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COPYRI GHT AND M SCELLANEQUS | NFORMATI ON

The eighteen parts of this "Introduction to Packet Radi 0" are not copyrighted. They
may be copied, printed, duplicated, distributed, and published in newsletters wthout
further permission fromnme. |, however, request the follow ng:

that | be given credit for witing the materi al

that none of the content, including callsigns, be changed

that it be stated that the |latest edition of the series is available in its entirety
at this website (http://ww. choi sser.com packet/)

that on the Web, links be made to this site rather than posting copies (so the | atest
edition will be read by packet users).

The material is continuously being updated as conditions warrant.

Conments on the material are wel cone.

73, Larry Kenney, WB9LOZ

Packet: VBILOZ@NGEEG. #NCA. CA. USA. NOAM

E-mail: Larry@arryKenney.com

Mai | i ng address: 4145 21st Street, San Francisco, CA 94114-2710, USA

G4APL  GB7CIP 1.1.2003



| NTRODUCTI ON TO PACKET RADI O Page 4of 45
by Larry Kenney, WB9LQZ

| NTRODUCTI ON TO PACKET RADI O - PART 1
by Larry Kenney, WB9LOZ

WHAT IS PACKET RADI O?
A SHORT HI STORY - HOWIT ALL BEGAN

It was in March, 1980, that the Federal Communications Comn ssion approved
the transm ssion of ASCII for Amateur Radio in the United States. That was
a year and a half after Canadi an hans had been authorized to transmt
digital "packet radi 0", and the Canadi ans had al ready been working on a
protocol for it. Doug Lockhart, VE7APU, of Vancouver, British Col unbia,
had devel oped a device that he called a term nal node controller (TNC

It worked with a mbdemto convert ASCI| to nodul ated tones and convert

t he denodul ated tones back to ASCII. Doug had al so formed the Vancouver
Amat eur Digital Conmunications G oup (VADCG and named his TNC t he "VADCG
boar d".

Hams here in the U S. started experinenting with the VADCG board, but in
Decenber, 1980, a hamfromthe San Franci sco Bay Area, Hank Magnuski, KA6M
put a digital repeater on 2 neters using a TNC that he had devel oped. A
group of hanms interested in Hank's TNC started working together on further
devel opnents in packet radio and fornmed the Pacific Packet Radi o Society
(PPRS). AMRAD, the Amat eur Radi o Research and Devel opnment Corporation, in
Washi ngt on, DC becanme the center for packet work on the east coast, and in
1981 a group of hans in Tucson, Arizona, founded the Tucson Amateur Packet
Radi o Corporation (TAPR)

Wor ki ng toget her these groups devel oped a nodified version of the commercia
X. 25 protocol called Amateur X. 25 (AX.25) and in Novenmber, 1983, TAPR

rel eased the first TNCin kit form the TAPR TNCL. 1In 1984, a great dea

of packet experinentation was done, software for packet bulletin board
systens was devel oped, and packet radio started becom ng nore and nore
popul ar all across the U.S. and Canada.

Packet Radi o was one of the major developnents to hit the world of Amateur
Radi o and thousands of hans soon caught the "packet bug". |If you're
wondering what it's all about and why so many people got so excited about
it, continue reading. You're about to find out.

PACKET RADI O - WHAT IT'S ALL ABOUT

Packet seenms to offer something different fromother facets of Amateur
Radi o, yet it can be used for everything froma local QSO to a DX contact

t housands of miles away, for electronic mail, nessage transmi ssion
emer gency comruni cations, or just plain tinkering in the world of digita
comuni cations. It presents a new challenge for those tired of the QRM

on the | ow bands, a new node for those already on FM and a better, faster
means of nessage handling for those on RTTY. Packet is for the rag chewer,
the traffic handler, the experinenter, and the casual operator

A ham can get involved very easily with relatively small out-of-pocket
expenses. All you need is a transceiver, a conputer, and a TNC or specia
packet nodem and software. A two-nmeter rig is preferred, since that's
where nost of the packet activity is |located. You probably already have
the rig and the conputer, so all you need to buy is the TNC, which costs
just over $100, or the special npdem and software, which sell together for
about $50.

The TNC, the Term nal Node Controller, is a "little black box" that's wired
between the conmputer and the radio. It contains software for controlling
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the outgoing and incom ng transm ssions for your station and a nmodemt hat
converts the data fromthe conputer into AFSK tones for transm ssion and
changes the tones that are received by the radio into data for the conputer.
The TNC nodem works nuch |ike a nbdemthat's used to connect your conputer

to the telephone lines. It's a sinple natter of wiring up a plug and a
coupl e of jacks to beconme fully operational on packet. |f you prefer to
use the small nodeminstead of a TNC, you'll need special software for your

conputer to replace the software in the TNC. Either nmethod works equally
wel | .

Packet is communi cations between people either direct or indirect. You can
wor k "keyboard to keyboard" or use el ectronic nmil boxes or bulletin board
systens to | eave nmessages. Due to the error checking by the TNC, all of it
is error free, too. (That is, as error free as the person at the keyboard
types it!) As the data is received it's continuously checked for errors,
and it isn't accepted unless it's correct. You don't mss the information
if it has errors, however, because the information is resent until it is
correctly received.

The data that is to be transmitted is collected in the TNC and sent as
bursts, or packets, of information, hence the nane. Each packet has the
cal Il sign or address of who it's going to, who it's conming fromand the
route between the two stations included, along with the data and error
checking. Since up to 256 characters can be included in each packet, nore
than three lines of text can be sent in a matter of a couple of seconds.
There is also plenty of tinme between packets for several stations to be
usi ng the same frequency at the sane tinme.

If all of this sounds confusing, don't let it bother you, because the TNC

or special packet software does everything for you automatically. Packet
radi o m ght seem very confusing at first, but in a day or two you'll be in
there with the best of them In this series I'll be telling you all about
packet radio - how you get on the air and howto use it. W'IIl talk about
the little black box, the TNC, and tell you about all its inner-npst secrets.
We' || discuss mail boxes, bulletin board systenms, and the packet networks

that allow you to work stations hundreds, even thousands, of m|es away
using just a |low powered rig on 2 neters, 220 or 450. The world of packet
radio awaits you!

Part 1 |ast revised February 8, 1997.
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| NTRODUCTI ON TO PACKET RADI O - PART 2 - by Larry Kenney, WB9LOZ

In the first part of this series | told you, in general terms, what packet
radio was all about. Now I'mgoing to tell you howto get on the air

make a QSO, and becone familiar with your packet station. Wether you're
new t o packet, have been involved for just a short tine, or are one of the
"old tinmers", this series should help all of you. Even if you don't yet
have equi pnent to get on the air, you should keep this series of articles
handy for future use. |['Il bet you'll be joining us soon

The equi pnment that's needed to get on the air with packet is a transceiver
a conmputer or terminal, and a TNC - a term nal node controller - the little
bl ack box | talked about in part 1. O, if you're using a conputer, not
just a terminal, you can use special software and a small packet nopdem
instead of a TNC. You need a special nodem though, not one that's used

to connect your conputer to the telephone line. The tones used for packet
are different than those used on the phone.

I highly recommend that you start with a 2 nmeter transceiver. There is
packet activity on 220, 440 and HF, but 2 neters is where nost of the
action is and that's the best place to start.

VWhen you buy a TNC or packet nodem and take it out of the box, you'll find
a cable supplied for connecting it to the radio, but you'll have to attach
the appropriate mc and speaker jack connectors for the radio you' re going
to use. You'll have to furnish the cable that connects the TNC to your
conputer or termnal. |In nost cases, the TNC or nodemis connected to the
standard RS-232 conmuni cations port of the conmputer. On a PCthis port is
called a serial or COMport. On other systens it may be referred to as a
t el ecomruni cati ons port or tel ephone port. You can make up the cable that
goes between the TNC and conputer yourself, or you can purchase it at a

| ocal computer store. As an option, you may be able to purchase one or
both of the needed cables fromthe manufacturer of your TNC with the
appropriate connectors factory installed for your particular radio and
conmputer. The operating manuals that are supplied with TNCs and nmodens
have a good description of the cabling needed for the various conputers.

Pl ease read the introduction and set up procedures for your particular TNC
or packet modem very carefully. Mst conpani es have supplied excellent
manual s, and you shoul dn't have any trouble figuring out your particular
set up fromthe information supplied in the manual

Once you have everything connected as descri bed above, you' ve conpl et ed
the hardware phase of the installation. Now you need to turn your
attention to software. |If you're using a TNC, you'll need a term nal or
communi cati ons program for your conputer. Any software used for a

t el ephone nodem such as Procomm or the W ndows Terminal program will
work well for packet. There are also many special programs that have been
devel oped specifically for packet radi o use, such as PC PACRATT, MrJCOM
PAKET, PacketGold, TPK, etc. If you're using the small nodem i nstead of

a TNC, you'll need to use the special packet software witten for the
nodem such as Baycom Read the instructions carefully for setting up the
program on your conputer.

No matter what software you use, you'll have to specify the comunications
port you'll be using and set the baud rate (data rate) and data paraneters
for that port. (Note: There are two baud rates associated with your packet
station: 1-the baud rate between your conputer and TNC and 2-the baud rate
of the packets on the air. Here | am discussing the first of these baud
rates. The second will be discussed in part 3 of this series.) Refer to
the manual or help information for the specific programyou' ve chosen, to
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set the baud rate and data paraneters. The baud rate of your conputer nust

mat ch the baud rate of your TNC. Sonme TNCs will automatically set their
baud rate to match the conputer. O her TNCs have software conmands or
switches for setting the baud rate. Again, you'll need to refer to your

manual for specific instructions. Wen setting the data paraneters, 8-N1
is normally used: 8 data bits, no parity, 1 stop bit. But |ike the baud
rate, the conmputer and TNC parameters nust match.

Now | need to point out the various |evels of comunicating you can do from
the keyboard. First, you can communicate with your conputer for setting up
your software progranm second, you can conmunicate with the TNC or packet

software; and third, you can send data over the radio. |It's very inportant
that you know which [ evel you're in when working packet. You need to know
where your keystrokes are going! |If you're not using a TNC, you will have

to figure out the difference between software set up and software usage.
This is explained in the programinstructions.

Once you have your comuni cations program or packet software up and running,
you can nove on to the next step. |If you're using a TNC, you now need to
set it up. First, turn it on. You should get a "greeting" or sign on
message fromthe TNC on your screen showi ng the manufacturer's nane, the

software version, a date, etc. |If you see a bunch of gibberish, such as
& f$d. h#sxn, it means that the paraneters of the TNC and conputer don't
agree and you'll have to make adjustments. |f you don't see a "greeting"

or the gibberish, check your cables and connections. Mke sure that you
have everything connected properly, that the right wires are on the right
pi ns, and so on.

Next, do a "control C' (press the CNTL and the letter C sinmultaneously);
this puts the TNC i n COWAND node, the |evel where you communicate directly
with the TNC fromthe keyboard. You should see "cnd:" on your screen
Enter: MYCALL - - - - with your callsign in place of the dashed |ines
(such as: MYCALL WB9LOZ) followed by a carriage return <CR>. (The carriage
return key is labelled "Enter"” or "Return" on nost keyboards.) All commands
nmust be followed by a <CR>. This sets into the TNC nenory the call that
you're going to use on the air. Now if you type MYCALL <CR>, it should
respond with your callsign. |If it does, you've proven that the conputer

to TNC link is working fine. |If you do not see anything on the screen

when you type, blindly enter the following: ECHO ON <CR>. If you see two
of everything that you type, such as MMYYCCAALLLL, enter ECHO OFF <CR>.

Now enter the followi ng commands: MONI TOR ON <CR> MRPT ON <CR>

For those using packet software and a nodeminstead of a TNC, you should
have already entered your callsign in the configuration file during the
set up procedure. |If you have not, refer to the software instructions
for preparing the configuration file for your station. Also note that
with this software, you don't enter Control Cto go into commnd nobde.
You sinply use the ESC (Escape) key prior to entering each comuand.

You're now ready to go on the air! Turn on your radio, make sure the

volune is turned up about a third of a turn (about the "10 or 11 o' cl ock"
position) and make sure the squelch is set. It should be at the point where
t he background noi se di sappears, just as it would be set for a voice QSO
Tune the receiver to any odd nunbered frequency between 144.91 and 145. 09

or 145.61 and 145.79 MHz and set the rig for sinplex operation. You m ght
have to tune around for a frequency with activity in your area. Watch your
screen. You should soon be seeing the packets that are being sent over the
air by other stations.

Let's |l ook at what you might see. You should see sonething sinmlar to this:
WBILOZ > WePW 3: The nmeeting will be held at 8:00 pm
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This shows a packet being sent by WBOLOZ to WSPW 3. Watch for callsigns
with asterisks next to themin packets that |look like this:

WBOLOZ > WSPW 3, WoPW 1*: The neeting will be held at 8:00 pm
The asterisk indicates that you're receiving the packet from WoPW 1, not the
originating station, WBOLOZ. The packets are being digitally repeated, or
di gi peated, by WoPW 1. The station that's doing the digipeating is called
a digipeater. You'll also note that some stations are using nanes or a
series of letters rather than callsigns. You mght see sonething |ike SFW
BERKLY, or BLUE. These are packet stations set up to operate as nodes.
The stations are usually located in higher locations, and they're installed
to make connections to other stations easier. They often use a nane or
letters, called an alias, that identify their location. They send both their
alias and callsign at 10 minute intervals to identify thenselves and to be
legal. (Both digipeaters and nodes will be discussed in detail in a later
part of this series.)

You'll also notice that some callsigns have a trailing nunber attached to
them On packet you can have up to 16 different stations on the air at the
same time using the sane callsign. That's where the nunbers at the end of
the callsign cone into play. The calls WPW WPW1, WPW2, WPW 3, WPW4
and WoPW5 are all individual stations operating under the same station
license. A callsign without a nunber is the same as -0. These nunbers are
cal l ed Secondary Station IDs or SSIDs, and are used to differentiate between
the various stations. There should never be nore than one station using the
same callsign and SSID on the air at the sane tine.

Now that you're famliar with what you m ght see on packet, you're ready to
make your first packet QSO If you're using a TNC, make sure it's still in
command mode. (Renenber, it's Control-C. ) Watch for a famliar call on the
screen or note calls you see frequently. Be sure to note whether or not a
di gi peater is being used. Wen the station you want to contact is finished
with his QSO enter the command: c- - - - or c---- VvV - - - -
(dependi ng on whether or not a digipeater is needed) foll owdependi ng on whether or
not a digi peater is needed) foll owed by <CR>.

Repl ace the dashed lines after the "C' with the call of the station you want
to contact and the dashed lines after the "V' with the digipeater call, if
needed. Don't forget the SSID if the call has one. The C neans CONNECT and
the V neans VIA. C VWBILOZ V W6PW 1 neans connect to WB9LOZ via WsPW1. |[f
you' re successful, you should soon see "*** CONNECTED TO (callsign)" on your
screen and your first packet QSO is underway!

You have now entered the third | evel of comunications, called CONVERSE
nmode, and this is where you comruni cate fromthe keyboard to the radio.

Anyt hi ng you type on the keyboard will be transmtted over the air as a
packet every tinme you hit a <CR> and it will appear on the other station's
screen. Anything sent by the other station will be transmitted to you and
wi || appear on your screen.

VWhen you're finished with your QSO be sure to do a CONTROL C to get back

into command node on your TNC, or hit the ESC key if into command node on your TNC,
or hit the ESC key if using the packet

software, then enter D to disconnect fromthe other station. You'l

see "DI SCONNECTED' on the screen. |If you get connected to a station but

you don't receive a response, you m ght have reached an unattended station

or a node. Don't despair, disconnect and try soneone el se.

You're on the way now to |ots of packet fun and adventure! If you are
still having problenms at this point, contact a friend that has sone
experience on packet and ask for help. The initial set up of the conputer
TNC, software and radio is probably the biggest stumbling block in packet.
Any experienced packet operator will be happy to help you get through this
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process to get you on the air.- - - -
| NTRODUCTI ON TO PACKET RADI O - PART 3 - by Larry Kenney, WB9LOZ

In Part 2 | tal ked about howto get on the air and make your first QSO
Now let's take a | ook at some of the commands that are available in your
TNC or packet software to help inprove your station operation

The TNC (Term nal Node Controller) has nore than 100 different commands
avail able for you to use. You're able to custom ze your packet operating
with these commands and turn on and off various features as you w sh.

Not all TNCs are exactly alike, but all have pretty nmuch the sane set of

commands. |'Il be using the command set in the TNC2 and clones in ny
exanples. You might want to check the command |ist in your TNC operating
manual to see if your TNC uses the commands as | indicate here.

For those of you who are using the packet software and nodeminstead of a
TNC, you'll find a list of the commands in your help documentation. You
will find that some of the conmands cannot be nodified while the software
is running. Sone have to be changed with the program s configuration file.
Check the hel p docunent for instructions on how to change these conmands
in your particular software.

We covered a few of the commands previously: CONTROL C for entering conmmand
node, MYCALL, MONI TOR, ECHO, CONNECT, and DI SCONNECT. (Refer to Part 2 if
you need information on these commands.) Now let's discuss a few that wll
affect the way your station functions on the air

CONV (converse node): Your TNC will autommtically switch to this node
when you connect with soneone, but you can also switch to this node hy
entering CONV <CR> at the Cnd: pronpt. When you're in converse node and
are NOT connected to another station, anything you type will be transmtted
via the path you set with the UNPROTO command. (See the next paragraph for
UNPROTO.) Packets sent via UNPROTO are sent only once and are not acknow -
edged, so there is no guarantee that they'll get through. This node is
used frequently for sending CQ s.

UNPROTO. Desi gnates the path used when you send BEACONS or when you're in
converse node and NOT connected to another station. The default is CQ but
you can enter a series of digipeaters if you wish, or a specific group or
club nane. Sonme exanpl es:

CQ v WB6SDS- 2, W6SG- 1, AJ7L SFARC v W6PW 1, WoPW 4
If you include digipeaters in your UNPROTO path, you will have to change the
i nformati on for each frequency you use. (BEACONS will be discussed in a

|ater part of this series.)

FRACK: Determ nes how long your TNC will wait for an acknow edgenent
before resending a packet. It shouldn't be set too low, or you'll sinply
clutter up the frequency, yet it shouldn't be too high, or you'll spend too
much tinme waiting. | use FRACK set to 7, and have found that to be a good
overal | val ue

DWAI T: Used to avoid collisions, DMAIT is the nunber of time units the
TNC will wait after |ast hearing data on the channel before it transmts.
| have DWAIT set to 16, and have found that to work well

PACLEN: |ndicates the nunmber of characters in the packets you transmt,
ranging fromO to 255. (A value of 0 equals 256.) The nore characters you
send per packet, the longer it takes to transmt the information and the
greater your chances are of noise, interference or another station w ping
it out. I've found a PACLEN of 80, which is the length of one Iine, to be
a good value. Wen working a station nearby, PACLEN can be increased.
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When working a distant station, it should be decreased.

RETRY: Your TNC will retransmt a packet if it doesn't receive an
acknow edgenment fromthe station you're working. RETRY indicates the
nunber of tinmes the TNC will try to get the packet through before giving up
and di sconnecting. This can be set fromO to 15, but |'ve found 8 to 10 to

work well. Less than that causes an unnecessary disconnect if the channe
happens to be busy, but nore than that clutters up the channel. Do NOT set
RETRY to 0. That nmeans infinite retries, and serves no useful purpose. It

sinmply clutters up the frequency needl essly.

The foll owi ng conmands affect "nonitoring", which is what you see on your
screen from stations you' re NOT connected to.

MONI TOR: This nmust be ON for you to nonitor anything. Wen ON, you see
packets from other stations on the frequency you're tuned to. What packets
you see is determ ned by other commands fromthe list below. If MONITOR is
OFF, you only see the packets that are sent to you while you're connected to
anot her station.

Note: On sone TNCs, such as the AEA PK-232, nonitoring functions are
sel ected by a nunber after the MONI TOR command, such as MONITOR 3 or M 3.
Refer to your TNC operating manual for details.

MALL: If MALL is ON, you receive packets from stations that are connected
to other stations, as well as packets sent in unproto (unconnected) npde.
This should be ON for "reading the mail". If MALL is OFF, you receive only
packets sent in unproto node by other stations.

MCOM |If ON, you see connect <C or SABM>, disconnect <D>, acknow edge <UA>
and busy <DM> frames in addition to information packets. |f OFF, only
i nformati on packets are seen.

MCON: If ON, you see packets from other stations while you' re connected
to someone else. This can get very confusing, but is useful when your path
is bad and you want to see if your packets are being digipeated okay. |If
OFF, the nonitoring of other stations is stopped when you're connected to
anot her station.

MRPT: If ON, you see a display of all the stations used as digipeaters
along with the station originating the packet and the destination station.
If OFF, you see only the originating and destination stations. For
exanple, if you have MRPT ON, you nmight see a transnission such as this:

KOAT>WB6QVU, W6PW 5*: |'I| be | eaving for the nmeeting at about 7:30.

If MRPT was OFF, the sane transm ssion would |look Iike this:

KOAT>WB6QVU: 'l be leaving for the neeting at about 7:30.

In the first case, you can see that the WoPW5 di gi peater was bei ng used.
The asterisk indicates which station you were hearing the packet from In
the second case you have no idea if digipeaters are being used or what
station you were receiving.

HEADERLN: |If you have this turned ON, the header of each packet is
printed on a separate line fromthe text. |f OFF, both the header and
packet text are printed on the sanme |ine.

MSTAMP: The date and the time the nonitored packets are received is
indicated if the MSTAMP command is ON. If it's OFF, the date/tine stanp
is not showmm. NOTE: The date and tine nmust be entered into your TNC nenory
usi ng the DAYTI ME command before the MSTAMP command will function.

I run ny station with all of these conmands, except MCON, turned ON so that
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| can really see what's happening on the frequency |'mnonitoring. Try
vari ous conbi nati ons of these commands and then deci de on the conbination

you |ike best for your station.
MORE COWMANDS - The commands di scussed here are a few of the basic TNC

commands. |'Il discuss many of the other commands available to you in
Parts 13 and 14 of this series.
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| NTRODUCTI ON TO PACKET RADI O - PART 4 - by Larry Kenney, WB9LOZ
USI NG DI G PEATERS AND NODES:

DI A PEATERS

Di gi peater is the termused to describe a packet radio digital repeater
Unlike the FM voice repeaters, nost digipeaters operate on sinplex and do
not receive and transmt sinultaneously. They receive the digital infor-
mation, temporarily store it and then turn around and retransmt it. Your
TNC can be used by others as a digipeater if you have the conmmand DI G PEAT
turned ON

You use a digipeater by entering its callsign after a V or VIA in your
connect sequence. Here are some exanpl es of proper connect sequences:
C WPW 3 V WBILOZ- 2

C N6ZYX V WAGFSP- 1, WD6EOB- 3

C WBABY-4 V K6MYX, N2WLP- 2, AB6XO

In the first exanple, the sequence shown neans: Connect to WSPW3 via
the WB9LOZ- 2 di gi peater.

Your TNC will allow you to enter up to eight digipeaters in your connect
sequence or in your UNPROTO path, but using nore than 3 usually neans | ong
waits, lots of repeated packets and frequent disconnects, due to noise

and ot her signals encountered on the frequency.

VWhen entering the Iist of digipeaters in your connect sequence, you nust
make sure that you enter themin the exact order that your signal wll use
them You nust separate the calls by commas, without any spaces, and the
EXACT cal |l signs nust be used, including the SSID, if any. That neans you
need to know what digi peaters are out there before you begin randomy
trying to connect to someone. Turn MONI TOR ON and watch for the paths
that other stations are using.

Somet hing to remenber when using digipeaters is the difference between

maki ng a connection and sending information packets. |[If the path isn't
all that good, you might be able to get a connect request through, but
will have a difficult tinme with packets after that. The connect request

is short so it has nuch | ess of a chance of being destroyed by noise or
collisions than a packet containing information. Keeping information
packets short (PACLEN set to 40 or less) can help keep retries down when
the path is | ess than ideal

NODES:

Net/ Rom TheNet, GBBPQ packet switch and KA-Node are nanes that refer to a
device called a packet node. This is another neans of connecting to other
packet stations. Later on in this series you'll find a conplete revi ew of
node operation, but for now we'll cover the basics so that you can begin to
use the node network. The difference between a di gi peater and a node that
you should note here is that you connect to a node rather than using it in
a connect path as you do with a digipeater. Sone packet stations are set
up so that they can be used as a digi peater and as a node.

First, you need to determ ne what nodes are |ocated close to you. You can
do this by nonitoring and watching for an I D, or by watching to see what
other stations in your area are using. It is nbst conmmon for a node to
have an alias IDin addition to its callsign. Once you determ ne the call-
sign or alias of a local node, you connect to it the same way as you connect
to any other packet station. You may use either the callsign or the alias
to make the connection. For exanple, the node | operate has the alias ID
of BERKLY and the callsign of WBOLOZ-2, so you could connect to it using

C BERKLY or C WB9LOZ-2. Either one will work.
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When you connect to a node, your TNC automatically switches to converse
node, just |ike when you connect to any packet station. Anything you now
type is sent to the node as a packet, and the node acknow edges each packet
back to your TNC. For the remai nder of your connection your TNC works only
with this one node.

To use the node network to connect to another |ocal station, you sinply
connect to the node and then enter a connect request to the other station
Say you wanted to connect to KOAT using the WBI9LOZ-2 node. You first
connect to WBI9LOZ-2 (C WBI9LOZ-2) and then, while you ARE STILL CONNECTED
TO THE NODE, you enter the connect request to K9AT (C K9AT). The node
will then retransmt your connect request and you'll receive one of two
responses: "Connected to KOAT" or "Failure with K9AT". Once you are
connected you hold your QSO just as if you had connected direct or via a
di gi peater. When your Q@O is finished, go to comand node on your TNC
(Control C) and enter "D' (CR) and you will be disconnected fromthe node
and the station you were worKking.

Sone nodes have a BYE commmand avail able for disconnecting. You can get a
list of available commands from any node by sending a question mark. Al
of the node commands will be covered in detail later in this series.

(NOTE: If the node you're using is a G8BPQ packet switch, it nmight have
several frequency ports. You'll have to enter a port nunber between the
C and the callsign in your connect request to indicate the frequency you
want to use, such as: C 2 KOAT. Enter "PORTS" for a list of the frequency
ports.)

NODE NETWORK

The packet nodes work together to form a packet node network. Once an
hour each node transmits a list of other nodes that it knows about. The
nei ghbouri ng nodes use this information to keep track of the other nodes
in the network. We will discuss how all of this works later on in the
seri es.

When you're connected to a node you can enter: NODES (or N) <CR> and
you'll receive a list of other nodes that you can reach on the network
fromthe node you're using. You'll note that the node list will vary in
length and in the calls listed as you nove from frequency to frequency,
since all frequencies are not |inked together. The list gives both an
alias ID and a callsign for each node. The alias ID often gives you a
hint as to where the node is |ocated, but not always. To find out for
sure where a node is located you'll need to get a copy of the descriptive
node |istings that are avail able on nost packet bulletin board systens.
These conplete lists give the alias, callsign, location, frequency and
other information on each node in the network.

To connect to a station in another area using the node network you first
nmust determi ne which node is closest to the station you want to work. For
denonstration purposes, let's say we want to connect to N6XYZ. He's told
you he uses the WBABC-3 node, so you check the node |ist and see that
GOLD: WBABC-3 is listed. WHILE YOU ARE STILL CONNECTED TO YOUR LOCAL NODE
you connect to the distant node by sending a normal connect request, in
this case C GOLD or C WBABC-3. Your TNC will send this as a packet to
your | ocal node and your |ocal node will acknow edge it. The network will
then go to work for you and find the best path between your |ocal node and
the one you're trying to reach. Renenber, with digi peaters you needed to
know t he exact sequence of stations. Wth nodes you don't. The network
does that for you.
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You m ght have to be a little patient here, since it sonmetinmes takes a few
m nutes for the connection to be conpleted. Don't type anything while
you're waiting for a response because any new i nformati on received by your
| ocal node will override any previously entered information. Wen the
network has conpleted its work you'll receive one of two responses:
"Connected to WABABC-3" OR "Failure with WSBABC-3". If it can't connect
for sone reason, try again later. It could be that WABABC-3 is tenporarily
off the air or the path has decayed and is no |onger available. W're
going to be positive here and say we received the first option

Once you're connected to WBABC-3, enter "C N6XYZ". Again, your TNC will

send this as a packet to your |local node and the |ocal node will acknow -

edge it and send it down the path to WSABC-3. WSABC-3 will then attenpt

to connect to N6XYZ. Here again you'll get one of the two responses:

"Connected to N6XYZ" OR "Failure with N6XYZ". |If you get connected,

you hold your QSO just as you normally would, but there's one BIG

difference -- your TNC i s receiving acknow edgenents from your |oca

node, and N6XYZ is receiving acknow edgenments from WAABC-3. The acknow -
edgenents do not have to travel the entire distance between the two end stations.
Each node in the path handl es the acknow edgenent with the next

node in line. Because of this, retries are greatly reduced, and your

packets get through rmuch faster than when using a sinilar nunmber of digipeaters.

VWhen you're finished with the QSO, you disconnect in the normal manner
Use the BYE command, if available, or go to Command Mbde on your TNC and
enter "D' <CR>. The entire path will disconnect for you automatically.

Nodes offer a variety of other features besides allow ng you to connect to

other stations. We'Ill |look at those and go into nuch nore detail on the
packet network in parts 10 and 11 of this series.
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| NTRODUCTI ON TO PACKET RADI O - PART 5 - by Larry Kenney, WBI9LOZ
USI NG A PACKET BULLETI N BOARD SYSTEM

In this part of the series | will introduce you to the basics of bulletin
board system (BBS) use; in part 6 | will discuss BBS commands in detail
There are now dozens of different packet radio bulletin board system
programs available to the packet comunity. You mght find a few m nor
differences in the commnds used, but for the nost part they are the sane.
If you find that a command does not function as | describe here, use the
? or H- HELP command to get nore specific details for the BBS program
you' re using.

You connect to a BBS exactly the same way as you connect any other station.
Don't forget the SSID for the BBS callsign if one is required. Once you're
connected, you will receive a welcom ng nessage, information for that par-
ticular BBS and sonme basic instructions. Read the information and the
instructions carefully. The first or second tinme you connect you m ght
receive a request to enter your nane, QIH, zip code and home BBS for the

system s user file. Some systens will sinply ask you for the information,
while others will ask you to "register”. On sone systens, the software
will not allow you to use any of the commands except HELP until you have

entered this information.

After you receive the wel com ng nmessage and information fromthe BBS, you
should note that the last line ends with a > This is known as the PROWPT.
VWhen the BBS sends the pronpt it is telling you that it has finished send-
ing you information, and it is waiting for you to tell it what to do next.
You do this by sending it a command. You nust follow each command by a
carriage return <CR>, just like on your TNC, which you send by hitting the
"Enter" or "Return" key.

When checking in to a BBS for the first time, you should becone famliar
with the conmands avail able to you. Enter a ? or H and read the genera
i nstructions for the BBS you're using. It should tell you howto get a
list of the commands that are available. Review the command |ist to see
what features the BBS offers.

When entering a BBS command, you nust be careful to enter it exactly as
the programrequires. Sonme commands are just a single letter, while other
commands require added i nformation. Conputers are not very forgiving and
expect things to be entered in proper form Enter only one command at a
time, and be sure to read the information that is sent to you by the BBS.
Take your tinme, check out the various features that the BBS offers and
enjoy yourself. There's no need to feel rushed or intimdated. |If you
get to a point where you don't know what to do next, don't give up and

di sconnect. Enter a ? or Hagain for further assistance. That's what the
help information is there for! Renenber this inportant point: whenever
you're using a BBS and you don't know what to do next, enter a ? or H for
the HELP instructions. | suggest that you nake a printed copy of the
conpl ete hel p docunent so that you have the information available as a

ref erence when using the BBS.

Now | et's go through the basic procedures you should foll ow when checki ng
into a BBS. After you connect and receive the wel cone nessage, you will
receive a list of your mail if there are any personal nessages addressed to
your callsign. Enter the command RN to read your mail. (If that commuand
isn't available, note the nmessage nunbers and then enter: R followed by

t he nessage nunbers, separating each by a space. Exanple: R 24112 24174)

If there were messages addressed to you, you should erase or "kill" them
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once you've read them You can do this with the "KM command, whi ch neans
"Kill Mne". This command will erase all messages that are addressed to
you that have been read. You can also kill each nessage individually by
entering K XXXX, where the X' s are the nessage nunber.

After reading your mail, the next thing | recomrend that you do is list the
new messages, by entering L. The BBS program updates the user file each
time you check in, logging the | atest nessage nunber. The next tinme you
check in, only the new nessages that have been received by the system are
included in your list. The first time you check in, you mght want to
avoid using L by itself. Many systens have nore than 1000 active nessages
avail abl e, and since you haven't seen any of them the L will list all of
them for you. As an alternative, | suggest that you use the LL (LIST LAST)
command. You enter LL followed by a space and then the nunber of nessages
you'd like to see, such as LL 30 to list the |last 30 nessages that were
recei ved by the BBS. When you receive the list, you'll note that each
message has a nunber, and that the size of the nmessage, the topic, the
originating station, a date and tinme, the subject, and other information
are given. | will discuss each of these parts later in the series. For
now, note the nunbers of the nessages you're interested in reading - that's
the nunber to the far left of the screen

Sorme BBS progranms have a paging feature that will send just enough infor-
mation to fill your screen and then stop. You sinply enter a CR by hitting
the "Enter"” or "Return" key to tell the BBS to continue. \When listing the
new messages, you m ght have the option of reading the ones you're inter-
ested in before continuing with another page fromthe nessage list. As
mentioned earlier, be sure to read the information that is sent to you by
the BBS program before you proceed with your next operation

To read the nessages you're interested in, you enter R XXXX, where the Xs
represent the nmessage nunber(s), such as R 14521 14528. Note that there is
a space between the command and the number. |If the paging feature is not
avail able or not turned on, it's best to "capture"” your nmessages or have
your printer turned on when readi ng nessages. They're apt to come in
faster than you're able to read them (By "capture” | mean using your
communi cations programto save incomng data to a file. You can read it

| ater after you've disconnected fromthe BBS.)

Once you've read all the nmessages you're interested in, you have severa
options. You can | ook back at ol d messages, send nmessages to other
stations, see what's available in the file directories - the BBS library,
downl oad a file, upload a file, check the list of stations that have
recently checked in to the BBS or stations that have been heard on the
BBS frequency, check the status of the BBS to find out what other stations
are connected and who has mail waiting for them or a variety of other
things. We look at the BBS commands in detail in part 6 and explain how
to do all of these things and nore.

Oh, so that we don't | eave you connected forever, when you're ready to

| eave the BBS, enter a B. You should always use the B conmand rat her
than just disconnecting so that the system updates your user file.
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| NTRODUCTI ON TO PACKET RADI O - PART 6 - by Larry Kenney, WB9LOZ

In part 5 1 discussed the basics of using a packet bulletin board system
Now | et's | ook at the commands you use on a BBS. As previously nmentioned,
some of the commands on your BBS mght vary slightly fromthe information
"Il be presenting to you here. Remenber, all of the commands you enter
nmust be followed by a carriage return <CR>.

? or H(Help) - Every BBS has help available for the user. Wen you don't
understand how to use a command, the help docunentation will give you the
details. For help on a specific command enter: ? or H followed by the
letter of the command you'd |ike nore information about. Either ? or H
will work on sone BBSs. On others, only one of themw ||l work.

Example: ?L or HL will give you details on how to use the LI ST conmand and
its many vari ations.

A ? or an H, by itself, will give you general help information and specific
i nstructions on how to use the hel p docunentation on your BBS.

MESSAGE COMVANDS

LI ST: LIST: One of the commands you will want to use when connecting to a BBS is

the LI ST cormmand. There are many variations available, but L, by itself,

is the one used nost often

L (List) - Lists all new nessages that have been received by the BBS

since you | ast |ogged in, except for other users' persona
messages. This comand will show you all of the bulletins and
NTS nmessages on the BBS that you haven't seen, plus any persona
messages that are to or from you.

If you want to |list specific nessages, you may use one of the follow ng

variations of the L command:

LM - (List Mne) - Lists all nessages addressed to you.

LL #- Lists the | ast # nessages. Exanmple: LL 30 will list the |ast
30 nessages received at the BBS, excluding others' persona
nmessages.

L> callsign or category - Lists all nessages TO the callsign or the
category indicated. Exanples: L> N6XYZ L> SALE
L< callsign - Lists all nmessages FROM t he L< callsign - Lists all nmessages
FROM t he cal I si gn indicated.
Exanpl e: L< N6XYZ
L@ designator - Lists all nessages that have that "designator" in
the @BBS colum of the nmessage header. Exanple: L@ NCA
will list all nmessages with NCA in the @BBS col um.
There are several other variations depending on the type of BBS you're
using. Enter: ?L for a conplete list.

READ: To READ a nessage, you enter an R followed by a space then the
message nunmber. Exanples: If you wanted to read nmessage 25723, you woul d
enter: R 25723. To read several nmessages, such as nunbers 25723, 25726 and
25730, you'd enter: R 25723 25726 25730. Note that you separate the nunbers
with a space, not commas.

You may al so read nessages in a way that will give you all of the forward-
ing headers in detail, rather than giving you just the callsigns. The
forwardi ng headers show the |ist of BBSs that handl ed the nessage to get it
fromthe originating BBS to the one you're using, along with the date and
time it was received, the BBS address and other information. Depending on
the BBS software being used, either the RH or V command replaces the R
Exanpl es: To read nessage 25723 with the full headers, you'd enter either
RH 25723 or V 25723.
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There is another variation of the READ conmand that you'll find very
useful, and that's RM Entering RMby itself will give you all of the
nmessages addressed to you that have not yet been read.

ERASI NG MESSAGES: Once you have read a personal nmessage, please erase it
The sysop will appreciate your help in clearing out the "dead" nmessages.
You use the K - KILL command to do this. You can enter K #, such as

K 25723, which will erase that particular nessage, or you can enter KM

which will erase all of the personal messages you have read. |If you use
the KM command, the BBS will |ist the nessage nunbers for you as they're
kill ed.

THE "S" COMMAND(S): You'll find the S conmand used for SENDi ng nessages on
all BBSs, and on some systens the S is also used for STATUS. On WRLI-type
systems, the letter S by itself will give you a reading of the BBS status,
showi ng the callsigns of stations using the system the tine that they
connected, the ports and tasks they're using, etc. It will also show you
information on the mail waiting for users and on the nessages waiting to be
forwarded to other bulletin board systens. S, by itself, on other systens

will either pronpt you for further information on sending a nessage, or it
will give you an "illegal comand" error nmessage. (STATUS on an FBB BBS is
obtai ned by entering ! - an exclamation point.)

SENDI NG A MESSAGE: The "S" command is mainly used for sending a nessage, but
it should al ways be used with another letter specifying the type of nmessage
you're sending. There are three types of nmessages found on packet bulletin
board systens: Personal, Bulletin, and Traffic.

"SP" is used for sending a personal nmessage to one other station

"SB" for sending a bulletin (a nmessage available to all), and

"ST" for sending a nmessage that's going to be handled by the

National Traffic System

You're able to send a nessage to one particul ar person, to everyone on the
| ocal BBS, to everyone at every BBS in your area, in the entire state, al
across the country or around the world. It all depends on how you address
t he nmessage.

Each nessage has three parts to it: The ADDRESS, the SUBJECT and the TEXT.
I"I'l discuss each part separately.

THE MESSAGE ADDRESS:

Per sonal nessages: To send a personal nessage you enter SP followed by a
space and then the callsign of the person you want to receive the nessage.
Normal ly, that's all that's needed. A database of user information called
the Wiite Pages will fill in the address if it's known. (I'll discuss the
White Pages later on in this series.) |If the callsign is not known, you
must then enter the full packet address, known as the hierarchical address.
Thi s address consists of the callsign of the BBS where you want the nessage
to be delivered, the local area, state or province, country and continent.
The local area is usually preceded by the # sign, and is optional in sone
areas. However, it helps deliver the nmessage to its final destination

more directly, so use it if you know what it is. The state or province is
the two-letter abbreviation used by the post office; the country is the
three-letter country code and the continent is the four-letter continent
code. You should find a list of these codes on your BBS either in the help
file or in the files section.

Here are sone exanples of sone correctly entered addresses for a persona

nmessage:
SP V\BOLOZ @ WSPW #NCA. CA. USA. NOAM -- That's how you woul d address a

G4APL  GB7CIP 1.1.2003



| NTRODUCTI ON TO PACKET RADI O Page 19of 45
by Larry Kenney, WB9LQZ

nmessage to nme in San Franci sco.

SP WD @ WAZ2NDV. #NLI . NY. USA. NOAM -- WWRD uses the WA2NDV BBS | ocat ed

in the Northern Long Island (#NLI)
area of New York state.

SP G8BPQ @ GB3DAD. #32. GBR. EURO -- Note that BBSs in Great Britain, Japan
and sonme ot her countries use nunbers for
the | ocal area and do not use the state
part of the address.

The hierarchical address will be discussed in detail in part 7 of this
series.

Bulletins: A bulletin is addressed to a CATEGORY. The category is limted
to six characters and should indicate the nature of the nessage, such as
PACKET, | NFO, SALE, WANTED, DEBATE, ARES, etc. To send a bulletin to nore
than just the local BBS, you nust add a forwardi ng designator that wll
speci fy the area where you want the nmessage distributed. This can be the
| ocal area, the entire state, a region, all of the US or the world. Each
state uses different designators, so you'll need to check your |ocal BBS
for this information. Try entering ?S or ?SB for a list.

These are sone exanpl es of how you woul d address a bulletin:

SB INFO -- This bulletin is offering "information" (on a topic that
woul d be given in the "subject") and it would be avail abl e
only to users of the BBS where it was entered since no
di stribution is specified.

SB SALE @CA -- This bulletin lists an itemthat's for sale, and it
will be sent to all BBSs in the state of California. (Note:
CA is used in CA but the designator used in your state
m ght use a different format.)

National Traffic System (NTS) nessages: NTS nessages require specia
addressing and a prescribed format. They're entered as ST ZI PCODE @ NTSXX
where the zipcode is that of the person the nessage is going to, and the
XX is the two-letter state abbreviation. NIS nmessages can be sent to the
US and possessi ons and Canada only.

Exanpl es: ST 03452 @ NTSNH ST 60626 @ NTSI L ST V7L1J33
Exanpl es: ST 03452 @ NTSNH ST 60626 @ NTSI L ST V7L1J3 @ NTSBC

THE MESSAGE SUBJECT:

VWhen you have the address line of your nessage conplete, you enter a
carriage return <CR>. You'll then receive a pronpt asking for the SUBJECT
or TITLE of the nessage.

For a personal nessage you may enter anything you wish, but you're limted
to a maxi mum of 30 characters. | usually indicate what | will be discuss-
ing in the nessage.

For a bulletin, you should enter a brief description (again, 30 characters
or less) describing what the nmessage will be about. Lots of bulletins are
recei ved everyday, so your SUBJECT should help the one |isting nessages to
determ ne whether or not your nessage is to be read. You should attenpt to

describe the contents of your bulletin briefly but with detail. For SALE
or WANTED nessages, be specific about the equi pment and include the brand
and nodel. |If you used INFO as a category, indicate what the information
is about. For a personal nessage, the subject entered is really not inmpor-
tant, since people will read any nessage directed to them For a bulletin,
t hough, the subject is critical. It is in these thirty characters that

you nust "sell" your nessage to potential readers.
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An NTS nmessage requires a specific format for the subject:
City, State, Tel ephone Area Code and Prefix
Exanpl e: Boston, MA 617-267

MESSAGE TEXT:

Next, you'll be asked to enter the TEXT of the nmessage. This is where you
enter the actual nessage information. When entering the text, you should
insert carriage returns at the end of each line, as if you were typing a
letter. A normal line has a maxi mum of 80 characters, so when you have 70
to 75 characters typed, enter a carriage return and conti nue on the next
line. This will prevent words from wrapping around to the next line and
the programinserting an unnecessary blank line in the text. Sone prograns
require the carriage return or anything after the first 80 characters will
not be able to be read.

An NTS message requires you to use the ARRL nessage format for the text. |
will tell you nmore about the National Traffic System and NTS nessages in
part 12 of this series.

When you have conpleted the text, you end the nessage with a CONTROL Z (you
send a CONTROL Z by hol ding down the CONTROL key and hitting the Z key) or
with /EX at the beginning of a newline. You nust follow the CONTROL Z or
the /EX with a carriage return <CR>.

Many BBSs will send you information about your nessage once it has been
recei ved completely: the nmessage identification, the size, and the fact
that it has been saved, etc. Some systenms do not, so you have to mamke sure
you receive the BBS pronpt. Only when you receive the pronpt are you sure
that the nessage has been accepted by the BBS.

FI LE DI RECTORY COMVANDS

The files on a BBS offer you a variety of information on a w de range of
subj ects. The file section is often referred to as the BBS library. Each
BBS has its own unique set of files as determ ned by the sysop (the system
operator), yet the libraries of many BBSs contain a |ot of the same infor-
mation. The files are stored in directories according to subject and are
listed by file nane.

To determ ne what directories and files are avail able on your BBS you use
the W(WHAT) command. Entering W by itself, gives you a |ist of the
directories available on the BBS along with an associated letter or topic
nanme and a general description of the subject for each directory. To |ist
the files stored in a specific directory you enter Wfollowed the directory
letter or topic name that you received with the directory list.

Exanpl e: WA or W ARRL depending on the software used at your BBS.
Enter: ?Wto find out which formis used on your system

If you want to read a file you use the D (Downl oad) conmmand. You enter D
followed by the letter or topic name for the directory where it's stored
and then the exact file nane. Here are some exanples:

DF FCCEXAM LST DF FCCEXAM LST or D FCC FCCEXAM LST

DM TS440S. MOD or D MODS TS440S. MOD
You can enter ?D to find out which formis used on your BBS.

To send a file to the BBS you use the U (Upl oad) command. The command nust
be used with the letter or topic nanme for the directory you want to store
the file in, followed by the filenane you're assigning to the file. The
filename can have up to 8 characters preceding the period and 3 characters
followi ng the period. (Normal DOS format.) Sonme exanpl es:
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UG FLEAMKT. INF or U GENERAL FLEAMKT. | NF
woul d upload a file named FLEAMKT.INF into the G or GENERAL directory.

UP BBSTI PS. 01 or U PACKET BBSTI PS. 01
woul d upload the file BBSTIPS. 01 into the P or PACKET directory. The BBS
programwi Il not allow you to upload a file with a filenane that already
exists. Sonme directories are set by your |ocal sysop for downl oadi ng only,
so they won't permt you to upload files to them Enter ?U for nore
i nformati on on uploading to your |ocal BBS.

OTHER COMVANDS

You'll find a variety of other commands avail abl e on your BBS, but which
ones you find depends on the software being used. Here is an explanation
of sone of the ones you mght find.

A - ABORT - Many systens offer the A (Abort) command, allow ng you to stop
the BBS from sending you further information. |If you want to stop receiv-
ing a message list, a nmessage, a file, or whatever is being sent to you,
enter an A followed by a <CR>. When the TNC buffer is enptied, the flow
of data will stop.

COPY - The CORPY command is a C on sonme systens and SC (SEND COPY) on sone
others. The command is used to nake a copy of an existing nessage and
send it to another station. Enter ?C or ?SC for information

C - CONFERENCE - Some BBS software offers a conference node. This lets
BBS users engage in a round-table @O  Enter ?C on systens where this
feature is available to get specific informtion.

D - DOS - The FBB BBS offers FBBDOS for |isting, downl oading, uploading
and copying files, along with sone other features. |f you're using an
FBB system enter ?D for specific information.

E- EDT - If you enter a nmessage and then notice that you nade an error
entering the addressee's callsign, home BBS or address or decide you want
to change the Subject of the nessage, sonme BBSs offer the EDIT command to
make the desired changes. You can only change the nessage type, TO, BBS
address and subject. You cannot edit the message text. Enter ?E for
detail s.

F - SERVERS - The FBB software offers several servers which you access by
entering F, by itself. Enter ?F on an FBB BBS for an explanation of the
servers avail abl e.

G - GATEWAY - A gateway feature is avail able on some BBSs, allow ng you to
connect to stations on a different BBS port than the one you're using.
Enter ?G for details on how to use the gateway.

I - INFO - This command can give you details on the | ocation of the BBS,
the hardware, software and RF facilities of the systemyou're using, or on
sonme systems, a page of upconming events, helpful hints, or other usefu

i nformati on.

On WORLI and F6FBB type BBSs, there are several other variations of the
| command:

| callsign - gives you the name, QTH, zip code and hone BBS of the
person with that callsign, if they're listed in the
| ocal "White Pages" database. Exanple: | KLTG&Z

| Z zipcode - gives you a list of all active packet stations in the
specified zip code that are stored in the |l ocal "Wite
Pages”. An asterisk nmay be used in place of the end

nunmbers to give you a wider area. Exanples: [Z 94114
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woul d give you stations listed in the 94114 zip code

only. 1Z 941* would give you the stations in al
Zip codes that begin with 941.
| @ BBS - lists all callsigns in the "White Pages" having the
specified BBS as their honme BBS. Exanple: | @WPW
IH location - lists all callsigns in the "Wite Pages" having the

specified |l ocation. Exanples: IHCA IHGBR
Enter: ?1 for nore detailed information on using this commuand.

J - Displays a listing of stations that were heard by the BBS or that
connected to the BBS. The command nmust be used with a port identifier
such as JA, JB, etc. J, by itself, will list the ports for you or give
you an error nessage. You'll find several variations of the J commnd
depending on the type of software being used. Enter: ?J for details.

M- On MSYS BBSs M by itself, will give you the nmessage of the day.

N - The N command has several variations that are used for entering your
name, QIH, zip code and hone BBS. To enter your nane you type the letter
N foll owed by a space and then your first name, such as: N Larry. Your
QTH is entered using NQ foll owed by a space then your full city name and
two letter state abbreviation, such as: NQ San Francisco, CA. You enter
your zip code with NZ followed by a space and your five-digit zip. NHis
the command for entering your "hone BBS'. This is the systemthat you
plan to use regularly and want all of your personal nessages delivered to.
Make sure that it's a full service BBS, not a personal mail box, since only
full service systens are included in the nmessage forwarding network. You
enter your home BBS by typing NH foll owed by a space and then the callsign
of the BBS, such as NH WoPW (Note: SSIDs are not used with BBS operation
except for when making the initial connection. Most BBS software ignores
all SSIDs.)

REBBS type systens will ask you to register and you'll then be pronpted

for your name and other information. FBB type systens will automatically
ask for your nane and other information the second tinme you connect. On
both of these BBSs, you will only need to use the N commnds to change your
user information.

This user information is stored at the local BBS and is also sent to a

central database known as the "National Wite Pages Directory". The infor-
mati on can be accessed by anyone. You can use it to find the name, QTH and
hone BBS of your friends. How to use the "National Wite Pages" will be

di scussed in part 9 of this series.

O - OPTIONS - FBB systens offer several user selectable options - the |ang-
uage used by the BBS, paging, mail listing and base nmessage nunber. Enter
?0 for an explanation of how to use these options if you're using an FBB
BBS.

P - PATH - On MSYS BBSs, P followed by a callsign will give you the path
| ast used by that station to connect to the BBS. Example: P WPW

B - BYE - Wen you're finished using the BBS, enter a B to disconnect. You
shoul d al ways use the B instead of disconnecting with the TNC DI SCONNECT
command. On nost BBSs, your user file is updated only when you | eave the

BBS using the B. |If you don't use the B, the update doesn't occur, so the
L command will not have the correct information for the next tine you use
t he BBS.

Remenmber, you won't find all of these conmands on the BBS you're using, but
you might find others available that aren't |isted here. Check your |oca
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BBS hel p docunent for a conplete list of the commands avail able to you.
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| NTRODUCTI ON TO PACKET - PART 7 - by Larry Kenney, WB9LOZ

Messages are directed throughout the worldw de BBS network using a schenme
cal | ed H ERARCHI CAL ADDRESSI NG. The format for a hierarchical address is:
addressee-call @BBS-call. #l ocal -area. state-province.country. conti nent
For exanple: My hierarchical packet address is:

VWBILOZ @ WSPW #NCA. CA. USA. NOAM

It mght look conmplicated, but it's not. First, note that each section of
the format is separated by a period. State and province codes are the
recogni zed two-character codes established by the US and Canadi an Post

O fices. These may be found in the Call book, your phone directory, or any
zZip code listing. Don't guess on the state and province code if you aren't
sure what it is, and nmake sure you use only the two-letter abbreviation.
You coul d send the nessage to the wong state or province or keep it from
bei ng forwarded al toget her.

The codes used for the countries and continents are standards, now accepted
t hroughout the world. You should be able to find a list of themin the

hel p docunent or file section of your BBS. The country code has three
letters and the continent code has four letters. (An older version of the
continent code, still used by sone BBSs, has only two letters.)

The code for the local area is optional. Since you probably have no idea
what code is being used in upper New York state or in lowa City, |IA for
exanpl e, you don't have to enter it. |If you do know the |ocal code, please
use it, because it will help get the nessage closer to where it's going
nore directly.

For messages goi ng outside of the US or Canada, the state-province section
is not always used.

Usi ng the hierarchical format, here are sone exanpl es of packet addresses:
KB6LQV @ N6ZGY. #CCA. CA. USA. NOAM
KCENVL @ KBVE. #SCA. CA. USA. NOAM
KC3XC @ N4QQ. MD. USA. NOAM
VE3XYZ @ VE3RPT. ON. CAN. NOAM
JALABC @ JALKSO. #42. JPN. ASI A

You'll note that the |local area code is preceded by the octothorpe (now,
how s that for a $5 word?), better known as the nunber or pound sign. The
reason is that in Great Britain, Japan, and possibly other areas, they use
routi ng nunbers for the | ocal area, which could get confused with zip and
postal codes. Using the # on all |local area codes will elim nate forwarding
probl ens.

We need to enphasize two very inportant points: hierarchical addressing
DOES NOT indicate a forwardi ng PATH, and ONLY ONE BBS call should be
included in the address. A list of BBS calls separated by periods will not
get your nessage to its destination. |In fact, it can cause your message to
| oop between BBSs and your mnessage probably won't be delivered. The
addressing schene is said to be one area inside another area. Using ny

hi erarchi cal address as an exanple, WBOLOZ @ WSPW #NCA. CA. USA. NOAM here's
how you woul d describe the address: "WB9LOZ at WoPWwhich is in Northern
California which is in California which is in the USA which is in North
America".

USI NG THE HI ERARCHI CAL ADDRESS: This section explains how the BBS soft-

ware uses the hierarchical addressing schene. For an exanple, let's say
that I send a nessage to ny friend Richard, KA7FYC, who uses the KD7HD

G4APL  GB7CIP 1.1.2003



| NTRODUCTI ON TO PACKET RADI O Page 250f 45
by Larry Kenney, WB9LQZ

BBS in Mssoula, MI as his hone BBS. | would enter

SP KA7FYC @ KD7HD. #MSL. MT. USA. NOAM
All BBSs have a routing list called a "forward file". Like your |oca
postal sorter, it "knows" about local routings in detail, but as the desti-

nation grows nore distant, it knows only about |arger geographical areas.

If the only itenms in ny BBS's forward file are other California BBSs plus

a list of state abbreviations, country and continent codes, let's see how
this message woul d be forwarded. The BBS software will attenpt to find a
mat ch between the itens in the BBS forward file and the various parts of
the hierarchical address starting with the left-nmpst itemin the address
field. In our case, it would not find a match for KD7HD. |If there isn't

a match, it then noves to the next section to the right. It wouldn't find
a match for #MSL, so it would again nove to the right. Since all of the
state abbreviations are listed in the forward file, it would find M and
that match would allow the nessage to be forwarded. The forward file would
indicate the call of the next BBSin line to receive a nessage addressed to
MI.  Once the nmessage is received at the next BBS, the process would start
all over again until the nmessage is finally delivered to its destination.
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| NTRODUCTI ON TO PACKET RADI O - PART 8 - by Larry Kenney, WB9LOZ
This part of the series discusses the various parts of the packet nessage.

The following is an exanpl e of what you see when |listing nmessages on a BBS.
On sone systens the information is displayed in a different order, but the
same information is given.

MSG# STAT SI ZE TO FROM @ BBS DATE/ TI ME SUBJECT

14723 PN 1084 WD5TLQ WA6XYZ N5SLE 0604/ 1240 Software working great!
14721 B$ 771 PACKET WB9LOZ WUSA 0604/ 1154 | NTRO TO PACKET-Part 7 of 20
14717 BF 2387 EXAMS WSNLG NCA 0603/ 1020 FCC Exans: March - June
14715 TN 275 94114 WLAAR 0604/ 0959 San Francisco 415-821

14714 BF 1663 DEBATE N2DEQ WW 0602/ 2314 CW REALLY NEEDED?

14712 BF 918 INFO N6ZYX NCA 0603/ 1845 9600 BAUD DEMONSTRATI ON

The MESSAGE NUMBER i s assigned by the BBS program when the nmessage is
received and it cannot be changed. The nunmbers are assigned sequentially.

The STATUS of the nessage includes several different bits of information.
The first letter of the STATUS indicates the TYPE of nessage: B for
Bulletin, P for Personal, or T for Traffic for the National Traffic System
Bull etins are nessages of general interest to all users, and they can be
read by everyone using the system Personal nmessages are listed only for
the sender, the addressee and the sysop, and they're the only ones who can
read them The list above would have to have been requested by WD5TLQ
WAGXYZ or a sysop. Can you see why? It lists an outgoing personal nessage.
(NOTE: Al though personal nessages can't be read by everyone using the BBS,
anyone in nmonitor node can see a personal nessage as it's being sent over
the air, of course.) Traffic nmessages, type T, are |listed for everyone and
can be read by anyone. In fact, all users are encouraged to participate in
the delivery of NTS nessages addressed to your area. (Refer to part 12 of
this series for information on NTS nessages.)

STATUS al so shows whether or not the nessage has been read, has already been
forwarded to all designated stations, or has not been forwarded. You m ght

see one of these letters: N - no, it hasn't been read, Y - yes, it has been

read, F - it has been forwarded, $ - it has not been forwarded, | - it's in

the process of being forwarded right now

The SIZE i ndicates the combined total of characters, including punctuation
in the nessage text. The forwardi ng headers (expl ai ned bel ow) are consi d-
ered to be part of the text and are included in the size. What starts out
as a short nmessage can grow in size as it's forwarded from BBS to BBS.

TOis the callsign of the addressee for personal messages, the category or
interest group for bulletins and the zip code of the addressee for NITS
messages. Wile you mght find bulletins addressed TO AMSAT, TO PACKET or
TO SALE, they're actually nmessages about AMSAT, about PACKET or about

equi pnment for SALE. You're apt to see anything in the TO colum: ALL,
USERS, EXAMS, CODE, SALE, WANTED, DEBATE, SAT, PACKET, etc.

FROM shows the callsign of the station originating the nessage.

@BBS is used for forwarding a personal nessage to someone at another BBS,
for forwardi ng NTS nmessages and for general distribution of a bulletin using
a forwarding designator. In the list shown above, the personal nessage woul d
automatically be forwarded to WD5TLQ at the NSSLE BBS. By entering a specia
designator, such as NCA, in the "@BBS" colum a bulletin my be forwarded

to specific areas. (See Parts 6 and 7 of this series for details on the
addressi ng of personal messages and bulletins and on using the forwarding
designators. Addressing of NTIS nessages is discussed in Part 12.)
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Next is the DATE and TI ME showi ng when the message was received at the BBS
you' re using, or when the nessage was witten. (This varies depending on the
type of software being used at the BBS.) If the nessage originated at another
BBS, the date and tinme when the nessage was originally entered will be shown
in the forwardi ng headers, as explained below, and at the top of the nmessage
when you read it. The date and tinme indicated can be either local tine or
GMI' (Zulu tinme) depending on the time used by the BBS.

The SUBJECT (or TITLE) is a short description of the nmessage content. For
bulletins, this is the informati on that determ nes whether or not soneone is
going to read your nessage when he sees it in the nessage list. It should be
brief, but it also should be informative. You need to tell the other users
what the message is about as clearly and concisely as you can with just 30
characters.

The parts of the nmessage nmentioned so far are all seen when you ask for a
message list using the L (LIST) command. On sonme systens, entering a

sem colon after the list command (Exanple: LL 35 ;) will give you nore

i nformati on about the message, such as the nmessage ID, the full hierarchica
address, the nunmber of tinmes the nmessage has been read, etc.

If a message has been forwarded from anot her BBS, forwardi ng headers are
added at the top of the actual message TEXT. This information is added by
each BBS that is used to get the nessage fromits origination point to the
destination. Each BBS adds one line showing the tine the nmessage was
received by that particular BBS, its callsign and address, and possibly the

QTH, zip code, message nunber and other information. [If you use the RH or
V command (dependi ng on your software), rather than just R, when reading a
message, you'll receive conplete headers. Wth just the R headers are

reduced to a list of the BBS callsigns. The conplete headers are useful if
you want details on the path a nessage took to reach you or how long it
took to be forwarded fromsystemto system fromthe source to destination.

The TEXT of the nessage contains the information you want to convey to the
reader. It can be of any length. However, if the nmessage will be going to
a distant BBS and will nost |ikely be forwarded on the HF network, there is
a 2.5K size limt. This limt has been set by the HF gateway sysops to
keep traffic noving snoothly despite poor conditions and QRM  Extrenely

| ong nessages can tie up the forwardi ng system unnecessarily, so users are
advi sed to break up | ong nmessages into parts.

As mentioned in part 6, when entering a nmessage into a BBS, use carriage
returns at the ends of your lines, as if you were using a typewiter. The
normal screen width is 80 characters, so you should enter a carriage return
prior to the 80th character on each line. A nessage entered wi thout the
carriage returns can be very difficult to read as words are cut at inproper

points, lines vary drastically in length, and blank lines are often inserted.
On sone term nal prograns and printers, any |line exceeding 80 characters
without a carriage return inserted will not be seen or printed past the 80th
character.

You shoul d i nclude your name, call and packet address at the end of the

text so that the person reading your nessage will be able to send a return
message to you if he or she wishes to do so. You end your nessage with a
control-Z or a /ex at the beginning of a newline. This will tell the BBS

to save the nessage. Don't disconnect until you receive the pronpt back
fromthe BBS. Oherwi se you won't know whet her or not your nessage was saved.
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| NTRODUCTI ON TO PACKET RADIO - Part 9 - by Larry Kenney, WB9LOZ

In this part of the series we're going to |ook at the Wiite Pages. No,
not your |ocal telephone directory, but the packet radio directory known
as the "White Pages". You help supply the information for "WP", and you
can also use it to find the hone BBS, QIH and zip code of your friends on
packet .

"White Pages" was initially designed by Eric WIlians, WO6CMJ, of Richnond,
California. Hank Oredson, WRLI, |ater added a WP dat abase to his packet
bull etin board software, and now nost of the BBS software progranms have

some formof the White Pages available. It's a database of packet users
showi ng their nane, hone BBS, QIH and zip code. |It's updated and queried by
packet nessage, allowing stations fromall over the world to take advant age
of it.

When users enter their name and other information into their BBS user file,
it gets included in the WP database. The Wite Pages server at each BBS

al so scans the forwardi ng headers of all nessages received, extracts call -
sign informati on and adds that to the database. The software automatically
assenbl es an update once a day containing all of the new WP informati on and
any changes the database has received in the past 24 hours. This update is
then forwarded to the regional Wite Pages server. The regional server, in
turn, takes all of the information it has received from other BBSs and
sends out updates to other BBSs in the area, as well as to the N6l YA BBS

in Fulton, California, the national Wlite Pages server. As a result, we
have a | arge database of information on packet users world-wi de. By query-
ing WP, you can easily find the nanme, hone BBS, QIH and zip code of other
stations on packet.

If your BBS is operating with its own WP database, you may make inquiries
of it using either the "I" or "Q command, depending on the software being
used. Sinply enter | or Q followed by the callsign you' d like informtion
about. If you wanted information on WBO9LOZ, for exanple, you would enter
| VBI9LOZ or Q V\BOLOZ

Check the help information on your BBS to see which comand is the one used
there. Sone BBSs al so offer commands that allow you to search the WP dat a-
base for station lists using |ocation or zipcode information. Try ?I ?Q

or ?WpP for details.

If your |ocal BBS doesn't have the information you are |looking for, it can
be obtained fromyour regional WP server or fromthe national WP server.
Since query nessages are read and answered by the WP software, not by a
person, you must use the correct format: callsign ?

You address your query to WP @the callsign of the server you want to use.
The word QUERY is entered for the subject. You may then may include as
many requests as you wish in the text of each nessage, but each nmust be on
a separate |ine.

Here's an exanple of a nmessage sent to N6l YA the national Wite Pages
server:

SP WP @ N6I YA. #CCA. CA. USA. NOAM (The sane format woul d be used
Ent er subject of nessage: Query (to send a query nessage to your
Enter text: (regi onal WP dat abase.)

K9AT ?

WA6DDM ?

N&P ?

WLKPL ?
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(Control Z OR /EX)
Capital and |lower case letters may both be used within the nessage.

Just like all other packet nessages, nessages addressed to WP are forwarded
fromBBS to BBS toward their destination. |If a BBS operating with the
WRLI WP Server handles a query nessage, it will respond with any pertinent
information that it has available. As a result, you m ght receive nore
than one response to your WP query.

If the information on a callsign in a WP database is not updated, it is
del eted after a certain length of tinme specified by the sysop. This tine
frame is normally 90 to 180 days, although sone systens retain infornmation
for up to a year.

It is inmportant to note here that you should choose ONLY ONE BBS as your
home BBS, the one where you want all of your nmessages delivered. You should
al so make sure that it is a full service BBS, not a personal mail box, or

mail will not be forwarded to you. Always enter that callsign when you are
asked to enter your hone BBS, even if you are using another system at the
tinme.

When a message arrives at the destination BBS given in the "@BBS" col um,
some of the BBS software will check the White Pages information to nmake sure
that the message has been delivered to the right place. |If it finds that a
different BBS is |listed as the addressee's honme BBS, it will insert that BBS
callsign in the nessage and send it on its way. |If you enter different hone
BBS calls on several BBSs, your mail could easily end up being sent from BBS
to BBS and never reach you.

If you nmove or change your hone BBS, you should then nmake sure that you

update the information for your call in the Wite Pages database. Use the
NH, NQ and NZ commands to update the information. Mking sure that the
information in the Wiite Pages is correct will help to get your messages

delivered to the correct BBS.
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I NTRODUCTI ON TO PACKET RADI O - PART 10 - By Larry Kenney, WB9LOZ

In this and the next part of the series we're going to take an in depth
| ook at the packet node network. In part 4 | explained howto use the
network for connecting to another station. Now we'll |ook at the other
features a node offers.

Usi ng the packet node network can nmake your operating time on packet nore
enjoyable and it can greatly expand the area that you can reach. The
network of NET/ROM TheNet, GBBPQ and KAM nodes is expandi ng very quickly
and now covers nost of the country. New nodes are showi ng up al nost daily.
Thanks to all of these stations and the interconnecting |inks, you can now
connect to stations in many distant places using a | ow powered 2 neter rig.
Some nodes are set up for cross-banding, and with the introduction of

nodes on 10 nmeter FM there's the possibility of working a station just
about anywhere.

A packet node, in nmpst cases, is still set up for digipeater operation, so
you can still use it as a regular digipeater, but for nobst of your connec-
tions you'll want to use the node features. Wiy? Wen using a string of

di gi peaters your packets have to reach their destination parity correct

and the receiving TNC has to return an acknow edgenent (ack) to your TNC
for each packet to be accepted. As you add nore digipeaters to the path
the chances of each packet being accepted beconmes |ess and |less. O her
stations on the frequenci es being used and noi se along the route can be the
cause of many retries. When using a node, however, your packets no |onger
have to reach their destination before the acknow edgements are returned to
your TNC. Each node acknow edges your packet as its sent along the way
toward its destination.

If you've been nmonitoring lately, you m ght have seen the nodes in action
You m ght have wondered why they were sending all of those weird synbols
like @x/<~|. Wat you're seeing is the nodes comrunicating with each

ot her and updating their node lists. You also mght have noted call signs
with high nunbered SSIDs, such as WB9LOZ- 14, WAG6DDM 15, W6PW 12, etc. The
nodes change the SSIDs of all stations that originate packets so that the
call signs sent via the network are not the sane as those sent directly.

If you were to use a node to connect to another station in the |ocal area,
there's the possibility of your packets being received by this station both
fromyou directly and fromthe node. |f the callsign through the node
wasn't changed, the TNCs involved would be totally confused as it would
appear that two stations were connecting using the sane callsign. The node
automatically changes the SSID using the formula 15-N, where N is your

usual SSID. A call with -0 becomes -15, a -1 becomes -14, -2 beconmes -13,
etc.

The node network is very sinple to use. As explained in part 4, to use the

node network you first connect to a |local node. It should be one where you
can connect to it direct with good signal strength. Once you've connected,
you then have several options -- connect to another station within range of

t he node, connect to another node, connect to an associ ated BBS, obtain a
list of the nodes that are available, or check route and user status. On
NET/ ROM and TheNet nodes you can al so answer or call CQ

There are several commands avail able on your | ocal node. All have CONNECT,
NODES, ROUTES and USERS, and dependi ng on the type of node you're using,
you might also find the BBS, BYE, CQ |NFO MJEARD, PARMS or PORTS conmands
avail abl e.

THE PACKET NODE COMVANDS
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CONNECT: The CONNECT command (which can be abbreviated as C) is used just
like you use the CONNECT command with your TNC. To connect to another

| ocal station using a node, first connect to the node and then enter C
foll owed by the callsign of the station you want to reach. To connect to
anot her node you can use either the callsign or the alias. For exanple,
to connect to the BERKLY: WB9LOZ- 2 node you can use C WB9LOZ-2 or you can
use the alias, C BERKLY. Either one will work. Review part 4 of this
series for nore information on maki ng connections via the node network

There's a special considerati on when naki ng connections froma node using
the GBBPQ Packet Switch software. Since these nodes are capabl e of having
several different frequencies operating fromthe one node, you have to
i ndi cate which frequency port you want to nake your connection on. The
PORTS command, abbreviated P, will give you a list of the ports avail able,
such as this:
SF: WBOLOZ- 1} Ports:

1 144.99 MHz

2 223.56 MHz

3 441.50 MHz
You then insert the port nunber between the C and the callsign, such as
C 1 WB6QVU, to indicate which frequency you want to use, in this case the
port 1 frequency of 144.99 MHz.

NODES COMVAND: The nodes comrand can be abbreviated as N and when entered
wi t hout any other information will give you a listing of other nodes that

can be worked fromthe node you' re using. The |list contains both the alias
and the callsign of each node. The alias mght give you a hint of a node's

| ocation, but you'll need a list of the local nodes to be able to tell for
sure where each node is located. (You'll probably find node lists in the
file section of your local BBS.) As you nove fromnode to node, the |ist
of nodes you find will vary in length and will contain different callsigns

since all of the frequencies are not |inked.

The NODES conmand has a feature that gives you a sinple way to find out how
easy it will be to connect to another node in the list. All you need to do
is enter Nfollowed by either the alias or callsign of the node that you
want to reach, such as:

N FRESNO or N W6ZFN- 2

You'll receive a report showing up to three routes to the node you asked
about, how good these routes are and how up to date the information is. If
there is no information available, you will receive either "Not found" or

the conpl ete node |ist, depending on the type of node or switch you're
usi ng.

Let's take a | ook at a typical report you would receive after entering
N FRESNO. If you were connected to a NET/ ROM or TheNet node the report
woul d | ook Iike this:
SFW W6PW 1} Routes to: FRESNO W6ZFN- 2
105 6 0 WBILOZ-1
78 6 0 WbPW 6
61 5 0 WABDRZ-7
If you were connected to a GB8BPQ packet switch you would see one |ess
colum in the report and it would [ ook |ike this:
SF: WB9LOZ- 1} Routes to: FRESNO WGZFN- 2
> 126 6 WSPW 10
78 6 W6PW 6
60 4 WPW 1
Each line is a route to the node you asked about. The synbol > indicates
a route that's in use. The first nunber is the quality of the route. 255
is the best possible quality and means a direct connect via hard wire to a
coexi sting node at the same site; zero is the worst, and nmeans that the
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route is locked out. 192 is about the best over the air quality you'l
find, and it usually nmeans that the node is only one hop away. |If you see
a quality of less than 80, you'll probably have a difficult time getting
any information through via that route. The second nunmber is the one that
tells you how up to date the information is; it's call the obsol escence
count. This nunber is a 6 when the information for the route is | ess than
an hour old. For each hour that an update on the route is not received,
this number is decreased by one. A 5 neans the information is an hour old,
a 4 neans that it's two hours old, and so on. The next nunber, shown only
on NET/ ROM and TheNet nodes, indicates the type of port. A 0 is an HDLC
port; a 1l is an RS-232 port. You don't need to pay any attention to this
figure. The callsign is that of the neighbouring node that's next in line
on the route.

This qui ck check on a node that you want to reach can save you a | ot of
time. You'll know inmedi ately whether or not the node is available, and if
it is, how good the available routes are to it. You then won't have to
spend tinme trying to connect to a node that isn't available or is of poor
quality.

If you find that there's a decent route to the node or switch you want to
reach, it's nornally best to |l et the network make the connection for you.
Sinply enter a connect to the alias or callsign you want rather than
connecting to each individual node along the route yourself.

If a route exists but the quality is not very good, you mght want to
connect to the nei ghbouring node shown for the best route, then do another
quality check, repeating this procedure until you find a route with decent
quality. You can actually get through to sonme distant nodes using this
met hod if you have the tinme and patience to work on it.

(We continue with nore commands used on the packet nodes in part 11)
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| NTRODUCTI ON TO PACKET RADI O - PART 12 - by Larry Kenney, WB9LOZ

The National Traffic System known as NTS, is the ARRL sponsored Amateur
Radi o message handling network. Packet radio is now playing a very

i mportant part in the network, so let's take a | ook at the system and
give you sone tips on handling NTS traffic by packet.

Handling third party traffic is the oldest tradition in amateur radio.

Nati onwi de, the National Traffic System has hundreds of |ocal and section
nets neeting daily in order to facilitate the delivery and origination of
such messages. More and nore of this traffic is being originated, rel ayed,

and delivered on packet. |If you enjoy traffic handling, you can easily get
involved in NTS via packet. |If you're on packet but know nothi ng about
NTS, this part of the series will get you off to a good start. At the end
you' Il also find sone references for further information on NTS.

Local packet BBSs have to be checked daily for traffic that needs to be
delivered or relayed. Wen you check into your local BBS, enter the LT

command, neaning "List Traffic". The BBS will display a list of all NTS
traffic amaiting delivery. 1t'll look simlar to this exanple:
MSG# STAT SIZE TO FROM @BS DATE/ TI ME SUBJECT

37893 TN 486 60625 KB6ZYZ NTSIL 1227/0712 CH CAGO, |L 312-267
37802 TF 320 06234 WB6DOB NTSCT 1227/0655 NEW HAVEN, CT

37854 TF 588 93432 KA4YEA 1227/ 0625 CRESTON, CA 93432
37839 TN 412 94114 KA8UHL 1227/ 0311 SAN FRANCI SCO 415- 821
37781 TF 298 94015 WLKPL 1226/ 2356 DALY CITY, CA 415-992

You m ght see traffic that is being relayed by your |ocal BBS to sone other
part of the country as well as traffic for your |ocal area. The "Subject”
or "Title" colum of the listing will show the destination of the traffic.
If you see a nessage that is within your |ocal area, help out and deliver
it.

RECEI VI NG A MESSAGE: To take a message off of the Bulletin Board for

tel ephone delivery, or for relay to a local NTS net, enter R followed by
the nessage nunber. Using the |ist above, R 37839 would send you the
message from KABUHL for San Francisco. You'll find the nessage in a specia
NTS RADI OGRAM fornmat, with a preanble, address, tel ephone nunber, text and
signature, ready for delivery. After the nmessage has been saved to your
printer or disk, the nessage should be erased fromthe BBS. Use the K
command, as you do for killing your own nmessages. To kill message 37839,
for exanmple, you'd enter: K 37839. This prevents the nessage from being
del i vered agai n by someone el se.

DELI VERI NG OR RELAYI NG A MESSAGE: Once you have received the NTS Radi ogram
it should, of course, be handl ed expeditiously. |If it's for your inmediate
area, you should deliver the nmessage by tel ephone. |f you took the nessage
for delivery to the local traffic net, you should make an effort to see

that it gets relayed as quickly as possible. [If you' re unable to deliver

t he nessage, due to an incorrect phone number, no answer after several tries,
or some other problem send a return nmessage to the originator advising him
of the non-delivery, and why.

SENDI NG MESSAGES: Any anmmteur can originate a nessage on behal f of another

i ndi vi dual, whether the person is a |icensed amateur or not. It is the
responsibility of the originating amateur, however, to see that the nmessage
is in proper formbefore it's transmitted. A special format is used for
NTS traffic so that the messages are conpati ble across the entire network
Each nessage should contain the follow ng conponents in the order given:
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nunber, precedence, handling instructions (optional), the station of
origin, check, place of origin, time filed, date, address, tel ephone
nunber, text and signature. The destination of all NTS traffic nmust be to
a point inthe US, its possessions, or Canada.

VWhen the nmessage is ready to be entered into your |ocal BBS, you nmust use
the ST conmand, which neans "Send Traffic", followed by the zip code of the
destination city, then @NTS followed by the two letter state abbreviation
The formused is ST ZI PCODE @ NTSxx. A nessage being sent to Boston, MA
02109 woul d be entered as follows: ST 02109 @NTSMA and a nmessage for
lowa City, | A 52245 would be entered as ST 52245 @NTSIA. The nessage
SUBJECT or TITLE should contain the destination city and state and the

t el ephone area code and exchange, if available. See the exanples in the
listing above. Only one NTS nessage should be included in each packet
message (nho "book" nessages). The actual radi ogram should be included
entirely within the TEXT of the packet message, including all of the
conmponents |isted above. End the nessage with the usual Control-Z or /ex.

IN TI ME OF EMERGENCY: The National Traffic System functions on a daily
basis as a public service for both your fellow hanms and the general public.
It serves another function as well. The NTS provides a well oiled and

trai ned national system of experienced traffic handlers able to handle

| arge volunmes of third party traffic accurately and efficiently during

di sasters. Your participation noww |l help prepare you for that tine

of energency. Following the Loma Prieta Earthquake in October of 1989,
over 7000 NTS nessages were handl ed by packet BBSs in the San Francisco
Bay Area. W needed and used all of the help we could get.

REFERENCE MATERI AL: The ARRL booklet "An Introduction to Operating an
Amat eur Radio Station" offers detailed i nfornmation on handling and
prepari ng NTS Radi ogranms. There are also nany files with detail ed

i nformati on on NTS avail able for downl oading fromyour |ocal BBS. They
give a conplete rundown on how to prepare and send an NTS nmessage on
packet, how to deliver NTS messages, etc. Check your |ocal BBS files
section for themif you want to get involved. Your help will certainly
be wel cone!
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| NTRODUCTI ON TO PACKET RADI O - Part 13 - by Larry Kenney, WB9LOZ

In this part of the series and the next we'll take a |ook at sone of the
TNC commands available to you that we haven't covered previously. You

m ght find that some of the commands are not available in your particular
TNC or that they're used in a slightly different manner than what is
presented here. Not all TNCs operate exactly the same. Please refer to
your owner's manual for specific details on how to use these commands if
they don't function as described here.

8BI TCONV: This command enabl es the transnmi ssion of 8-bit data in converse
node. Used with AWEN - see bel ow. For nornal packet operation, such as
keyboard to keyboard transm ssions, use of bulletin board systens, and the
transm ssion of ASCII files, 8BI TCONV should be OFF. If you need to
transmit 8-bit data, set 8BI TCONV ON and set AWEN to 8. Make sure that
the TNC at the receiving end is also set up this way. This procedure is
normal Iy used for transm ssion of executable files or a special non-ASCl
data set.

AWLEN: Thi s paraneter defines the word |l ength used by the seria

i nput/output port of your TNC. For normal packet operation, as described
above, AWEN should be set to 7. Set to 8 only if you're going to send
8-bit data.

AX25L2V2: This conmand determ nes which | evel of AX 25 protocol you're
going to use. If OFF, the TNC will use AX. 25 Level 2, Version 1.0. If ON
the TNC will use AX. 25 Level 2, Version 2.0. Note: Some early TNCs wil |
not di gi peat Version 2.0 packets. Wth AX25L2V2 OFF, if your TNC sends a
packet and the packet doesn't get acknow edged the first tine it was sent,

it will send it again and again, until an "ack" is received or the TNC
retries out. Wth AX25L2V2 ON, if your TNC sends a packet and doesn't
receive an "ack" the first time, it will send a poll frame to see if the
other TNC received the packet. If yes, then it would continue, if not

then it would send the | ast packet again. The advantage here is that
short poll franes are sent, rather than |ong packets containing data.
This can greatly reduce channel congestion. For VHF/ UHF operation, it
is al nbst essential that every TNC have AX25L2V2 ON. Many operators
have suggested that Version 2.0 NOT be used on the HF bands as it tends
to clutter the frequency with poll frames. See the CHECK command bel ow
for related information.

BEACON: Used wi th EVERY or AFTER to enabl e beacon transmi ssions.
BEACON EVERY n - send a beacon at regular intervals specified by n.
BEACON AFTER n - send a beacon once after a time interval specified

by n having no packet activity on the frequency.

n =0to 250 - specifies beacon timng in ten second intervals.

1 = 10 seconds, 2 = 20 seconds, 30 = 300 seconds or

5 minutes, 180 = 1800 seconds or 30 ninutes, etc.
For exanple, if you set BEACON EVERY 180 (B E 180), the TNC will transmt
a beacon every 30 mnutes. |If you set BEACON AFTER 180 (B A 180), the TNC
will transmt a beacon after it hears no activity on the frequency for 30
mnutes. B E O will turn the beacon off. The text of the beacon is
speci fied by BTEXT and can contain up to 120 characters. The path used for
t he beacon transmi ssion is specified by the UNPROTO conmand. YOU SHOULD
USE BEACONS | NTELLI GENTLY! Beacons are often a point of controversy in
the packet comunity because they tend to clutter the frequency if used
too frequently. You should keep your beacons short and infrequent, and
they should only be used for neaningful data. Bulletin boards use the
beacon for advising the community of who has mail waiting for them clubs
use beacons for neeting announcenents, and beacons are used for severe
weat her warnings. In areas with heavy packet activity, beacons should not
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be used just to let everyone know that you're nonitoring the frequency,

that your mailbox is ready, or that you'd |like someone to connect to you
You shoul d nonitor the frequency for activity and nake sonme connections

yoursel f.

CHECK n: Sets a tineout value for a packet connection. Wen a connection
bet ween your station and another seens to "di sappear” due to changi ng
propagati on, channel congestion or |oss of the path, your TNC could remain
in the connected state indefinitely. |If the CHECK command is set to a value
other than 0, the TNC will attenpt to recover the connection or disconnect.
The action taken depends on the setting of AX25L2V2. The val ue of CHECK (n)
may be set fromO to 250 and the timng is based on the fornula of n * 10
seconds. (n = 1 is 10 seconds, n = 5 is 50 seconds, n = 30 is 300 seconds
or 5 mnutes, etc. A value of 30 is a recomended value to use.) |f CHECK
is set to 0, it disables the command. |If AX25L2V2 is ON, the TNC will send
a "check packet" to verify the presence of the other station if no packets

have been heard after (n * 10) seconds. |If a response to the "check packet™
is received, the connection will remain. |If no response is received, the
TNC wi |l begin the disconnect sequence, just as if the DI SCONNECT conmand
had been sent. [|f AX25L2V2 is OFF, after no packets are heard for n * 10
seconds, the TNC will not send a check packet, but will begin the di sconnect
sequence.

CMVSG: Enabl es the automatic sending of a connect nmessage whenever a

station connects to your TNC. If CMSGis ON, the TNC will send the nmessage
contained in CTEXT as the first packet of the connection. CTEXT can
contain up to 120 characters. O course, you nust have a nessage in CTEXT
for CMSG to function. This feature is often used when the station is on
but the operator is not present. The connect nessage is used to advise the
other station of that fact, and often says to |l eave a nmessage in the TNC
buffer or mailbox. |If CMSGis OFF, the CTEXT nessage is not transmtted.

Kl SS: KI'SS enables the TNC to act as a nmodem for a host conputer
al l owi ng programs such as TCP/IP, the GBPQ Packet Switch, various BBS
programs, and other prograns using the Serial Link Interface Protoco
(SLIP) to be run. Before turning KISS on, set the radio baud rate and
term nal baud rate to the desired values. Set KISS to ON and then issue a
RESTART command.

(continued in part 14)
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| NTRODUCTI ON TO PACKET - Part 14 - by Larry Kenney, WB9LOZ
TNC COVMANDS - continued fromPart 13

MAXFRAME: Sets the upper limt on the nunmber of unacknow edged packets

the TNC can have outstanding at any tinme. (The outstanding packets are
those that have been sent but have not been acknow edged.) MAXFRAME al so
determ nes the maxi mum nunmber of contiguous packets that can be sent during
one transm ssion. The value can be set from1l to 7. The best value to use
depends on the frequency conditions. The better the conditions are, the

hi gher the value you can use. |If conditions are poor due to frequency
congestion, noise, or other variables, (shown by lots of retries) MAXFRAME
shoul d be reduced to i nprove throughput. The best val ue of MAXFRAME is
deternmi ned through experinmentation. MAXFRAME of 1 should be used for best
results on HF packet.

MFI LTER: This command allows you to enter up to four ASCII character
codes, 0 - $7F, for the control characters that you want elimnated from
your monitored packets. Codes may be entered in either Hex or Deci mal
Here are the ASCI| codes for sone of the nore troubl esone contro
characters found in nonitored packets:

HEX DEC FUNCTION  POCSSI BLE RESULT

$07 07 Control G Rings your bell or "beeps" your speaker

$0C 12 Control L Formfeed - could clear your screen

$13 19 Control S Can cause your screen to stop scrolling
$1A 26 Control Z Can clear your screen

$1B 27 Escape Can cause your cursor to nove to a random

poi nt on your screen and can rai se havoc

with printer control.
AEA has added a new code, $80, that will not allow ANY control characters
to be displayed on the user's screen from nonitored packets.

MHEARD: An i mredi ate comand that causes the TNC to display a |ist of
stations that have been heard since the command MHCLEAR was given or the
TNC was powered on. This command is useful for determ ning what stations
can be worked fromyour QIH  Stations that are heard through digi peaters
are marked with an * on nost TNCs. On the AEA PK-232, the stations heard
direct are marked with the *. (Check your TNC nmanual .) The maxi num nunber
of stations in the list is 18. |If nore stations are heard, earlier entries
are discarded. Logging of stations heard is disabled when the PASSALL
command is ON. (See below.) If the DAYTI ME conmand has been used to set
the date and time, entries in the MHEARD list will show the date and tine
the stations were heard.

PASSALL: Causes the TNC to di splay packets that have invalid checksuns.
The error-checking is disabled. |If PASSALL is ON, packets are accepted for
di spl ay, despite checksumerrors, if they consist of an even nultiple of
eight bits and are up to 330 bytes. The TNC attenpts to decode the address
field and display the callsigns in standard format, followed by the text of
the packet. PASSALL can be useful for testing marginal paths or for
operation under unusual conditions. PASSALL is normally turned OFF

PERSI ST: Used in conjunction with the SLOTTI ME conmmand (see below) to
provide |l ess clutter on a busy packet frequency. As nore and nmore TNCs
are upgraded to include the PERSI ST and SLOTTI ME conmands, fewer and fewer
packet collisions will occur. |If you have these commands available in your
TNC, you should set DWAIT to O and set these commands for use. Note: On
some TNCs, such as the PK-232, you have another comand that determ nes
whet her you use DWAIT or PERSI ST/SLOTTIME. It's the PPERSI ST conmmand
(with 2 PPs). Set it ONto use PERSIST/SLOTTI ME;, set it OFF to use DWAIT.
| strongly recommend that you set PPERSIST to ON
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PERSI ST specifies a threshold value for a random nunber attenpt to transmt.
The val ue ranges fromO to 255. O signifies a 1/256th chance of transmtting
every SLOTTIME; 255 allows the TNC to key the transnmitter every SLOTTI ME.
Through experinentation, it has been determ ned that the best value for
PERSI ST is in the 60 to 70 range.

SLOTTIME: This command determines the tine interval the TNC waits between
generating random nunbers to see if it can transmt. This random nunber
generation and the value of PERSIST work together to provide snoother
operation on a busy packet frequency. The SLOTTI ME val ue may be set from
0 to 250. Through experinmentation it has been determ ned that the best
value for SLOTTIME is in the range of 10 to 20.

SCREENLN n: This paraneter determnes the length of a line of text on your
conmput er screen. The value nay be 0 to 255, and is usually set to 40 or

80 dependi ng on the screen display you have. A carriage return and |ine
feed (CR/'LF) are sent to the term nal in Conmand and Converse nodes when n
characters have been displayed. A value of zero inhibits this action.

I f your conputer automatically formats output lines, this feature should be
di sabl ed.

TRANS: This is an inmedi ate command causing the TNC to change from
Command nmode to Transparent Mdde. Transparent node is used when you want

to send data such as executabl e progranms where characters in the data would
conflict with the operation of the TNC. Characters such as "Control C',
"Control R', "Control S", "carriage return', "linefeed", etc. all effect

the operation of the TNC when in Converse Mbde. |n Transparent Mode none

of the data characters affect the operation. All eight bits of each
character are sent to the radio exactly as they are received by the TNC from
the conputer or keyboard. Packets are transmitted at regular intervals set
by the PACTI ME conmand or whenever a full packet of information is ready.
The receiving TNC nust al so be in Transparent node and nodes and di gi peaters
cannot be used in the transmit path. Since the characters normally used for
TNC operation have no affect in this node, a special procedure is required
to exit Transparent Mdde and return to Command Mdode. Refer to your TNC
operating manual for details on howthis procedure is performed on your
particular TNC. You should al so check your manual for information on the
CMDTI ME, PACTI ME, START, STOP, TRFLOW TXFLOW XFLOW XOFF and XON comrands
bef ore using Transparent Mode.

TXDELAY n: This paraneter tells the TNC how |l ong to wait before sending
data after it has keyed the transmtter. All transmtters need sone start
up time to put a signal on the air. Some need nore, sone need | ess.

Synt hesi zed radi os and radi os with nechanical relays need nore tinme, while
crystal controlled radios and radios with diode switching require |ess
time. External anplifiers usually require additional delay. Experinment to
determ ne the best value for your particular radio. TXDELAY can al so be
useful to conpensate for slow AGC recovery or squelch release times at the
di stant station.

There are many additional commands available to you. Spend sone tinme
readi ng the owner's operating nmanual that cane with your TNC to di scover
some of the surprises the other commands offer. New versions of the TNC
software have added several commands that you mght find useful in your
packet operating.
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| NTRODUCTI ON TO PACKET RADI O - Part 15 - by Larry Kenney, WB9LOZ

Here are sone tips to hel p make your packet operating nore enjoyable.
Whether it's while making local QSOs, checking into a BBS or numil box, or
wor king DX, there are a few things you should take into consideration that
will help elimnate problenms and waiting time, increase your "throughput"
and make packet a lot nore fun. ("Throughput” is a word that has cone
into common usage by packet operators and neans the anount of usable
packet information transmtted or received.)

When connecting to another station, don't use a digipeater or node unless
you have to. Each digipeater you add to the path increases the tine
required to get your signal to its destination and to get an acknow edgenent
returned. It also increases the chance for interference and for collisions
with other packets. You'll be amazed at the difference in throughput when
conparing a direct connect to one with just one digipeater in the path.

The packet node network, as discussed in previous articles in this series,
does a great deal to help you get your packets through, but you nust
remenber that throughput there, too, is affected by the nunber of nodes used
and by the conditions between you and the destination station. The big
advant age of the nodes is that the acknow edgenents do not have to return
all the way fromthe destination station before your TNC i s satisfied.
Packets are acknow edged from node to node, so that elimnates a | arge part
of the problenms encountered. Getting the original packet through, however,
remains to be as nmuch of a problemfor the nodes as it is for you when using
di gi peaters. It can take several mnutes to get a packet through when you're
working a station sone di stance away. Have patience!

Dr. Tom d ark, WBIW, has determined that for EACH HOP in a packet path the
| oss of packets can vary anywhere from 5% to 50% dependi ng on the anpunt of
traffic. Renenber, each digi peater and node adds a hop, conpoundi ng the
probl em and you have twi ce as many hops as you night think, because of the
acknow edgenents. You can see how quickly the path deteriorates as traffic
i ncreases and digi peaters and nodes are added to it.

If you have a choice, use a frequency that doesn't have a | ot of other

traffic on it. It nakes sense that the nore stations there are on a
frequency, the nore chances there are for collisions and retries. A path
that will work perfectly without a ot of traffic, can becone totally

usel ess under heavy traffic conditions. Just one additional station on
the frequency can decrease throughput by about half in many cases.

Anot her consi deration, especially if working over a long distance, is

at nospheric conditions. You m ght not have experienced this before on VHF
but with packet's high sensitivity to noise, a slight change in signa
strength can nean the difference between getting your packets through or
not getting themthrough. Long paths between nodes are very susceptible
to these changing conditions. There are tines, especially on a hot summer
day, when it's inpossible to get a packet from one node to the other on
what is normally a good path. At other tines, "thermals" can increase
your range dramatically and you're able to use node paths that normally
don't exist. In the San Francisco Bay Area, the fog has a significant
affect on VHF signals. When a fog bank is noving in off the Pacific, it
can act as an excellent reflector. Signals that normally aren't heard or
are very weak can reach signal strengths of 40 over S9.

Mul ti path is another problemthat can greatly affect your packet signal

Mul tipath is the termused to describe the receipt of multiple signals from
one source due to reflections off of buildings, hills or nountains. The
"ghost"” in a television picture is a formof nultipath. A station with a
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very strong signal into a digipeater or node often cannot use that path if
mul ti path causes the signal to be distorted. Each packet is checked for
100% accuracy and is not acknow edged unless it is. Miltipath reflection
can cause occasional bits to be lost so you can end up with nmultiple retries
and a poor path even with strong signals.

To sum up, for best results on VHF use the |east nunmber of digipeaters and
nodes as possible, use a frequency with [ow activity, and be aware of

at nospheric conditions and nultipath problens. Renenber, by decreasing
PACLEN and MAXFRAME in your TNC, you inprove your chances of getting packets
t hrough under poor conditions.

If you use packet on HF, renenber to change your transnmt baud rate to 300
and to use a short PACLEN (a value of 40 seens to work quite well) and a
MAXFRAME of 1. The chances of getting a short packet through the noise and
RM are nmuch better than for a | ong one.
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| NTRODUCTI ON TO PACKET RADI O - Part 16 - by Larry Kenney, WB9LOZ

In this part of the series, let's do sonme reviewing. |'mgoing to present

a short quiz on packet radio covering the basics that |'ve presented in the
past 15 parts of this series. Let's see how well you can answer the follow ng
gquestions without |ooking back for the answers. In Part 17 |I'Ill discuss each
guestion and give you the correct answers.

1. What are the three TNC nmodes of comruni cation?
a. Connect, Converse, Term na
b. Command, Converse, Term na
c. Conmand, Converse, Transparent
d. Conmand, Connect, Transparent

2. What TNC command is used to set the transmit path for beacons and CQs?
3. What is the TNC command CHECK used for?

4. While you're connected to another station, what command is used to
nmonitor other traffic on the frequency?

5. If you saw one of the following lines on your screen when in nonitor
node, what would the asterisk indicate?
WBABC- 3>N6XYZ, WoPW 1*: Hi Bob
WBABC- 3>W6PW 1* >N6XY WSABC- 3>WsPW 1*>N6XYZ: Hi Bob
(Di spl ays vary with various TNCs, so both conmon types are shown.)

6. Why does the packet node network inmprove communi cations conpared to
the use of digipeaters?

7. If you're connected to a station in New Mexico using the node network,
how do you di sconnect ?

8. If N6ZYX-2 connected to you via a node, what would the SSID of the
station becone at your end of the connection?

9. When you're connected to another station, what are the two nost
probabl e causes for packets to NOT be received by the other station?

10. There are several basic commands used on a packet bulletin board
system Indicate what you would enter to performthe foll ow ng:
a. Receive a list of messages.
b. Read message 47134.
c. Download a file in the General (ID G directory called
FCCEXAMS. LST.
d. Enter a personal nessage to Jim WAGDDM who uses the WSPW BBS
in San Francisco, California.
e. Change your home BBS from WOABC to W XYZ.

11.11. To send an NTS nmessage via packet addressed to Tom Smith, 123 Min
Street, Keene, NH 03431, tel ephone (603) 555-4321, what would you
enter at the BBS pronpt?

12. If a nmessage has a STATUS of BF, what does that indicate?
13. When sending a bulletin, what is the nost inportant thing to renmenber
when entering the SUBJECT?

14. 1If you wanted to send a nessage to your friend John, WAl P, but you

didn't know what the call of his home BBS was, what could you do to
try to find out what the call is?
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15. What is the maxi mum value for MAXFRAVE? |f you're working a station

on 30 neters and are sending a lot of retries, should you increase or
decr ease MAXFRAME?

Well, how did you think you did? W'Il take a | ook at the answers to these
guestions and nmore in part 17.
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How did you do on the review quiz in the previous part of this series?
If you haven't taken it, you might want to read part 16 and take the quiz
now before readi ng any further

Here are the correct answers and the series part nunbers where you can
read nore about the subject:

1 - Answer Cis correct. The three TNC nodes of comrunication are Conmand,
Converse and Transparent. Comuand mode is for conmunicating with the TNC
Converse mode is for normal QSOs, connects to a BBS or mmil box, etc. and
Transparent node is used for binary file transfer. (Parts 2, 3 and 14)

2 - The UNPROTO comrmand is used for setting the transnmit path for both
beacons and Cgs. (Parts 3 and 13)

3 - The CHECK command is used for setting a tineout value in your TNC.
If set to a value other than zero, the TNC will attenpt to recover a
connection after a certain specified tine if nothing is received fromthe

other station. This command is used in conbination with the Aother station

command is used in conbination with the AX25L2V2
command. (Part 13)

4 - The MCON command (Monitor while CONnected) is used to nonitor other
traffic on the frequency while you' re connected to another station
(Part 3)

5 - When nonitoring, the asterisk indicates the station that you actually
heard the packet from The MRPT command nust be ON for the nonitor display
to show di gi peaters. (Part 2 and 3)

6 - The packet node network inmproves comruni cati ons because packets are
acknowl edged between your station to the first node, and then node to node
to the destination. A packet doesn't have to reach the destination before
an ack is returned. (Parts 4, 10 and 11)

7 - \When using the node network (no matter who you're connected to) you

di sconnect by going to command nmode on your TNC and entering a D, just like
at other tinmes. Some nodes have the B (Bye) command avail able, so a B

m ght also work. The fact that you're using several nodes or are connected
to a distant station makes no difference. The network will take care of

di sconnecting all stations and links. (Parts 4, 10 and 11)

8 - N6ZYX-2 woul d appear as N6ZYX-13 if he connects to you using a node.
The nodes change the SSID using the formula 15-N. (Part 10)

9 - The two nost probabl e causes for a packet not to get through are
collisions with other packets on the frequency and noi se due to weak
signals. (Part 15)

10 - BBS commands:

a. To receive a |list of nessages you enter L

b. To read nessage 47134 enter: R 47134

c. To download a file in the General (G directory called FCCEXAMS. LST
you' d enter D GENERAL FCCEXAMS. LST or DG FCCEXAMS. LST dependi ng on the
sof tware bei ng used by your BBS.

d. To send a personal nessage to Jim WA6DDM you woul d enter
SP WA6DDM @ W6PW CA. USA. NOAM
If his callsign was known in the Wite Pages database on your BBS,
you woul d only have to enter: SP WA6DDM
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e. To change your honme BBS from WBABC to W/ XYZ you woul d enter: NH WXYZ
(Pa (Parts 5, 6, 7 and 8)

11 - If you wanted to send an NTS nessage to Tom Snmith, 123 Main Street,
in Keene, NH 03431, you would enter the following at the BBS pronpt >
ST 03431 @ NTSNH (Parts 6 and 12)

12 - A nessage with a STATUS of BF means that the message is a bulletin
and that it has been forwarded to all stations that are supposed to
receive it fromthe BBS you're using. (Part 8)

13 - \Wen entering the SUBJECT of a bulletin, you should give infornation

that will help users listing your bulletin to determni ne whether or not
they should read it. |If you're entering a SALE or WANTED bulletin, tel
what the itemis and give the manufacturer and nodel. For an INFO bulletin

i ndi cate what you're offering information about. (Parts 6 and 8)

14 - To find the call of the HOVE BBS of your friends, use the Wite Pages
database. If the BBS you're using has the WP feature enabled, you'll find
the I command (or Q command on sone systens) to be useful, otherw se send
an inquiry to your regional WP an inquiry to your regional WP server or the nationa
WP server.

(Part 9)

15 - The maxi num value for MAXFRAME is 7. MAXFRAME is the nunber of packets
transmtted by your TNC contiguously, and the number of unacknow edged
packets the TNC can have outstanding. You decrease MAXFRAME when the

conditions are poor. Your TNC will send fewer packets at one tine, so
there will be less information to collide with other packets on the freqg-
uency and | ess chance of information being w ped out by noise.

(Part 14)
There is no passing grade on the quiz. It was designed for you to check
your general packet know edge, and you'll have to be your own judge of that.

| hope you did well on it!
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| NTRODUCTI ON TO PACKET RADI O - Part 18 - by Larry Kenney, WB9LOZ

In the previous 17 parts of this series, | have attenpted to cover all of
the basics of packet radio - fromsetting up your TNC and naki ng your first
QSO, to using digipeaters, the packet node network, and bulletin board
systens. Many of the TNC conmands have been expl ai ned, including the

best settings for normal use, and |'ve offered sone suggestions that

shoul d meke it easier and nore enjoyable for you to use packet radio.

Now t hat you have the basics, you mght want to continue with your study

by investigating sone of the other facets of packet radio. There are severa
prograns available that | haven't covered in this series that you mght find
interesting. There's the Packet Cluster software used by the DX Spotting
Network for finding those rare DX stations, APRS-the Automatic Packet
Reporting Systemthat's now very popul ar for station |ocating and for use
with GPS, the G obal Positioning Satellites, J-NOS and T-NOS for use with
TCP/ | PTCP/ I P, other networking prograns |ike Tex-Net and Rose, and new conputer
programs specifically witten for packet and the other digital nodes. The
list goes on and on. PAC-SAT, the amateur packet satellite program is
growing in popularity as nore satellites carrying packet radi o equi pnent

are released. H gh speed nodens running at speeds of up to 56 kil obaud

are just around the corner for general use on packet radio. What

devel opnents will be next?

To keep up with the | atest devel opments in Packet Radio, join your |oca
packet radi o group or digital conmmunications club. Beconme a nenber of TAPR,
t he Tuscon Amat eur Packet Radi o Corporation, the national organization that
is devoted to packet radi o devel opnent and education. TAPR has a quarterly
newsl etter and offers kits, publications, and a disk |ibrary of software and
information (including this "Introduction to Packet Radi o" that you're
reading). You can contact themat (817) 383-0000. Read the packet colums
in "QST", "CQ', "73" and other ham nmagazi nes and | ook for bulletins on your

| ocal BBS offering new information and discussions of devel opi ng systens,
sof tware and hardware. Packet Radio, and digital comunications in general
are still relatively new areas and |'m sure you'll be seeing | ots of changes
in the years ahead.

I"d like to thank the follow ng people for their help in preparing this
series: Don Sinon, N 6A; Bill Choisser, KOAT; Don Fay, K4CEF; Scott Cronk
N7FSP; Roy Engehausen, AA4RE; and Hank Oredson, WORLI. Their help and their
answers to my questions are greatly appreciated.

If you have any coments on this "Introduction to Packet Radi o" series or
you would like to correct or update any of the information contained in the
series, please send me a packet nmessage or wite me a letter. | would enjoy
hearing fromyou, and your comments would be very nmuch appreciated. | hope
that you've found this series to be informative and hel pful in nmaking packet
radi o nore enjoyable for you.

73, Larry Kenn73, Larry Kenney, WBI9LOZ @ NG6EEG. #NCA. CA. USA. NOAM
4145 21st Street
San Franci sco, CA 94114-2710
Larry@arryKenney. com
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