Hads—On Radio

Sooner or later, just about every ham who
builds an HF station — whether it’s at
home, in the car, at Field Day, or for porta-
ble operation — experiences the rite of pas-
sage called an RF burn. Although painful, it
rarely creates a physical mark, just a certain
wariness on the part of the burn-ee. What’s
happening here?

You just had an exciting encounter with a
high-impedance point on your antenna sys-
tem. Impedance being the ratio of voltage to
current, when power is applied, a high RF
voltage will be present at these points. Who
says you can’t feel RF? “But wait,” you ex-
claim, “the antenna is up in the air and con-
nected to the antenna tuner! I'm not
touching my antenna system!”

Oh yes, you are! Unless your station is built
inside an RF-tight metal enclosure or is oth-
erwise isolated from the antenna and feed
line, every coax shield, every enclosure,
every unshielded wire...anything con-
nected to the transmitter directly or indi-
rectly should be treated as part of the
antenna system. That includes you when
touching any of those conductors! Take a
look at Figure 1, which shows a typical
home station. Everything in that figure is
part of the antenna system of that station.

If the station is operating on 10 meters, at
least one potential hot spot is never more
than about 8 feet away. Why? Consider the
wavelength at 28 MHz. It’s 334 feet and
Y4 wavelength is approximately 8.3 feet.
When a conductor is excited by RF, either
directly from a signal source or by picking
up radiated energy, a pattern of peaks and
nulls for both voltage and current is created.
Peaks are Y2-wavelength apart and so are the
nulls, with peaks and nulls offset Y4-wave-
length apart. Whether the conductor hap-
pens to be a wire, the outer surface of a coax
shield, an equipment enclosure, or a
“ground” wire makes no difference. It’s all
a conducting surface as far as the RF is con-
cerned, regardless of what we call it.

While less dramatic than “getting bit,” one
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Figure 1 —The complete antenna system for a typical shack. Everything conductive, including the
operator holding a microphone, is part of the antenna system.

has to watch out for RF currents, too. Any
time the voltage “over here” is different than
the voltage “over there.” current will flow.
When the current flows on the outside of an
enclosure or coax shield, it’s generally not a
big problem. The fun begins when it finds a
way into the electronics via an unshielded
connection (like a power cord) or an improp-
erly connected shield that conducts the cur-
rent inside an enclosure instead of keeping it
outside. RF that’s where it shouldn’t be can
wreak havoc with a circuit’s operation: audio
gets garbled, keyboards stop working, con-
trol interfaces stop controlling. !

The situation gets particularly interesting
when instead of a coax-fed dipole, the an-
tenna wire itself is connected directly to the
antenna tuner. This type of connection is
often used for portable operating as an
“end-fed” or “random wire” antenna with a
“counterpoise” (a piece of wire laid on the

Poorly shielded connections and equipment
will radiate RF from internal electronics, too.
This creates on-the-air interference.

ground or floor) replacing the ground rod.
In this case, the antenna itself consists of
everything from the end of the counterpoise
to the end of the wire in the air. The equip-
ment and operator are thus all connected to
the feed point of the antenna. Imagine the
feed point of the dipole in Figure 1 being
connected right at the output of the antenna
tuner and you get the idea. This also ex-
plains why the results of using these directly
fed antennas can be inconsistent, because
there is so much variation in what the an-
tenna system actually consists of,

Obviously, we would like to control the RF
voltages and currents so they don’t cause
our equipment to malfunction or burn our
fingers. The natural tendency is to think,
“T'l just ground everything and it will be at
zero volts — problem solved!” Not so fast!
You're partly right, but we have a failure to
communicate, as they say.

Grounding and Bonding
There are grounds and then there are
grounds. Consider the actual ground, the
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