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The above scenario compares to SSB on 20 
meters in the same manner as current amateur 
digital techniques compares to traditional RTTY.

Packet Radio, a form of digital communica
tions, came to Southern California in 1982. It 
was experimental, based on work done in San 
Francisco and earlier work in Vancouver, Canada. 
By the end of 1982, there were six active users 
of packet radio in southern California, four in 
LA and two in San Diego. In 1983, Packet Radio 
took a quantum leap. From a nationwide base of 
less than 180 active users, packet jumped to 388 
users, 30 in Southern California. By August of 
1984, packet had grown to 100 users here, and 
1780 in the US and Canada, with small but growing 
enclaves in 14 other countries. Each of these 
users has compatable digital communications equip
ment, enabling data exchange between incompatible 
computers. More than 85t of these hams built 
their own packet radio “controller", either from 
their own design or from a bare PC board and a 
large kit of parts. Preasserobled “Plug the AC 
cord in the wall“ equipment has only just arrived 
on the scene.

Packet growth shows no signs of slowing down 
and is continuing to grow at an increasing rate. 
What does this mean in terms of spectrum 
utilization by the digital mode in the near 
future? In 1982, the FCC again raised the digital 
speed limit. Bandwidths are given now instead of 
just signaling rates. The bandwidth on 70cm is 
180 kHz, above 1215 MHz bandwidth is unlimited.

Currently, packet radio is centered on a pair 
of frequencies on the two meter band. Coordinated 
as a digital communications pair by TASMA in the 
late 1970s, 145.36/144.76 currently supports the
bulk of packet activity. Arranged as two parallel 
paths for experimentation and load sharing, the 
pair supports seven digital repeaters, a mailbox 
system and two CP/M computer systems. Usage 
statistics kept by the computers show more than 40 
users active on a weekly basis in the LA and SD 
areas. Other groups in Santa Barbara and Twenty- 
nine Palms will soon be linked into the network.

In a continuing experiment, a full duplex RF 
repeater is in use on 146.745/146.145. This pair 
supports a mailbox facility and an additional set 
of users.

The initial experiments on two meters has 
shown us that although theoretically possible, 
100 users can not effectively share a IS kHz 
channel. Studies have shown that the maximum data 
throughput of a shared channel is 18% of an 
unshared channel. We have also seen peak demands 
on our prototype network of four concurrent users 
running at 120 characters/sec. Using the figures 
of 480 characters/second divided by 18%, the LA 
to SD path requires a data rate of 26kB. Thus, 
we could fill a 50 KHz channel with data, not 
counting guard apace on either side, tomorrow.

In the near future, these narrow bandwidth 
channels will serve as feeders, moving data from 
sparsely populated areas to high density gateway 
areas. An additional channel on 441.5 MHz has 
been coordinated for this purpose as well.

We are solving the congestion problem now by 
operating less, not something a ham picks as 
first choice. Activity will continue to grow. 
As more high speed linking occurs in our area and 
between our area and others, multiple channels 
will be required. Another expanding force on 
bandwidth will be new technologies. Just as the 
current activity could be envisioned but not 
implemented using RTTY, new digital applications 
are almost attainable but out of reach with 
current data rates. Multiple concurrent digital 
voice and data streams require wider bandwidth. 
Wideband experiments are already being performed 
in various areas of the world, 9600 baud in

Ottawa and St. Louis, 56 kb in Florida, 100 kb in 
Sweden and soon in New England, 1 Mb in LA, 1.5 Mb 
in the Bay area.

Room to experiment and room to grow are 
equired to help expand the newest amateur radio 

mode. A nationwide voice network of the type used 
in the example above, implemented on a digital 
network, might not be that far off. Who would
have believed, 20 years ago, what hams are doing 
now? Hand-held color TV linked thru a repeater, 
data at 120 characters a second from LA to New 
Zealand thru an amateur satellite 22,000 miles 
high, hand held 70cm chats between LA and Texas.

“Ok Fred, the mouse beamed over in one piece 
but he's not breathing, crank up the power and 
try your mother-in-law".

★ ★ ★ ★ ★ ★ ★

Gary Kaatz, W 1 T O  looked over Lyle's article 
on link rate capabilities and reported link 
operation at 9608 baud with his Beta TNC.

The Beta TNC does not have a high speed clock 
option and is limited to 4800 baud. In order to 
get the x32 clock for the WD1933, I divided the 
6551 baud rate clock of 1.8432 MHz by six in a 
74LS92 to provide 307.2 KHz to the WD1933 
(32*9600). I tested using 9600 baud for the 
terminal rate and used a digital loopback, to 
allow connecting and digipeating through myself.

There was no problem in sending short packets 
with up to eight digipeaters as long as I waited 
for the packet to be ACKed. This was not the case 
when the link was overloaded. If I used only 
three digipeaters and sent a long packet (240 
characters), the TNC sent it once then stopped. 
Sometimes after things appeared to have stopped, 
hitting another carriage return would induce the 
previous packet to continue. Other times the TNC 
would just not ever transmit again, requiring a 
software reset to recover (RESET command). With 
seven digipeaters, 1 could even cause the TNC to 
“go off into the woods" by rapidly sending several 
one character packets before the first was ACKed. 
Once, the TNC erased the NOVRAM during this test. 
Even at a link rate of 1200 baud, I observed the 
tendency to stop transmitting.

I then borrowed a kit TNC in order to monitor 
the activity using TRACE (I used the high speed 
clock option and found that it worked just as Lyle 
reported). There were a lot of extraneous packets 
flying around, no wonder the TNC became over
loaded. Even after a packet was received, but 
before the ACK filtered back, it might be sent 
several more times so the receiver was sending 
back many REJ ACKs. Even with a noiseless digital 
channel (a wire) sometimes the packet was not 
received correctly and had to retry.

I then connected the two TNCs so that they 
could communicate with each other by connecting 
the TXD of one WD1933 to the RXD of the other. 
With no digipeaters I could even send a long file, 
loading it into the kit TNC at a rate of 9600 baud 
and watching it at a rate of 300 baud on the Beta 
TNC. Using two digipeaters, the Beta TNC would 
eventually crash. The other way around (including 
the terminal rates), even with no digipeaters, the 
Beta TNC would lock up and would not transmit as 
reported above. Even though it would not 
transmit, it would still receive, but not ACK.

I then operated the kit TNC at the normal 
clock rate and generated the x32 clock for the 
WD1933 the same way I did for the Beta TNC. Now, 
when sending a file, more often than not one or 
the other TNC would either stop transmitting or 
“go off into the woods" even with no digipeaters. 
1 can therefore only concludethat the standard TNC 
will not support 9600 baud links except by waiting 
for each packet to clear the link.
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