Do vou live in an area where tons of fulgurite are a
left in your backyard every time a storm passes through?
Try this idea and gain some protection, tool

By Roger Hoestenbach,* WBEGS

Severa.l years ago | moved to my
present dry, desert QTH which has a
rather unusual soil problem - there is
none! The terra firma is solid rock upon
which the builders have hauled in just
enough soil to grow a few blades of
grass. The trees and shrubs have fo be
planted in holes which have been drilled
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A nelghbor’s eye view of WHEGS' 70-foat
“lightning" rod. Know what that little box on
the roof of the house 157 For those that don’t
live in an arid climate, that gadget is called
acooler, and it works, tool
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with jackhammers or dynamited. The
resulting soil resistivity is in the vicinity
of 12,000 ohm/fcm. In discussing this
problem with other hams, Pve found
that my situation is not as unigue as one
might imagine. Perhaps the grounding
techniques described here may benefit
you, if you're in similar circumstances.

My station location has a lot going
for it from an amateur radio viewpoint.
The highest point in the county is
located a quarter-mile away. There are
no large trees, few power lines, and low
housing density. However, | was told
the lightningstrike rate was high and
damage from direct strikes quite com-
mon, due primarily to ditficuities en-
countered in wobtaining a satisfactory
ground for lightning protection. The
neighbors were amused when [ an-
nounced that | was contemplating erect-
ing a 70-foot tower in my backyard.
The only ones that encouraged the
instaflation were probably hoping it
would act as a lightning rod to protect
their property. I not only needed a good
ground to aid in lightning protection,
but 1 needed a good rf ground that
would act as a conductor instead of a
lossy dielectric, 1 am an avid DXer and,
for me, a low controlled angle of radia-
tion is a must. My research led me to
the “ground screen” recommendation in
the ARRL Antenna Book: Why not
utilize a simplified, buried version of
this technique with some method of
effectively connecting it to earth
ground? [ hoped the resultant ground
resistance would be in the vicinity of
one ohm or less.

The Earth Ground

Resistance to current through an
earth-ground path is based on three
factors: (1) the actual resistance of the
ground rod and the metallic connection
to it, {2) the contact resistance between
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the ground rod and the adjacent earth,
and (3) the resistance of the sur-
rounding earth. The first factor should
be almost negligible, since copper rod
used for grounding purposes is of suffi-
cient size and eross section that the
resistance value is small. The second
factor can he a problem i’ the earth isn’t
tamped properly around the ground rod
or it the surface of the rod is contami-
nated with grease, paint, oxides or some
other insulating cover, The third factor
is the most critical and the one that
deserves the major effort.

A ground rod driven into the earth
radiates current in all directions. It can
be thought of as being surrounded by
layers of earth, all of eqoal thickness.
The layer of earth nearest the ground
rod has the smallest surface area so it
has the greatest resistance. The next
layer has a larger surface area and less
resistance, and so on. Fventually i
distance from the ground rod is reached
where the inclusion of additional earth
layers does not add significantly to the
resistance of the carth surrounding the
ground rod. Flaborate test equipment is
available to measure analytically this
apfimum distance and the exact earth
resistance, but the average radio ama-
teur has neither access o this type of
equipment nor ihe need to define these
parameters to such an exacting degree,
Instead, let’s attack the basic problem:
the conductance, or lack of it, of the
earth layers within the critical distance.
Public and private utilities have re-
cognized this problem for vears and use
a method known as “scil treatment™ for
dry sand, dry soils, rock and other
ground {soil) conditions. The soil
treatment consists of mixing salt into
the surrounding earth layers. [ used this
hasi¢ idea and expanded on it somewhat
in order to improve its effectiveness.

As shown in Fig. 1, | started by



digging a hole with an I 8-inch diameter
and a depth of four feet, In the center
of this hole 1 drove a 3/4-inch Copper-
weld ground rod as far into the earth as
I could. A handy “driving™ tool can be
made from pipe that will barely pass
over the rod. | took a threaded piece
gbout [2 inches long and screwed a
coupling and hex-head barstock plug
onto the upper end. I placed this over
the ground rod to prevent mushrooming
the top while pounding on the pipe with
a sledgehammer. After installing the
ground rod in the haole, I inserted
plastic water pipe in the hole and filled
the hole with a chemical mixture con-
taining the following items: hentonite, a
clay-like soil commonly used by farmers
in earthen tanks to increase their ability
to hold water without loss due to
seepage (this material swells when wet
and packs the mixture in the hole under
adequate pressure to make up for poor
tamping), gypsum, a popular product in
the building industry which is used in
the making of Sheetrock and plaster of
Paris (this material gathers moisture and
holds it in order to remain siable, and
prevents loss of conductivity due to
drying out); rock salt, the fow resistance
additive.

The mixture, as homogenous as
possible, is tamped firmly into the hole
and a 6-inch dirt cap placed over the top
of the mixture so grass can grow over
the spot where the hole was dug. The
watering pipe is charged with a saturai-
ed solution of brine. The salt over a
period of vears leaches turther into the
surrounding earth, increasing the effec-
tive inclusion of the surrounding earth
lavers. Connecting several chemical vats
in parallel to form a ground system can
reduce the combined resistance to a
fraction of an ohm,

The Radial System

My house is located in the center of
a 60- by 120-foot city lot which made it
convenient to locate the tower near the
midpoint of the lot and mun sloping
V-beams to the back corners of the yard
for 40 and 80 meters. | think it is
generally agreed that the ideal ground
radial or screen system (at least for
verticals) is about 120 wires, each at
least 12 wavelength long, extending
radially from the base of the antenna
angd spaced equally around a circie. Such
a system should be the practical equiva-
lent of a perfectly conducting ground
and have negligible resistance. Assuming
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HUBBARD #9618, 3/4"x 8' COPPERWELD
GROUND ROD, DHIVEN AS DEEP AS
POSSIBLE.

¥ AFTER LOADING AND TAMPING HOLE
FIRMLY, DISSOLVE ALL THE ROCK SALT
POSSIBLE IN 8 GAL. WARM WATER,
THEN SLOWLY POUR THE' LIQUID BRINE
INTQ THE PVC WATERING PIPE TO
ACTIVATE THE SYSTEM. RECHARGE IN A
LIKE MANNER EVERY 30~90 DAYS.

Fig. 1 — Drawing of a method for improving earth-ground characteristics. Dimensions are

those used by WHEGS.

all this to be true, 1 glit the lawn with a
Ditch-Witch trencher at roughly 3-de-
gree intervals and installed as many
radials of varying wavelength as [ could.
I used over 2600 feet of No. 6 AWG
soft-drawn bare copper wire. I also ran
ane continuous wire around and bonded
the water, gas, phone, electricity, sewer
and radial ground systems all together. |
then located seven chemical grounds as
deseribed above, at randomly selected
spols in the network.

The Results

[ have been using this installation for
12 years now with respectable reports. 1
run QRP ¢cw and only 1000-watts PEP
on ssb to a TH-3 tribander and the two
V-beams. ['ve worked over 200 coun-
tries and garnered well over 80 awards,
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STOLEN EQUIPMENT

2 Stolen on Aug 20 in San Francisco
from auto, Tempo transceiver, serial no.

5728 and Western Electric T-T pad.
Reward. Shel Kurtzman, 19436
Topham Strest, Tarzana, CA 91358, tel.

so the system does work! All the an-
tennas are fed with grounded baluns and
switched to ground in the shack when
not in use. The tower has taken hun-
dreds of direct hits from lightning and
none of these has caused any damage to
date. The strikes hit a steel pipe cap on
the top of the mast and splatter hori-
zontally in several directions, producing
a spectacular display that i3 quite
frightening the first few times it’s ob-
served, [ have vet to ohserve even any
little molten beads of metal on or near
the pipe cap as a result of those hits,
Additionalty, during a thunderstorm the
high levels of ionization in the atmo-
sphere produce mulitiple flashes of coro-
na discharge from the pipe cap edges at
regularly recurring intervals. This phe-
nomenon is also quite spectacular. [fEF=]

1-213-344-0878,
1 Taken during QTH breakn, Swan
500 C, serial no. 1 486 739; Swan
117-XC, serial no. 0 16466 and Swan
VX2 VOX, Elmo V. Boswell, WOPKW,
443 S Prince Lane, Springfield, MO
B5R02. ' '
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