just under 1 Khz above the bottom of the band.

If your transmitted signal is not quite where you want it, try either the next higher standard value resistance, or the next lower, whichever is appropriate, until the rig is exactly where you want it.

This same procedure can be used with any tuning diode controlled VFO, by adding a small value of capacitance in parallel with the capacitance in the VFO tank circuit, or by adjusting the VFO coil turns, so as to put the low end of the tuning range just below the lowest frequency desired, and then installing an appropriate value of resistance between the ground end of the tuning pot and the ground lead itself.
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