HANDS-ON ELECTRONICS

(3]
o

By D. E. Patrick

CIVOU'RE SITTING AT HOME WATCHING YOUR FAVORITE TV
show. Suddenly. the picture is enveloped in snow and the
sound becomes distorted. What's happened is that some
CB’er or ham is victimizing you with a spitting, spattering.
over-powered. over-modulated. and/or off-frequency trans-
mission. If youre lucky. he’ll go away—but more than likely
he won't.

Now. you don"t have to just sit there and take it. Using your
CB or ham transceiver’s S-meter and a loop antenna. you can
locate him. take away his anonymity. and a discuss the matter
up-close and personal.

On a more pleasant note. the Directional Loop Antenna
described here can be invaluable when searching for a CBer
who's lost or in need of help.

Going Further

A direction-finding loop antenna is a tried and proven
method of finding a transmitter. The unit described here can
be built with, or without. an optional preamp. depending
upon the sensitivity of your receiver. It is designed for direc-
tion-finding only—not for transmission. In fact, should you
desire to blow away your final amp’s chips. press the talk
button when the loop is connected.

As shown in Fig. 1. the antenna proper is a loop of copper
tubing. Itis mounted to a larger piece of PVC or ABS plastic
tubing. used as a mast, and tuned with trimmer capacitors
and an adjustable slider. The antenna is attached to a ham or
CB recciver or transceiver. The receiver (or transceiver’s) S-
meter is used as an indicator of received signal strength.
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Here’s a useful project to help find a
CB’er or Ham who is causing TVI, or one
who is lost or otherwise in need of help!

When the flat surfuce of the loop is aimed (broadside) in the
direction of a transmitter. the S-meter will provide a null
indication. In other words. the direction of the flat side of the
loop will indicate a line along which the transmitter is lo-
cated. Adding a pointer to the unit. perpendicular to the flat
side of the loop. can be a help.

Of course. if you rotate the loop 180°. you will get a second
null. Therefore. at least two readings—and a map—are re-
quired. as shown in Fig. 2. With two readings. the position
indicated by the intersection of the two lines is the location of
the transmitter. Thus. with the aid of a map (oil company and
auto-club maps are the best). you should be able to track
down your quarry. However. the more readings you take. the
sharper an indication of the location you can obtain.

Loop Antenna Construction

To build the loop proper. take a 30-inch length of copper
tubing and start bending it into a loop around a S-gallon paint
can, or a thin telephone pole. or similar form to give you the
basic shape: you can finish it up by hand (of course. a pipe
bender or former is the ideal way to go). At the two open ends
solder a 5- to 50-pF trimmer capacitor (Cl) so it can be

30-IN. LENGTH of copper-tubing loop is cemented in place
with epoxy. Trimmer capacitor C1is soldered to bridge
the loop’s ends. Note coax cable taped to loop at left.



adjusted from the top side. Drill two holes through the tubing
for two #6 screws that are used to mount the loop to the mast.

Attach the braid of a piece of RG-58/U or equivalent coax
to the top center of the loop, with the center conductor going
10 a copper slider. Four inches minimum of the braid should
be attached to the slider. The slider can be cut from a piece of
Yea-inch thick copper or brass sheet to approximately % X Y
X Yea-inch, with a Ys-inch screw hole, and a 3-32 X Ys-inch
screw/nut combination used as a tightener.

Preparing the Mast

The copper loop is mounted on a piece of 2-inch diameter
ABS tubing or equivalent. The tubing, which is used as a
mast, should be a least one-foot long. Two %e- X I-inch slots
are cut in the top side of the mast to receive the copper loop. A
¥- X ¥-inch slot is cut in the bottom side of the mast for the
output coax line. Two '"es-inch holes were drilled to hold the
loop to the mast with #6 2)2-inch screw/nut combinations.
The actual length of the screws will be dictated by the
diameter of the mast tubing used. Another %-inch hole is
drilled in the bottom of the mast to hold a line restraint for the
output coax.

Also, two Y%-inch holes were drilled to hold a small circuit
board upon which C2, C3, and LI are mounted: another Y-
inch hole is drilled to allow adjustment of C2 if no preamp is
used. On the other hand, an additional Y4-inch adjustment
hole is required for a third trimmer capacitor if a preamp is
used.

If no preamp is required, C2, C3. and L1 are mounted on a
piece of perforated construction board, with the loop coaxial
cable attached to the center tap of L1 and ground, and the
output coaxial cable attached to C3 and ground (see Fig. 3).
Inductor L1 consists of 25 turns of #24 magnet wire on a Y-
inch coil form, tapped 6 turns from the lower end. That is,
wind 6 turns, make a Ys-inch diameter loop, twist the loop and
wind another 19 turns. Capacitor C2 is wired in parallel with
L1 and C3 goes to the tap. The low end (end with smallest
number of turns) goes to ground. The inner lead of coax from
the loop is soldered to the tap and the inner lead of the output
coax is soldered to the other end of C3.

Generally, well-designed receivers with at least one RF
preamp stage and a good signal-to-noise ratio won't require a
preamp. Further, too much gain can have the net effect of

END OF COAX BRAID is soldered to the top-center of the
copper loop and the center conductor of the cable is con-
nected to the slider that is made from a piece of copper.
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FIG 1—A LOOP ANTENNA can easily be built using some
copper tubing, some plastic tubing for the mast, and a few
components. It can help you locate the source of troublesome
TVl, or find the position of someone who is in need of help.
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FIG. 2—TO PINPOINT a location, at least two readings
should be taken. The point where the lines determined by
those readings intersect is the general location of the
transmitter. The more readings that are taken, the more
precisely a location can be found.
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FIG. 3—THE BASIC circuit to tune the loop antenna. Coil
L1 consists of 25 turns of #24 magnet wire, tapped at 6
turns from the low end, on a Y-inch form.
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