Packet Radio for Less than $10


by John Hansen WA0PTV





I thought it  was about time the Static Bulletin published a construction article, so get your soldering irons warmed up.  As I’m sure you know by now, the theme of my articles for the past few months is that there are enough off the shelf pieces of technology now available for free that it is possible to cobble together truly marvelous systems that do new and wonderful things without paying a lot of money.  Furthermore you don’t have to be either a hardware genius or a software developer to take advantage of this technology.  





This month I’m going to show you how to put a packet radio station on the air for less than $10.  Now I’m sure you’re saying, what’s the catch?   And, of course, there is one.  In order to work this miracle you must have a computer with a 486 or better processor that has a sound card in it.  If you have the computer, lack of a sound card should be no barrier.  I’ve seen sound cards offered new for less than $25.  The basic thrust of this project is to use your sound card as a cheap analog to digital converter and using the processing power of the cpu to code/decode the data stream.





The first phase of this project is to get the software installed and monitor packet activity.  You will need four “zipped” files:





PCF.ZIP


FLEX95.ZIP


SM.ZIP


BCT.ZIP





PCF contains Flexnet, which is a packet networking system developed in Germany.  It is described in detail in the June, 1997 issue of CQ-VHF magazine.  For this project you really aren’t going to be using this software for its originally-intended purpose and virtually none of the description in CQ-VHF sheds any light on the application described here.  But if you want to know how it is being used for networking in Germany, CQ-VHF contains an excellent description.   This software runs both under DOS and under Windows95.  The file  FLEX95.ZIP contains the additional files you need to run the software under Win95  While the software will run under either DOS or Win95, it will not run well under Win 3.x. 





SM contains the sound card drivers that allow you to use your sound card for sending and receiving packet radio signals.   The only real problem with this system is that it does not use the standard Win95 sound card drivers.  The documentation that comes with the new driver explains that this is because of timing problems with the Win95 drivers that cannot be overcome.  What this means is that if you run this system under Win95, you will have to reboot your computer before you can use your sound card for other applications.  This is an annoying drawback, which in theory could be overcome by installing a second sound card dedicated to packet only.





BCT is a special version of the “baycom” packet radio software that has been written to work with Flexnet.  It runs under DOS or in a DOS box in Win95.  As yet there are no native Win95 terminal programs that run with Flexnet, though some are reported under development.





What follows is a step by step procedure for completing the project.  I suggest you check off each step as you complete it.  It you are old enough to remember, think of this as a Heathkit construction manual. 





Step 1: Obtain the software.  You will need four zip files.  





I have gathered all of these together on my FTP site that is sponsored by TAPR.  The address is:





ftp://ftp.tapr.org/pub/wa0ptv





Step1A: Create a subdirectory on your hard disk, put the four files in it, and unzip all of them.





Step 2: Make sure your sound card is installed correctly under DOS.





If you installed your sound card under Win95, you may not have installed any of the DOS drivers, since you don’t need them.  You will need them in order to run the Flexnet system, however.  The easiest way to determine whether they were installed or not is to boot up in DOS (not windows) and run some software that requires a sound card.  If you hear something, your sound card DOS drivers have been installed.  There is generally a program that comes with sound cards that will play .WAV files that you can use for testing.





If you do not have sound card drivers installed under DOS, haul out the disks that came with your sound card and install the drivers.  Usually this process is automated and pretty easy to accomplish.  When you are done you should have a statement in your AUTOEXEC.BAT file that looks something like the following:





SET BLASTER=A220 I5 D1 H5 P330 T6





The parameters may be different, but the statement should start with SET BLASTER.





Step 3: Configure Win95 to allow you to access the sound card (skip this step if you are not running Win95.  If you are running Win95, you need to do this step even if you are planning to run the program by booting to a command prompt.





Boot into Win95.  Go to your control panel and double click on “system”.  Pick the “Hardware Profiles” tab.  It will probably just say “Original Configuration”.  Push the “Copy” button to create a new configuration.  You will be asked to specify a name for the new configuration… call it anything you want.  I called mine “SoundBlaster Packet.”  Click OK and then go to the “Device Manager Tab”  Select your sound card from the list and pick the “Remove” button.  You will then be presented with a dialog box that will ask you if you want to remove it from all configurations or just one.  Pick just one.  Then remove the sound card from the new configuration.  You may have to remove the parallel port from this configuration as well.   While you are in the device manager, double click on the parallel port you will use to key your transmitter.  Then pick the resources tab and make a note of the first number in the Input/Output range.  It is likely to be either 0378 or 0278.  You’ll need this later.  Then reboot your computer.





Step 4: Make sure your path statement includes the directory that has the Flexnet files in them.  You will need to edit your AUTOEXEC.BAT file to make this change.





Step 5:  Add the following statements to your AUTOEXEC.BAT file (these go at the bottom of the file, but before any command you may have in there to start Windows).





	CD \flexnet		(assuming you’ve called your flexnet subdirectory flexnet


				use whatever directory name you called this location)





	LH    FLEXNET


	LH    SMSBC /tl:0x378   (where 0378 is the Input/Output range number you 


				    noted above in step 3)


	FLEX


	LH   SMAFSK12


	FSET   MODE   0   1200


	FSET   TXDELAY   0   30


	SMMIXER /s:line /o:-24   	(if you have a sound blaster card, for other cards, 


see below)


					


Step 6:  Reboot, looking for error messages.  If you see any errors, check your work to see what you may have done wrong.





Step 7:  Get your radio audio into your PC.  You’ll need a patch cable for this.  Run the audio from the speaker output of your radio to the line input on your sound card. 





Step 8:  Turn up the audio from your radio to a moderate level, tune to a channel that has some packet activity.  Then from the DOS command line in your Flexnet directory, type SMDIAG.  





You will see an oscilloscope type display of the incoming signal.  You want to adjust the volume so the signal fills about two thirds of the screen.  





Step 9:  If all has gone well so far, you are now ready to receive packet. At the command line, type:





	BCT /yourcallsign   where yourcallsign is really your own callsign





BCT is essentially a Baycom program that has been tailored to Flexnet, so if you are familiar with that program, this will now be a piece cake.  If you are not familiar with Baycom, you may wish to obtain documentation on it, or you may just want to play with it until you get the hang of it.  User input is taken in the top window of the screen.  Commands are preceded with a colon.  So to turn on monitoring, type:





:MON on





You should begin to see packets in the bottom window. 





Step 10:  Hook it up to transmit.  Now you must hook up an audio line from your sound card to the microphone input on your radio.  





This will allow you to transmit using this system.  This is somewhat less trivial than simply hooking up a patch cord because you have to develop a way to key the transmitter.  If you have a radio that supports VOX, you might think that you can simply use the VOX to key the transmitter.  In my experience, this simply does not work.  You need a keying mechanism.  The guy that developed this system provided three ways to key the transmitter: use a serial port, use a parallel port, or use the game port.  I suspect these all work, but the only one that I’ve actually tried myself is using the printer port.  To do this you will need to make the following circuit (is your soldering iron hot yet)?
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All of the parts to build this are available at Radio Shack.  





Here’s a parts list from Radio Shack:





Part #                Description                           Price





276-1547	25 Pin Male D-Sub Plug  	1.49


276-1549	Hood for above 		1.19


271-1335	10K Resistors (pack of 5)	  .49


276-2009	MPS2222A Transistor	  .59


274-284	Pair of 1/8” stereo plugs	2.49


278-514	20 feet 2 cond. Audio cable	3.89





You’ll also need a suitable microphone plug for your radio.  This could drive the cost above $10 if you have to buy everything new at Radio Shack.





Proceed as follows:





Step 10.1:  Cut off a hunk of the audio cable long enough to run between your computer and your radio.  Solder one end of the audio cable to the proper pins on your microphone plug.  Connect one wire to the microphone audio pin, the shield to ground, and the other wire to the push to talk pin.





Step 10.2:  On the other end of the audio cable split the shield into two strands.  One strand of the shield and the wire from the mic pin should be extended with another short piece of the audio cable with the mic wire connected to the tip of a 1/8” stereo plug and the shield connected to the shield of the plug. Leave the center ring unconnected.  This plug will go to the speaker jack on your sound card.





Step 10.3: Solder the other stand of the ground line to the emitter of the transistor (look at back of the transistor package to see which is the emitter).  





Step 10.4: Solder the line from the transmitter push to talk line to the collector of the transistor.





Step 10.5:  Now take another short piece of the audio cable.  Solder the shield to the junction of the ground from the transmitter and the transistor emitter (there will now be three wires connected here).  The other end of this shield should be soldered to pin 20 on the D-Sub plug.  If you look very closely you can see the pin numbers on the D-Sub connector itself.  Make sure you don’t solder to the wrong pin!  This could damage your computer.





Step 10.6: Solder one end of the resistor to the base of the transistor (generally this will be the middle lead; consult the documentation).  The other end of the resistor goes to the center conductor of the short piece of cable that goes to the D-Sub plug.  The other end of this wire is hooked to pin 2 of the D-Sub plug. Make sure you don’t solder to the wrong pin!  This could damage your computer





Step 11: Test the circuit you have built with a meter.  Plug the D-sub connector into the parallel port on your computer.  Take a resistance meter (any multimeter will do) set it for resistance and hook it the ground and PTT pins of your radio connector (don’t hook it up to the radio at this point).  Run the Baycom software program. Try transmitting with it.  When the program is receiving, you should see a high resistance across this connection.  When you are transmitting you should see a low resistance.  Don’t expect to see a infinite resistance when you are receiving and a zero resistance when receiving.  





If you prefer to key your transmitter with a serial port or a game port, check out the circuit diagrams on:





http://dl0td.afthd.th-darmstadt.de/~flexnet/soundmodem.html





You’re almost done.  All you have to do know is make sure your audio is adjusted properly.  





Step 12: Hook up the radio and run the software. Transmit some packets while monitoring them on another radio (such as an HT).  If it sounds like packet to you it will probably work fine.  If not, you can increase or decrease the transmitted audio level as needed using the following command:





SMMIXER /o:-24





You can change the transmit level by adjusting the value at the end of the command line.  Note that it is a negative number so making its absolute value larger will lower the level while making the absolute values smaller will raise the level.  With sound cards other than Sound Blasters, SMMIXER may not work.  I have one computer with a Sound Blaster and one with a Pro Audio Spectrum card.  The SMMIXER program does not work with the Pro Audio card.  However, the card came with a DOS-based mixer program (called PAS) which can be used to turn up or down the gain on the sound card.  It works fine.  Consult your sound card manual for further directions.





You now have a working packet system under DOS.  You should also be able to run the system under Windows95 as well.  When you boot your system into Windows, a splash screen will appear that shows you that the Flex drivers have been loaded.  You can then run BCT in a DOS Window.





But there’s more…. Baycom is not the only program you can run using this setup.  There is an emulator for The Firmware that also runs under this system.  This allows you to use a range of other programs that are designed to run in this operating environment including SP, THS, and so forth.  From what I’ve heard additional applications are being created all the time.  





The AFSK12 program allows you to run 1200 baud packet.  There is another program included with the package called SMFSK96 which is supposed to do 9600 baud packet using the same set up.  Of course you have to have a radio that is capable of 9600 baud.  I’ve tried this package and, as yet, had only limited success.  I can connect at the higher rate, but I’m having trouble pushing data through.  But it should work.





FlexNet is the work of Gunter Jost, DK7WJ.  The sound card drivers for Flexnet were written by Thomas S
