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Goal:  Multi-mode beacon, including WSJT modes, CW, and SSB using audio files to generate the 
signals. 

Model:  Use a USB GPS dongle to GPS time-align the Raspberry Pi 4, so that the timing of the audio 
signals can be set precisely and accurately.  Use a python script to control the timing and selection of 
the audio signals to be sent from the Raspberry Pi to the transmitter.

Hardware used:

Raspberry Pi 4, 4 GB  $55  https://www.adafruit.com/product/4295

RPi Case $6  https://www.adafruit.com/product/4301

5V @ 4A power supply  https://www.amazon.com/dp/B097P2NLVH

16 GB Micro Ultra San Disk  many choices on Amazon and elsewhere, on the order of $5-6 or less.

VK-162 G-Mouse USB GPS Dongle
https://www.amazon.com/Navigation-External-Receiver-Raspberry-Geekstory/dp/B078Y52FGQ/
$17

I.  Initial Setup:
1.  Follow the setup guide for the Raspberry Pi starting at this URL:  
https://projects.raspberrypi.org/en/projects/raspberry-pi-setting-up/1
2.  At step 2, I recommend installing Raspberry Pi OS using Raspberry Pi Imager, following 
instructions at:  https://projects.raspberrypi.org/en/projects/raspberry-pi-setting-up/2 
3.  Although the RPi will run “headless” without monitor, keyboard, or mouse when it is controlling the
beacon, you do need to connect up to these peripherals while setting it up.  The 3rd setup page describes
these connection details:  https://projects.raspberrypi.org/en/projects/raspberry-pi-setting-up/3   
4.  Page 4 completes the setup process:  https://projects.raspberrypi.org/en/projects/raspberry-pi-
setting-up/4

II.  Update Operating System:
1.  Left-click the “Terminal” icon at the top left of the Desktop to open a terminal window as shown 
below:
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Then type  sudo apt update and hit “Enter”

After the update completes, type  sudo apt upgrade and hit “Enter”.

III.  Add GPS Software and Configure it:

This recipe is taken from Mike Richards, G4WNC at: h  ttps://photobyte.org/raspberry-pi-stretch-gps-  
dongle-as-a-time-source-with-chrony-timedatectl/ . Mike’s procedure worked for me with just a couple 
of modifications needed, changing “python” to “python3” in a couple of cases.  These changes are 
reflected in the text below.

1.At the command prompt, type sudo apt -y install gpsd gpsd-clients python3-gps chrony python3-
gi-cairo

2.  Type sudo nano /etc/default/gpsd and then edit so that you have the lines shown in white below 
present:
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Note that “START_DAEMON-”true” is commented out.  If it is NOT commented out, your GPS 
dongle will likely not work.

Type ctl-o and hit “Enter” to save the modified file, and then type ctl-x to close the file.

Now that you are back at the command prompt, type sudo reboot to reboot.

After the RPi has rebooted, again open a terminal window, and then type:
 systemctl is-active gpsd
The terminal should respond with the word “active” on the next line.

Then type  systemctl is-active chronyd
The terminal should again respond with the word “active” on the next line.

Then type cgps -s  and the terminal window should appear similar to below:



Next, type  sudo nano /etc/chrony/chrony.conf
and you should see a file that begins as shown below:

 
 modify the chrony configuration file by scrolling to the bottom of the file and adding the following 
line to the end of the configuration file:
refclock SHM 0 offset 0.5 delay 0.2 refid NMEA

Type ctl-o and hit “Enter” to save the modified file, and then type ctl-x to close the file.

Check that all is well by typing:
chronyc sources -v

You should see a window that looks something like below, and “NMEA” should be somewhere on the 
list.  If you have internet access, then there will be other time sources as well.



IV.  Add and Modify Beacon-Related Files
The following files will need to be added to your home directory which is /home/yourusername.  For 
example, my home directory is /home/roger:
bash_script
BeaconPlayAudio3.py
Your audio files.  In this example, these are W3SZ_Beacon_CW.wav, W3SZ_Beacon_SSB3.wav, and 
Q65_60C_140.wav.

Samples of each of these files can be obtained by clicking on their embedded links above.  However, if 
you don’t yet know your way around the RPi the easiest way to put these files into the proper directory 
is likely to use the RPi’s web browser to download the zip file at 
https://w3sz.com/pythonbeacon/webbeaconfiles.zip then type the following commands into a terminal 
window, in each case substituting your username for “roger”:
sudo mv /home/roger/Downloads/webbeaconfiles.zip /home/roger/
unzip -j webbeaconfiles.zip

You can start the browser from the Desktop by left-clicking the globe icon in the upper left corner of 
the Desktop:
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The contents of the file bash_script are as below:

#!/bin/bash
/bin/sleep 30 && /usr/bin/python3 /home/roger/BeaconPlayAudio3.py &

Using nano as described several times above you need to change the text “roger” in this file to your 
username and then save the modified file.

Similarly, in the file BeaconPlayAudio3.py , where “roger” appears in the path for each of the sound 
files, you need to change it to your username.

You need to set the permissions on the bash script and python files so that they can be executed.  Using 
a terminal window, move to your home directory where these files reside and type:
sudo chmod +x bash_script  and then hit “Enter” and then type:
sudo chmod +x BeaconPlayAudio3.py and then hit “Enter.

Note that aplay supports only wav, raw, au, and voc audio file types.  It does NOT support mp3 files.  
Also, remember that the wav file durations need to be shorter than the beacon intervals that you have 
defined.  Here that interval is 60 seconds, and each of the 3 files is 58 seconds duration or less.  
Depending on the origin of your WSJT mode files, you may need use an app such as Audacity to 
shorten them by removing the “dead space” after the sequence has completed in order to achieve this.

V.  Schedule the RPi to  start the beacon (by running the file bash_script) with each reboot
We use crontab to schedule the running of bash_script with each boot of the RPi.  To do this, first type 
in a terminal window:
crontab -e
This will bring up nano with the crontab schedule file loaded.  The window will initially look like this:

 



Scroll to the bottom and add the line:
@reboot /home/roger/bash_script
remembering to change “roger” to your username.
Then type ctl-o and hit “Enter” to save the modified file, and then type ctl-x to close the file.

VI.  Configure Audio Output Device
Because we are starting our script at boot we need to explicitly configure the audio output to use the 3.5
mm jack.  To do this, we need to determine the device number by typing, from a terminal window,
cat /proc/asound/cards  and then hitting “Enter”.  Doing this will produce a response like this:

Of course we don’t want devices 0 or 1 as they are both hdmi devices, so we want device 2.
We need to create (or modify, if it has already been created) the configuration file for asound.  To do 
this, type  sudo nano /etc/asound.conf
and then write the following 2 lines into the file, changing the device number if it is not 2 for your 
installation:

defaults.pcm.card 2
defaults.ctl.card 2

and then type ctl-o and hit “Enter” to save the modified file, and then type ctl-x to close the file.

You should already be a member of the audio group, but to make sure of this go ahead and type in a 
terminal window:
sudo adduser “username” audio  where “username” is your username, which you must place in 
double quotes in this instance.

VII.  Configure RPi to auto login to the console when booting
We saved this item until last because after you perform this step, you will boot into the console 
(terminal window) instead of into the Desktop.  You need to have auto login enabled so that the script 
and audio can run automatically every time the RPi boots up.  You want to log into the console rather 
than into the Desktop when the RPi is running headless at the beacon site to reduce overhead.

This step is done using the raspi-config utility, which is available from a terminal window, and raspi-
config can be used to change this configuration detail as many times as you like.

First, from a terminal window type  sudo raspi-config and you will see the window below:



Hit “Tab” to highlight the <Select> icon, as shown above.
Then hit “Enter” and you will be presented with the window below:

Arrow-down to “S5 Boot / Auto Login  Select boot into desktop or to command line”

Then hit “Tab” to highlight the  <Select> icon.
Then hit “Enter” 

Then Arrow down to “B2 Console Autologin  Text console, automatically logged in as ‘user’ user”



Then hit “Tab” to highlight the  <OK> icon.
Then hit “Enter” 

This will take you back to the main menu.  
Hit “Tab” and “Tab” again  to highlight the  <Finish> icon, as shown below:

Then hit “Enter”.  It may take raspi-config a few moments to save your changes before the terminal 
reappears.

That is all there is to setting up the RPi beacon audio player.  

Simple Demonstration
I did a demonstration of this very simple script by connecting the audio output of the RPi running the 
script to the audio line input of a Windows 10 computer that was running an instance of WSJT-X set to 
decode Q65-60C using as audio source the line input.

You can see in the image below of the waterfall that on succeeding minutes the RPi beacon is sending 
Q65-60C then CW then SSB and then again Q65-60C:



A three-minute recording of the beacon audio output as received on the Windows 10 computer is here.

The WSJT-X GUI below shows Q65-60C decodes occurring at 3 minute intervals, as expected:

https://w3sz.com/pythonbeacon/3MinuteBeaconOutput.wav


Summary:  A simple python / Raspberry Pi audio beacon controller with GPS-aligned transmit timing 
is described and detailed instructions for its implementation are given.  The project is easily expanded 
to provide more complicated audio sequencing, and the RPi’s GPIO could be used to generate CW 
rather than using the method described in this description.

Roger Rehr W3SZ
5/21/2024


