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David, NC6D, is a blind ham and NCCC member over in San Francisco and we have been
helping him get back on the air after his antenna mast collapsed due to corrosion and wind. Last
month, I was joined by Greg, KK6PXT, and his helper, Kevin, and together we installed a nice
aluminum mast and restored his antennas. His TS-590S and TM-V71A radios are now working
fine, and the Kenwood voice guides make them easy for him to operate. But a long-standing RFI
problem continued to plague his station: Almost any HF transmission resulted in disconnecting
USB devices, and other issues.

His antenna system consists of a 2m/70cm vertical at the top of the mast, and a random-wire
inverted L fed by an SGC-230 automatic remote tuner. The “back yard” is about 12 x 25 ft,
leaving little room for radials, so we ran four wires around the periphery. Clearly this is a highly
unbalanced HF antenna. So his station initially had three RFI strikes against it: Vertical with
insufficient radials, very close proximity to the shack, and no chokes. I fabricated a large
common-mode choke for the coax, and also applied a choke to the tuner’s power cable. There
was no choke applied to the VHF/UHF coax (I didn’t have one with me that day!) And that was
a major problem as it turned out.

A second trip was arranged, and this time I was assisted by John, WX6G. Since I’d been down
this road before in my professional career, I brought everything that could possibly be needed for
a proper bonding and choking exercise. For detailed guidance on how to optimize your station,
see the ARRL book, “Grounding and Shielding for the Radio Amateur.”

I started by measuring common-mode current on nearly every accessible cable. An analytical
approach is very helpful in these situations, because you often find a smoking gun, and after
mitigation you can directly measure any changes. My measurement equipment is very simple,
consisting of a homebrew clamp-on current probe [Ref. 1] and a tiny RF power meter (Fig. 1). (I
also could have used my TinySA spectrum analyzer because it’s much more sensitive.)
Sensitivity baseline is 9 uA rms and it proved adequate. Observed CM current values were
tabulated while key-down at 100 W on 20 m. Obvious hot spots were the VHF coax an tuner
control cable at 9-15 dB above the baseline.

Bonding of all equipment on David’s desk began with a 36 x16 in. sheet of 20 mil copper with
machine screws for attaching bonding wires, laid along the rear half of the desk. A 2 in.-wide
strip of copper was also run up the equipment shelf to shorten bonding wires which were all #10
AWG wire. Connections were as short and direct as possible. Bonded equipment included both
radios, power supply, and the laptop. For safety, everything is tied to the ground wire on the
nearby AC outlet. Accessing power entry ground was out of the question.

How do you bond a laptop to your grounding bus? This is always a problem, what with the
plastic enclosure and no obvious grounding screw. So I fabricated a custom USB cable with a



fairly short pigtail soldered to the braid (Fig. 2). While this is less than ideal, it’s among the very
few solutions. You might also use the ground/shield of a serial or video connector, if available.

Figure 2. Bonding of the laptop via USB, with several chokes visible.



Our next step was the Choke-O-Rama. All chokes were wound on Fair-Rite mix 31 toroids,
typically using 11 turns which I’ve found to be a good compromise in an all-band HF situation.
Outdoors, we installed an inline choke on the VHF coax very close to the shack, and added
additional chokes on the HF coax and tuner control cable. In the shack, nearly every cable was
choked, particularly all USB, AC, and DC cables. Excess cable was bundled in zig-zag fashion
rather than coiling (to reduce inductance) before applying Velcro ties.
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Figure 3. Area just outside the shack showing antenna mast, cables and choke locations.



Figure 4. View of David’s radio equipment. Antennas are just outside, to the right.

At last, it was time to test. We first repeated the RF current measurements (Table 1). Every one
was now at the sensitivity floor; this was when I wished I had used my TinySA! David then
started running some FT8 at full power on several bands. This had been nearly impossible before
with frequent USB disconnects often leaving the rig stuck in transmit mode. He continued
operating for several days before finally reporting what can only be described as complete
success.

Table 1. RFI currents in various cables. Units: dBuA. Instrument floor is 19 dBuA.

Cable Before After
VHF coax 35 19
HF coax 24 19
Tuner control 29 20
TS-590 USB 20 19
Laptop DC 19 19
Laptop Ethernet 21 19
TS-590 DC 28 19
PSU AC 19 19
Laptop AC 24 19
Telephone DC 26 19




There is always room for improvement on exercises like this. Rearrange equipment, shorter/fatter
bonding jumpers, better-shielded USB cables (if you can find them), more copper, super-
optimized chokes and so forth, but it becomes a case of diminishing returns while chasing extra
margin. If he ever wants to try QRO, I would expect more problems... but his tuner won’t
support more than 200 W so that probably isn’t going to happen.
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