Fox Hunting 101

An overview of amateur radio direction finding (ARDF)
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mateur radio is better in the great outdoors!
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nat is fox hunting?

Ny is fox hunting so much fun?

Ny is fox hunting an important skill?

« Basic fox hunting equipment

* Three-step technigque for finding the fox

« Step 1 - Finding the signal

« Step 2 — Triangulating the source

« Step 3 — Attenuating the signal and
finding the fox

* General fox hunting tips

« Advanced topics for future study

e Suggested resources
« FCARC Fox Hunt on 6/6/26
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A Conversation on Public Logs, pgs. 93, 98, 101
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What is fox hunting?

« Fun and useful activity that
iInvolves finding a hidden radio
transmitter

* |t's a lot like a scavenger hunt,
orienteering, or geocaching
involving radios

» Requires simple direction finding
equipment

« Easy to learn with just a few
basic skills needed

* |s recognized as a competitive
sport called ARDF




Why iIs fox hunting so much fun?

» Being outdoors enjoying the fresh air and scenery

* The social aspect of working together as a team

* Anyone can participate, it does not require any special type of license

. No special equipment required, a simple radio receiver is sufficient

* The competitiveness of working against other teams

* The satisfaction of putting together and building your equipment

* The physical exercise of walking and searching

* The mental exercise of taking bearings, plotting, and finding the signals




Why iIs fox hunting an important skill?

« Search and Rescue
» Crash sites
« Stranded people
 Wildlife beacons
 Distress signals
 Locating interference
« Jammers
* |llegal transmissions
« Stuck transmitters

e Sources of noise




Basic foxhunting equipment

Fox — the radio transmitter Sniffer— the radio receiver
provided by event organizer used to find the fox

null the radio signal signal strength



Basic foxhunting equipment - Fox

The transmitter (aka “fox™) can come
INn a wide variety of sizes, power levels,
and functions.

Daddy “high power” vs.
Baby Fox “low power”
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Basic foxhunting equipment — Sniffer (Radio)

e Scanner
* Handi-Talkie (HT)
» Signal strength meter (RSSI)

« BNC connector for quick
antenna change
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Basic foxhunting equipment — Yagi Antenna

4 1 3 '3 2
3 ELEMENT TAPE MEASURE YAGI
|- NT.

Prints By: Jeffrey Bai 1K Http://www.NT1K.com

Directional antenna

High gain in front

_Oow gain in back

Almost no gain on sides

Used to locate the initial signal
Used to take bearings &
triangulate the signal

Not needed when you're close
to the fox

You can purchase one or make
one yourself (what we did)
The “tape measure” Yagi is a
classic fox hunt antenna
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BaS|c foxhuntlng eqmpment Loop Antenna

Directional “null” antenna
Gain around the loop

Null in the middle of the loop
Peaks indicate direction of fox
Use the null “lack of signal”
when you're close to fox for a
sharp bearing

Confirm the direction!

Pane of bop perpendicuiar 10 Grocton of wave travel

Plane of bop paralel 1 drecton of wave ravel
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Basic foxhunting equipment — Attenuator

When you get close to the fox, the signal will overload the receiver.
Attenuation dampens the signal strength.

Body Passive / Active /
Blocking Resistor Frequency

Body fade antenna pattern

Offset Attenuator |

F

Lo

ain adjust

F, typically = 1- 4 Mhz
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Basic foxhunting equipment — Attenuator
Frequency Offset Attenuator

Fl:l

et very good range 20-30db

F

\/ Offset Attenuator

« RSSI| bar graphs don’t have a

*F g

| « RSSI overloads easily
py ¥ * RFlcan get into the radio itself

« Solution: Frequency Offset

FiI'I z_ i
-

I:LI:I

zain adjust

F ., typically = 1- 4 Mhz

Attenuator
« Basis: Going off frequency
attenuates the signal

How to Use a Frequency Offset Attenuator (YouTube video)

Tune your receiver 4 MHz above or below the fox
frequency

Rotate the knob all the way clockwise to add or
subtract the 4 MHz back into the radio signal
Rotate counter-clockwise to attenuate

Offset attenuator is really a mixer
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https://youtu.be/hEZ5n9juUto

Three step technique for finding the fox

1. Finding the 2. Triangulating 3. Attenuating &
signal the source finding the fox

AN J

\watour Radio,

(+]

Q Bearing #1

Fox located at
Kiwanis Park

o Bearing #4

o5 /
Willow Pond 47 Bearing #3
Aviation
Inc Airport

/
//

/
/ Adams Airport

Bearing #2 %

Legal
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Step 1 - Finding the signal

Study map!
. Start from high ground

SNIFFER

3 ELEMENT
) YAGH ANTENNA

BEACON TRACKER

HAND R

. Get a good first signal
Pay attention to signal strength
. Look for reflected signals

How to Take a Bearin

(YouTube video)

DO wWwN =

. Plot the first bearing
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https://youtu.be/ajXLq4Iy1X8
https://youtu.be/ajXLq4Iy1X8

Step 2 — Triangulating the source

Take multiple bearings to the
direction of the strongest fox signal
Need at least two bearings to get
an intersection, but better to get
three

/
322... un 1 P W.?"’\"

Resist the temptation to go directly
to the source of a single bearing Yetesets

Consider signal strength and
reflections

Plot the bearings on a map or use
an app (Fox Hunt Pro or SigTrax)
Triangulating is best used when the
fox is far away NSNS
Triangulating is not as useful once 117 &%~ AN
you are close to the fox and the MR

signal is strong in all directions
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Step 2 — Triangulating the source (Example 1)

gl . Alford Memorial Radio Club (Stone Mtn)
e « Daddy fox on VHF — 20 miles away
& Mullberry s « Baby fox on UHF — walking distance
« 3 hours to find the foxes
2\ — ¢ Not sure if anyone found daddy fox
'\  Most all teams found baby fox
HDacUB « Very hilly terrain

o

[

We took too many

bearings from the

west and not enough

from the east or south
)

Y « Lots of reflected signal

- ots of reflected signals
RO (EZL) We spent
5 most of
Lawrencéville ourtime
one ridge

over

Grayson

First bearing was pretty good

43.6° 4/7/18, 9:05 AM m
33.9024° N, 84.0027° W (ki4ask)
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Step 2 — Triangulating the source (Example 2)

Q Bearing #1

Willow_Pond
Aviation
Inc Airport

Bearing #2 (Z

Legal

2" o Fayette County Amateur Radio Club
« Baby fox on VHF — audio & tones

& »  Started on high ground
« (ot a solid first & second bearing
¢ * Actually took 3" bearing right next to
Fayettevil}ée the fox and didn’t know it!
 Drove away and came back to bearing
i maions #3 and were first to find the fox!

Kiwanis Park

\ o Bearing #4

N
gf Bearing #3

D

. (\®
@ed\“\

Adams Airport
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Step 3 — Attenuating the signal & finding the fox

1. If you're getting a strong signal no matter
where you point the antenna, you're close

2. If you can take the antenna off the radio and
you get a strong signal, you're close

3. When you're close you've got to attenuate
the signal

4. Consider using a loop and/or an attenuator to
dampen the signal R ahd

5. Use body blocking to help as well ’
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General fox hunting tips

1. Fox hunting involves following clues —

signal strength, direction, terrain, visual

clues

Read the terrain and know how to use it

Be familiar with your equipment and it’s

imitations

4. Bearings are rarely more accurate than

20 degrees, so the more bearings the

better

Discard bearings that don’t make sense

VHF is mostly line of sight, but there can

be reflections and multi-path signals

7. The last few hundred feet of the hunt
are often the hardest

8. Use your eyes! Your eyes work faster
than your radio equipment when you're
close

9. Have fun!

SEN
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Advanced topics

» History of radio direction findings
 Map, compass, and land navigation skills

’\E?/
* Doppler shift systems 1
« TDOA systems p B
+ Radio orienteering 1 " i
L AV~
* Attenuator circuits Ll TN,
» Antenna theory S — i
« Competitive ARDF % ﬁ

22



Suggested resources

1. Transmitter Hunting: Radio Direction Finding Simplified

by: By Joseph D. Moell, KBOV, and Thomas N. Curlee, WB6UZZ
http://homingin.com - the definitive website about fox hunting
Byonics — manufacturer of "fox” transmitters

Arrow Antennas — manufacturer of “fox” hunting antennas and gear
Local amateur radio clubs — websites and Facebook pages

ok Wi

A Conversation on Public I.g pgs. 93, 98, 101

TRANSMITTER T R e
AR mdteur' Rd(ll()
RADIO DIRECTION - ff TS P
FINDING SIMPLIFIED &5 : T oA :x cu (o ¥~

JOSIMM D, MOLLL, KGOV, AND THOMAS N, CURLLE, WhslLZZ
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http://homingin.com/
http://homingin.com/

FCARC Summer Fox Hunt — 6/6/26, 8am

« Hunt starts at 8am sharp on Saturday, June 6th
 Instructions will be given on 521 repeater

« We will monitor the repeater throughout the event

* Huntends at 10:30am

 Fox will be VHF, 5 watts

« Fox will be hidden within city limits of Fayetteville

« Once you find the fox, take one of the numbered sticky notes.
« There will be instructions at the fox location on what to do once you find it.
* No doppler devices allowed

« This will be an “easy” fox to find, no tricks or gimmicks

« Fox will be less than 100 yds from a parking spot

« QOpen to anyone, invite friends & non-hams

« Event takes place rain or shine

Based on this presentation and your prior
experiences, what are some hints & tips
that you have for a successful hunt?
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FCARC Summer Fox Hunt — 6/6/26, 8am
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About the speakers - KI4ASK & KI4HHI

Joe & Mary Catherine are a husband-wife team that enjoy
ham radio in the great outdoors — SOTA, POTA, and Fox
Hunting

In addition to amateur radio, they also have a GMRS
license WRCL957

Joe is the former ARRL Assistant Section Manager -
Georgia Section, Georgia AuxComm PIO, and Past-
president of the Fayette County Amateur Radio Club

He’s also a Volunteer Examiner — ARRL VE, Laurel VEC,
W5YI-VEC, WAVEC, GLAARG

Mary Catherine is very active in the community with
various ham and non-ham groups.

Joe & Mary Catherine both enjoy public service — Special
events, EmComm, Skywarn, CERT, ARES, AUXC

When they’re not on the air, they enjoy trail running,
hiking, orienteering, fitness, and rucking.

They've been married for 32 years and have three grown
children.

Email: jJdomaleski@gmail.com
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Joe KI‘ASKD Mary CatherineKI‘HHlD S
FAYETTEVILLE - GEORGIA
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