Radio Direction Finding

Fox Hunting on 70cm



VE3QVY - Hagen

"My transceiver ia over here.
That's just my tasting equipment.”
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Brief History of RDF

Marconi puts RDF equipment on ships for radio navigation in 1912

RDF stations used on land to track warships during WWI

Loop antennas reduce the size and start appearing in 1920s on planes
Modern electronics eliminate the need to physically rotate antennas

With computers, large arrays of antennas were created during the cold war
Amateur radio fox hunts become popular in the 50’s starting with HF bands
In the 70s 2m handheld FM transceivers become popular

Last 10-15 years seems to have a slow down in popularity

Resurrect fox hunting but now on 70 cm band!



Why 70cm band?

Full size antennas are a lot smaller and manageable

All new HTs have 2m / 70cm bands

Quiet areas in the band - great for offset attenuators

Inexpensive 70cm transmitter modules available to make ‘foxes’

2m favours longer ranges in wooded/hilly environments

70cm favours deeper nulls, more multipath, and signals being blocked by
trees, hills, and buildings

Some radios are less sensitive on UHF than VHF

e Less fatigue but more challenging



Equipment needed

A directional antenna

o 3 or5element Yagi antenna
o 3D printed Biquad antenna

A handheld transceiver - S meter not so important
o AHT where the VFO can be adjusted easily is more important

An attenuator - offset attenuator is best
o Close distances the HT will pick up the fox with a 50 ohm dummy load

Time of arrival antenna
o Does not require the antenna to be tuned to a specific band

Maps/compass - for iPhone there is an app for that



TWAYRDIO UHF Yagi Antenna 400-
470Mhz High Gain 9dBi 70cm Base
Antenna for Yaesu Motorola Kenwood
Baofeng Handheld Two Way Radio
Repeater Mobile Radio

Visit the TWAYRDIO Store
3.8 &k kkirwv (10) | Search this page
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Price history

Or $7 500 /2 weeks (x4). Select from 1 plan

Get $25 off your order instantly: Pay $34.99 $59:99 if approved for
the Amazon.ca Rewards Mastercard. No annual fee. Conditions apply.

J/prime Tomorrow
FREE returns v

Antenna Radio
Brand TWAYRDIO
Colour Silver
Number of 1

channels

Impedance 50 ohm

Maximum 70 centimetres
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Directional Antenna radiation pattern - in theory

Directivity (dB)
i

Front

Back

270°



The difference between theory and reality is:

In theory there is no difference



The shoot out at the O-Kaye corral
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Measuring F/B and Front/Null - in reality

Antenna
Rubber Ducky
Biquad
3 element Yagi

5 element Yagi

Front/Back
0 dBm
0 dBm
~0 dBm

1-2 dBm

One S unitis 6 dBm

Front/Null
0 dBm
7 dBm
5dBm

12 dBm



Using an attenuator to reduce signal

e Reduce the null to below the noise floor

o  Signal will disappear in the null and be faint when pointing forward
o AGC circuits may take a bit of time to pick up faint signals

Farther away from the transmitter = less attenuation needed

Objects and your body can also be used as an attenuator

Resistive attenuators work until the front end of the HT is overloaded

Offset attenuators are not susceptible to front end overload

Use a longer coax cable to keep the HT out of the hot zone when really close



Offset attenuator

e Local oscillator is mixed with antenna to produce a new signal at fox
transmitter frequency + offset

e Square wave used so multiple odd harmonics are mixed with the transmitter
frequency

e A potentiometer is used to control the level of the offsets

o Less level = greater attenuation
e (Odd harmonics of the square wave are naturally less in level

e Example: Fox @ 440Mhz, square wave offset 100khz

o 440.1Mhz, 440.3Mhz, 440.5Mhz and so on, the further away from the fox transmitter
frequency the higher the attenuation

e Offset signals only exist in the attenuator / handheld Tx



Time of arrival Antenna - or Phase difference Antenna

e Uses two antennas that are switched back and forth at audio tone rates - such
as 1000 Hz

e If the antennas are broadside to the direction of the fox, the RF signal arrives
at the same time, the antennas are in phase, no sound is heard

e If one antenna receives the RF signal a little sooner than that other, the
antennas are out of phase, which produces a tone on the HT

e Antennas are usually V4 to % of a wave length apart

e \Works great at medium ranges (20m - 300m)

e Multipath and close range makes it tricky to get a bearing on the Tx



Last words

e Fox hunts are less popular, how to bring it back

e Try to getlow cost of entry
o < $15 for Biguad Antenna
o < $15 for offset attenuator
o < $20 for TOA or phase antenna

e Group Buy or building project?
e Maybe standardize the Antenna so building skills are not a factor
e Start some fox hunt trials to iron out the details



