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President's Corner

by Lyle Johnson, WA7GXD

The ARRL Digital Committae met in Newington, CT, over the weekend of 23 May.
Several issues ware discussed, including packet frequencies for HF and VHF, the
automated message handling STAfor HF, changestothe AX.25 Level Two specification,
message handling protocols, and progress reports on networking protocols.

Many of the above-mentioned items are under study by various subcommittees.

One point agreed upon is the means of identifying an HF packet frequency. In the past,
many of us have simply used the display frequency when operating lower sideband with
the “TAPR standard” HF mocdem tone pair of 160071800 Hz.

In the future, we will be referring to the center frequency of the actual transmitted energy.
Thus, 14.109 MHz of yesterday becomes 14,109,000 - {(1600 + 1800)/2) = 14.1073 MHz.

The disadvantage is that very few rigs have an FSK mode such that the dial reading
corresponds to the energy being transmitted. The Great Social Equalization Factor
(GSEF...)is that now everyone can be confused; there is no bias in favor of using “TAPR
standard”™ 300 baud tones for a convenient dial reading!

Toadd fueltothefire, yet another set of suggested frequencies has evoived for message
forwarding use. (Especially on 20 meters, folks are encouraged to move their QSOs to
the standard RTTY area, below 14.1 MHz.)

Massage forwarding frequencies of 14.1023 and 14.1083 MHz are suggested in North
America. A move to these frequencies will probably occur at the time of the HF STA.
Pleas"a do not use these frequencies for casual QSOs — they are intended for message
handling.

A number of inputs were received regarding modifications to the AX.25 Level Two
protocol. They are currently under study and will be reported to the Committese at its next
meeting, scheduled for the weekend of August 29 in Los Angeles in conjunction with the
6th ARRL Computer Networking Conference.

(That meeting took place at the Torrance Marriot Hotel. A special meeting is to be
convenad in early October in the Washington, D.C. area to work on AX.25 Level 2
Versions 2.1 and 3.0. 2.1 will likely be a “bug fix" interim specification, while 3.0 should
provide an opportunity to add a whole slew of new bugs... Keep those suggestions
coming inl)

Please note thatthe Committee meatings are opentoobservers. Infact, the May meeting
had only 6 committee members presant along with 10 observers!

On to other topics.

The first 200 units of the TAPR PSK Modem kit are in the hands of their builders. The
complete kit costs $100 plus $10 Shipping and Handling in North America. Bare board
sets with instructions will be available for $30. The second lot of 200 kits is now being
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President’s Corner

Continued from page 1

produced and should be in stock at the
office by the and of September.

Naturally, there is no cabinet included in
this kit...

TAPR Director Tom Clark proposed a
ioint AMSAT/TAPR project for Digital
Signal Processing (DSP) applications
back in February. Tom requested some
seed money to get a number of Ama-
teurs equipped with DSP co-processors
for their PCs and clones to begin to
develop some serious software for
Amateur use. AMSAT has approved
some funding for this enterprise and the
TAPR Board is currently (mid-June)
considering it.

DSP holds a lot of promise for Amateur
packet radio, as well as other weak-
signal digital modes, digital voice, etc.
Please see the “Beginner's Corner” in
this PSR for an introductian to hs
technology.

Speaking of tutorials, several of you
have contacted the TAPR office asking
for the next installment of the State
Machine article presented in PSR some
months back. The follow-on is now
being written. It may not make it in time
for this issue, but should be donsintime
for the next PSR.

Finally, please check your mailing label.
Ityour TAPR membership expires soon,
please take a moment 10 renew now.
Your membership is important.

See you on packet.
Lyle

In June Mr. Charles Hedrick at Rutgers

' University wrote a paper describing
© - the ASCI text at the top of one of the

An Introduction to
TCP/IP

Millions of folks have used it in conven-
tional commercial, military and govern-
ment telecommunications applications.
Few of them ever realized it, or really
cared.

Since tha introduction of TCP/IP intothe
packet radio world by Phil Karn, KA9Q,
we are hearing it discussed more and
more frequently. Being the type of folks
that Amateurs are, they want to know
more about it. Unfortunately up until
June 1987 there was little easy-read
material available on the subject, unless
of course, you were a networking engi-
neer, designer or writer of networking
code. .
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TCP/P in terms that most of us can
understand. For those wishing to dig
deeper into TCP/IP Hedrick makes
many relerences ta documents {(called
RFC's) which permit one 0 explore as
far as wanted.

Apackage of two diskettes *Introduction
to TCP/IP" (MSDOS, 360K) is now
available. They contain Hedricks paper
(about 92k) and most of the RFC's he
refers to. (as many as will fit in com-
pressed formaton 2disks, unARC utility
also provided).

To augment the Introduction paper
Bdale Garbee, N3EUA, has prepared a
Preface which introduces the reader to
the amateur packet radio version of
TCP/P. Bdale is ona of the writers of
code for the packet radio application of
TCP/P.

In keeping with the Rocky Mountain
Packet Radio Association charter of
providing “information and education in
amateur digital communications”, one
of the RMPRA founders is providing this
service.

Send: Two dollars to cover costs (for-
oign add appropriate additional for for-
eign maiting costs, 2 oz., IRC ok).

A mailing label with your address on it.

To:
Andy Freeborn NOCCZ
§222 Borrego Drive
Colorado Springs CO
80918

DO NOT send mailers, diskettes or
postage. But DO send the completed
label.

Update on the the KASQ
TCP/IP
Software

Announcing an update to the KASQ
TCP/IP software package release of
870526.0, bringing the current release
date up to 870829.0. This update adds
fixes bugs, and adds some minor func-
tionality. A new release will occur in a
couple of weeks with suppart for 4bsd
and sysV unix machines, this version
still supports only the PC and PC clone
class of machines.

The changes:

" . Improved KISS bits for the TNC1 from .
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Gerard, PAOGRI.

TNC2 hex files is gone now.

- Minor tweaks to BM from Gerard,
PAOGRI, Phil KASQ, and yours truly.
Biggest noticeable differences are that
BM no longer fooks at the hosts.net file
at all, but instead passes symbolic host-
names to the smtp clientin net... and we
once again changed the text entry code.
It's more like bsd Mail now. Defauitis a
silly text entry routine, a “~e" gets you
into your favorite editor, and a "~p”
shows what you've typed so far.

- NET.EXE understanding of symbolic
hostnames ala the hosts.net file has
been extended. You now nead to wrap
numeric IP addresses in square brack-
ets, as in '[44.32.0.16]", as you can use
symbolic names anywhere you need to
use an |P address (including in the
autoexec.net

filal)

- Since BM no longer deals with IP
addresses, a "gateway” command has
been added to NET.EXE, so that it
knows where to send mail that fails the
lockup in hosts.net.

- Internal changes and a fix to the ftp
server so that it now handles NLST
command properly, all from Phil, KA9Q.
Bugs that wera in the 870526.5 interim
release that was only distributed in a
limited fashion apparentily disappeared
with the latest tweaks...

- documentation has (as usual) been
updated somsewhat.

- some other random tweaks I'm sure
I've forgotten...

What to do once you have software, aka
*getting an |IP address":

Users of this software package become
part of the “global IP internet®, and as
such need to obtain unique IP address
assignments for each host they plan to
put on the air, or “on the wira®". Major
metropolitan areas in the US, and coun-
tries with active TCP-using groups
probably already have blocks of ad-
dresses in amateur radio 44.X.X.X
block assigned to them. Ask arcund
locally before you go any further.

If there is no local address block in your
area, and/or no one is coordinating
address assignments for your lecal net,
contact Wally Linstruth WABJPR. Wally
is the global top-level address adminis-
trator for the ham radio 44.X.X.X
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subnet. Wally may be reached by email |

at
wally%net1.ucsd.edu@sdesvax.ucsd.edu
or wally@net1.ucsd.adu

or ...Isdecsvaxinet1 iwally

or via the new forwarding mechanism |
have set up for those sites who know
how to raply via mail to this message,
butcan'treach Wally's machine directly:

winfres!wally

or

wally@winfree.uucp

or
wally%winfree.uucp@flash.belicore.com

How to obtain the KASQ Internet soft-
ware:

- Via uucp, the files are on winiree in tar
archives as:

lust/spool/uucppublic/pub/

kagq_alltar.Z 16 bit Compress 4.0
lust/spool/uucppublic/pub/
kadq_allt12.Z 12 bit Compress 4.0

For Anonymous UUCP login, use phone
number 303/593-0696, at 2400 baud (it
willdo 1200 if you send a return to rotate
it down), “standard Unix login se-
quence”, username of “Uanon®, pass-
word of “notFTP". An example L.sys
entry ala winfree's uucp would be;

winfree

Any ACU 2400 13035930696
login: Uanon
password: notFTP

've never run an anonymous login for
uucp before, so lat me know if | got it
wrong!

A reasonable command to issue to pick
up the 12-bit distribution would be

uucp winfree!~/pubkadq_all.t12.Z fust/
spool/uucppublic

My BBS is currently down with a dead
hard drive. Iif anyone has a spare drive
they would be willing to donate to the
cause, *please” get in touch with me
ASAP! Cashflow around here is ajokae...
=(

Normally,

Via Opus, log in to my BBS and down-
load from the appropriate files area.
There are several .ARC files for the full
distribution, one for each of the directo-
ries. SeaDog file requests are ok.

| have configured my BBS to allow first
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time users ample resources to down-
load the full distribtuion at 1200 baud.
The phone number is 303/593-0766.

if you have any trouble downloading
from the BBS, please let me know.
Speeds that are supported include 300,
1200, and 2400.

-Via US Snail, Andy Freeborn NOCCZ
has agreed to make floppy copies. To
get a copy from him, send $5 AND a
completed return address mailing labsl
(orders without a mailing label will be
considered contributions to the BBS
hard drive fund, see abovae... :-) to:

Andy Freeborn, NOCCZ
5222 Borrego Drive

Colorado Springs, CO 80918
USA

What you get for the $5: S floppies,
including two of RFC’s and IEN'’s that
relate to the code, two that include the
actual release, and one that is intended
to be a sort of “plug and play” disk for
getting on the air immediataly...

For those who just want the RFC/IEN
disks, Andy will send you just those two
disks for $2 and a mailing label. f you
want any particular RFC or IEN, contact
Andy to find out what archive ttis in (we
have them all packed up, one ARC per
360k pc disk), and he will send you that
RFC or |[EN, along with many others, on
a floppy for $1/disk. You can't mix and
match, you get the block of documents
that are in a given archive.

DO NOT SEND floppies, mailers, post-
age, etc... but DO sand the mailinglabaell

Andy is also reachable as
winfreelandy or
andy¥owiniree.Lucp@beloore.com

if you need more information (?). Andy
is within an on-air FTP of me, so we
should be able to keep his bits up to
datel

onthe ARPAnet, or attached portions of
the Intemet, look an
louie.udel.edu

viaanonymous FTPforthefilesinthe di-
rectory
pub/ka9q

-Within a day or two of a new release,
the code should aiso be available from
the following additional secondary dis-
tribution points:

from Doug KD4NC in Atlanta, GA
uucp: winfreelkd4nc!dug
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| from Bob Hoffman N3CVL in Pitts-
burgh, PA

| arpa: roh@cadre.dsl.pittsburgh.edu

uucp: pitt!hofiman

from Wally Linstrugh WABJPR in
Santa Barbara, CA
arpa: wally@net1.ucsd.edu

from Brian Kantor at UCSD. (via
anonymous FTP?)

arpa: tep-group-
request@sdcsvax.ucsd.edu
uucp: sdesvaxiicp-group-request

Unreleased (read: under developmant)
versions are oftan available on
louis.udel.edu, generally alongside offi-
cial releases...caveat emptor...

If anyone has any trouble geatting hold of
a copy of the code, plaase let me know!

How to contact me:

Bdale Garbss, N3EUA
1433 Territory Trail
Colorado Springs, CO 80919
303/590-2868w,
303/593-9828h
*** go easy on the phone calls please,
I'm not getting much sleepl ***

uucp:

{bellcore,crash,hp-

Isd,nce,pitt, vixie} lwinfree!bdale

arpa:

bdale%winfres.uucp@flash.belicore.com
bdale@net1.ucsd.edu

fido: Bdale Garbee at 128/19, 303/

583-0766, 300/1200/2400 baud, 24hrs

(*DOWN?*)

packet: n3eua @ kOhoa

Note from the Editor
Lneed your help. With PSAback on its

own, | need material from packetgroups
around the countryfor sharingin PSA. if
you've got news to share, articles to
contribute, or just want to comment pro
or con on something we're doing right or
wrong, please send your material to me
directly:

Scott Loftesnass W3VS
16440 Rustling Oak Coun
Morgan Hill, CA 95037

or send it to me via electronic mail:

Packet: W3IVS@AA4RE
CompuServe: 76703,407
MCI Mail: SLoftesness
AT&T Mail: SLoftesness
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Beginner's Corner:
Digital Signal

Processing
by Lyle Johnson, WA7GXD

Digital Signal Processing, or DSP, is a
hot topic in the world of analog circuit
designthese days. And its becomin a ht
tpic in he Amateur world (meaning that
the costs are finally getting realistic).

This article is intended to be a very brief
overview of DSP - what it is and how it
may prove useful to packeteers and
other segments of the Amateur commu-
nity.

DSP - WHAT IT CAN DO

DSP is simply a means of processing a
signal by digital means.

Analog processing applications thatyou
may be familiar with include Audio CW
fiters, speech processors, two-tone
generators for SSB transmitter testing
andthe 1200 baud modem inyour TNC.

Somae recent modem integrated circuits
{ICs) include on-chip DSP. The AMD
7910/7911 “World Chip” modems, such
as those used in the Kantronics Packet
Communicators and the Pac Comm
TNC-220, is an example of applying
DSP to packet problems.

Ingeneral, anything youwanttodoto an
audio signal, whether it be ganeration,
modulation or filtering, can be done
using DSP techniques.

The advantagas of DSP include (1)
uniformity and repeatability of a design
and (2) one general-purpose hardware
design can be raconfigured under soft-
ware control to do many ditferent tasks.

Software???

Yes, DSP allows software hackers to
mess around with traditional hardware
areas. Is nothing sacred?

Some of the guys playing with the
AMSAT/TAPR DSP sead project (nota-
bly Tom Clark, W3IWI and Bob
McGwier, N4HY) have already done
somae pretty amazing things. How about
a PSK modulator to test the TAPR PSK
modem demodulator? Or a PSK de-
modulator to check the PSK modem
modulator? Or an audio spectrum
analyzer? Orawaeak signal detector so
an OSCAR-10 class station can detect
its own MOONBOUNCE signafs! These
applications have already been tested
in at least a preliminary form by these
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two!

Want a tracking, adaptive HF medem?
How about a WEFAX demodulator? Or
a 2400 baud telephone modem? Or a
9600 baud packet modam that will work
on your currant voice radio?

The list of applications goes on and on.
DSP - WHATIT IS

A DSP system design consists of an
input filter, usually quite simple to per-
form a function called “anti-aliasing.”
This is simply to protect the following
circuitry from signals far out of the de-
sign passband.

Following the filter is an analog-to-digi-
tal converter (ADC). This device
samples the input signal and converts
the amplitude to a digital number, While
accuracy requirements of the ADC vary
from application to application, a 10-bit
ADC driven at about a 20 kHz sampling
rate will probably suffice for the majority
of Amateur DSP applications.

The output of the ADC goses to the
microprocessor (uP). In this case,
however, a standard, generalpurpose
uP won't do. DSP raquires the rapid
exacution of a small set of instructions,

What do | mean by rapid?

Wall, the 6809in a TNC 1 runs at aclock
of 3.6 MHz and takes an average of
about 4.5 microseconds (uS)to execute
a typical instruction. The 280 in a TNC
2 runs at 2.5 MHz and takes about the
same amount of time to do somsthing.

The Texas Instruments TMS32010
DSP runs at a clock of 20 MHz and can
exaecute a complex multiply-and-accu-
mulate instruction in 200 nanoseconds
(nS). This is about 20 times faster than
the general-purpose chips, and even
faster when you consider the amount of
work done in that special DSP instruc-
tion! The next-generation TMS320C25
does even better, taking only 100 nS, or
0.1 uS, to do the same thing.

Of course, like any other microproces-
sor, the DSP chip needs program and
datamemory. Inyour TNC, the program
memory resides in EPROM (2764 or
272586, typically) while the data resides
in RAM (8k, 16k, or 32k bytesin atypical
TNC). Thedifference with the DSP chip
isthatitneedsFAST memory to keep up
with its fast clock.

The DSP system also needs a means of
outputting the digitally massaged input

information. This is usually in the form of
an analog output via a digital-to-analog
converter,or DAC. Like theADC, aDAC
with 10 bits of accuracy and outputting
data at a 20 kHz rate {200 kilo-bits/sec),
will probably suffice for most Amateur
applications.

In addition, an Amateur DSP system
should have some sornt of serial or paral-
lel /O to interface with TNCs, comput-
ers, etc.

CURRENT PROJECT

The DSP seed project, being sponsored
by AMSAT and TAPR, will provide about
200r25Delanco-Spry PCcards. These
cards plug into an IBM PC or compat-
ible, and include a TMS32010 proces-
sor, 48k bytes of high-speed, dual-
ported memory, an input ADC and out-
put DAC, and suppon circuitry. Nor-
mally nearly $1,000 each, Delanco-
Spry is making us a special deal for
betwaen $500 and $600 par unit.

This project will, hopelully, serve as a
softwara development bed. Tom Clark
likans it to the early days of using 8080s
in an S-100 bus computer runing CP/M.
itisn't the taest or the greatest, but it is
useful and the algorithms (approaches
to solving a problem in software) davel-
oped should be useable in later-genera-
tion Amateur DSP devices.

Moving towards the {ront burner is a
project to develop an Amateur DSP
“engine” tailored to Amateur needs.
Instead of expensive 16-bit ADCs and
DACs that can clock at 50 kHz, 10-bit
ADCs and DACs running at 20 kHz may
suffice, saving many dollars. Likewise,
including enough, but not too much, fast
memory, will save more dollars. Finally,
using volunteer anginearing, we hopeto
develop a useful, general-purpose DSP
device suitable for a broad spectrum of
Amateur applications.

No details are yet avalable as to cost or
exactconfiguration. My personalgoalis
to have a TMS320C25 with the afore-
mentioned ADC and DAC capability, a
minimum of 64 kbytes of memory, ex-
pandable to 128k bytes (the limit of the
TMS320C25), sitting on a IBM PC card
for about $500. Maybe less. This 1s
about 1/5 of the cost of a comparable
commercial DSP card.

This would be followed by a stand-alone
box, with sarial ports or perhaps a SCS!
bus, probably for less.

Of course, | am a dreamer, and others
tell me it would cost closer to $1,000.
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As the technology progresses, the
prices will drop.

Watch this space for further develop-
ments...

Digital Signal
Processing and

Amateur Radio

by Bob McGwier NAHY
15 Cherry Brook Lane, East Windsor,
New Jersey 08520

In the past several years, digital signal
processing and related areas have
made a significant impact on the tele-
communications industry and govern-
ment communication facilities. To date
amateur radio has not participated to
the fullest possible extent in the bensfits
made possible by the techniques of
digital signal processing mainly be-
cause it has been tco expensive to in-
clude the techniques in our cache of
communication tools. In the past few
years, the silicon revolution has over-
taken digital signal processing and have
made it too inexpensive to let it pass us
by without using it. Arguably, the most
popular family of digital signal process-
ing chips are those produced by Texas
Instruments and are the TMS320 family
but thare are several others, most nota-
bly the DSP56000 family by Motorola.

These techniques and chips make pos-
sible a wide range of exciting capabili-
ties. Changing modems is as quick as
changing the software prcgram you are
running on board your computer. A
JAS-1 PSK modem is only a software
program on the TMS32010 rather than
acouple of dozen IC's (TAPRIJAMSAT
PSK modem). This same software with
a minor modification can be made a m-
ary PSK modem[1]. The major win in
digital signal processing for modems
comes in the ability to do adaptive
equalization. This means that we can
do something to ameliorate the bad
things being done by our unconditioned
radios and the path the signal takes in
getting to our demodulator. In analog/
oscilloscope parlance we can “opan up
the eye pattern™. This procass is inde-
pendent of the radio as it will tune itself
to the best pattern it can to clean up the
bits being sent to our TNC's (fer ex-
ample).

This magic sounds so good that
AMSAT/TAPR have again teamed for
the benefit of amateur radio and packet.
Tom Clark, W3IWI and | have been
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appointed chairmen of a project under-
written by AMSAT and TAPR. The proj-
ect is to arrange a group purchase at a
greatly reduced price of a board for PC-
clones that allows digital signal process-
ing software/hardware to be tested and
to plan what we will need for the future.

The board we have selected is the De-
lanco Spry(2] Model 10. This board has
a TMS32010 as its DSP “engine”. This
processor has a 160ns cycle time and
has many featurss that are espacially
nice for the implementation of digital
processing algorithms. This board has
a small amount of very fast memory
(8K), Analog to Digital and Digital to
Analog conversion hardware capable of
sampling at greater than 40000 times a
second, and sits on acard thatfits into a
standard expansion slot on PC-clones.

Thae project is looking for a few proven
producers who do not mind spending
$526 for these boards to help the project
produce nifty new things for amateur
radio. You do not have to be a signal
procassorora TMS320 assemblercode
hack. We would like those types of
people to sign up for this project but we
are also looking for paople who can
write applications software in “C* and
assembler forthe PC. Wae are currently
emphasizing MSC, Turbo-C, and
MASM as the development tools for the
PC anvironment. We are even locking
for atew proven “beta test"types. If you
are one of the types who signed up for
beta test packet boards without really
undarstanding what was in them, we
also need help from you.

The long range goals are the involve-
ment of TAPR/AMSAT and some ama-
teurindustry leaders in the production of
adigital processing product for amateur
radio. We envision software that will run
on this product to include (but not be
limited to) modems of many varieties,
optimal WEFAX-APT demodulation,
voice encoding (LPC-10 and ADPCM
for example), waak signal work, and test
equipment. We are leaning towards a
board with the TMS320C25 on board
but the final decision has yet to be made
and will probably be put off until we have
more from those of you who “join up”.
Woe have already been approached by
A.E.A. and Kantronics, who are ex-
pressing support and a desire to partici-
pate and more are sure to follow.

To date we have had some initial but
very exciting success with these
boards. Tom and | have seen each
othars echo's off the moon running Fast
Fourier Transforms on these boards.
Each of us was running an AO-10 class

station without a lot of aluminum in the
air. | have writtan a demodulator which
locks to and tracks the JAS-1 PSK
downlink quite well. | am putting a
remodulator into the code so that JAS1
can be decoded by a stock TNC without
modification. The FFT software also
acts as a very valuable piece of test
equipment, a spectrum analyzer. None
of these things are completed and the
others haven't even been started. DSP
NEEDS YOU! Contact us via callbook
address for W3IWI, AMSAT office,
TAPR, or mysalf.

[1] “DSP Modems*, Robert W. McGwier,
N4HY, 6-th ARRL Computar Network-
ing Conference, Los Angeles, August,
1987.

(2} Delanco Spry, Suite 241, 2900 Con-
necticut Ave, N.W., Washington, D.C.
20088

(3] “Digital Signal Processing and Ama-
teur Radio”, Thomas A. Clark, W3IWI|
and Robert W. McGwier, N4HY, 6-th
ARRL Computer Networking Confer-
ence, Los Angeles, August, 1987.

(4) AMSAT-NA, Inc. P.O. Box 27, Wash-
ington, D.C. 20044

(5] TAPR, Inc. P.O. Box 22888, Tuscon,
Az, 85734
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in the Mailbox
by Roy Engehausen, AAARE
780 Lisa Court
Gilroy, CA 95020

| saw a definition of a “committee meet-
ing” as one whare the attendees figure
outwho is absaent and assignthe work 1o
them. |guess that's what happened in
my case when | was asked to provide
some news on BBS happenings.

Latest Software/Hardware

New releases of code have been made
recently by WORLI/VE3GYQ (Version
3.3), KA2BQE (95c), and WA7MBL
(3.20). All three systems now support
forwarding thru the various level 3 sys-
tems. The executable program and
source code for the first two are avail-
able from the authors while K7PYK dis-
tributes the executable MBL system. All
are free with a diskette and SASE
mailer. The WORLVVE3GYQ program
is also available from CompuServe (in
the DL9 Data Library).

An interesting footnote is the fact that a

feature has baen removed. The current
MBL coede and the next WORLI release
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will have the fixed portion of the forward
header built in. Too much software is
now trying to deduce the origination
point of a message via the headers to
allow changes 10 the fixed fields. A
header is shown below with just the
fixed filed shown. Additional informa-
tion such as frequency can follow these.

R:870903/02352 @:WORL!|SantaCruz,
CA #:8843 O:YB1BG

The TEXNET pecple are about to start
distributing a combined Level 3 node
and BBS system suitable for remote site
installation. This is both hardware and
software. A complate and thoroughly
tested layer 3, 9600 baud network
nodas is expectad to cost about $650 to
$700 for the entire node, radios (2), the
NCP, parts, power supply and antennas
axcluding feedline. This cost does not
include the BBS. Contact WOSHJP for
details.

Developments

One of the biggest complaints | hear
these days about BBS operation is that
the mailbox is always busy. With for-
warding every hour, multiple ports, etc,
the availability of a BBS for a given user
has been steadily decreasing. Boththe
WORLI and KA2BQE systems have at-
tempted to supply some relief by run-
ning two copies of the software using a
mulhitasker like DoubleDos but this has
always been a kiudge.

On the West Coast, two multi-connect
systems have been in operation. Mike,
W6IXU (of NETROM fame) has had a
systemon aMaclintoshforseveralyears
whila Eric, WD6CMU has been running
one under OS/9 (a 68000 based UNIX
clone) for ayear orso. Needlassto say,
the hardware cost involved as com-
pared to a Taiwan PC/XT clone has
prevented wide spread acceptance of
these mailboxes.

This is about to change. Using the
MINIX operating system, Bill, N6FQR,
has successfully adapted most of the
WD6CMU program to the PC 8088
hardware family. This software wiil
support both muttiple ports and multiple
connects per port. | have watched
W6IXU and WD6CMU forward mail to
aach other (thru NETROM) simultane-
ously. The mailbox is not yet in produc-
tion use noris it ready for distribution but
should be by year end.

Under the current implementation, the
TNCs must use the WASDED (aiso of
NETROM fame) host mode protocol.
This is available for both the TNC-1 and

Page 6

July 1987

TNC-2 aither from the author or Com-
puSaerve.

Tha MINIX Operating System is a vari- |
ation of UNIX and was written by An- |
drew S. Tanenbaum as a teaching aid |
for his text book “Operating Systems:
Design and Implemantation™ (ISBN 0-
13-637406-9) published by Prentice
Hall, Route 59 at Brook Hill Drive, West
Nyack, NY 10995, The book sells for
about $35. Both the executable code
and source are also available from
Prentice-Hall for another $80. Yes... |
did say the source is available. The
package also includes a simple “C”
compiler. Updatesto MINIX are free via
USENET.

There is a dark lining in our silver cloud
however. Unfortunately MINIX is its
own operating system and will not run
MS-DOS applications without extensive
rewrite. It uses its own disk format and
you will have to take care on how you
organize your fixed disk if you wish to
switch back and forth between MS-DOS
and MINIX. In addition, Tanenbaum
used direct interface to the hardware
instead of BIOS so MINIX will not run on
all the clone variations. This is being
slowly rectified.

Food for Thought —One Man's Opinion

The most controversial issues facing
BBS cperators today is the universal
addressing scheme both for regular in-
ter-amateur mail and for NTS traffic.
There seems to be two camps of
thought: Telephone area codes and
Postal zip codes.

One thing seems to be clear though: A
separate system is needed for NTS traf-
fic. It is an unfortunate fact of life that
amateurs who are interested in NTS are
few. Many mailboxes do not have
someone who checks in regularly to
daliver NTS messages in the local area.
Thus the target mailbox for NTS to my
homa city of Gilroy and the mailbox used
by the local hams are different. How-
ever we route inter-ham messages we
must make provision for routing NTS
differently.

At a meaeting this summar attending by
both packeteers and NTS pacple in the
ARRU's Hudson Division, the scheme of
NTSxxx (xxx = area code) was pro-
posed. Discussion of this idea has
taken place in many media: voice, mail,
packet, and electronic conferences and
alternatives of xxxxxN (xxxxx = postal
Zip coda) and NTSxxx (xxx =

first 3 digits of zip code) have appeared.

. | think the first conclusion is also obwvi-

ous: whatever is selocted for NTS
should be used for a general scheme
and vice versa so let's discuss ageneral
scheme.

Let's square off zip code versus area
code.

First: Zip code is a lot more selective. A
single zip can contain a maximum of
30,000 to 50,000 people which wouid
probably fall out to about 100 hams.
That would be coverage for one or two
BBS. Area codes can cover whole
states. If you add the telephone ex-
change number (e.g. 408847) then you
equal zip code's efficiency. The same
addressing problem exists if you only
use the first 3 characters of the zip code.

Sacond: Zip code is fairly logical. A
station on the East Coast will simply
have to know to route everything start-
ing with *9" to the other coast. Both the
WA7MBL and WORLI BBS programs
accopt “wildcards® to allow this to be
done efficiently.

Third: Zip code is in the Callbook. If you
wanted to route a message to me, you
would simply look up my address in the
call book and send the massage to
AA4RE @ 95020, Thus we have our
own “directory®. In addition, you can
purchasethe zip code directory from the
Postal Service which shows city and zip
code. To find what Gilroy's telephone
area code and exchange prefix are is
not as easy.

The major disadvantage to zip code is
the difficulty of addressing areas cut-
side the US. It can be said that adding
the talephone country prefix to the area
code, we can address the world. | just
triad to lock up the prefix for Japan. My
phone book says to call the cperator for
that information. 1don't even know what
the US prelix is 0 how can | give it out.

If we put an indicator on the front of the
address to show the country, then it will
be up to the hams there to decide on
how they want to address messages.
Lets see what a typical addrass would
be:

W-85020

The W indicates the US. We all know
and understand the amateur call sign
system both for US and for DX. Letsuse
it. A Canadian address might be VE-
6K7P1M. Some may argue that this
exceads the present day 6 character
maximum limitation on the @BBS field
but | am sure that the software expens
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we have now can soive this problem
given a few months.

This then is my opinion: a ten character
@8BS field consisting of two parts: a
country code and (for the US) a zip
ccde. Country codes should be taken
from the ITU amateur radio prefix list.
Each country would select an internal
addressing scheme. For the United
States, we would use the postal zip
cods. Theletter “N” would be appended
to indicate thatthe message is NTS traf-
fic.

Feedback

| would appreciate any commaents re-
garding this article contents or sugges-
tions for future articles. Send them to
packet: AAJRE @ AA4RE, Compu$-
erve: 76064,2107 or USMail: 780 Lisa
Coun, Gilroy, CA 95020.

TAPR PSK Modem Kit
Preliminary Manual
Errors

by Lyle Johnson, WA7GXD
| can’t understand itl

There are actually some ERRORs inthe
TAPR PSK Modem Kit Preliminary
Documentation (dated 05 July 1987).

Shucks, a lot of that manual was gath-
erad together and edited at 2 AM. The
sun wasn't even in my eyesl|

Presented below is a list of the most
blatant, confirmed errors. Please cor-
rect your manual to reflect these
changes!

Page 2
Change quantity of 0.01 COG
capacitors from 10 to 9.
Change quantity of 22k ohm
resistors from 02 to 03.

Page 7
The 2-pin header may interfar with
mounting the board. You may
want {0 use a wire jumper rather
than a push on one here.

Page 14
The two regulator ICs are criented
opposite each other.

Page 18
§2 is upside down.
S2 “pad 2° applies to TNC 1. For
TNC 2 use “pad 3."
“All Switches Front View" refers to
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the keyway diagram immediately
below.

Page 29
UHF Port DIN pins 1 and 3 are
swapped. Pin 1 is Common and
Pin 3 is Step Down.
Page 36
Pad 2 is for TNC 1.
Pad 3is for TNC 2.

ADDENDA

Page “3°
Replace switch table with the
foilowing:

Switch
Ref Manual Label
Transmit Mode

§2  JAS/PSK

AFC
S3 UP/DOWN

MAN/PSK

usBA.SB

Modem

S4 PSK/FSK ON/OFF
Receive Mode

S VHF/UHF JOINT/

SPLIT
SCHEMATIC

Shest 1 of 3
J4 - 1is COMMON.
J4 - 3 is DOWN.
J4-5is UP,

Sheet 2 of 3
No errors reported!

Shest30f 3
See Sheet 2 of 3.

Iwant to thank the many Amateurs who
wrote, called or got onto CompuServe
and brought these errors 1o our atten-
tion. The new manual is being compiled
and edited as this is written, and every-
one who helped point out the errors in
the preliminary one will get a courtesy
copy.

| am sure thers are more errors, but
these should be enough corractions to
get you on the air with PSK!

Thank you!

Coming Next Issue: A Letters to the
Editor column. Be sure to send your
comments on PSR, pro or con, to the
W3VS at the address listed on the first
page. Wae really do want to hear from
you and to share your opinions with the
TAPR membership.
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Reducing HF RFI from
the
TAPR TNC 2

by Lyle Johnson, WA7GXD

A number of packeteers have reported
interference from their TNC 2s, espe-
cialy on HF. The problem manifests
itself as an unstable, buzzing sort of
noise every sevaral kHz throughout the
spectrum.

This noise has been investigated and a
number of possible solutions proposed.
Many of these sugestions have been
tried out and this article is a report on the
more effective measures.

Even if you haven't had RFI problems,
soma of these suggestions may resultin
dropping your TNC's current consump-
tion by several mA, perhaps as much as
20 or so! Read on!

FIRST STEPS

Check that all portions of your station
are bonded together and grounded with
a low-impedance grounding system.
This can have dramatic results, and is
just good engineering practice.

Whiledoing allthis grounding, be sureto
electricaly cennect the TNC 2 case to
the ase of your radio.

Use a large toroid and wrap the end of
your power cable through it for a few
turns just as before it enters the TNC 2.

Similarly, wrap your RS-232 cable
through a toriod at the TNC end.

A good toroid to use is the MFJ-701.
This is an open-frame, squara unit that
can simply slip over your cable.

INSIDE THE TNC

Add bypass capacitors of 330 or 470 pF

from serial port connector J1 to ground

at the following pins: 3 (Rx Data), 5

(CTS) and 8 (DCD). This can be con-

;:ni:’mly done on the bottom of the PC
ard.

Replace R1 (47 ohms) with a 10 uH
inductor.

Add a 0.01 uF bypass capacitor from -V
{negative terminal of C8)to normal TNC
ground (C8 and C9 return to a special
“B" ground, as shown on the TNC 2
schematic, page 3 of 3).
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T 8 o
—it—D
556 CHARGE PUMP MODS .
. [-X-]
Cutthetrace joining U2 pin 5 to U2 pins u;_,__‘; |=—§

8 and 12 (pins 8 and 12 must still be
joined). Add a 10 ohm series resistor
from U2 pin 5 to U2 pins 8 and 12.
Apparently, the 556 sections turn on
simultaneously for a brief period of time, &
and this is the major cause of the noise
heard at HF. The series resistance
seems to delay the slave section
enough to prevent this from occuring.
The resistor value appears to be critical
- much more than 10 ohms and the
charge pump doesn't work properly,
much less and the noise isn’t reduced.
Thanks to Eric, N7CL, for discovering
this characteristic of the charge pump,
as well as this cure.

NORMAL_GROUND .

1N4001

CR3
1N4001
CRS

MODIFIED 8556 CIRCUIT

if not already present, add 0.01 uF
capacitors from U2 pin to pin 7 and pin
to pin 7.

These mods will dramatically reduce
RFI and also reduce current consump-
tion by about 10 mA.

REV
A

ALTERNATE TO 556 mo

As an experiment, | replaced the 556 ~D
charge pump with a Siliconix Si7661
CMOS charge pump. Before you
plunge in with this mod, be advised that
the resulting current drain is about the
same as the modified 556, presented ——D
above. And, a 7660 charge pump won't
work; you must use the Siliconix part, as @0
it is rated to operate at the input voltage J L
range of the TNC 2. v

-V
B
TUCSON AMATEUR PACKET RADIO
TNC 2 CHARGE PUMP MODS
Inacumont Number

Post Office Box 22888
Tuceon AZ 83734-2888

The circuit is that contained in the Silico-
nix Data Sheet. | simply rewired some of qi
the socket at location U2 and patched in P
the Si7661. It works fine, but | haven't
been able to verify its performance in a
side by side test with Eric's 556 mods. If
it turns out to be better, I'll supply the
details here in PSR. Right now, the 556
mods look to be the best bet. The
Si7661 current drain is about the same
as the modified 556!

41N4001
CRS
1N4001
CR4
4N40014
Size

Caveat Emptor!

CONCLUSION

ORIGINAL CIRCUIT

These mods are generally simple and
inexpensive to perform. The results are
dramatic. If you have experienced any
sortof RFlfromyour TNC2 on HF, these
mods should fix itl

See you on a non-forwarding HF fre-
quency! mno
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TEXNET NEWS!

The Texas Packet Radio Society is very
pleased to announce the availability of
the TexNet Node Control Processor
version 2.1 pc board. Wae're offering the
pcboard atourcost to the amateur radio
community for non-commercial uses
only. This pc board is the unique and
primary hardware component for the
TexNet 9600 baud layer 3 network sys-
tem. The Texas members of TPRS will
be installing this version of the board in
TexNet nodes throughout the state. We
have besn operating 4 nodes on the air
since October, 1986 using the same
circuitry as this version 2.1.

Other groups and individuals who de-
sire to install a laysr 3, 9600 baud net-
work system can order the pc board and
documentation, and an EPROM set
containing he system image software by
mail. Order information is listed below.

The TexNet node is a stand-alone, to-
tally pre-programmed-in-EPROM sys-
tem. h is designed to be installed in
remote tower locations. There are no
user programmable parameters necas-
sary to operate the network nodes. No-
body wants to climb a tower in the dark
to replace a dead lithium battery!A local
terminal connaction to the node is not
necassary. The design is of a fail-safe
oriented system. A UPS allows the
node to operate independently of AC
mains for a limited period of about an
hour. H the system batteries fail before
AC power is restored, all operations
return intact after power is restored. If
the node software fails thru afaultdusto
a power circuit glitch (like a near light-
ning strike!), the node can bae forced into
a hardware raset via the network link.
The only requiremant for network link
reset is that the network link radio still
work and the modem section of the PC
board still beoperational. A TexNet
node will automatically re-build its rout-
ing table after powar-on system raset.

Tha system components that are avail-
able include:

A> Node Control Processor varsion 2.1
pc board.

This NCP printed circuit board is
offered without parts, it has been
silkscresned and soldermasked
with plated holes. It has the cir-
cuitry traces for a discrete CPU os-
cillator circuit, Z-80A CPU, 40K of
static RAM( 84256 & 6264), 24K
EPROM (system ° software,
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27C256), 2 Z-80A SIO-0's forthree
synchronous radio ports and one
async terminal port, one 9600/
4800 baud modem with state ma-
chine (2716 EPROM), one 1200
baud modem with state machine
(2716 EPROM), a Z-80A CTC,
network trunk hardware reset cir-
cuitry (2732 EPROM), medem con-
nector pads and five control points.

Use of the third sync port requires
the addition of another modem.
Please note that each port can be
strapped for 1200, 2400, 4800 or
8600 baud operation. From what
we know of the system loading
tests, the node can effectively sup-
port one 9600 baud network port
and a number of slower speed user
ports. The other two ports canbe a
combination of the other three
speeds, 1200, 2400 or 4800 and
can support either user or network
connections.

Wae will NOT be offering a set of
parts. All parts used are standard
logic family parts, Z-80A, 74HC-
mos, 74LS, and CMOS static rams
and EPROMs. Included withthe pc
board is documentation to as-
samble the board, tune the modem
sections and interface the NCP
modems to the RCA series 700
UHF transceiver and the 2m FM
transcsiver.

8> An EPROM set containing:

1) an un-coordinated natwork sys-
tem software image (27256)

2) state machine image (2716), this
is for both the 9600 and 1200
baudmodems.

3) reset logic image (2732)

4) documentation that describes
procedures for: coordinating
network nodes, programming
node featuras, nodenames,
node numbers, Packet Mas-
sage Server routing, timing
parameters, system digi-
peater access limits, aliases,
connection responses, hard-
ware reset programming pro-
cedure and greeting banners
and prompts.

The EPROM set purchased by a
system installer is registered with
TPRS and support is granted only
to registered system installers.
System installors who have pur-
chasedtheregistered EPROM sets
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from TPRS raceive update infor-
mation. Included withthe purchase
is alicanse to maka as many copies
and coordinate as many nodes as
is necessary for their system.
Again, the constraint is this: the
system must be installed and used
non-commercially in an amateur
radio operated and owned packet

network system.
PLEASE NOTE!!l This is NOT
source cade. The code in the

EPROMKit requires a central coor-
dination effort by a group or club.
To succassfully use the TexNet
system software requires the facili-
ties of a personal computer
equipped with an EPROM pro-
grammer, disk file utilities to read
and edit EPROM images. Then
software to program the coordi-
nated EPROMs.

C> A daughter pc board containing cir-
cuitry for the Packet Message Server
interface and 8 more control points.
This board uses a Z-80A PlO, a
7415244, a 74L.S245 an a 74LS138 as
an address decoder. It plugs into the Z-
80 socket and the Z-80 is placed on the
daughterboard. This separate pc board
comeas with separate documentation.

Prices—

NCP version 2.1 pc board—344
plus $4.00 shipping & insurance

Interface daughter board—$10
includes shipping

EPROM set & documents——$50
plus $4.00 shipping and insurance

These prices are subject to change.
Shipping and insurance is First Class
and insured for $50 via U.S. Mail. No
UPS. Cashier's check, monay ordar, or
cenified check made outto TPRS are all
accaptable forms of payment. Personal
checks will delay filling your order untit
they clear. To avoid undue delay.
please order via the PO Box listed be-
low, do not use the membersghip P.O
Box number on the newsletter. Allow 6
to 8 waeks for delivery.

TPRS
P.O. Box 835136
Richardson, Texas 75083-5136

The Texas Packet Radio Society, Inc. s
a non-profit charitable organization n-
corporated inthe state of Texas. These
printed circuit boards and software are
offered only for use in other non-com-
mercial, amateur radio owned and
oparated packet switching communica-
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tions network systems. The buyers of
the printed circuit boards and software
are hereby notified that the system’s
performance is dependent on the as-
sambly and installation expertise of the
buyer and or installer and is therefore an
exparimental system and is offered “AS
IS*. No license for commercial use is
implied or granted through purchase of
any of the system components.

System Support

The Taxas Packet Radio Society willbe
publishing notices of updates, madifica-
tions, or TexNet related components
through the TPRS Quarterly Report. A
subscription is $12 per year for at least
four issues annually, some supplemen-
tal mailouts are made irregularly.
Please address your subscriptions to
the address listed below:

TPRS
: P.O. Box 831566
Richardson, Texas 75083-1566

NET/ROM version 1.1
released 10 July 1987

Varsion 1.1 incorporates no new fea-
tures, but corrects three relatively minor
problems that were found in version 1.0.
We do not faeel that it is necessary to
update nodes presently running 1.0, ex-
capt for the relatively few places where
one or more of these problems are
causing significant difficulty.

Following is a description of the three
problems fixed in 1.1:

(1) Destination table entry counter:

When a destination node is deleted
from the routing table (either manu-
ally or by the automatic obsoles-
canse mechanism), the destination
list entry is not deallocated immedi-
ately, but rather just marked as a
deleted destination entry available
for re-use. However, such deleted
antries are deallocated when the
node is warm-started (for example,
if there is a powar failure, or if the
SYSOP issues a RESET). Version
1.0 has a "bug” whareby the desti-
nation table entry counteris notde-
cremented when entries are deallo-
cated during awarm-start, Thiscan
cause the count to become incor-
rect (too large). The count is used
to limit the size of the destination
table in accordance with PARMS
parameter #1. Consequently, the
“bug” can result in premature
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“Routing table full® messages, or
failure to incorporate new nodes
from a neighbor noda's routing
broadcast. WORKAROUND: this
problem can be avoided either by
(1) not warm-starting the node, or
(2) setting the PARMS parameter
#1 to a high value.

(2) ANR during deferred disconnect

When two stations are connected
via NET/ROM and one of them
disconnects, NET/ROM's “de-
farred disconnect*logiccauses any
in-transit information frames to be
delivered to the still- connected
station until all such frames have
been delivered or until a given pe-
riod of time elapses (by default, 15
minutas) with no forward progress.
Version 1.0 has a“bug”that causes
this protective timeouttobe ineffec-
five if the connected station’s TNC
is refusing the information by re-
turning a RNR status.

(3) Fast-learn of paths with two digi-
peats

NET/ROM incorporates new nodes
into its routing table by monitoring
the source callsign field in the layer
3 header. Version 1.0 has a "bug”
whereby layer 3 frames that arrive
via two digipeats cause a routing
table entry to be constructed with
the digipeater list in reverse order.
Version 1.1 fixes this problem, and
checks for the existence of the
entire path, not just the source cail-
sign.

Clearly, these are rather asoteric prob-
lems, and have not caused significant
operational problems. Wa do not feel
that any wholesale updating of 1.0
nodes to 1.1 is warranted.

NET/ROM version 1.2
released 14 August
1987

Version 1.2 adds two important new
features to the automatic routing sys-
tem. There are no incompatibilities
between version 1.2 and prior versions
of NET/ROM. However, the new fea-
tures in version 1.2 are significant
enough that operators of nodes using
prior versions may wish to consider
upgrading to the latest firmware.

A new command, ROUTES, allows
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ncde control operators to fine-tune the
automatic routing system by assigning
aexplicit path quality values for individual
neighbor nodes. (In prior versicns, only
a global channel quality value could be
assigned by the control operator, and
that value was assumed to apply univer-
sally to all neighbors onthe channel.) A
detailed description of the ROUTES
command follows this summary.

NET/ROM's automatic routing algo-
rithm has also been enhancad to pre-
vent a node from getting stuck using a
sub-optimal path for long periods of
time. The enhancement is most easily
explained by giving a specific example:

+—>E >F

| |
X=>A—>B |

| v

$————D>C—>Dmuud>Y

Suppose user X wants to connect to
user Y. He uplinks to his local node A,
requests a circuit to destination node D,
and then downlinks to user Y. Node B
has two alternate routes to D...via node
Corviancde E. The routethroughnode
C has higher quality than the route
through node E. NET/ROM prefers to
usa the eptimum route through C; how-
evaer, if that route fails for some reason,
itwill use the alternative route through E.

In versions of NET/ROM prior to 1.2,
once B starts routing D-trafficthrough E,
it will not even attempt to try the path
through C again until the crosslink be-
tween B and E is deactivated...which
happens when there has been no traffic
on the crosslink for (nominally) 15 min-
utes. In high- traftic areas, however,
such a period of no activity might not
happen for hours or even days! Thus,
node B would become "stuck® using a
sub-optimal route for long periods of
time.

In version 1.2, the following enhance-
ment has been made. When node B
receives a routing broadcast from node
C (typically once each hour), it takes a
look at all destinations whose optimum
(highest-quality) routa is through node
C. (In this case, node D is such a desti-
nation.) !f node B discovers that it is
using some other (sub-optimal) route to
one of these destinations, it deactivates
the sub-optimal route and tries the cpti-
mal route (through C) once again. Natu-
rally, if the optimal route fails for any
reason, it will try alternative routes in
descending order of quality, as usual.

The following addition has been made
to the NET/ROM manual (following
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page 38):
ROUTES Command

The ROUTES command is used to dis-
play or modify the neighbor list of the
node’s routing table. To display the
node’s neighbor list, use ROUTES with-
out any parameters:

ROUTES
LRS:K7US-11) Routes:
> 1 KTUS-11 258 5
> 0 URTGTU-1 192 17
0 UR7?6TU-2 0 15 )
0 KAGANT-3 viag K?US-~-4¢
144 2
0 HBTBNI-1 192 ¢
0 ARGTH-1 192 7

For each neighbor list antry, the follow-
ing items are displayed in sequence:

*“>"if an active crosslink exists to this
neighbor

* port number (0=HDLC port,
1=RS232 port)

* path to this neighbor (callsign + any
digipeatars)

* path quality to this neighbor (255 is
best, 0 is worst)

* use count (number of routes via this
neighbor)

*“I" if this neighbor list entry is locked

To display this information for just one
particular neighbor list entry, use
ROUTES followed by the port number
and path:

ROUTES 0 AR6TH-1
LAS:K?US-1) Routes:
> 0 RR6TH-1 192 27

Neighbor list entryies may be created
automatically as the result of receiving
an automatic routing broadcast, or
manually by means of the NODES+
command. When a neighbor list entry is
first created, it starts out uniocked and
with a path quality equal to the default
channel quality (see PARMS com-
mand). Howaevaer, the contrao! operator
hasthe abilityto "ine-tune”NET/ROM's
automatic routing by modifying the path
quality values for specific neighbors and
by locking these modified entries,

The ROUTES command supports
manual modifications to neighbor list
antries, but this capability is available
only to a control operator who has pre-
viously validated his credentials during
this connection by successfuily execut-
ing the SYSOP command. To modify
neighbor listentries, the commands are:

ROUTES port nodecall [digicall...] +
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pathquality

ROUTES port ncdecall [digicall...} -
pathquality

The "+* version locks the neighbor list
entry specified by the pon, nodecall,
and digicall parameters, and sets the
path quality of that entry to the value
pathquality (255 is best, 0 ig worst), If
there is no entry in the neighbor list that
matches port, nodecall, and digicall, a
new entry is created, locked, and initial-
ized with the specified pathquality and a
use count of zero.

The *-* version unlocks the specified
neighbor list entry. If its use count is
2ero, the entry is deleted immaediately.
Otherwise, the entry remains in the
neighbor list and its path quality is set to
the value pathquality. if the use count of
an unlocked neighbor list entry ever
becomes zero, the entry is deleted.

The path quality for a neighbor is used
by NET/ROM in its calculations of route
qualities for all routes through that
neighbor. By modifying the path quality
using the ROUTES+ command, the
control operator can encourage or dis-
courage a node from using paths
through a particular neighbor. By set-
ting aneighbor's path quality to zero, the
control operator can cause the node to
ignore the existence of that nsighbor
altogethaer, even to the extent of disre-
garding the neighbor's routing broad-
casts.

The Radio Amateur
Telecommunications
Society
Information Bulletin
20 August 1987

AL LI T T YY)

To: All Radio Amateurs
Fm: N2DSY @ KD6TH-4/201
Sb: COSI-Switch and RATS Update

The delays in getting out the COSI-
Switch have been long and somewhat
frustrating for everyone. Things are fi-
nally coming togsthar.

What should be clear to everyone by
now is that the originally announced
X.25 Levei 3 code has not arrived.
Something had to be done...

The project has been started from
scratch by Tom Moulton, W2VY., He is
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getting consultation support from John
Howell, N2FVN, Harlan Worchal,
KB2CNL, and Gordon Beattie, N2DSY.
All of these individuals have previously
implemented X.25 switches or Packet
Assembler/Disassembiers (PADs). We
had a design review on the 1dth of
Augustand we are all quite pleased with
the progress Tom has made. (Kudos to
TOM )

The revised delivery scedule is as fol-
lows:

Oct - Alpha testing of a complated
COSI-Switch Leve! 3 module

Nov - Betatesting of a completed COS!-
Switch machine - TNC-2/DR-200 (Any
other hardware suggestions ?

Jan - Production shipment begins

Allindividuals and clubs that contacted
RATS regarding this project will receive
MS-DOS Disks and EPROMS with the
ccde during each phase of the testing
cycle. We got a good deal on diskettes
and EPROMs so we will include every-
one! The production version willinclude
SOURCE in “C*,

As with allthe SOURCE we distribute, it
is free for non-commerciaj use.

Suppont contributions are accepted and
commercial licensing arrangements
canbe made. Contact RATS for details,
ALL proceedsgotothe enhancemant of
the Packet Network.

Other happenings:

John Howsil N2FVN has produced an
implementation of the “Asynchronous
Framing Technique (AFT)in*C". Thisis
useful for providing error-checked,
transparent HDLC links through asyn-
chronous interfaces. AFT can be run
over seven or eight bit networks and
handles HOLC frames transparently. It
is a nice building-block for the network.

This AFT is a generic implementation
(accompanied by a “DOC* file) that in-
cludes code that runs under MS-DOS.
Distribution of this code, in compressed
form, will be via Amateur Packet Radio,
Usenet and CompuServe HAMNET.
The file name(s) will be based on the
string "AFT10"for AFT varsion 1.0. hwill
be distributad in compressed form.
Wae'll send it out with the first COos|-
Switch tast code.

Johnis workingona matching capability

for the TNC-2. This would provide a
error-checked link between PCs and
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TNCs. Harlan Worchel, KB2CNL (yes, | 1) HIGH SPEED RADIO MODEMS.

a NOVICE 1) is working on porting the
code to the Commodore 64.

Brian Riley's (KA2BQE) latest release
of the Packet Radio MailBox System,
version 95c, supports forwarding
through COSI-Switch, GatorSwitch and
NET/ROM. I also has the “KT™ (kill
traffic) feature that will automatically
generate a service message when a
traffic message is removed from the
packet network. It is available from
RATS, with the “C* SOURCE CODE.
Send a message to N2DSY @ KD6TH-
4/201 or KA2BQE @ KA2BQE-4/609to
get a copy of the code.

RATS is currantly beta-testing the GLB
Netlink 220 19.2 KBps mocdem/radios.
So fast | Scoo goood ! Wa are also
burning-in eight PAC-COMM DR-200s.
These will be deployed shortly.

RATS wishes to thank you for your pa-
tience. We're not real happy with how
we got into the Level 3 COSI-Switch
delay, but wa think the effort is on the
right track. if you have any questions
call or send me a message.

Hang tough. We think you'll like the
output |

Next update will be sent on or about 15
September.

Vy 73,

J. Gordon Beattie, Jr.

MAIL

Unix:  ihnpdlhouxmihou2din2dsy
Amateur: n2dsy @ kd6th-4/201
TELEPHONE

Office: 201-615-2506

Home: 201-387-8896

NNC Project Update
by Dr. David Toth, VE3GYQ

it hasbeen quite awhile since members
were brought up to date regarding the
NNC (Natwork Node Controller). Ithink
a brief recap of the project is in order.

It became obvious to many pecple that
the packet revolution had arrived, and
that we might become victims of our
own success. What | mean is that we
wera likely to see packet fall apart
because it was so popular. With the
increase in activity, it was obvious that
we neaded two big things to build the
network successfully: .
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2) A DEVICE TO ROUTE PACKETS
AROUND OUR MYSTICAL (MYTHI-
CAL) NETWORK.

Where are we as of this moment in
19877 Well, we have 56 kilobaud mo-
dems. Everyone won't need one, but
some of the bearded wonders (do Phil
Karn and Bob McGwier have beards?
nawwwww! oh waelll) are reproducing
the modem designed in Georgia, and
you will be hearing big things about it
soon.

That brings us back to the NNC. Well,
Jay Nugent WBBTKL and his squad in
Michigan (including N8BJX and
WAI1LRL) have got the SCSI interface
working and talking to a hard drive.
They also gave us a communications
program, and that brought us the next
major breakthrough. Bob McGwier,
N4HY, has been porting the TCP/IP
code over to the NNC and we hope to
have something to test by the end of
October. Our major stumbling block is
the C compiler that Bob has to use. It
was designed for a Z80, and is limited to
the 84k architecture of that chip. The
64180 of the NNC can address more
memory, so Bob is hand-patching the
assembly code producad by his C
compiler so that he can work with the
larger memory.

So, if anyone has alead on a cheap, and
good, C compiler for the 64180 that
does not use overlays, but indesd does
support the 64180 completely, we
would love to hear about it.

Bob feels that this can all be married
with NET/ROM feeder links so that we
can interface to existing parts of the
network. Howie is tatking with Phil Karn
and Bob as to what can be accom-
plished with a melding of the Virtual
Circuit technology with the Datagram
stuff of TCP/IP and NET/ROM.

1 think that we can safely say that we are
beyond the days of squabbling as to
whether datagrams are better than
virtual circuits, etc. if one looks at the
commercial world, one sees a happy
smattering of both, and they co-exist.
After talking to Howie, Phil, and Beb, |
am assured by them that such will be the
case in the amateur network.

And while | am discussing the network,
| should advise you that the various
BBS programs written by WORLV
VE3GYQ, WA7MBL, and KA2BQE are
all being modified (constantly) to inte-
grate them into an enhanced network.

| am presently maeting with Chris
Sullivan VE3NRT, who has extensive
network design expetience, inorder to
design a specification for the next gen-
eration of BBSs. This spacitication will
be presented to the software types for
scrutiny and criticisms/commaents.

So, it there is one message that | can
leave you with, itis to go out and line
up RF sites so that we can prass
onward with establishing connectivity.
Dust off your copies of Tanenbaum’s
“Computer Networks® and see what
constructive commants you can add.

73,
David B. Toth, M.D. VE3GYQ
NNC Project Manager

New WASDED Firmware
Avallable

Ron Raikes, WABDED, recently
uploaded the following new versions of
his popular TNC firmware to the Com-
puServe HamNet DL9 Data Library.

TNC1FW.ARC: version 1.3 user firm-
ware for the TAPR TNC-1 and clones.
This version adds a full duplex com-
mand and a patchable location for 8-bit
character sets in tarminal mode.

TNC2FW.ARC: version 2.1 user firm-
ware for the TAPR TNC-2 and clones.
This version adds a full duplex com-
mand and a patchable location for 8-bit
character sets in terminal mode.
DWAIT channel arbitration has been
replaced by P-persistence.

PK87FW.ARC: version 2.1 user firm-
ware for the AEA PK-87. Changes are
identical to those in TNC2FW.ARC.

Support TAPR!
Renew Your
Membership!

With Packet Radio Magazine no longer
publishing, PSR is [he only dedicated

source of packet radio-related material.
And PSRisonly available as partof your
membership in TAPR. Please check
your membership expiration date (on
the mailing label for this issue) and, i it’s
7187 or earlier, please RENEWI! Usethe

membership renewal form on the back
page.

Keep PSRcomingtoyou! TAPR thanks
yau for your suppart!
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NET/ROM Mini-Directory as of September 1, 1987
J
FL Gainesville K4DPZ-1 Peterson, Richard K. W4KEA MS Vichsburg WB5SXK-4 Ford, B1l}
Locat 1on Ident . Owner’s Name and Callsign FL Bollywood MA4WED-2 Mebb, Ed NAFQM MS Vicksburg MBS SXK-5 Ford, B111
FL Bollywood MA4WED-3 Webb, Ed WAFQM NC Cary K4ITL-1 Stephenson, Ed
AK Anchorage Plerce, Malt ALICM FL Bomestead (N. Keys) ARAT™-] asT Bertrand, Williaa G. AAITM NC Charlotte W4BFB-1 Mecklenburg ARS Inc.
AK Anchorage Plerce, Malt ALICM FL Bomestead (N. Keys) ANETM-2 Bertrand, William G. ANTM NC Charlotte M4BFB-2 Mecklenburg ARS Inc.
AL Birsinghas Sandidge, Jere T. K4FUM FL Lake Males wB4pPGE-1 Milliam A. WB4PGER NC Fayetteville WAAFLR-8 Chilcote, Robert L.
AL Birsinghas Sandidge, Jere T. K4FUM FL Miami KBAVMA-1 Edward R. KBAVWA NC Fayetteville WA4FLR-9 Chilcote, Robert L.
AL bDiraingham Wingate, Henry A., Jr. FL Miami KBAVMA-2 Figuerca, Edward R. KBAVWA NC Fayetteville MABHFV-1 Edington, Ray J.
AL Birsingham Mingat Benry A., Jr. FL Naples KCSYD-2 Voltaire, Paul KCS5YD NC Greensboro WB4NOR- S Layno, J. Charles
AL rainghan Wingate, Benry A., Jr. FL Naples KCSYD-3 Voltaire, Paul KCSYD NC Greensboro WBAWOR- 6 Layno, J. Charles
AL Birsinghas Wingate, Henry A., Jr. FL Naples KCSYD-4 Voltaire, Paul KC5YD NC Luaberton KB4NOZ-1 Insco, Ron
AR Evening Shade McKenzie, Charles L. FL Orange Park WSBUQ-2 Moore, John R. WSBUQ NC Lumberton W4NHV-1 Macleod, James B.
AR Evening Shade McKenzie, Charles L. FL Orlando K4ABO-1 Diggs, James M. K4ABO NC Morrisville WBBOUE- 6 Cain, Toms
AR Evening Shade McKenzie, Charles L. FL Orlando K4ARO-2 Diggs, James W. K4ABO NC Morrisville MBBOUE-? Cain, Tom
AR Evening Shade McKenzie, Charles L. FL Orlando MD4BIN-1 Bruce WD4BIM NC Morrisville WBBOUE-8 Cain, Tom
AR Little Rock FL Orlando WDAB IM-2 Bruce WD4BIM NC Morrisville WBBOUE-9 Cain, Tom
AR Little Rock FL Orlando MD4BIN-T LaPointe, Bruce WD4BIM NC Wilson NE4J-1 Evans, Tommy
Al Dewey/Mingus Mt. DEWEY FL Sarasota weie-o0 Sarasota ARC MAIE NC Minston-Salem KB4NEB-1 Marren, Bob
Al Gilbert FL Sarasota H41E-1 Sarasota ARC welE NC Winston-Salea KB4NAB-2 Marren, Bob
AT Gilbert FL Stuart KANTA-1 Buf, Ted K4NTA NC Winterville WD4JPQ-1 Ross, Wayne
AT Kingman Joe FL Stuart K4NTA-2 Buf, Ted KANTA NC Minterville MD4JPQ-2 PGV Ross, yne
AL Phoenix pPaX Oliver, Joe FL Tampa KB4LBX-1 Evonosky, Alex KB4LBX ND Cathay WBOVEN- 1 Ockert, William R.
Al Phoenix #PAX Oliver, Joe FL Taspa KB4LBX-2 Evonosky, A KBALBX ND Mayville ®OKZU-1 Lindaas, Elroy N.
Al Prescott/Mt. Unfon BNl Oliver, Joe FL Taspa KBALBX-3 Evonosky, Alex KB4LBX ND Rocklake NOGUV-1 Kurtti, Erling
A% Prescott/Mt. Union PRC Oliver, Joe FL West Palm Beach MA4BXE-1 Felton, Joshua 8., Jr. MALBXZ NE Lincoln “BOQIY-1 LNK Buhrman, Douglass
Al Prescott/Mt. Union aPRC Oliver, Joe FL West Palm Beach MALBXE-2 Felton, Joshua H., Jr. WALEXT NE Omaha KO0BOY-1 Balbert, Doug
Al Show Low Greens Pk son Oliver, Joe GA Savannah KENLX-1 K4ANLX NE Omaha XO0BOY-5 Balbert, Doug
At Show Low Greens Pk SOM Oliver, GA Savannah K4NLX-2 K4NLX NE South Sioux City NFON-1 Nickolaus, Mike
CA Bakersfield BFL Roux, Louis A. Bl Bonolulu DO1VJ-0 DLy NE South Sioux City NFON-5 Nickolaus, Mike
CA Berkeley (Grisly Pk) GPK Barlow, Chris 81 Bonolulu DU0J-1 DUIVI NB E. Kingston NixJ-1 New England PR Assn.
CA Big Bear ™ Neal, Terrance M. 81 Bonolulu DU10J-2 DUlLY NB Kingston KITR-1 New England PR .
CA Canoga Park Martin, Willias 81 Bonolulu KH6GPI-10 BNL KB6GP 1 NB Kingston KA10XQ- 1 New England PR Assn.
CA Canoga Park Martin, William A1 Maui KB6RS-9 AB6GT NE Kingston u1DC-0 New England PR Assn.
CA Chatsworth Fortney, James T. Bl Mt Haleakala, Maui KH6RS-1 MAUT AB6GY NB Kingston W1BJT-4 New England PR Assn.
CA Chatsworth Fortney, James T. A1 Oshu KB6GPI-11 Sprague, A. Y. KB6GP 1 NJ Alpine (NNJ/NYC/LI) K2LSX-6 ALPINE Gubernard, John T.
CA Chatsworth Fortney, James 7. B1 Oahu KB6GPI-9 Sprague, Arthur Y. XB6GP I NJ Alpine (NNJ/NYC/LI)  K2LSX-7 MAMARC Gubernard, John T.
CA Del Mar Antonio, Franklin IA Mmes K10Q-1 Fitz, David C. XI10Q WBSOIF-2 ott, Robert D.
CA Del Mar Antonto, Franklin IA Mmes K10Q-2 Fits, David C. X10Q MA2SNA-2 MNJ Anderson, Robert R.
CA Eureka EUREKA Phegley, John NW. IA Cedar Rapids KOWM-1 Groff, Alvin XOVM WA2SNA-3  WNJ2 Anderson, Robert R.
CA Fresno Post, WIilliam RA. IA Cedar Rapids KOWM-2 Groff, Alvin XOVM W2NV-11 Mannino, Joseph F.
CA Fresno FRESNO lozano, 7. J. IN Cedar Rapids XOVM-3 Groff, Alvin XovM W2NV-6 Mannino, Joseph F.
CA Garberville GBvV Rsinke, Vernon L. IA Denison WBOGGI-1 Crabb, Dennis, M.D. WBOGGI W2NV-7 Mannino, Joseph F.
CA Laguna Beach Taylor, Lyan W. IA Des Moines KOIQR-1 DS Evans, Robert A. KOIQR NJ Palisades Park W2NV-8 Mannino, Joseph F.
CA Los Angeles LAX Pettus, Michasl G. IA Garner MDOEMI-1 Nall, Dave MDOEMI NJ Palisades Park M2NV-9 Mannino, Joseph F.
CA Magalia Corbridge, Robert L. IA Manson uBONMM-1 Swart sendruber, John HBONMM NJ Palisades Park M3CSG-1 Crocker, Royce F.
CA Mountain View ONMORM Westfall, Brian G. IA Marion XCOOX-1 Breitwisch, Ron KCOOX NJ South WB2DRD-1 McNally, Thomas O.
CA M. Rasno Russell, John A. IA Marion KCOOX-2 Breitwisch, Ron KCOOX NJ South WB2DRD-2 McNally, Thomas O.
CA Mt. Vaca VACA Busphrey, Dennis IA Stoux City WBOYOM-1 MBOYOM NJ South WB2DRD-3  SNJ3 McNally, Thomas O.
CA Mt. Vaca #VACA2 BHusphrey, Dennis IA Stora Lake MAQUSI-1 WAOUZT NJ South WB2DRD-4 McNally, Thomas O.
CA Mt. Wilson (L.A.) Russell, John A. 1D Boise w1sCc-0 BOL wisc NJ Warren KASQ-1 Xarn, Phillip R. Jr.
CA Pacifica SSF1 Wysling, Roy ID Bo wisc-1 wisc NJ Marren N4BY-1 Karn, Phillip R. Jr.
CA Palo Alto @PALO2 Buzzard, Robert J. ID Boise (SM Idaho) KK7A-1 BOISE XKIA NJ Wharton KB2M-1 Winard, Barold
CA Palo Alto PALO4 Bussard, Robert J. ID Coeur d’Alene KK1X-4 KKIX NM Albuquergue KCSDD-1 Falkowski, Edmond
CA Palo Alto Buzsard, Robert J. ID Coeur d’Alene XX7X-$ KKIX NM Albuquergue KD5TU-1 Rogers, Robert B.
CA Paso Robl PRB Campbell, Gregory D. ID Pocatello (ST ID) u7xs-1 P18 NIXS ¥4 Deming/Las Cruces WDSEZC-0 Taylor, Joann
CA Paso #PRB2 Campbell, Gregory D. 10 Rexburg xNe-1 REX X7ENE NM Nogal HBSNQC- 1
CA Red Bluff RBL Caspbell, Gregory D. ID Rupert WATUEW-1  BYI WATUBM NV Ely MBIWTS-1 ., Joseph R. B INTS
CA Red Bluff #RBL2  Caspbell, Gregory D. 1L Champaign-Urbana KASCAP-1  OMI KASCAP NV Ely WBIWNTS-2 n, Joseph R. WBINTS
CA Riverside (RACES) sBD Burton, Mike IL Chicago K9VXM-1 KIVIH NV Gardnerville MA6NGU-2 Stan A GNGU
CA Sacramento Crandall, Keith IL Chicago KIVXN-2 XVIM NV Gardnerville MA6NGU-3 Stan MAGNGU
CA Sacramento Crandall, Keith IL Mt. Prospect HGEH-1 NSGBB NV Gardnerville WAGNGU-4 Stan MAGNGU
CA Sacramento Crandall, Keith IL Mapierville NIATH-2 NOATH NV Las Vegas K7us-1 LAS KIus
CA San Diego Buaas, Robert A. IL Mapierville NIATH-3 NIAT™M NV Las Vegas KINS-11 Kus
CA 3an Diego SAN Pettus, Michael G. IN Flora KDMB-1 Cosand, James B. XD9NE NV Las Vegas X7uS-2 Klus
CA Cronk, Scott IN Fort Wayne X9LSB-1 FUA Forbing, Jack D. K9LSB NV Las Vegas K7us-3 K7us
CA Cronk, Scott 1IN Bebron NSCVV-1 Burton, Ken NCW NV Las Vegas KIns-4 Kus
cA sFo Campbell, Gregory D. IN Lafayette ¥BIQPG-1 Filmer, David L., Ph.D. WBIQPG NV Reno AK7B-14 RENO Ax78
A 0SFO2  Campbell, Gregory D. IN Martinsville WASUGO-1 Zarnshaw, John M. MASUGO WV Reno AKIB-4 AK1B
CA SNA Pettus, Michael G. IN Plymouth MASINM-1 PLY Sehner, Wayne MAIINM NV Silver City AK7B-11 AK7B
CA sox King, Thomas C. Jr. IN Terre Baute uUVL-0 Mabash Valley ARA WSUUU NY Bardonia K2SK-1 RKL Douglas, Robert N. K2sK
CA #SBA2  Bickerdike, Peter L. IN Valparaiso MASVIMN-1 Czaja, Rdward MASVMN NY Clove Mt., Unionvale WN2CJ-1 cv Dutchess Cty. Ofc of CD  N2CJ
CA SBA Bickerdike, Peter L. IN Mestfield MITRX-1 NA NA NY E. Long Island K2AAA-1 Merten, Donald J. S. K2AAA
CA Sulphur Mtn. Rptr. Asen. IN Mestfield HIZRX-2 NA NA NY Mt. Beacon NB2KMY-1  ENY B 204y
CA WNTURA Sulphur Mtn. Rptr. Asen. KY Ft. Mitchell KA4BCD-1 Uckotter, Tim KA4BCD NY Mt. Beacon MB2KMY-11 WB214Y
CA Ventura, South Mtn. Sulphur Mtn. Rptr. Assn. KY Independence K4CO-1 Gouge, Ralph K4co NY Mt. Beacon WB2KMY-12 WB2104Y
CO Boulder Spinells, Gene KY Independence KX4C0-6 Gouge, Ralph K4CO NY New York City wB2QBP-11 N2MB
CO Colorado Springs cos Benten, Malcolm E. XY Lexington WAAVE-1 Lex Shepherd, W. R. WAAVE NY Wew York City uB2QBP-12 wN2MB
€O Colorado Springs BAS Barrett, Charles F. KY lexington WAAVE-2 Shepherd, M. R. HAAVE NY Mew York City uB2QaP-2 N2mM8
€O Denver Sheffield, Bill KY Versailles MBOTPG-1  VER Mitchell, Gary A. MBITPG NY New York City wB2Q8P-3 w2ma
€O Duran; Orlosky, Kit LA Alexandris WBSASD-2 Palko, Thomas WBSASD NY New York City MB2QBP-6  NYCVAF n2HB
CO Ft. Collins/Loveland ML Selders, Samuel A. LA Baton Rouge XDSSL-1 McAnelly, Shelton KDSSL NY Northern long Island WN1DL-6 NLINY NIDL
€O Glenwood Springs Gus Carter, Stephen L. LA Monros AZSV-2 Scott, Benson AESV NY Queens (NYC) wB2Q8P-7 nama
CO Grand Junct ion GJT LeBaron, William J. LA New Orleans aBSBIE-0 Rees, J. B. MBSBIE NY Schenectady K2AE-0 Schenectady ARA X2AL
CO Rremmling e Sheffield, Bill LA Pineville WSHOF-2 Hayes, William I. NSBOF NY Schenectady K2AL-2 Schenectady ARA K2AZ
CO Manassa Sigmon, Marcus LA Sulphur MASVDM-15 Nelson, Sam MASVDM NY White Plains wB2311-9 Vydaneny, Paul S. WB2VUR
CO Pikes Peak Pikes Peak M Assoc. MA © uBipMT-1 Foxboro Co. ARC wB1EIMT 08 Athens WDSOXK-1  ATH Mhite, Jeffrey K. MDOOXK
CO Rifle Carter, Stephen L. MA M. Tom, Holyoke K13J8-1 [ 7Y Nzorek, Jim KIMEA 0f Cambridge KOAL-1 Day, Alan KOAL
CT Collinsville Faucher, Dave MD Baltimore M3INI-10 #BWI2 Clark, Thomas A. w3l Od Cleveland ¥BSCQR-0 Lake Erie ARA MOSKi3
CT Collinsville Faucher, Dave MD Baltimore wINI-S BMI Clark, Thomas A. wIIu 08 Dayton NoNN-1 Albert B Lokl
CT Mewington CENCT Ma. Radio Relay league MD College Park |mirma-1 U Mamakos, Louis A. WAIYME 08 Dayton NENN-0 Albert B NOWN
CT Wewington Ma. Radio Relay League MD Elk Meck MIINI-11  PELK2 o8 Elida KB6ILT-1  puUT Thomas KB6ILT
CT North Central L M. dadio Relay League KD Elk Meck MBAAPR-6  ELX oa Elida KB61LT- Thomas K86ILT
cT Lastern Conn. ARA MD Reisterstown M3GXT-10 08 Findlay WSFT-10 Frederick L AXOX
cr Lastern Conn. ARA MD Bejsterstown M3IGXT-S 08 Findlay M8FT-8 Frederick L AxSX
CT South Central sccr Ssctech, Joseph Jr. M1 Brighton MAILRL-3 Q8 Findlay MBFT-9 Laube, Frederick L AXSX
CT 3outh Last secy Con., Boward R. MI Grand Rapids KBEFK-1 0f Middletown (SW O8) WeBLV-2 1402 Dial Radio Club weBLY
TL Apopha ®illismeon. Gordon MI Grand Rapids KSEFK-2 08 Middletown (SW 08) WOBLV-]  mead Dial Radio Club wepLV
TL Apopka ®illlamson Gordon M Ldina MAGNLP-1  FBL 08 Middletown (SW 08) weBLV-4 L] Dial Radio Club wesLv
L Boca maton 189 ARC of Boce Matun M¥ Minneapolie wOTH-1 nsp Whiting, Rick woTN OR Munroe Falls wBECXO- | Young, Michael E. W X
FL Boca Raton 109 A of Buce Ratun MM Minnetonka wOTH-2 L ®hiting, Rick MOTN OR Klamath Falls N6AFT-2 KLMTE  Reinke, Vernon L. NoA T
FL Soca Raton 18R ABC ol Buca Baton MM Bochester WOMXN- | RST Dubke, Robert E. KOS IR OR Newport NIVTH-) NPT wilson, Daron NIuuR
L Casselberry . X MO Diason WORQL-1  RmQL Bamilton, Jimnle J. WORQL OR Newport wIVTM-11 wilson. Daron s
FL Casselberry . "O Springfield nEOB | Christiano, David J. WEOB OR Portland wIXI-1 McMurdo, Dougias S [y wixl
ae 00t M3 Clinton WD4DLOA S5 Jackson ARC Inc. MD4DDA OR Portland MIX1 1) McMuido, Dovgias s “in
A-ai00 @ M3 Guifport WASDVV 2 Fagan, Patrich J. WASDVV OR Portland MA2TMP- 7 (1213 Rovner. Aten N
M M3 Culfpurt HMASOVV 3 Yagan, Patrick J. WASOVV OR Portland MAZTMP- 8 roX Rovner. Alan N
A M3 Mendenhall KSHYE- ) MOL Statham, Jouhn C KSHYE




PA East

PA Last Bangor
PA Glenside
PA Glenside
PA Barrisburg
PA Bumselstown

PA Mt.

Bolly Springs

PA Philadelphia

PA Philadelphia

PA Phoenixville

Rl Cumberland

Rl Providence

SC Anderson/Greenv’lle
SC Anderson/Greenv’lle
SC Anderson/Greenv’lle

SC Charleston

SC Florence (East 5C)
SC Florence (Last 3C)
SC Goose Creek

SC Reath Springs

SC Heath Springs

SC #eath Springs

SO Rapid City
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Rapid City
Rapid City
Johnson City
Kingsport
Knoxville
Knoaville
Oliver 3Springs
Abilene/Midland
Datsetta

£l Paso
Bouston
Lubbock
Lubbock

Lubbock
Midland/Odessa
San Angelo

West Bouston

Blue Mt. (Rastern)
Castle Dale
Castle Dale

Cedar City

Logan

Price

Salt Lake City
Salt Lake City
Snowbird/sLC
West Central
Alezandris
Alexandria
Alexandria
Alexandria
Arlington
Arlington
Chantilly
Chantilly
Chantilly
Chant 111y
Chantilly
Chant1lly
Fancy Gap (3W)
front Royal
Front Royal
Max Meadows
Onancock
Onancock
Onancock
Richmond
Roanoke
virginia Beach
virginia Beach
West Central
williamsburg
Deer Park
Deer Park
Zverett
Zverett
Lverett
Zverett

Lynnwood (demo)
Richland
Richland
Seattle

Seattle

Seattle

Seattle

Seattle (West)
Seattle (West)
Yakisa

1 Cedarbusrg

KB3UD-1
KB3UD-8
WA3DSP-5
WA3DSP-6
MAIKXG-S
AK3P-5
WAIKXG- 6
WB2MNF-2
WB2MNF-3

EPA Teel, Thomas C.
Teel, Thamas C.
Croapton, Doug
Crompton, Doug

BBG Central Pa. Rptr. Assn.

Boffmann, Gary
MBS Central Pa. Rptr.

Nelson, W. A., Jr.
Kronick, Richard A.
Kronick, Richard A.
O’Meil, Donald W.
O’MNeil, Donald W.
oet, Vinocs
Marshall, Delrey M.
Marshall, Delrey M.
Marshall, Delrey M.
Schwemle, Donald
Schwemle, Donald
Schwemle, Donald
Ingraham, Edward R.
Saith, Gary E.
Spille, Richard F.
Thompson, David 8.
Argo, Bobby E.

IAR Boustcn Area PRS
8B Buckabay, Rod
Reid, Cranston
Reid, Cransten
MAP McDaniel, B. John
SAG elliott, Donald R.
BOU Dillard, Johhny K.
BLU Anderson, Kelly B.
Mills, Richard Bret
Mills, Richard Bret

8. A.
Richard Bret
s, Richard Bret
sLC Bradford, Williaa
Bradford, Willias

SNOM Buish, B. A.

FRISCO Blanchard, Don
Phillips, Charles O.
Phillips, Char
Phillips, Charles O
Phillips, Charles O.
AFCC \ Arnold, B. H.
AFCC § Arnold, B. B.

IAD Badron, 1lnc.

Badron, 1Inc.
Badron, Inc.
Badron, Inc.
Badron, Inc.
Badron, Inc.

FGAP Thomas, Walter B., Jr.
Malta, V. Michasl

Malta, V. Michasl

l’lrtl » Mike

Austin C.

Austin C.

Austin C.

RIC Cogle, Arthur Carter
Burch, Ben A., III

VAB Burkett, Wallace E.

BRDN

Burkett, Wallace E.

Rerby, Robert B.

McNutt, George R.

Baselett, Steve

Bazelett, 3teve

Lucier, Illph Jr.
anvr Lucier, Ralph Jr.
VT Lucier, Ralph Jr.

Lucier, Ralph Jr.
nso Bart, Michasl D.
130 Bart, Michael D.

AZA, Inc.

AZA, Inc.

ARZA, Inc.

ALA, Inc.

AZA, Inc.

ABA, Inc.

Mright, Robert. R.

wright, Robert. R.
SEATAC Cronk, Scott
SEA220 Cronk, Socott
OSEA ¥W Amateur PR Assn.

SEA ¥¥ Amsteur PR Assn.
ISLAN M Amateur PR Asen.
SLAN »¥ Amateus PR Asan

@ 14mer. (Naries ®
®. ieman (haile

Smseiger Biinard w
meeiger -
P )

Assn.

¥l Madison

¥l Middleton
NI Milwaukee

Wl Milwaukee
¥l Milwaukes

Wl Milwaukee

¥l Tomahawk

WV Rast Central
WV Moundsville
WV Morth Central
WV Ravenswood
W Ravenswood
WY Casper

WY Rawlins

WY Riverton
~AUSTRALIA
~AUSTRALIA

-AUSTRIA Bregens

Manitcba
~CANADA Mova Scotia
~CAMADA Nova Scotia
~CAMADA Ontario
~CANADA Ontario

-JAPAN Tokyo
-JAPAN ‘l‘olya
-JAPAN Tokyo
-NETHEALANOS Breda
-NORMAY

-NORMAY

MNORMAY

MOAMAY Duken

MAJKEC-2
MAKEC-3
WASKEC-4
MA9KEC-S
NFIR-1
NFIR-2
NF9R-3
WASF10-1
KXDSUU-9

JELYSN-11
JE1YEN-12
JE1YSH-9

JIIYIK-2
JBASRV-1

PAOBWB-1
LASQR-0
LASXR-0
LAGDR-0
LA4YS -5

SLG
ECWV
NCWwV

HBE1
BBE2

Davis, Patrick G.
Corstvet, A. J.
Knaus, David
Bolander, Daniel R.
Bolander, Daniel R.
Bolander, Daniel R.
Dieter, Walter T.
Raseszan, G. Dave
Knollinger, Donald E.
Ramesan, G. Dave
Larley, Immett J., Jr.
Earley, Emmett J., Jr.
Casper ARC
Kangas, William M.

mutr.ul.n Amat. PRA
Australian Amat. PRA
Australian Amat. PRA
Australian Amat. PRA
longhi, Barald

longht, Barald

IPA § Bertoldi Herbert
IPA § Bertoldi Berbert

Brasington, Keith
Meiring, Peter de Vos
Oakley, J. M.

Bewitt, Rod
Djahari, M. A.
Sagni, to E.

Kudo, Bideo
Ikutoku Technical Oniv.
Ikutoku Technical Univ.
Tkutoku Technical Univ.
Nakane, Suaio

Nakane, Suaio

Makane, Sumio

Nakane, Susio

Nakane, Suaio

Fukase, Shinichi
Kondo, Birofumi

Kondo, Hirofumi

Kondo, Birofumi

Kondo, Hirofumi

Kondo, Birofumi
Murakami, Shinobu
Murakaai, Shinobu
WARD, Inc.

MARD, Inc.

Itoh, Mitsuru

Itoh, Mitsuru

Ochiai, Bitoshi
Ochiai, Aitoshi
Katacka, Bajime

Ibuta, Kazumasu

Ibuta, Kazumasu
Yonezawa, Masaaki
Yonesawa, Masaaki
Kambayashi, Joly Hideo
Kambayashi, Joly 8ideo
Yamasaki, Takesi

Kazuyuki
Weijers, Bans T.S.M.
Boland, Torfinn

Norsk Radio Relae Liga
Boland, Torfinn
Oedegaard, Knut 8.

-NURNAY Harstad
-NORWAY Oslo
~NORWAY Oslo
-NORWAY Oslo
-NORMAY Sandnes
~NORWAY Sandnes
-NORWAY Skien
-NORWAY Skien
-NORMAY Skien

-M. GERMANY

-W. GERMANY (NE)

~W. GERMANY (NE)

—-W. GERMANY (NE)

-M. GERMANY (NE)

-W. GERMANY (NE)

-M. GERMANY (NE)

-W. GERMANY (NE)

-M. GERMANY Averbach
~-M. GERMANMY Auerbach
~M. GERMANY Hamburg
-M. GERMANY Kiel

-M. GERMANY Kiel

~N. GERMANY Kleve
-, GERMANY Krefeld
~M. GERMANY Lichenau
-M. GERMANY Cberhaus.
-M. GERMANY Gberhaus.
~YUGOSLAVIA
~YUGOSLAVIA
—YUGOSLAVIA

End of NETROM.LST

Hazstaatyruppen NRAL
Segalstad, Toa v
Segalst Tom V.
Segalstad, Toa V.
stokkeland, Oystein
Stokkeland, Oystein
Kar lberg, Kjell
Karlberg, Kjell
Kar lberg, Kjell
Karlberg, Kjell
Kjell

Rarl
Doering
Doering
Doering
Doering
Doering
Doering
Doering

Bouser, Kenneth D.

Bouser, Kenneth D.

Semmelhack, Marita

Schnoor, Hans-Bermann

Schnoor, Hans-Hermann

Kopp, Georg

Furch, Bernd

. Betinz-J.

nik, Hans G.

Kostelnik, Hans G.

Radio Club Triglav

Radio Club Triglav

Radio Club Triglav

L Y X

Please send corrections to Mike Busch, W6IXU

(CompuServe 76337,727). We particularly need more
accurate information on node locations and mnemonic

identifiers.

9/1/87



USR-PBBS.09A
Revised | Septeaber 1987
By K4NGC

The follosing is o list of Packet Digipeaters
and Pocket Bulletins Boards reported to be on
Packet Radio in the United States. Only those
Digipeaters shich are operational 24-hours a day,
or those sho are known to have purchased a copy of
NETRON, and those PBBS’s  which use
WORLI/UATNBL/UB4APR  Nail Forwarding protocel are
listed below. A digipeater may be a personnel
stotion or a dedicated THC that ?s operational 24-
hours o day, 365 days a year.

Call Sign City Sta Frequency Updated
KL?7GNG FAIRBANKS AK 14.1070 870605
KL?7GNG FAIRBANKS AK 145.0100 870605
KL ?GNG FAIRBANKS AK  145.0900 870605
KL7HF | JUNEAU AKX 14.1090 870707
KL7HF I JUNERU AK  145.0500 870707
KL?JFU UASILLA AK  145.0100 870605
NYEXO ANNISTON AL 145.0500 870811
HaKY RUBURN AL 145.0100 861101
WASARX BESSENER AL 145.0100 870605
WASARX BESSENER AL 145.6700 870605
K4BF T NADISON AL 145.0100 870724
WB42KX-1 MADISON AL 145.0100 861101
WeAP NONTGONERY AL 145.0100 870605
up402H NONTGONERY AL 145.0100 861101
KB4FSK-2 OPP AL 145.0100 870605
NISC BATESVILLE AR 145.0100 87070!
KFSTL EVENING SHADE AR 145.0100 870701
KSUR FORT SMITH AR 145.0100 870716
Hose LITTLE ROCK AR 7.0930 870701
upss LITILE ROCK AR 14.1090 870701
uDs8 LITILE ROCK AR 145.0100 870701
upse LITTLE ROCK AR 145.0900 870301
KCSJH LITILE ROCK AR 145.0100 870814
NSEDH CANP UERDE A2 7.0930 870605
NSEDH CANP UERDE A2 14.1070 870605
NSEDH CANP UERDE AZ  145.0100 870605
KE7C2 DEMEY A2 7.0930 87070}
KE7C2 DEUEY A2 14.1070 870701
KE?C2 DEUEY AZ  145.0100 870701
ua?eNI PHEGNIX A2 144.5500 870701
uB?BNI PHEGN IX A2 145.0100 870701
N?6LL PHEON 1X AZ  145.0100 870701
uB?BNI PHOEN IX A2 144.5100 670701
K?8UC PHOEN IX A2 7.0940 870701
K7BUC PHOEN IX A2 14.1030 670701
K?BUC PHOEN I X A2 145.0100 670701
K00712 SCOTTSOALE A2 7.0930 870701
K00T2 SCOTTSODALE A2 144.1100 670701
K0012 SCOTTSOALE A2  145.0100 870701
WIFJI SCOTTSOALE R2  145.0100 870701
WIFJI SCOTTSOALE A2 145.5100 870701
K?PYK SCOTTSDALE A2 7.0930 870701
K7PYK SCOTTSDALE A2 10.1490 870701
K7PYK SCOTTSDALE A2 14.1090 870701
K7PYK SCOTTSDALE A2  145.0100 870605
KRSS SEDONA A2 7.0930 870701
KRSS SEDONA A2 14.1090 870701
KRSS SEDONA A2  145.0100 870701
KC7C6 TUCSON A2 7.0930 870605
KC?C6 TUCSON A2 14.1070 870605
KC?C6 TUCSON A2  145.0100 870605
N?0NE-1  TUCSON A2 145.0100 860101
WB?TLS TUCSON A2 145.0100 870701
UATHRA YUna A2 145.0500 870701
WATHRA YUnR A2  145.0900 870701
KD6SQ ALTA LONA CA 14.1110 670701
K06SQ RLTA LONA CA  145.3600 870701
W6 I1XU ARROYO GRANDE CA 145.0100 870701
U6 I1XU ARROYO GRANDE CA 145.0500 861201
UB6KAJ BRER CR 14.1090 670605
UB6KAY BRER CR 145.0100 861130
UB6KAJ-1  BREA CA 145.3600 870605
HUD6BF N BURBRANK CA 145.0100 861201
H6LUC-1  CANARILLO CA 145.0300 870701
N6LUC-1 CANARILLO CA 145.3600 870701
H6BGU CARSON CA  145.0100 870701
H6BGU-9  CARSON CA 145.0500 861201
n6BGU-9 CARSON CA 145.0900 861201
N6BGU-9 CARSON CR 146.7450 861201
K6 1VK CHATSUORTH CA  223.5800 87070]

WR6RDH
HR6RDH
H6IYVA
N6 IYR
WB6AIE
WB6AIE
N6HAY
NE6HRY

Hp6CHU-1

KD0oo1
KROUC2-1
UAGERB

DI XOH

DIXON
FELTON
FELTON
FRESHO
FRESHO
FRESHO
FRESHO
FRESHO
GILROY
GILROY
HACIENDA HEIGHTS
HOLLISTER
LAKES IDE

L 1 UERNORE

L | UERMORE
LOS ANGELES
NAPR

NORTH HIGHLANDS
NORTH HIGHLANDS
NUEUD

NUEUO

PAL ALTO

PALO ALTO
PALOS VERDES
PALOS VERDES
PALOS VERDES
PALOS UERDES
PALOS VERDES
PALOS VERDES
PONONA
REDDING
REDDIHG
REDONDO BEACH
REDONDO BERCH
REDWOGD CITY
REDWOCD CITY
RICHNOND
RICHNOND
AICHNOND
RICHNOKD
RICHNOND
RIVERS|DE
SACRANENTO
SACRANENTO
SAN BERNARDINO
SAN DIEGO

SAN FRANCISCO
SAN FRANCISCO
SAN JOSE

SAN JOSE

SAN JOSE

SAN JOSE
SANTA CRUZ
SANTA CRU2
SANTA CRU2
SANTA CRUZ
SANTEE
SCOTTSDALE
SOQUEL

SOQUEL

SUNNYUALE
SUNNYUALE
SUNNYUALE
SUNNYURLE
TORRANCE
TORRANCE

TORREY PINES
TORREY PINES
BOULDER

BOULDER

BOULDER

BOULDER

BOULDER

BOULDER

BOULDER

BOULDER
CARBONDALE
COLCORADO SPRINGS
COLORADD SPRINGS
COLORADO SPRINGS
COLORADO SPRINGS
DURANGO

GRAND JUNCT 0N
LAKEUO0OD

145.0100
223.5800
145.0900
441.5000
145.0300
145.0500
144.9900
145.0100
223.5800
144.9900
223.5600
145.0300
144.9900
145.0500
145.0700
145.0700
145.0300
145.0900
145.0900
223.5600
145.0500
145.3600
145.0100
223.5600
145.0100
145.0300
145.0500
145.0900
145.3600
220.9500
145.3600
145.0100
223.5600
145.0100
145.3600
144.9700
223.5600
145.0900
223.5800
1.9

870701
870701
870701
870701
661201
870111
870701
861201
870701
870807
870807
870701
670607
870701
861201
870701
861201
861201
870701
670701
870722
870701
870807
870807
861201
861201
861201
861201
870701
870701
870701
870701
870701
870701
870701
870701
870701
870701
870701

300 8700807

145.9700
223.5600
145.0500
145.0700
223.5800
145.0500
144.7600
144.9900
223.5600

14.1070
223.5600
145.0700
223.5800

14.1090
144.9100
145.0900
223.5800

- -
bbb b= dd
ANNNNNSOL—N
—-OOWOOO—==—=NO
ON=ONOND =D
VOO0V —00
ocoo0coO0000000

- o = - -
AL LLLLDLD
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oco0o00000

870807
870807
870701
870701
870701
870701
870111
870701
870701
870701
870701
870807
670807
870701
870701
870701
870701
870605
870701
870807
670807
870807
870807
870807

870807

870807
870807
870701
870701
870120
861201
870701
870701
8r0701
870701
870701
870701
870701
870120
870701
870701
670701
870701
870701
870701
870120
660204

WUAGERB
WAGERB
KOULD
KOULD
KOGUZ2
WDOESY
NOBRZ-1
NOBRZ-1
KCcogJy

K402S
uB4BnC
uB4BNC

K4AHO

K4RHO
WB4HYP
WB4HYP

K402n
KD4EQ-)
KD4EQ-1
KB4CIR
KB4CIA
KB4CIA
UD4KAY
UD4KRY

H4HAP

N4HAP

uenup

H4anup

u4nup

H4HND
UD4BRF

K4NTA

K4NTR

K4HTA

UIBEL
11098K 2
UDALHF
KA4NOF -1

LAKEWOOD
LAKEHO00D
LOVELAND
LOVELAND
RIFLE

STERL ING
THORNTON
THORNTON
WUALSENBURG
WAL SENBURG
NERIDEN
NERIDEN
NIDDLETOUN
NEHUINGTON
NEUINGTON
NEUINGTON
NEUINGTON
RIDGEF IELD
WUEATOGUE
HEATOGUE

WEST HARTFORD
BIG PINE KEY
B1G PINE KEY
BOCA RATON
BOCA RATON
BOCA RATON
CEDRR COUE
CEDRR COUE
CLERRUATER
CLERRUATER
CLEARMATER
CLERRHRTER
CLERRURTER
FLORAL CITY
FORT LAUDERDALE
FORT LAUDERDALE
FT PIERCE

FT PIERCE

FT PIERCE
GAINESVILLE
GRINESVILLE
HONESTERD
HORESTERD
JACKSONVILLE
NARGATE
HELBOURNE
niAni

niani

niani

niam

niAnl

niAni

niani

niAm

niani

HAPLES

OCALA

OCALA

OCALA

ORANGE PARK
ORANGE PRRK
ORLANDO
ORLANKDO
ORLANDO
ORLANDO
ORLANDO
PANANA CITY
PANANA CITY
PORT CHRALOTTE
PORT CHRARLOTTE
PORT CHRALOTTE
PORT ST. LUCIE
PORT ST. LUCIE
SARASOTA
SARASOTA
SARASOTA
SARRSOTA
SARASOTA
SHAL | NAR
STURRT

STURRT

STUART

STURART

TANPA

VENICE

WEST PALN BEACH
WEST PALN BLACH

S700
0100
0100
0100
0100

870701

870701

870605
870120
870605
0870625
861018
861018
870701

870701

810701

870701

870701

870701

870701

870103
860204
870701

860803
860803
870701

810815
870815
870815
870815
870815
870815
870815
870815
870815
870815
870701

870701

870815
870815
870815
870815
870815
870815
870815
870815
870815
870815
870815
860204
870815
870815
870815
860413
870815
80815
870815
870815
870815
870815
870815
810815
870815
870815
870815
870815
870815
870815
870815
0870815
860204
870815
870815
870815
870815
870815
870815
870815
8170815
870815
870815
870815
870815
870815
870815
870815
870815
870815
870815
870815
Beoe1)
Beulue



HeX|
KAGLON
KAILON
KBBHH

N9BAC

N9BAC
ua?QuG
us7QuUG
UB9ICHE
UB9CHE

X9JRI
KO9HT

ATLANTA
ATLANTA
ATLANTA
ATLANTA
ATLANTA
CARTERSVILLE
CHICKANUGA
CHICKANUGA
COHUTTA
COHUTTA
CONYERS
CONYERS
CONYERS
HAHIAR
HAHIRA
HAHIRA
nACoM
NARIETTA
MARIETTA
NARIETTA
NARIETTA
NARIETTA
NOULTRIE
ROSUELL
TIFTOH
KAUPO, MAUI

NILILANE, OAHU
NiLILAND, ORHU
NILILANI, OAKHU
nILILANE, ORHU
ANES
ANES
ANES
ANES
CEDAR FALLS
CEDRR RAP1DS
CEDAR AAP IDS
DES MOINES
DES NOINES
FORT MADISON
INDEPENDENCE
NCCALLSBURG
NCCALLSBURG
ROLAND
BOISE
HAYDEN LAKE
GOOOF IELD
GOODF IELD
HILLSBORO
HILLSBORO
LAKE FOREST
NENDOTA
NAPERVILLE
NAPERUVILLE
NORTHLAKE
SCHAUNBURG
SKOKIE
SKOKIE
TRENTON
URBANA
URBANA
URBRNA
URBANRA
URBANA
URBANR
UERHON HILLS
ANDERSON
ANDERSON
BLOONINGTON
BLOON INGTON
DELPHI
DELPHI
EUANSUILLE
EVANSUILLE
EUANSUILLE
EUANSUILLE
FORT WAYHE
FORT UAYNE
FORT UAYNE
IND IANAPOL IS
IHD IANAPOL 1S
IND1ANAPOL IS
IND1ANAPOL 1S
IND IANAPOL 1S
INDIANOPL IS

145.0300

5.0100
5 .0500
0.1490
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wn
o
wn
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FYT T T 31
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145.0100
145.0500

14.1110
145.0100
145.0100
145.0500
145.0100
145.0100
145.0500

14.1070
145.0100

- 145.0100

145.0300
145.0100
145.0100

870701

870701

870701

870701

870701

870701

870701

870701

870605
870701

860413
860413
861101

870419
870103
870103
870605
861101
870605
870605
870605
870605
860206
861101
860413
870701
870701

870701

870701
870701

870605
870701
860204
870701

860815
08606815
870701

870701

870701
870701

860815
870701
870701
870701

870701
870701
6870605
670701
870605
870324
670701
870605
870806
870701
870605
870605
870605
870806
870806
870806
870701
870701
870701
870701
870701

870701

870701
670605
870701
870701
870605
870701
870701
870605
6870701
870701
870701
870701
870701
870701
870701
870605
870605
870701
870701
860204
870701

KA3DBK

INDIANOPL IS
NOBLESUILLE
HOBLESUILLE
PERU

PERU

TERRE HAUTE
URLPARAISO
UALPARA1SO
UESTF IELD
UESTFIELD
WESTFIELD
CLAY CENTER
DOUNS

HAYS
JUHCTION CITY
OLATHE
WICHITA
ELSHERE
ELSNERE
FLORENCE
FLORENCE
LEXINGTON
LEXINGTON
LOUISVILLE
PARK HILLS
PARK HILLS
UERSAILLES
UERSRILLES
BATON ROUGE
BATON ROUGE
BRATON ROUGE
BRERUX R1DGE
LAKE CHARLES
LAYFAYETTE
LAYFAYVETTE
NONROE

HEW ORLEANS
HEW ORLEANS
SHREVEPORT
ACTOH

ACTON

AGAKAN
ATTLEBORO
ATTLEBORO
BEDFORD
BILLERICA
BOSTON
BOSTON
BOSTON
BROOKL INE
DUDLEY
OUDLEY

EAST HANPTON
LAURENCE
LAURENCE
LEXINGTON
LEXINGTON
NANONET
NARSHF LELD
NATTAPOISETT
NATTAPOISETT
NATTAPOISETT
RETHUEN
NETHUEN
NETHUEN
METHUEN
HORFOLK
WAKEF IELD
ACCOKEEK
ANNAPOL IS
ANNARPOL IS
ANNAPOL IS
ANNAPOL IS
ANNARPOL IS
BALTINORE
BALTINORE
BALTINORE
BALTINORE
CLARKSUILLE
CLARKSVILLE
CLARKSVILLE
CLARKSUILLE
CL INTON
COLUNBIA
ELLICOTT CiTY
FORT WASHINGTON
FORT WASHINGTON

145.0300
145.0100
145.0300
145.0100
145.0900
145.0100
145.0100

145.0100
145.0100

145.0900
221.0100
145.0500

10.1490
145.0500
145.6600
145.5500
145.0500

14.1030

14.1110
145.0100
145.0500
221.0100
145.0300
145.0500
145.0700
145.0300
145.0500

870701
870605
870605
870701
870701
870605
670605
870605
870701
870701
870701
870701
870701
870701
870605
870701
870701
870605
870605
870703
80701
870707
870707
870701
870803
870803
870707
870707
870701
870701
861130
870605
870605
870701
870701
870701
870701
870701
870724
870701
870701
670701
870701
870701
861130
860102
870605
870605
870329
870701
870605
870605
870701
870605
870605
870605
870605
870701
870701
861130
870605
870605
870701
870701
870701
870701
870701
870701
6870810
870420
870420
870810
870420
870420
870701
870810
870701
861021
870701
870810
870810
870810
861021
870810
870701
860925
860925

KA3KIW

FORT UASHINGTON
GLEN BURNIE
GLEN BURHIE
GLENUOOD
nIDOLE RIVER
NIDDLE RIVER
NOUNT AIRY
NOUNT RIRY
NOUNT AIRY
ni. AIRY

nT. AIRY
PIKESVILLE
SILUER SPRING
SILUER SPRING
SILUER SPRING
SILUER SPRING
UESTRINSTER
WUHEATON
BANGOR
BANGOR
BOWDO IN
BOWDOIN
BOWDOIN
BOWDOIN

CUNBERLAND CENTER
CUNBERLAND CENTER

SCARBOROUGH
SOUTH FREEPORT
SOUTH FREEPORT
ANN ARBOR
BRIGHTON
BRIGHTON
DETROIT
DETROIT
DETROIT
FRASER
GRAND RAP1DS
GRAND RAPIDS
GRAND RAPIDS
HOLLAND
HOLLAKD
NARQUETTE
NASON
PIHCONN ING
SOUTHF IELD
TRENTON
WALLED LAKE
UALLED LAKE
WHITE PIGECON
UHITE PIGECH
APPLE VALLEY
APPLE URLLEY
RPPLE URLLEY
LITTLE FALLS
LITILE FALLS
RAOCHESTER
ROCHESTER
HASECA
WOODBURY
WOODBURY
BRIDGETON
GAAHAN
IHDEPENDENCE
JOPLIN
KANSAS CITY
KANSAS CITY
NEUBERG
PLEASANT HOPE
SPRINGF IELD
SPRINGF IELD
ST. Louis
BASTROP

ELL ISUILLE
GAUTIER
GULFPORT
GULFPORT
GULFPORT
GULFPORT
JACKSON

U1 CKSBURG
HESSON

UEST POINT
BILLINGS
CARY
CHARLOTTE
CHARLOTTE
CHARLOTTE

.0300

860925
860925
860201

870810
870810
870716
861021

860204
870701

870810
870701

870810
861121

861021

870810
870701

870810
870810
870701
870701

870701
870701
870701
870701
870701
870701
870701
870701
870701
860204
870701
870701
870701
870605

870701

870605
870605
870701
870701
870701
870701
870701
870701
870701
860204
870701
870701
870701
870701
870701
870701
80701
870701
870701
870701
870605
870605
870810
870605
870605
870722
870722
870722
870722
870722
870722
870722
870701
870701
870722
870722
870701
870605
861130
870301
870701
870701
820701
870605
870701
870822
870701
870701
8170530
870701
870701
870701



URBHGL

FAYETTEVILLE
GREENSBORO
GREENVILLE
LUNBERTON
LUNBERTON
NONROE
NONROE
RALE IGH
RALEIGH
RALEIGH
RALEIGH
DEVILS LAKE
DEVILS LAKE
FTON

GRAFTON
WEST FARGO
WEST FARGO
BAYARD

BAYARD
HASTINGS

A
BARGAINTOUN
BERGENF IELD
BERGENF IELD
CARLSTADT
CROFUT
CROFUT

EAST BRUNSWICK
ERST UINDSOR
EAST UINDSOR
EDGEUATER
EGG HRARBOA
ENERSON
HAUTHORNE
HAUTHORHE
INDIAN RILLS
INDIRN NILLS
KINNELON
LITTLE SILVER
NEDFORD
NEOFORD
NEDFORD
NEPTUNE
NEPTUNE
PLAINSBORO
PLAINSBORO
READIKGTON
RERDINGTON
RED BANK
RED BANK
TRENTON
TRENTON
TRENTON
UNION

UN 10N
VINELAND
UINELRKD
UINELAND
UOORHEES
UOORHEES
UARREN
UATERFORD niLLS
WATERFORD NILLS
WYCKOFF
WUYCKOFF
ALBUQUERQUE
ALBUQUE RQUE
CORKALES
CORRALES

145.0100 870701
145.0100 870701
145.0100 870701
145.0100 870701
14.1070 670701
10.1490 870701
145.0100 870701
145.0100 870120
145.0100 870701
147.5400 670701
145.0100 861101
14.1070 870701
145.0100 870701
145.0100 870701
146.7000 870701
14.1070 670701
146.7000 870701
145.0100 870825
14.1070 870825
145.0100 870803
145.0100 870803

145.0500 670605
221.1100 870605
145.0100 860102
145.0100 870701
145.0100 870605
145.0700 870605
221.1100 870701
14.1090 870701
145.0100 860204
145.0300 870701
145.0900 870701
145.0700 67070t
441.0000 6870701
145.0100 860204
145.0100 670701
220.0100 870701
145.0100 870701
145.0100 870701
223.4000 870701
145.0100 870701
145.0900 670701
145.0100 870701
145.0100 870701
221.0100 870701
145.0700 670701
221.0100 6870701
145.0500 870605
145.0100 870701
145.0100 87030!
145.0300 687070t
221.0100 670701
145.0500 870605
221.0100 670605
145.0700 870701
221.0100 870701
145.0100 870701
221.0100 870701
145.0300 870701
221.0100 870701
145.0700 670701
145.5700 670701
145.0100 670605
145.0100 870605
145.0500 670605
10.1490 670701
144.9700 670701
145.0900 870701
145.0100 870605
220.0100 670605
145.0100 670701
145.0700 870701
221.0100 870701
221.0100 870424
145.0700 860803
145.0500 870701
145.0100 870701
7.0930 870716
14.1090 870716

CORRALES
LAS CRUCES
LAS CRUCES
LOS ALANOS
ROSUELL
SANTA FE
SANTE FE
SANTE FE
LAS VEGRS
ALPINE

ALPINE
BALOMINSUILLE
BALDUINSUILLE
BRI ARHOCD
BR1ARLOCD
BROCKPORT
CHURCHVILLE
ELNIRA

ELNIRA

ELNIRA

ELNIRA
FAIRPORT
FARMINGUILLE
FRANINGUILLE
FRARNINGUILLE
FARNINGUILLE
FARNINGUILLE
FARNINGUILLE
FARNINGUILLE
FARNINGUILLE
FARMINGUILLE
FARNINGUILLE
FARNINGUILLE
FARNINGUILLE
FREEPORT
FREEPORT
HERK | NER
HOURRD BEACH
HUNTINGTON
HUNT IKGTON
HUNTINGTON
HYDE PARK
HYDE PARK
HYDE PARK
HYDE PRRAK
JOHNSON CITY
NASSENA
NASSENR
NONTAUK
MONTAUK
HONTAUK
NONTAUK

NEN BERL IN
NEW YORK CITY
NEU YORK CITY
NIAGARA FALLS
HIRGARA FALLS
ROCHESTER
ROCHESTER
SARATOGA SPRINGS
SARATOGA SPRINGS
SKANEATELES
SKANEATELES

SOUTH GLENS FALLS
SOUTH GLENS FALLS

uTICA
UALATIE
UALATIE
UALATIE
WHITE PLRINS
WHITE PLAINS
WOO0DS IDE
H00DS IDE
BLAHCHESTER
CINCINNATI
CINCINNATI
CIRCLEVILLE
CIRCLEVILLE
CIRCLEVILLE
CIRCLEVILLE
CLEUVELAND
CLEVELAND
CLEVELAND
coLunsus
DAYTON

DAY TON
DAYTON

870605
870605
870120
861130
870701
861130
870605
870605
870605
870805
870805
870605
870605
870701
870701
870805
870805
8706805
870805
870605
870701
860102
870701
870701
670701
870701
670603
870701
870603
870701
860603
870701
870701
870603
870701
870701
870805
870701
870701
870701
870701
870701
870701
870701
870701
870805
870805
670805
870103
870701
860803
870701
870805
870605
670701
870701
870605
870414
870701
870324
870322
870805
870701
870605
870605
870805
870814
870814
870814
870605
870605
670701
870701
870701
870605
870605
870701
870701
870701
870701
860204
870701
870701
870605
80701
8romm
sr0u1

DEL AUARE
EHON

FINDLAY
FOREST PARK
FOREST PARK
FOREST PARK
FRENONT
LOVELAND
LOVELRND
NANSF IELD
NARTIN'S FERRY
POLRND
POLRKD
SHAKER HTS.
UINTERSUILLE
FORT GIBSON
FORT GIBSON
NHORNAN

ROFF

TULSA

TULSA
PORTLRND
PORTLAKD
PORTLAND
PORTLAND
PRAIRIE PEAK
ALLENTOMN
ALLENTONN
BERVER FALLS
BERUICK
BLOONSBURG
EAST BANGOR
EAST BANGOR
EAST BANGOR
GIBSONIA
GIBSONIA
GREENSBURG
HANELSTOWN
HANELSTOUN
HARR | SBURG
HARR| SBURG
HARR I SBURG
HONESDALE
HONESDALE
HONESOALE
HORSHAN
HORSHAN
LAPORTE
NALUERN
NALUERN
PiTTSBURG
P1TTSBURG
P1TTSBURG
RED HILL
ROSLYHN
ROSLYN
ROYERSF ORD
ROVERSF ORD
STATE COLLEGE
TOUANDA
TOMANHDA
HASHINGTON
WASHINGTON
WILKES-BARRE
WILKES-BARRE
UILKES-BARRE
HILL IAMSPORT
YORK
CRANSTON
CRANSTON
UARUICK
ANDERSON
FLORENCE
FLORENCE
GREENVILLE
NONCKS CORNER
RAPID CITY
RAPID CITY
CLEVELAND
CLEVELAND
GERNANTOUN
JACKSON
JOHNSON CITY
JOHNSON CITY
KHOXUILLE
KNOXUILLE
KNOXUVILLE

.0100
.0100
.0100
.0100
.0500
.0100
.0100
.9500
.0700
.1100
.0700
.0100
.1090
.0100
.0700
.0100
.1070
.0100
.0100

0900

0100
.0100

0100

4600
0820

1110

0100

870701
861130
870701
870701
870701
870701
870701
870701
870701
870701
870701
860204
870701
870701
870605
870716
870716
870701
870710
870716
870716
870807
870807
870807
870120
870120
870813
8700813
870701
870701
870701
870701
870701
8170701
870605
870605
870701

870701
861101
870605
870701
870701
870416
861015
870701
870605
870605
870701
870701
870701
870701
870701
870701
870825
870825
870701
870701
861118
870701
820701
870701
groTor
820 7ul
grutul



NASHUILLE
OL IVER SPRINGS
PIKESUILLE
POMELL
POMELL
SUEAT NnTN
ABILENE
AUSTIN
BRYAN

CLEAR LAKE CITY
OALLAS

EL PASO

EL PASO
GARLAND
GRRLAND
GAUSE

GAUSE

GAUSE
HOUSTON
HOUSTON
HOUSTON
PALESTINE
R|CHARDSON
SAN ANTONIO
SAN ANTONIO
SAN ANTONI0
SAN ANTONIO
SAN ANTONIO
SAN ANTONIO
SAN ANTONIO
SAN RANTONIO
SPRING
SPRING
BLAND ING
BLAND ING
CEDRR CITY
LOGAN

LOGRN

ORERN

PROVO

SALT LAKE CITY
SALT LAKE CITY
CHARLOTTESVILLE
DALE CITY

DALE CITY

DALE CITY
FRONT ROYAL
HANPTON
LYHCHBURG
LYNCHBURG
n1DOLEBURG
11DOLEBURG
OAKTON

ORKTON
R1CHNOND
R1CHNOND
ROANOKE
UIRGINIA BEACH
UIRGINIA BEACH
WYTHEVILLE
WYTHEVILLE
NILTON
ENURCLAW
ENUNCLAH
EVERETY
EVERETT

NORTH BEND
HORTH BEND
HORTH BEND
SPANAURY
SPANAUAY
SPOKANE
SPOKRHKE
TRCONA

TACONA

TRCONA

TACONA
CEDARBURG
CEDARBURG

EAU CLAIRE
FRANKLIN
FRANKL IN
GREEN BRY
KENOSHA

LA CROSSE

LA CROSSE

NAD ISON

145.0100
145.0100
145.0100
145.0100
147.4800
145.0100
145.0100
145.0100
145.0100
145.0100
145.0100
145.0100
145.0500
10.1450
145.0100
7.0930
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870701
870710
870710
870701
870701
860204
870710
870701
870102
870806
870710
870701
870701
870710
870710
870701
870701
870701
870806
870806
860204
870701
870710

00 870701

870724
870724
870701
870701
870701
870701
870701
870806
870806
870701
870701

145.0100,870120

145.01
145.0100
145.0300
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870003
870410
870111
870111

870716
870605

W9UI-1  NADISON Ul 145.0700 870605
uB9ITYT 1 LUAUKEE ul 14.1070 870712
B9 TYT NILUAUKEE Wl 145.0100 870701
UD9ANY NEW BERLIN ] 145.0900 870712
WAIKEC NORTH PRRIRIE Wi 145.0100 670605
WA9KEC NORTH PRAIRIE Wl 145.0900 870605

W92Z8D RHINELANDER (1] 7.0930 870701

W9280 RHINELANDER Wi 14.1110 870712

9280 RHINELANDER Wi 145.0100 870712

H8FJB BAKERTON WU 145.0100 870701
upanik KINGHOOD WU 145.0100 870701
KRISY TERRA ALTO WU 145.0100 870605

W72RC CASPER WY  145.0100 870825
KA3 10N CHEYENNE Wy  145.0100 870701
HATTJU CHEYENNE WY  145.0100 8700825

Please let ae knos of any corrections, deletions,
additlons or verifications to this file. Send thea
to me - K4NGC ® K4NGC via one of the Packet Radio
PBBS mailboxes. If you publish or asaintain a
Digipeater/PBBS Iisting, please foreard a con* of
thea to me so that they may be added to this Iist

Insure that the station you are correcting s
narked Digipeater or PBBS. Any call signs listed on

this list eill be purged if the Update date
exceeds 2 years, therefor wverification is
necessary. The MNaster list contains over 1000
calls s gns, of which 55% are digipeaters and 15%
are PBBS’s. Please do not foreard aaps or

listings which do not indicate if the station is
a user, digipeater or PBBS.

73's  Don Bennett - K4NGC
15016 Carlsbad Road
Uoodbridge, VUa 22193
(Home) 703-670-4773
(0ffice) 703-274-9355/56
(ANRAD BBS) 703-734-1387
(ARPANET) dbennetteaac-hq

S (CompuServe) - 72310,263



01 September 1987

To: All TAPR Members
Fr: Lyle Johnson, President
Re: PSR

Last September, Packet Status Register (PSR), the TAPR newsletter, merged with Packet Radio
Magazine (PRM). This resulted in your receiving up-to-date packet radio information on a
monthly basis.

By February of this year, PRM was in serious trouble. Gwyn Reedy, W1BEL, Editor of PRM, lost
the valuable assistance of Brad Voss, and was unable to secure additional volunteer help to
continue the publication. Feeling the responsibility of continuing the magazine while he
searched for help, Gwyn attempted to continue the effort virtually single handedly.

Unfortunately, the combined workload of editing PRM, continuing an active role in TAPR and
FADCA, and the growing pains of his company (which he also “inherited” when he and his part-
ner parted ways), proved to be too much. After getting the March and April issues of PRM
out, Gwyn realized he was unable to do everything and still do a good job. Thus, reluc-~
tantly, he has stepped down from his directorship of TAPR, the Presidency of FADCA and ceased
editing PRM. This decision occurred in late July.

Of course, this meant that TAPR had to locate an editor for, and attempt to revive, PSR.

I am happy to report that we have been successful in this effort. Effective immediately,
Scott Loftesness, W3VS, TAPR Director and CompuServe’s HAMNET Chief Sysop, has agreed to edit
PSR for us. Scott is well qualified for this volunteer post, and we are grateful for his
willingness to serve the TAPR membership in this way.

Scott desires that PSR be a meaningful publication for packet radio, and this means that he
needs technical and operational articles. Please assist us in bringing a quality publication
to you by submitting material to him. Material may be sent to the TAPR office at the address
indicated on this letterhead, or submitted directly to Scott via CompuServe (uplocad on the
DL? database), or you may mail information to him at:

Scott Loftesness, W3VS
Editor, PSR
16440 Rustling Oak Court,
Morgan Hill, CA 95037.

The “July” cover-date issue is being assembled now, so any submissions you make will be for
the next issue.

A final note. TAPR dues were raised last year from $12 to $15, partly to cover the addi-
tional expense of providing PRM. Since the dues were set in 1981, this has been the only
increase. Providing the office, supporting packet development, and general costs to maintain
the crganization have resulted in costs greatly in excess of those anticipated 6 years ago.
Therefore, the dues structure will remain as it currently is.

Thank you for your patience with us during this time of turmoil, and please join me in wel-
coming Scott as your new PSR Editor.

Happy Packeting!

Lyle Johnson, WA7GXD
President



MEMBERSHIP APPLICATION

Tucson Amateur Packet

Radio Corporation

PO Box 22888, Tucson, AZ 85734

Name:

Call License
Sign: Class:

Address:

City &
State:

ZIp
Code:

Home
Pheone:

Work
Phone:

If you wish to have any of the above information
deleted from publication in a membership list,
please indicate which items you wish suppresged:

I hereby apply for membership in TAPR. I enclose
$15.00 dues for one year's membership dues.

The Tucson Amateur Packet Radio Corporation is a non-profit,
scientific research and development corporation. TAPR is chartered
in the State of Arizona for the purpose of designing and developing
new systems for packet radio communication in the Amateur Radio
Service, and for freely disseminating information required during and
obtained from such research.

The officers of the Tucson Amateur Packet Radio Corporation are:

Lyle Johnson, WA7GXD President

Tom Clark, W3IWI Executive Vice President
Dianne Marshall, AL7FG  Secretary
Terry Price, N6HBB Treasurer

The Packet Status Register is the official publication of the Tucson
Amateur Packet Radio Corporation. Second-class postage paid at
Tucson, AZ and additional mailing offices. POSTMASTER:
Please send address changes to TAPR at the address
shown beloew. Explicit permission is granted to reproducs any ma-
terial appearing herein, providing creditis given to both the author and
TAPR.

TAPR Mombership &

PSR Subscription Malling Address:
Tucson Amateur Packet Radio Corp.
PO Box 22888
Tucson, AZ 85734
(602) 746-1166

PSR Editorlal Submission Address:
Scott Loftesness, W3VS

Signature: Date: Packet Status Register Editor
16440 Rustling Oak Court
Morgan Hill, CA 85037
Packet Status Register - July 1987
Tucson Amateur Packet Radio Corp.
PO Box 22888
Tucson, AZ 85734

Second Class Permit Pending
Tucson, AZ

Check your address label for membership expiration date. Your renewal is important!



