11th May 2024

433mhz Fox hunting Kits

The instructions for making these kits are not as extensive and clear as the
other kits aimed at youth members assembling them.

These instructions assume that the assembler has quite an extensive
knowledge of electronics and experience in building kits, and can work out the
finer details.

Any questions then email me - Michael venturers@cobargoscouts.org.au

Design overview
| decided to design fox hunting kits based on the unlicensed 433MHZ band so that you
do not need a radio license to be able to run Fox Hunting with Scouting youth.

Costs

These kits are relatively cheap to make, the Transmitter will cost you about $25 each, and
the receiver about $90-$100 each if you make them with the tape measure antennas. The
transmitter will cost a bit more if you buy a ready made 6db antennas, however the Tape
measure antenna works quite well.

Range
The Transmitter used, is just below the allowed max output for Australia. The 6db Yagi

antenna, combined with the 433mhz RXB6 receiver will give you about 250-300 Metres
(line of sight) with these kits. (More than enough for Scouts). As you get closer to the
receivers, you will start to get the usual increase and decrease in tone as you pan around
looking for a signal.

Interference

As this is on the 433MHZ frequency, you will need to be aware that they will interfere with
other devices in the same band, such as car remotes, wireless doorbells etc. | have found
that as you long as you keep the transmitters at least 20M (50M to be safe) away from
other devices that it may interfere with then you will not have any issues.

Crossover between transmitters

As i am using cheap 433mhz transmitter modules, there are no “channels” as such that
you can use so that they do not interfere with each other. Just keep them at least 50M
apart and then you will be able to set up multiple transmitters that will not interfere with
each other.

Cobargo Scouts www.cobargoscouts.org.au 1



http://www.cobargoscouts.org.au

11th May 2024

ID’s

Each transmitter has 2 sets of switches. One is the 8 bit system address, and the other is
the 4 bit ID. The system address has to match between the transmitter and receiver. The
ID is what will show on the front of the receiver (Numbers 0-9). So in theory, the system
could scale up to 10 Receivers*256 = 2560 transmitters, and 256 set of receivers
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System Address must TX id, this is the number that will
match receiver display on the receiver, it is set in
address Binary (numbers 0-9 only)

RSSI

These kits use the RSSI output of the RXB6 433mhz receiver module, so you get an
increase and decrease in tone, as you pan around looking for transmitters. You may or
may not have to put in attenuation switches. You can get within 10-15M of the transmitter
without any attenuation necessary. If you get closer that that, you will have some trouble
finding direction, and may even get signal received from the back of the kit. | have built 20
and 50DB attenuation into my Kkits.

Construction time

It will take about 30 minutes to make a transmitter. The receiver will take about 6-8 hours,
if you also make the Yagi tape measure antennas and attenuation. My apologies this kit
has been designed with discreet components, if | get time | will redesign it with a Pic
microcontroller. (just need a spare 100 hours !!! Feel free to do this and share the design
files and code with me.

Attached files

1) Receiver Schematic

2) Transmiter Schematic

3) Easyeda design files, - create an account and upload to https://easyeda.com/
These files include schematic and pcb design files. You can then order them

directly from JCPCB from the “File” menu and then select Generate PCB Fabrication file”
4) Parts list - as at mid 2023
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Transmitter Overview

The Transmitter is designed to use as little power as possible, it should run for at least 2-3
days (continuously 24 hours a day) on 2 Alkaline AA batteries.

The Transmitter is designed to fit into a 180ml Sistema box (available from Coles or
Woolworths). This will help keep it waterproof

https://www.coles.com.au/product/sistema-klip-it-plus-container-180mI-3-pack-3793892

NOTE: | recommend taking the batteries out when you are not using the transmitter as if
the board rattles around in the box, the switches hit the side and can turn on. This may

The transmitter has 2 slide switches.
1) The left hand one is the on/off switch.

2) Cycle or Continuous - This Switch is used the make the transmitter either transmit
continuously or in an on/off cycle to make it harder to find. You can change the cycle
time, by modifying the values of the resistors R5 and R6 - get the calculator out !!!

In the Sistema Box

Rear View
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On/Off, Cycle or Continuous

See attached Schematic to work out component placement
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Receiver Overview

The receiver is designed to use as little power as possible, it should run for many days fox
hunting on 3xAA alkaline batteries. It uses about 20ma when on but not detecting
anything, and about 50-60ma when it is displaying a number and beeping. As you
approach the receiver, you will get the usual increase and decrease in tone as you pan
around.

R

Approx 6db tape measure antenna

<_ 20 and 50db Attenuator

Display - matches the
number on the transmitter, it
will blank out when nothing
is detected

Decimal point is on
when power switch
turned on.

Holes for the speaker

The Receiver has to be encased in a metal box, to ensure that the only way the RF
signal can get into the receiver module is through the antenna socket. If its not in a box,
then the signal can go straight into the receiver, bypassing the antenna, and you will not
be able to get the direction to follow.
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The RXB6 433Mhz Receiver needs to be modified, so that we can get the RSSI output
from the onboard Syn500R chip. This is fed to the OP Amp and then to the 555 configured

as a VCO, to get the change in tone, as you pan around.

Pin 6 (DER pin) can be configured in multiple ways, by default it is configured to output the
same as the Data pin. By moving the “0” ohm resistor, it will change the output to RSSI.
Move the resistor as follows, a blob of solder will do if you manage to loose it, it is just a

short between the 2 pins.

RXB6 Receiver

2 -GND
3-GND
4-VCC
5-VCC
6 - DER

ac N\ Y
PASSED
7 - DATA

1234 b6 78 8 - GND

Top pin connects to the Syn500R

1 - Antenna

RSSI output
: default position that connects the
Battom pin, cannects ta the DER data pin to the DER pin, this needs
pin to be changed as below

. Move ta here
Default position
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Making and fitting the board

The board fits nicely into a hammond 1590B2 Box. It has holes for an 11mm standoff
between the board and the top of the box, this will hold the 7 segment display 3mm above
the box, so that you can fit in a piece of red 3mm perspex between the box and the
display, and hold the board in a stable position when you change the batteries..

The other side has 20mm standoffs, that effectively sandwich it between the other side of
the box and the board, so that it does not move around.

Note, these really need to be 21mm, but i can not find any, so what i have done is put a
piece of soft foam on the top cover just above the batteries to keep it stable.

See attached
Front View Back view in the box
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the batteries
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Attenuator

Attenuation is “almost” not required. You should be able to get quite close to the
transmitter, with the receiver (within 10-15 Metres - depending on how good your antenna
is). At this distance, the youth members usually find the transmitter easily.

Any closer you may have trouble finding a direction, and even get direction signal from the
rear of the antenna. This is where attenuation comes in handy.

Turning the antenna horizontally instead of vertically is the 1st and easiest step in
attenuating the signal. Then use the switches in steps to reduce the signal further. The
combination of these, will allow you to get within a few metres, and still get direction. The
kids seem to have no trouble using it after you give them a quick demo of how it works.

I managed to sandwich the attenuator into a hammond 1590LBBK box

| copied the PI attenuation design from this site.

https://www.qgsl.net/z33t/rf step attenuator eng.html

and this one gave me the resistor values for 20 and 50 db.

https://www.fairviewmicrowave.com/t-calculator-pi-attn-new.aspx?
utm_campaign=Search DSA_Attenuators&keyword=&qgclid=EAlalQobChMIKLT0i53p-

alVVAwWrCh39AQmuEAAYAIAAEgKoVvD BwE

Cobargo Scouts www.cobargoscouts.org.au 7



http://www.cobargoscouts.org.au
https://www.qsl.net/z33t/rf_step_attenuator_eng.html
https://www.fairviewmicrowave.com/t-calculator-pi-attn-new.aspx?utm_campaign=Search_DSA_Attenuators&keyword=&gclid=EAIaIQobChMIkLT0i53p-gIVVAwrCh39AQmuEAAYAiAAEgKoVvD_BwE
https://www.fairviewmicrowave.com/t-calculator-pi-attn-new.aspx?utm_campaign=Search_DSA_Attenuators&keyword=&gclid=EAIaIQobChMIkLT0i53p-gIVVAwrCh39AQmuEAAYAiAAEgKoVvD_BwE
https://www.fairviewmicrowave.com/t-calculator-pi-attn-new.aspx?utm_campaign=Search_DSA_Attenuators&keyword=&gclid=EAIaIQobChMIkLT0i53p-gIVVAwrCh39AQmuEAAYAiAAEgKoVvD_BwE

11th May 2024
Antenna

Antenna design, came from this website https://www.instructables.com/433-MHz-tape-
measure-antenna-suits-UHF-transmitte/ see “ Step 5: YagiCAD”.

But its missing the choke balun, and the hairpin match.

The 1st antenna | tried did not have the choke balun, and it received from the side rather
than the front. 7 turns of coax, behind the driven element decoupled it and fixed it nicely.

Hairpin match, - | used 6 inches of solid wire, and just put a loop on each end, so i could
screw it onto the 2 halves of the driven element.

Hairpin Match - 6 inch
length of solid wire
screwed attached to each
side.

Choke Balun -
7 turns of coax
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Putting it all together

| built mine on a length of hardwood 500mm long *40mm wide * 19mm thick.
It was just the simplest way to mount everything. It may not be pretty but it works !!!!

Any questions then feel free to email me - Michael venturers@cobargoscouts.org.au

Lid screwed to the wood Handle made out of webbing

Assembled Attenuator and receiver
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