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Packet allows us to connect our computers over the radio. Originally, this was
keyboard to keyboard, much like Instant messenger, but more recently it has
migrated more toward email, file transfer, etc.

A computer is always involved, although it may be pretty simple. The
“traditional” packet system has a TNC which is a very small computer that
assembles the packets of data and turns them into tones so they may be
transmitted. It also takes received tones and turns them back into data.

More recently, software has been developed which allows a sound card to
connect to the radio, eliminating the need for a TNC.
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It is called packet because data is assembled into more-or-less fixed sized
packets which are transmitted and then reassembled at the other end.
Typically the maximum size of a packet is around 1000 characters, but the two
sides are allowed to negotiate on the maximum size.

Packet gives error-free delivery by requiring each packet to be acknowledged
by the other end. However, packets need not be acknowledged in order. A
station may send packets 1, 2, and 3, and receive acknowledgements for
packets 3, 1 and 2. This is OK.

However, this does require enough memory on the receiving side to store
several packets.

Many very cheap TNCs are now available for APRS (Automatic Position
Reporting System). Since APRS is essentially one-way packet, these TNCs
don’t have the logic or memory to properly acknowledge packet messages.
This includes virtually all of the TNCs embedded in radios.
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A typical packet station consists of a computer connected over a serial port (or
USB) to a TNC. The TNC connects to the radio’s microphone and speaker
jacks.

More modern stations may use the sound card, rather than a TNC. If a typical
VHF radio is used, a circuit, usually connected to the serial port, must be used
to key the transmitter. (HF radios can generally be keyed by VOX, but this

greatly reduces performance). A reasonably fast computer is needed, but any
Windows XP computer will be adequate, as will many Windows 9x computers.

The sound card must be of reasonable quality. For this reason, many laptops
will not work because they tend to have poor sound cards.
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Digipeaters repeat these packet signals. Unlike voice repeaters, which require
two (or more) frequencies, digis use a single frequency. They will receive the
data packet and then retransmit it on the same frequency.

There are digis called “bit-regenerative” digipeaters which delay the packet by a
bit time, rather than a packet time. These repeaters require two frequencies
like voice repeaters.



The basic packet protocol is called AX.25, which is a variant of X.25, optimized
for radio circuits. X.25 was originally expected to do essentially what the
Internet does now. However, X.25 required a homogeneous network, and the
real magic of the Internet is connecting all sorts of technologies, including
packet radio!

AX.25 is a synchronous, rather than asynchronous, protocol. This means that
your TNC is substantially more complex than a dial-up modem, although
modem chips are often used to create the tones.

One feature of AX.25 is that the route is embedded in the packet. In other
words, the packet can contain instructions taking it from one digipeater to the
next, allowing distances much greater than a simple point to point connection
would allow.

However, this does mean that the transmitting station must know the path. As
we will see, this is not always as simple as it sounds.
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Suppose, for example, that | want to contact Dale Williams in Dundee. |
happen to know that Dale is on 144.91. | also happen to know that most packet
nodes to our south are on 145.76, and that baybbs has a gateway between
145.09 and 145.76.

On most BBSs | can ask for a list of who they have heard with the JHeard
command. Now, on baybbs it turns out that they name their channels 0, 1, etc.,
so | have to know that 1 means 145.76. We are trying to standardize on
naming the ports by the frequency, but this is not universal. | will probably find
a dozen or so stations on 145.76.

| can shorten my search by going to the Internet and looking up where those
stations are, but | will still need to connect to several stations and repeat the
process, probably 5 or 6 layers deep to get down towards Dundee. Once | get
close, | need to get on 144.91. Now it happens that the way to do that is to get
on 223.4, but that is only because | happen to know that.

With all these hops, | will probably have to explore hundreds of stations before |
get where I'm going, and | need to know all sorts of details. So making a
connection any distance away, while possible, takes a lot of experience, and a
lot of patience.
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With IP, each station is only responsible for knowing who it can connect to
directly, and who is responsible for everything else.

The net is divided into subnets, and a special station called a router is
responsible for one or more subnets. In the packet network, this router is
known as a HamGate.

So for example, my station might know that | can reach all of the eastern
Midland county subnet directly, and that hamgate.midland has the responsibility
of carrying my packets anywhere else.

In IP packet, the IP packets are still wrapped in AX.25 wrappers, so normal
packet channels still carry them.

Each station has a name which is associated with an assigned address. The
HamGates use this address to figure out how to route the traffic, but | only need
to know the name.

For example, if | want to contact WB8TKL, | can simply connect to
wb8tkl.ampr.org and | don’t even have to know he happens to be in Ypsilanti.
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So if we look at how the previous example would work with IP ...

My station knows that WASEFK isn’t nearby, so it needs to ask
hamgate.midland for help

Hamgate.midland knows that hamgate.monroe is responsible for Monroe
county, where WABEFK happens to be located, so it passes the packet on to
hamgate.monroe

Hamgate.monroe, in turn, understands that it can’t reach Dale directly, and it
needs the help of bbs.n8kuf, so it contacts bbs.n8kuf on 223.4, which in turn
contacts WABSEFK on 144.91.

But all | needed to know was that | wanted to contact WASEFK.
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There are other advantages to IP.

Since IP is the language of the Internet, we can us the Internet for some paths.
In the previous example, the path from hamgate.midland to hamgate.monroe
would normally be over the Internet. The other hops would be RF.

The reverse is true, too. In the event of an Internet outage, we can provide
limited connectivity to our served agencies. The paths are slow, and because
of commercial concerns, we strictly limit the connections, but we can move the
critical communications.

Each county is looking at critical paths and building out alternatives. Most
commonly folks are concerned with connecting to the state EOC. Normally we
would use the Internet to hamgate.eaton and from there RF to Lansing. But we
have demonstrated a path through W8LSS to the Durand digipeater, then on to
eaton and finally to the SEOC. We also have a path through hamgate.alcona,
which is out of “the valley” and thus subject to different insults. In the future, we
hope to have a straight shot to Lansing through K8RI.

But typically, under normal conditions, longer paths are through the Internet.
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So today, if you can connect to hamgate.midland, you can connect to packet
stations all over the world.



To set up email, you must first have the sysop set up an email account on the
hamgate for you. After that, you simply set up a normal email account, using
the hamgate name for the POP and SMTP servers.
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The email messages are fully integrated with packet messages. If you sent an
email with Outlook, Outlook Express, Thunderbird, or whatever your favorite
email client is, it may be picked up on the BBS by that ham logging into the
BBS over ax.25 using the Read, or by an email client.

Similarly, a packet message typed into the BBS using the Send command may
be picked up from the BBS by logging in or by an email client.

Email may be sent to <call>@<hamgate>, for example,
wb8rcr@hamgate.midland.ampr.org. Under normal circumstances, mail may
only be sent to ampr.org addresses.

In some cases, a hamgate might recognize that a particular ham doesn’t hang
out here, and mail will be automatically forwarded. For example, mail left for
kc8bgk@hamgate.midland.ampr.org will be automatically routed to
kc8bgk@baybbs.ampr.org.

13
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Hamgate.midland also has a web server. If your node is properly configured,
simply pointing your browser to http://hamgate.midland.ampr.org will bring up a
(spartan) home page listing files available. Because of the low speed of
packet, the pages are generally lacking any sort of “eye candy”.

Midland has weather reports, weather radar, propagation information, and
some reference information available. Most of the information is updated

frequently.

14
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The information available through the web is also available by FTP and also on
the BBS itself. Windows includes a command line FTP client, but even this is
far better for getting images than the normal packet download.

Although the text files are easily viewable on the BBS directly, downloading the
radar images over the BBS requires the old-style uuencode — download —
uudecode cycle. Not recommended unless you are an expert!

15
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If you already have a packet station, you can connect to the Midland BBS and
start using it right away.

The interface you will get is a lot like the old, TNC-based BBS, but there are a
LOT more commands. There is, however, extensive help.

While you miss out on many of the features of IP packet, connecting over
AX.25 still gives you two big advantages over old-style packet:

*You can Telnet out to nodes all over the state (or world)
*You can use email style addressing in the Send command

You should note, however, that many of the old-style packet addressing
schemes, like ST (send traffic) and sending to a #NEMI address no longer
work, since they require an infrastructure that hasn’t existed for decades.

16
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For most people, the AGW/IP package lets you use all the features and is fairly
simple to set up. AGWI/IP isn't free, but you can use it for 45 minutes at a time
without paying for it, which is plenty of time to get it set up and see it working.
And it isn’t all that expensive.

AGW is generally used with a sound card, although it also works with a TNC. It
might not work very well, though, if you have a low quality sound card, such as
the type typically found in laptops.

There are a couple of tricky bits to using AGW, one of which is that the
documentation is wrong. But I, or one of several other people, will be happy to
help.

17
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If you want to run a full-time BBS, you can use JNOS on your home LAN, just
as most of the HamGates in Michigan use. Setup is a little complicated, but for

a home system not too bad.

You can choose to run JINOS on DOS or Linux. DOS is obviously easier, but it
does require an old computer. This is good since some old clunker can be
pulled from the trash, but bad because you can’t go out and buy one usually.

Using JNOS allows all the computers on your home LAN to use packet. It also

makes checking mail faster.

However, to make use of all the features you will need to reconfigure your

home LAN, and coordinate that with the HamGate.

18



Back to AGW ... There are actually two parts. AGW, and AGW/IP.
AGW itself is free. AGW is also fairly straightforward to set up.

The confusing part about the ‘IP’ part, is that AGW allows applications to make
IP connections to itself. Basically, this allows you to use your favorite telnet
package instead of the AGW terminal program. However, it does not send the
IP part over the air, which means you cannot telnet to some remote node,
check your mail with Outlook, or use your browser. It is simply an ordinary
packet program.

19
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“virtual TNC” using
sound card

AGW Term
provides simple
terminal for AX.

The “basic” AGW consists of two programs, the AGW Packet Engine, AGWPE,
and the terminal, AGW Term.

AGWPE provides a “virtual” TNC that allows you to use your sound card
instead of a TNC. In the left hand window, you can set up the sound card, or
you can configure AGW to work with your TNC. With a sound card, you can
actually run two radios, one with the left channel, and one with the right.

The AGW terminal program is a simple packet terminal. You simply select the
station you want to connect to (or type in it's SSID), and away you go.

One thing that gets a lot of people ... AGW terminal has a window for traffic
that is being heard, and another window for the session (or sessions) you are
typing in. By default, the current window covers the ones not being used, so it
seems like all of a sudden some things aren’t working. Arranging the windows
so you can see them all makes it clear!

20
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AGW IP adds the ability to send IP over the radio. This is the part that makes
all the new features available. AGW IP costs $28, and is included in AGW Pro,
and fancy version of AGW that costs $49.

There are some tricks to getting AGW IP to work, and some of the
documentation is downright wrong, so ask for help.
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AGW IP adds another interface to your Microsoft IP stack. A new interface
shows up in your network connections, and you can select its properties to set
up your IP address and other parameters.

Of course, you must have registered for an IP at:
http://www.mi-drg.org/ip-addr-form.html
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When you start an Internet-aware application, that application requests the
Windows IP stack to carry it's messages for it. The IP stack may have a
number of interfaces. Each interface has some addresses which it can contact.
The IP stack first looks at whether a particular interface can reach the
requested address.

Within the subset of interfaces that can reach the desired address, it then
compares the “cost” of each interface. The cost is generally related to the
speed, so essentially Windows selects the fastest interface that can do the job.

The Internet Corporation for Assigned Names and Numbers (ICANN) has
designated a network address space for the Amateur Radio Packet Network,
ampr.org . If your machine is properly set up, addresses within this space will
be sent to the AGW Packet Engine.

23
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JNOS works similarly, but across your entire LAN. When used on a home LAN,
JNOS behaves much like your router (Linksys). But instead of sending packets
to the Internet, it sends (properly addressed) packets to the radio.

24
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Since AGW must do the real-time work of the TNC, as well as run Windows,
run the terminal, etc., it needs a reasonably decent computer. When AGW first
appeared, it stretched the capabilities of the computers available at the time.
By today’s standards, though, it isn’t nearly so demanding. If you are going to
use a TNC, you can get away with a lot less computer. But in any case, you
need Windows 9x or XP.

If you are going to use a TNC, you will need a serial port. In general, USB to
serial converters work just fine, and there are a few TNCs with USB interfaces.

If you are going to use a sound card, you of course need a good sound card,
but you will also need to build a simple circuit to key the transmitter. This circuit
will attach to your serial port, again, a USB to serial converter will work here.

For JNOS on Linux, almost anything that will run Linux will do, but if you want to
run one of the more modern Linux distros, you will need quite a bit of memory,
at least 256M, preferably more.

For DOS, it is the opposite problem. JNOS on DOS needs, first of all, a
computer that will run DOS. Many newer computers won’t. You also need an
Ethernet card that has a DOS Packet driver. (This is DOS packet, not radio
packet). Generally, these cards require the old ISA slots which were only
available in old computers.

25



Turning now to where we are locally, and in the state, this map shows the IP
capable nodes in our district. We have a fair cluster in Midland, and activity in
Bay as well. There is a high-profile HamGate in Harrisville, and there is a
digipeater at Tawas that can get us there over AX.25. Tawas is in the process
of converting to JNOS, so when that happens, we should have a good IP path
to Harrisville.

Saginaw actually has a number of MSYS nodes, but they are on a different
frequency, and so far, there are no gateways. MSYS has some IP capability,
but it is not as complete as JNOS.

The node in Lapeer is actually a DX cluster, also with some IP capability. It is
anticipated that will eventually move to JNOS.

There is a network of 145.76 nodes in Genesee, but they are not equipped for
IP. They are, however, reachable through BAYBBS, which is.

26



D1 Fenton Hamgate.LivCo.AMPR.ORG WAILRL-3/-4 Radios down
D1 Hell/Pinkney Hamgate.Livingston.AMPR.ORG N8BJX-3/-4 Under construction
D1 Charlotte Hamgate.Eaton. AMPR.ORG N8HEE-3/-4 Online
D1 Lansing SEOC.AMPR.ORG WCBEOC-3/-4 (MSYS)
D2 Ypsilanti Hamgate.Washtenaw. AMPR.ORG WBSTKL-3/-4
D2 Dearborn Hamgate.Wayne49.AMPR.ORG KABE-3/-4
D2 Newport BBS.W8GHZ.AMPR.ORG WB8GHZ-4 145.05 MHz
D2 Monroe Hamgate.Monroe.AMPR.ORG N8KJF-3/-4
D3 Harrisville Hamgate.Alcona. AMPR.ORG N8AVX-3/-4
D3 Midland WB8BRCR.AMPR.ORG WBBRCR-3/-4
D5 Kalamazoo Hamgate.Kalamazoo.AMPR.ORG W8VY-3/-4 Can't pass IPIP ENCAP
Grand Rapids Hamgate.Kent. AMPR.ORG N8DPR-3/-4
Grand Rapids RedCross.Kent. AMPR.ORG WDB8USA-3/-4
Zeeland Hamgate.Ottawa. AMPR.ORG WABRSA-3/-4 HF port on 14.105
Muskegon Hamgate.Muskegon.AMPR.ORG WB8I-3/-4 NOW ONLINE!!!
D7 Empire Hamgate.Leelanau. AMPR.ORG KF8KK-3/-4
D7 Traverse City Hamgate.GrandTraverse. AMPR.ORG N7LMJ-3/-4 Under construction
D7 Grayling k8mv.i2k.com K8MV-2 No ENCAP routing

Statewide, we have fairly good coverage in the lower peninsula.

27
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In the very near term, hamgate.midland should move to the hospital, and
redcross.bay, which is currently operating at W8LSS should move to the Bay
City Red Cross.

Shortly after that, we will begin routing Bay county, and probably Arenac and
Tuscola, through redcross.bay. Currently they are being routed through
Midland.

WDS8BPT is working on hamgate2.midland which will move to the Jerome
Township fire barn. Once that is in place, we will begin routing the western part
of Midland county through that machine.

The isoeoc.ampr.org machine is under construction, and at this point we have
little information on when that will be operational.

Further out we would like to put in a higher speed link, perhaps on 220,
between Midland and Bay and Midland2.

K8RI is working on a high-profile node that should allow is direct connection to
the state EOC

Even further on down the road we would like to look at higher speed access
frequecies.
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Statewide there are also plans. Currently the only path to the State EOC is
through hamgate.eaton. A 220 MHz link between hamgate.livingston and the
SEOC is planned to provide a second path.

The upper peninsula is looking at it’s first HamGate, probably near Munising.

The so-called “Freedom Net”, a string of 145.01 machines across the northern

lower, is looking to link into the ampr.net on both ends, at hamgate.alcona and
hamgate.leelanau.

K8SIW is working on linking the QMN net which operates in southwestern lower
Michigan, into the ampr.net, primarily for NWS traffic.

K8SIW is also putting a high profile node in downtown Detroit.
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