
HOW TO USE 
GROUND COMMUNICATIONS* 

IF 
YOU WOULD LIKE to experiment with 

ground communications, the following ex- 
planation will guide you in setting up a trans- 
mit- receive system. Such a system can be of 
great help if you are practicing code with a 
friend while studying for your ham license. 
You can even tie in with other prospective 
hams and form a "Voices From The Earth" 
net. 

The materials you'll need for a complete 
station are an audio amplifier (ten or more 
watts output), audio oscillator, CW key, 
microphone (optional), headphones, and a 
few grounding rods and wire. It may also be 
necessary to obtain an impedance- matching 
transformer, depending on the ground condi- 
tions in your locality. 

Start off by rigging up your "transmitter." 
The ground electrodes should be placed as far 
apart as possible (100 feet or more is best, 
but if this isn't possible, the results will 
normally be acceptable anyway). The first 
ground should be a water pipe; connect a 
heavy cable to it via a suitable metal strap. 
The other ground connector should consist of 
as much metal as possible, buried as deep as 
possible, to provide optimum ground condi- 
tions. 

Several grounding rods, connected in com- 
mon, are better than one for the second 
ground electrode. Some sheet metal, buried 
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with the grounding rods, will help. (Do not 
use the water pipes of two different houses 
for the grounds since they are shorted to- 
gether by the neutral power line circuit. 

Use an ohmmeter to determine the resis- 
tance of your grounding system. When mea- 
suring the resistance, be sure to switch the 
meter leads and take the average of the two 
readings obtained. 

After installing the ground system and de- 

°Based on "Communicating Through The Earth" by 
J. C. Fischesser (POPULAR ELECTRONICS, July, 1960). 

termining the resistance, the output of your 
amplier must be matched to the ground re- 
sistance. For example, the 16 -ohm output tap 
will work fine for a 20 -ohm ground. But if you 
have some odd value ground resistance, you 
might have to use an impedance- matching 
transformer as shown in the dashed -line box 
within the diagram. Almost any transformer 
with the proper turns ratio will do. 

If, for example, your measured ground re- 
sistance is 24 ohms and your amplifier has 
only an 8 -ohm tap, a 1 to 3 step -up transform- 
er is needed. An old power transformer with 
a 360 -volt secondary can be connected to the 
grounding rods; the 117 -volt primary con- 
nected to the output of the amplifier will pro- 
vide the proper impedance match. (When 
improvising matching transformers, check 
the actual power developed by the amplifier 
across the load. Measure the a.c. voltage 
across the grounds while the key is closed; 
then apply Ohm's law- voltage squared di- 
vided by resistance measured across the 
ground connections is equal to the power de- 
veloped). 

The "receiver" grounding rods need not be 
as elaborate as those used for the "transmit- 
ter." Ten -foot -long rods, driven about 8' into 
the earth will suffice. Almost any type of headphones can then be connected from one "receiver" grounding rod to the other. Don't 
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Matching transformer is 
needed only if difference 
between ground resistance 
and amplifier output im- 
pedance is more than 4 
or 5 ohms. A microphone 
can be substituted for the 
audio oscillator if voice 
transmissions are desired. 

use the same ground rods for both the "trans- 
mitter" and "receiver." 

By connecting a microphone to the input of 
your amplifier instead of an audio generator, 
you can transmit voice messages. The range 
of such a setup is very limited, and a high 
power amplifier will be required if you want 
to transmit over a few city blocks. In any 
case, try the microphone; if it works ade- 
quately, it will give you a means of check- 
ing your code practice sessions without 
having to trot back and forth with voice 
messages. 
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