THE BIG PICTURE

Tools for T-Hunting

Foxhunting, also known as transmitter hunting or T-hunting,
is a fun outdoor activity in which hams use direction-finding techniques to
search for hidden transmitters known as foxes. Foxhunting requires equipment
that can be purchased — or even made — relatively inexpensively.
Here’s a look at what you’ll need to find the fox.

A Fox

Foxes can take several forms. Military
surplus ammo boxes, like the one shown
here, are common because they’re
strong and weatherproof. Inside the
box, you'll find a handheld radio, a
battery, and an automated controller.
It's also possible to simply give a friend
a handheld and ask them to transmit at
regular intervals from a hiding spot.
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A Directional Antenna

Turning a directional antenna while watching your radio’s
signal strength meter helps you decide which way to go.
You can buy a ready-made directional antenna, like the
one shown here, or make your own, which is relatively
simple and costs about $30.
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Tools for Fine-Tuning

As you get closer to the fox and its signal gets stronger, your antenna’s
directivity will be reduced. In order to find your way, you'll need an attenuator,
a device that reduces the level of strong received signals. Here, we're
showing an attenuator (the gray box) that works with a small loop antenna
(more about that in a minute!), but you can also attach an attenuator to
your directional antenna. You can buy ready-made attenuators, or build
your own from a kit. The loop antenna shown here is perfect for homing

in on the fox when you’re so close to it that your directional antenna has
lost directivity. See “A 2-Meter Foxhunting Loop Antenna” in this issue for
complete instructions on how to build and use this antenna.

A Handheld Radio

You'll need a handheld radio
that has a signal strength
meter so you can gauge the
strength of the signal as you
move your antenna around.
Remove the antenna that
came with the radio, attach
your foxhunting antenna, and
you’ll be on your way.
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PROJECT BUILD

A 2-Meter
Foxhunting
Loop Antenna

This easy-to-build handheld
transmitter-hunting loop
antenna is an indispensable
accessory for pinpointing
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Tools and Materials
= 12 to 14 in. of ¥2-in. PVC water pipe

= 13.5 in. of aluminum (or copper) tubing,
Ya-in. OD

= 5 or 6 feet of RG-58 coaxial cable

= 12 in. of RG-mini-8 coaxial cable

= 3in. of AWG 12 solid bare copper wire
u Zip tie

= RF connector for the coax (appropriate
for your transceiver or attenuator)

= Heat-shrink tubing
= Drill motor

= Step-drill bit

= /g-in. drill bit

= Y4-in. drill bit

= | ong-nose pliers

he article “Foxhunting Basics,” in the September/October

2023 issue introduced the basics of foxhunting (also known

as transmitter hunting or T-hunting), a popular ham radio
sport that’s ideal for radio clubs and newcomers, especially as a
first exposure to ham radio.

= Soldering iron and solder
= Flashlight
= Antenna analyzer

= Handheld radio with signal strength
indicator This inexpensive handheld direction-finding loop is a must-have for when you are right

= Offset attenuator near the hidden transmitter — its signal will be strong and your big antenna will nat-

urally lose directivity — or when the fox has been cleverly tucked away inside another

object. It is also handy all by itself for smaller, on-foot-only transmitter hunts.

The loop’s tuning capacitor is made from just the center conductor and the plastic
dielectric of a movable, short section of small-diameter RG-mini-8 coax pushed inside
the loop’s tubing. Shifting the position of this section tunes the loop by changing the
capacitance across the gap between the ends of the loop.

To use the loop, you’ll need a handheld transceiver and an attenuator — usually an off-

set attenuator. The attenuator is not an option — it is essential, and can be attached di-
rectly to the antenna or worn on a belt along with the transceiver. Refer to “Foxhunting
Basics” in the September/October 2023 issue for more information about attenuators.
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Construction
Step One

Cut 12 to 14 in. of ¥2-inch PVC water pipe. Prepare one end by using a step-drill to
enlarge the inside diameter of the pipe (see (1)). Enlarging this end will help when
tuning the antenna. This end, with the larger inside diameter, will be referred to as
the top in further steps.

Step Two

Carefully mark the location of the holes along the pipe according to the diagram
below. All but the lower balun hole are drilled through both sides of the PVC pipe.
The holes that support the coupling/feed loop are ¥ inch. Use the Ys-inch bit to first
make starter holes at the other locations, then enlarge the holes for the main loop
and for the choke balun. If desired, you can use a small reamer to fine-tune the size
of the larger holes.
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Step Three

Use the Ys-inch drill bit to elongate/chamfer the four holes for the coupling/feed
loop (see (2)). Elongate/chamfer the upper holes in an upward direction and the
bottom holes in a downward direction. This makes it easier to install the coupling/
feed loop ends into the pipe.

Step Four

Use a Ya-inch drill bit to slightly elongate/chamfer the holes for the main loop, the large
aluminum tubing loop. This similarly makes it easier to install the main loop tubing.

Step Five

Size the through-holes and the bottom hole for the choke balun for the type of
coaxial cable you will be using for the feed line and choke balun, as indicated in the
diagram above. Y4 inch is suitable for RG-58 or RG-mini-8. Elongate/chamfer the
bottom hole, slanting it toward the bottom end of the pipe.

Enlarging the PVC pipe inside diameter (ID)
with a step-drill. This will be the top of the
antenna.

Drilling Through Pipe Accurately

Drilling accurately through round
tubing can be difficult. You should

not try to drill through both sides of
the PVC pipe in one pass with just a
hand drill. Use a pipe center punch to
accurately and separately punch the
pipe on opposite sides, before drilling
each side separately. If you have a drill
press to align your work more pre-
cisely, it will be easier to make proper
through-holes. Center drilling guides
used for drilling wooden dowels are
available on the internet for a modest
price. These are useful tools to have in
your toolbox.

Elongating/chamfering holes to allow the loop
to be inserted more easily.

Continues on following page.
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step ix

Form the 1-inch coupling/feed loop from wire, and spread the ends so that they are
roughly % inch apart (see (3)).

Form the main loop to the proper dimensions from aluminum tubing. If you use a hack-
saw or a tubing cutter to cut the tubing to length, be certain to deburr both the outside
and the inside of the ends, so that when you insert the movable tuning section later, it
will slip in and move smoothly.

To allow the loops to be inserted into the PVC pipe, bend the loops so that the ends are

Both loops formed: the larger main loop (left), offset from one another, forming a spiral (see (+)).
and the smaller coupling/feed loop (right).

Step Seven

Cut a 12-inch section of RG-mini-8 coax and remove the entire outer jacket and shield,
leaving just the center conductor and the dielectric (the plastic) on the center conductor
wire. Using a permanent marker, place a mark at the halfway point along the dielectric.
Insert this section into the main loop, leaving roughly % inch protruding.

When placed inside of the main loop, the center conductor wire in this section, along
with the inside walls of the main loop, form a variable capacitor that tunes the entire loop
to the 2-meter band. An untuned loop would work, but a tuned loop is more sensitive.

Loops spread for inserting into the pipe:
the larger main loop (left), and the smaller

coupling/feed loop (right). Step Elght

Install the small wire coupling/feed loop by carefully passing one of its ends through the
top hole in the pipe and then working it through to the hole on the other side. This can
be tricky. Use a flashlight or other high-intensity light source to illuminate the inside of
the pipe from the outside to allow you to locate the exit hole inside (see (5)).

After you have inserted the wire through the top holes, straighten out the spiral in the loop
and insert the ends through the bottom holes. The ends of the loop should not be touching.

Install the main loop in similar fashion, passing the spiral into the bottom holes first so that
the gap between the ends at the top of the PVC pipe is visible in the enlarged pipe diameter.

Step Nine
llluminating the inside of the pipe with a At the gap in the main loop, which should be visible in the top end of the pipe, use long-
flashlight can help you find the exit hole. nose pliers to move the stripped section of mini-8 coax center conductor and dielectric

that you inserted into the main loop in Step Seven, until the mark indicating the halfway
point is centered in the gap (see (s)).

Step Ten

Pass one end of the feed line coax all the way through the top two choke balun holes
in the pipe. Leave about 4 inches of coax coming out of the upper hole to make the
connection to the feed loop. Wind coax turns around the PVC pipe to fill up the 1-inch
space between the holes for the balun, inserting the long end into the chamfered bot-
tom hole so that the end comes out of the bottom end of the pipe. Work the coax into a

tight coil (see (7).

Using pliers to move the tuning capacitor
section into place.

Forming the choke balun.
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Step Eleven

Above the balun, remove 2 inches of the outer jacket of the coax and separate the shield
and the center conductor into two individual conductors by de-braiding the fine wires of
the shield into individual fine wires and then twisting them into a single conductor. Then
remove about an inch of the dielectric at the end of the center conductor (see (3)).

Tin with solder both of the now-separated coax conductors, and apply heat-shrink
tubing over them for weatherproofing.

For step-by-step instructions and photos of this process, see Step 9 of “A Low-Cost, High-
Performance Beam Antenna for 2 Meters” in the January/February 2024 issue.

Preparing the coax for connecting to the
Then solder the tinned ends to the small coupling/feed loop at approximately the 4 coupling loop.
o'clock and 8 o’clock positions on the small loop (see (9)).

Use a zip tie to secure the coax to the PVC pipe between the main loop and the feed
loop (see @)). At the other end of the feed coax, install an appropriate RF connector.
This completes construction of the loop (see W)).

Tuning the Antenna

The easiest way to tune the loop is with an antenna analyzer such as an MFJ-259 or
similar. Connect the analyzer to the antenna’s feed line and sweep across the VHF
band until you find the loop’s SWR dip. Initially, it’s likely that the dip will be below the
2-meter band. Then, inside the top end of the PVC pipe, use your fingernail to slide the
movable tuning section in small increments to adjust the frequency (see @)). Each time Soldering the feed coax to the coupling /feed
you move it, use the antenna analyzer to find the new SWR dip frequency. Repeat the loop.

process until you reach the desired frequency.

For more information, see “Tuning an Antenna with an Antenna Analyzer” in the July/
August 2023 issue.

Using the Loop

If the transmitter hunt that you're participating in covers a large area, such as a hunt that
involves travel by car, you will not use the loop at first. You'll start with an antenna most
likely mounted on the car, or a larger beam antenna to get you within walking distance

of the “fox” and close enough for the fox’s signal to be received clearly on the loop. From
there, however, the loop alone may be all the antenna that you’ll need. Or you can use a

larger handheld beam at first on foot, and the loop only when you get close to the fox. Add a zip tie to secure the coax between the
balun and the coupling/feed loop.
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But very close to the fox, where the signal is very strong, a bigger transmitter-hunting
antenna, such a handheld beam, will lose directivity. Here the loop is invaluable, espe-
cially if the fox has been concealed inside another object, such as a backpack. Then by
reducing the offset attenuator to very low sensitivity, you will be easily able to use the
loop antenna to track the fox to within inches of its location.

When you begin using the loop, hold it above your head and away from your body. Notice
how strong the signal is on your handheld radio. Adjust the attenuator for a mid-range
indication on your handheld.

Then rotate the loop in a complete circle. Note that the loop is bi-directional — it picks
up equally well in two directions, off of both ends of the loop. Broadside to the loop, it
picks up less. Therefore, when you turn the loop in a full circle, there will be two signal The completed antenna.
maximums and two minimums.

To find which one is correct, hold the loop perpendicular against your chest, (see the
lead photo) and rotate your body in a full circle while noting the signal strength from the
fox. This is called using body fade. By partially blocking the signal with your body, the
loop now picks up the signal better away from your body. The strongest signal will now
be when you are facing the fox.

As you move toward the fox, continually rotate the loop back and forth a little through
the signal maximum and periodically decrease the sensitivity of the handheld radio by
turning down the attenuator. In this way you will be able to walk right up to the hidden
transmitter.

Tuning the antenna.
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