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Abstract.

Thi s paper explains the requirenents for an amateur radi o station
that communicates with an amateur radi o web station/ node on

the 2 nmeter band. It uses a graphic user interface (GJ ) desktop
of a personal conputer (PO,

Keywor ds.

Amat eur radio, packet, web station, graphics, digital
Li nux, VHF

I nt roducti on.

Packet amateur radio [4] has advanced to the point it is now
possi ble to build a packet station that processes web Eages
over amateur radio VHF frequencies. The building blocks are
free or can be purchased at reasonabl e prices. Support systens
are in place to nmake it happen. This paper will describe an
actual working client station.

This beginner's station is being used as a start toward building
a full blown hamradio web server station. It will teach networ
adm ni stering and PC technical supporting. The honebrew ng

and experinenting has been a joy.

Har dwar e.
This client station consists of the follow ng hardware.

Homebrewed PC with an Intel 486DX2-66 cpu and 32 Meg.
Mtsum Electonrics Corp Muse ECM-S3101

Tigertroni cs BayPac BP 96A Modemin the PC parallel port.
MF) VHF 5 watts Data Radio, FSK node, 145.630 Mhz. [1]
Bel den 9913 coax fitted with N connectors (50 feet).
Honmebr ewed WD4FAB 2 neter/ 440 Mz J-pole up 20 feet. [2]
Hantroni cs LNS-144 Kit nounted on the J-pole.

Hormebrewed 13.8-V,5-A G4YNM power supply. [3]

G ounding strap and rod.

MFJ 2 Meter FM Signal Analyzer

MFJ SWR Anal yzer

El CO nodel 566 VOM Meter.



Sof t war e.

The softwares for the this user station are:
Red Hat Linux 4.2 network operating system cd-roms.
X Wndow System (GJI) on Red Hat cd-rons.
ImageMagick on Red Hat cd-roms.
ax25-module-14c.tar.gz from ftp.pspt.fi/pub/linux/ham/ax25/.
ax25-utils-2.1.42a.tar.gz from ftp.pspt.fi/pub/Linux/ham/.
net-tools-1.33.tar.gz from ftp.inka.de/pub/comp/Linux/.
web client start up script, see appendi X.
web client configuration files. see appendi Xx.

Technical Support.

Technical sunport was avali.able from the following sources.
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NEDA Tuy3d
P.0O. Box

Linux Journal, S&C, Seattle, WA, phone 206-782-7723
AX25 HOWTO on Red Hat cd-rom.
C ock-m ni HOWTO on Red Hat cd-rom

The O ficial Red Hat Linux Users Quide, Red Hat
Software, Inc., Durham NC, 1997.

| an Wade, G3NRW, NOSintro-TCP/IP Over Packet Radi o,
Dowermai n Ltd, Luton, Bedfordshire, UK, 1992.

OQperating Hints.

Before using the 30 watts station KOHYD |ocated <15 miles away

at 57 feet, a command is entered (ping -i6 -s255 -c100 -pff
kOhyd). This causes it to acknow edge 100 transm ssions from

the 5 watts station WOUT at 20 feet, and displays the percentage
of unacknow edged transmissions. This |oss percentage indicates
what the conditions of the 2 neter band are. Sorne of the results

ar e:
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CDT % Lost
Ti me August 1999

0001-0100
0101-0200

0201-0300

0301-0400

0401-0500

0501-0600

0601-0700 23 Sunri ses
0701-0800 4 2

0801-0900 6 57

0901-1 000 71 14

10014100 5

1101-1200 15

1201-1300 15 11

1301-1400 6

1401-1500 8

1501-1600 10 8 73 85 9

1601-1700 73 24

1701-1800 5 5 35 35

18014900 71 3 11 91"

1901-2000 85 21

2001-2100 42 34 Sunset s

2101-2200 18 50

2201-2300

2301-0000 * —- Thunderstorm between client & server.

A retired comercial radio technician advised that an increase
in effective radi ated power (ERP) of the client station would
i mprove the |oss percentages.

For instance, "ping" was done and the packets |ost were 2%.

A subsequent upload of a 149,970 bytes .zip file of paintings
to the server located in Goddard, Kansas took 21 m nutes at
9,600 bits per second (bps). This sanme file was downl oaded
froma twisted-pair BBS in 3 mnutes, zero seconds (stopwatch)
at 9,600 baud (znodem). There are several bits in a baud.
Thus 9, 600 baud is several tinmes faster than 9,600 bps.

Anot her tinme when the loss was 6%, a web page with a QSL card
i mmge was downl oaded from the Apache server into a Red Baron
browser at 26 seconds (stop watch).

Some conmmand exanpl es:

ps -ax di spl ays processes running.

mheard di spl ays copi ed call signs.

call bp-96a kOhyd-3 ax25 connect to a pbbs.

fi nger wOut@kOhyd.ampr.org tcp/ip command to id a host user.

ftp kOhyd.ampr.org tcp/ip command to start file upload/
downl oad program on a host.

startx starts The X Wndow System (desktop).



http://kOhyd.ampr.org downl oads the ham web gage

sethdlc bc0 -c 15 sends a deviation calibrate signal.
route -ne lists the TCP/IP routes.

netstat -ot di spl ays net statistics.

ifconfig di spl ays devi ce configuration.

Buil ding H nts.

Wien installing the Tigertronics BayPac BP-96A nodemin the
parallel printer port, re-conpile the kernel with the printer
support[] and PLIP...[]. A nmessage in the dnesg report of "lpi1
at Ox378 (polling) nmeans the printer device Ipl is at the
parallel port instead of the nodem device bcoO.

Set all maxmumtransm ssion unit (MIU) and packet |ength
(pacl en) paraneters to 255 bytes.

Any kernel above 2.0.36 will not conpile the ax25 utilities
correctly. The earlier binaries will run on the |ater kernels.

Set the deviation pot on the nodem so the transmtted cali brated
signal is deviating 3.0-3.5 Khz per the deviation neter copying
it.

Set the frequency of all stations with the sane frequency

counter. Different counters can be used if they have been
recently certificated.

Use a preanp with the MFJ Data Radio. [1]

Use R&E coax and keep it short. [5]
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Tr adenar ks.

Linux is not a trademark, and is not connected to UNI X or X QOpen.
Red Hat, the Red Hat logo, RPM and dint are tradenarks of

Red Hat Software, Inc.
The X Wndow Systemis a registered trademark of the

Massachusetts Institute of Technol ogy.
BayPac is a trademark of Tigertronics, Inc..

No Warranty.

This material is provided "as is" and wi thout any expressed
or inplied warranties, including, wWithout [imtations, the
inplied warranties of merchantability and fitness for a
particul ar purpose.

Appendi x A. AX25 Start-up script and configuration files.

Downl oadabl e from http://www.fn.net/-kOhyd/ax25user.tar.gz

#!/bin/sh _ _
#This is /usr/local/sbin/start _ax25, a shell script to submt
#the /usr/local/sbin/ax25 shell script. It also puts non-error

#messages in the "report"” file, and advisory and error nessages
#in the "reporte" file.

#

if [ - $11

t hen

echo "need a script name. Exanple: ./start_ax25 ax25"
el se

echo "starting"

./$1 2> reporte > report

fi


http://www.fn.net/-kOhyd/ax25user.tar.gz

#! /bin/sh

# This is /usr/local/sbin/ax25, a shell script to start the AX.25 networking
# system on wOut.ampr.org

#

# Configure the bcO device driver as a Pardle port

# If "lpl a O0x0378, (polling)” show in dmesg then re-compile kernel with
# parald printer support [] and PLIP.. [].

# "6 lp” should disappear from cat /proc/devices list.

sethdic -p -1 bcO mode par96 io Ox378 irq 7
# Configure the bcO device with TxDelay, SlotTime, PPersist, ..plex.

sethdlc -1 bcO -atxd 200 slot 100 ppersist 40 half

# Configure the bcO device with the ax25 callsign & bring it up (active/enable).

#/sbin/ifconfig bcO hw ax25 bp-96a up

# Configure the bcO device with the ax25 callsign
/usr/sbin/axparms -setcall bcO wOut-8

# Bring bcO device up (activelenable).
/sbin/ifconfig bcO up

# Setup TCP/IP datagram routing on Port bp-96a

/sbin/ifconfig bcO wOut broadcast 44.122.0.255 netmask 255.255.255.0 mtu 255 up

# /sbin/route add 44.122.0.0 netmask 255.255.255.0 bcO
# Start the ax25 daemon

/usr/sbin/ax25d

# Start the MHeard daemon

/usr/sbin/mheardd -n 20

# Associate WOUT with user jbandy
/usr/sbin/axparms -assoc wOut jbandy

# Setup “loopback” to this host "wOut" through bcO
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/sbin/route add wOut bcO

# Add KOHYD to ip routing table
/sbin/route add kOhyd bcO

# Display interrupts

cat /proc/interrupts

# Display devices in use

cat /proc/devices

# letc/ax25/axports

# AX25 Port descriptions.

# The format of thisfileis:

#

# name callsign speed paclen window  description

#

bp-96a WOUT-8 9600 255 | 145.630 Mhz (9600 bps) BayPac par

# /etc/ax25/ax25d.conf

#

# ax25d Configuration File.

#

# AX.25 Ports begin with a '['.
#

# All ports must be commented out except the ones to be used.
#

[ WOUT-8 via bp-96a]
NOCAIJL * % % % % X L
defau|t******|_

# !/bin/sh

# This script starts the AX.25 listen utility
#

listen -8 -acrt



