


Editor's Comments
HISTORIC FPIRSTS!

{1 want to poke a bit of good natured fun at claiams
of ‘first xxxxx,' where xxxxx can be nearly
anything. Recognition for achievement is a strong
motivating factor in hunan performance. Generally
it is more socially acceptable if the recognition
is not self-announced, but that also has {t's
place. Wwhat comes to mnind in this regard {s
situations where ny children will say, “1 got here
first.” without ever announcing a race to get
somewhere. It's so much easier to win a race ir
the coampetition isn't aware that it IS competf-
tion. ['s sure we've all had that experience. Ipn
amateur activities, we see many of these claifas.
I categorize them in three ways: 1) Publiclzed,
carefully controlled and documented actions. 2)
Acconplishments of some merit, but which were not
announced as competitions. 3) Very specific
events that intrinsically had little coampetitlon
potential.

A good example of category one is the Pacific
Packet Radio Soclety Golden Packet Award. It |isg
well defined, and PPRS will decide and announce
the winner. An example of category three is the
sidebar in this $ssue about using three bands and
14 digipeaters to talk to oneself. These are
firsts of the 'Guiness World Record' variety,
They are fun. [You too can be a winner. Why, 1
myself, am the first person named Gwyn to be the
PSR editor. Actually, with a name like that, I'n
usually the (first person named Gwyn to do any-
thingt!]

Category two can be a problen,
can get hurt. Last fssue, Nowie, N2WX,
that FADpad/TNC2 software was the
impleaentatlon of AX25 version 2. Now Lynn,
WBBUUT, says the WABDED code was the first.
Actually, I heard someone implemented it on a VIC-
20 shortly after its adoption by the ARRL Ad Hoc
Digital Committee last fall. 8o, no hard feelings
intended. We won't be able to accurately indorse
anyone's claim unless we tighten up the rules and
make a call for entrants. Does implementation
mean a) when you wrote programaing specifications
on a notepad [you did spec ft first didn't you,
HIJ, b) when you got a clean assembly run, ¢) when
you put it on the air in test status, d) when you
announced its avallability, e) when you actually
made it available, or f) some other criteria?

meaning feelings
clained

first

This msg is being filed by the following route:
A termina) at

3 bands (220, 145 and 14 MHz),

Hooray! The Network Grows! 73. de Bob,

Sent 850908/18186
Sent 850908/1215
Sent 850908/1258
Sent 850908/04392

Mages TR Size To fFrom 8 8BS Date
454 Y 1044 W1BEL Na2wx TPA 850907
1542 N 981 W1BEL K4NTA TPA 850908
At K4NTA: 1208 From WORLI Rcvd 8350906/0816,
Via WORLI: 6358 PFrom Ki1BC Rcvd 880905/1300,
Via WORLI: 57 Pros K1BC Rcvd 850906/0440,
At K18C: 4839 PFProm K1BC Rcvd 850905/04282,
4834 BN 681 ALL K1BC

850908 Historic first?

K1BC-1 talking to a TNC-1 with WASDED code in it

223.10 MH:z -—.=> Being relayed by KIBC/R audio repeater at Weston MA to WORLI-1 on 224.70
-==> Gatewaying at WORLI-1 to 145.01 -——=> Digipeating via KiEA Harvard MA to NIDL in
Sudbury === Gatewaying from 145.01 to 14.103 MHz at NIDL; From NIDL to WORLI-O on 14.103
=—=> Gatewaying at WORLI-0 back to 14501 MHz -—=> From wOrli-o0 via KD2s-1 Digipeater {in
Lowell MA -—=> to K1BC-0 BBS in Lexington MA, or about 3 feet from where [ am typing this.

10 TNC's (1 think),
K1BC

Like [ said, !'m having fun with this. The claims
do no harm, but it doesn't make sense to take thenm
overly seriously. What does make sense is doing a
top-quality job and receiving public acknowledge-
ment for {t. 1 commend both Ron Rajkes, Howie
Goldstein, and the untold others who have imple-
sented AX28 V2 in their basements without telling
anyone. We owe tremendous gratitude to these
people that have contributed freely to our hobby.

CONTRIBUTIONS TO PSR QUARTERLY

1 am grateful to those persons that have {invested
the effort in writing for this publication. As
you look at what is included in this jssue, Yyou
see that much of {t is 'aone time' materjal, such
as TNCZ2 updates. Therefore, 1| request persons
that have not yet contributed to serfously begin
preparation of material for the January fssue. In

other words, don't think your {nputs are not
needed Just because this is a good-sized issue.
If you have an jdea and want to discuss {t,
contact me via any of the following means: Write

to the address on the back cover, send a message

via the MailBox system to WIBEL @ KC2PF (or @
K4NTA on HF), Compuserve (ID 76576,2003), DRNET
(ID 2978), telephone (813) 689-3355 after 9 PM

Eastern time.
28800988 EN

TNC-2 OEM PACKAGE AVAILABILITY

Tucson Amateur Packet Radio Corporation, 1im pur-
sult of its charter to do research and developsent
in Amateur digital comsunications and make the
results of that research and developament avail-
able, 18 now supplying complete manufacturing
packages for interested parties.

The package consists of PC board artwork, sache-
matics, manuals (both printed and on diskette) and
license to duplicate and distribute TNC 2 (or 1its
derivatives). This {3 auch the same as the ear-
lier TNC 1 OEM package, which spawned the AEA PKT-
1, the Heath HD-4040, the Kantronics Packet Coam-
municator, the Packeterm IPT, the HAL...

Unlike the TNC 1 OEM package, which s atill
avatilable for only $500, the TNC 2 OEM package
costs $5,000 plus limited royalties. For further
detafls., contact the TAPR office.

Title
Forwarded from N2WX at 0032ET
F Y I, Maybe for PSR

———> K1BC-1 sending on

3 Gateways, and a BBS.
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BBS NEWS AND VIEWS

TOM CLARK, W3IW!

Last time in this columan ] told the story that the
BBSs in our mid-Atlantic ares had served as the
"glue” that finally bound people together. The
W3IWl PBBS has now celebrated its first birthday
and in that year well over 7000 messages went thru
the systea. The neighboring systems in NJ, PA and
WV have accounted for a tota)l message traffic in
excess of 18,000 messages. WORLI has reported that
the message total in the Boston area was at a
simtlar level ( > 18,000 total messages as of the
end of September). During the month of September.
the W3IWI BBS generated > 200 kbytes of logging
data alone, with 143 users and with the BBS con-
nected to some user one year ago., with an average
“doubling time” of about 4 moanths. The packet
revolution has arrived!
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A nifty trick can be done with the

TNC2 that permits it to emulate a WORLI

mailbox on receive.
R22222322323 3222822222232 22222 2
My systea runs with two VHF input ports (145.01
and 145.08), although one of these channels wlll
QSY to 220 when we get 9600 baud running on EAST-
NET. Since ay last column, WORLI has released his
10.0 software. We have been working to sort out
minor incoapatibilities between the TNC! and TNC2
and ay 145,01 port now runs a TNC2. In the Balti-
sore/Washington area we are already feeling the

pinch of too many users on the air and we are
trying to devise ways to ainimize QRM. For exam-
ple, we have been fine tuning channel priorities

by suggesting that keyboard users use short OWAIT
{e.g. 4), BBS's take a lower priority by using
DWAIT 8 while those dofng file transfers use DWAIT
12 (TNC2 users: quadruple these numbers because of
your higher resolution tiamers).

During the past year, [ spent nearly six weeks in
the PFairbanks., AK area. For those of you not
familiar with Alaska's geography, Pairbanks is in
the middle of the state, about 400 mnmiles fron
Anchorage, and has a populatjion of about 850,000.
Anchorage plus Pairbanks account for about 90% of
the state‘'s population. With the help of KL7GHNG
and KL7NO we have introduced packet radio to the

Yukon. During oy trips, we got the KL7GNG BBS
(another WORLI system) on the ailr with three in-
itial wusers (KL7GNG, XL7NO and W3IWI/KL7). We

showed the capabilities to the Arctic Amateur
Radio Club who immediately saw the potential for a
nusber of public service functions like relaying
checkpoint info from points along the route of
dog sled races (in the winter) and boat races ({n
the summer). Within months, the Fairbanks area has
become a real hotbed of activity with something
like 20 wusers (I dare to suggest that Fairbanks
has the largest per caplita populatfon of TNC2s of
any metropolitan area in the world!), all focusing
thefr activity on the KL7GNG PBBS. They have just
begun 1linking experiments to the “outside” world
(VHP 1inks to Anchorage and HF links to
"civilization”).

The packet BBS software that has reached the
greatest level of maturity is due to the efforts
of Hank Oredson, WORL1. This runs on a virgin
Xerox 820 board (still available for $50-$78) with
8" or 8" floppy disk drives and a TNC1 or TNC2. I
have been asked a lot of questions about getting

an X820 up and running so let's spend some time
anawering some oftasked questions. The first of
these concerns the avajlability of supporting
documentatfon. I would recoamend that anyone plan-
ning an X820 system get a copy of the August °'85
AMRAD NEWSLETTER. In that jssue, N4ICK has made a
compendium of useful X820 tips. Andre informs nme
that the August issue can be obtained for $1.50 by
writing:

Andre Kesteloot, N4ICK
AMRAD

Box 6148

McLean, VA 22106

Or it will be included as one of the coples if you
Join AMRAD for $31$ annual dues (use the same
address and {ndicate you want the Xerox special
issue). My good friend, Ron Dunbar, WOPN, also
produced a lot of helpful notes on the X820 which
1 have combined with other possibly useful X820
trivia {in a series of disk files that have made

the rounds of a number of BBSs. 1f you really
need a copy. I could provide it on disk (1st
preference IBM-PC format $" disks, or {f need be

on 8" SSSD IBM 3740 format CP/M files). However, 1
must ingist that you provide the diskettes and pay
adequate postage!

The next most frequently asked question concerns
disk formats for the X820/WORLI BBS combination.
8" disks are to be preferred although there does
exist 5" (Xerox format) support. However the stor-
age capacity of the 8~ disks is very limited and
the “official” “supported” software distribution
is on 8°, so0o you have to find somebody to do media
conversion for you. In the 8" format, two physical
drives are supported. Either of these may be
efther single- (l.e. Shugart SA-800 or equivalent)
or double-sided (i.e. SA-850). If you use double-
sided drives, the software treats |t as two sep-
arate logical drives. Each logical drive can store
241 kbytes of data. although the WORLI software
plus supporting files requires 100-300 kbytes
(depending on the volume of mail on the systea).

Here at W3IWI ] use two SA-850's, 80 the user sees
4 loglca) drives (named per CP/M convention A:,
B:, C: and D:). The system software and supporting
files are distributed between the A:, C: and O:
drives, leaving about 600- 700 kbytes of wuser
space (which often isn’'t enough with 100+ active
users). Some of the "system”™ files which chew up
space include:

CB10S.COM (part of the CP/M system loaded during a
2-gtep boot)

TNC.COM (the BBS program itaelf)

CONPIG.TNC (ASCII Text file with BBS
prompts and control information)

MAIL.DAT and MAIL.BAK (the ffle containing wuser
nessages, and the backup copy of same)

LOG.TNC (an ASCII text file containing a
detailed BPBS transaction log)

CALLS.TNC (an ASCII listing of all calls heard by
the BBS when not connected to a user)

FWD.TNC {(an ASCII text file which controls routing
for message forwarding)

USER.DAT (a database file which contains {informa-
tion on each BBS users including name, 1last
time connected., message number at last con-
nect, priviledges, etc.)

MON.TNC (an ASCII text file used to save the *~J"
listing of recent acitvity)

MSG.THP (temporary file used while receiving mes-
sage from user)

plus normal CP/K utilities }ike PIP, SID,
SYSGEN, WS, etc.

commands,

rather

STAT,
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Most 8BS sysops "hide" these flles from user view
by issuing a command like STAT *.COM S$SYS or STAT
MAIL.®* $SYs (but the files are still there!).
Users are cautioned that ONLY the files I have
noted as being ASCII text files can be 1llsted
without devastating results; the BBS does not like
to send binary data!

1 am often asked about how to obtain the software.
With over 100 systems on the alr, it has becone
inpossible for WORL] to personally take care of

all the distribution of disks. He usually sends
out new releases to a few select people., who then
each have their own distribution lists; [ person-

ally have supplied about 20 systems with software.
Bob Clements. KI1BC also distributes the code to a
number of subsidiary users by ARPANET. So the best
way to get software is to ask somebody that al-
ready has it. Try not to write Hank unless ft is
really necessary: we all profit froo having hin
spend his efforts working on code rather than
copying disks! The ad hoc "Christmas Tree" distrf-
butfon network would be greatly ajded if somebody
would volunteer to majintain a "central registry"
data base with informatfon on which systems are
currently active, their current software revision
level, which TNC's they are using etc.

Another frequently asked question concerns the
portability of the software -~ “Can I run a WORLI
BBS on ay Veebelfetzer CP/M system?"., WORL! has
written the saoftware {n a CP/M environment in 280
macro-agssemnbler. However, the software makes heavy
use of the X820 hardware confjguration and is
fnterrupt driven. As a result, few of the efforts
to change the basic environment have been succes-
sful. With ainor changes it will run on the Digif-
tal Research (a.k.a. Perguson) Big Board (which
has strong family ties to the X820). The WORLI 280
macro-assembler source code §s avajilable for those
who want to take a crack at it, but I would offer
the following advice. To be useful, a BBS needs to
be dedicated to that function; It should be avail-
able 24 hours per day. Few of us want to tie wup
our "good" personal computers to provide BBS ser-
vices, and X820s are quite cheap. Therefore |t
makes sense to bite the bullet, outfit an X820,
and dedicate it to serving a BBS function.

E2 2222222222 2222222 222222222 22

Let me expound on how these systems

might evolve in the future.
SREREERRREREERERFRRER AR ERREXE

A related question concerns compatible software
for other computers. The big point in compatibii-
ity concerns automatic message forwarding (more on
this a bit later). I know of two conpatible alter-
natjve ifmplementations. The first has been written
by VE3FXI in "C" to run under 0S9: Dwayne sent the
following note to me:

“Tom, the 'C' Source Code for my PBBS is avail-
able 1If any one wants it for cost of media and
postage. Media and format preferably 3 inch o0s9
fornat, but other formats with effort on my partg
are possible.

“It ia actually only compatible with RLI as far
as message forwarding goes. and supports message
handling much differently internally, as well as
offering use of sub-directories for File Uploads/
Downloads etc. The command suite §s somewhat dif-
ferent except for RL! message forwarding compat-
ible 's* command ('SP' is not supported). Message
forwarding is handled through '@' direction which
means I do not need to have large forwarding
tables.....

“Jt 1{is not so new as it has been running locally

since Aug 04 but back then it didn't support
message forwarding, since there was no one to
forward to ! Address any further questions etc.
by maill to:

Dwayne Bruce

29 Vanson Ave.

Nepean, Ontario, Canada, K2E 6A9
Another WORLI! compatible system has been written

by Bob Bruninga, WB4APR., to run with the TNC1
command set using a Commodore C-64. Bob's software
is written in BASIC and is designed to run with
all messages stored in RAM (be uses battery backup
power and reports no glitches resulting in lost
mat]l in months of operation). Bob's software uses
cassette tape for backup and does not even use a
disk drive. With a virgin C~-84 ft can service one
TNC in BBS mode, and with a couple of added TTL
chips 1t can service two as a full gateway. Bob
indicates that he will supply the software on tape
for $5.00 to defray his costs and he can be
reached at:

Bob Bruninga, WB4APR

89 Southgate Ave.

Annapolis, MD 21401

I often recejve questions like “I'm tryfng to get
the RLI software running but ] am having probleas
with .....". To help WORLI sysops with their prob-
lems, Jon Pearce, WB2MNF, has written a “SYSOP
GUIDE”. This hitchhiker's guide to BBS-doa. 1like
its galactic counterpart, 1is designed with "DON'T
PANIC® in mind. Jon has collected his experiences
and augmented them with inputs from WORLI and me;
he tries to keep it up to date with the frequent
evolutionary software changes from WORLI. At the
time of this report, Jon is in the process of
updating the document from WORLI release 9.8 to
10.0. Jon requests that you pay the postage costs
for sending this document to you -- about $2.00
should take cere of domestic postage. He can be
reached at:

Jon Pearce, WB2Z2MNP

109 Pine Cone Trail

Medford NJ 08055

Let me expound on how these systems might evolve
in the future. The present WORLI BBS/Gateway sys-
tems support only a single user at a time. There
are two reasons for this. The first is that (until
very recently) our TNCs could only support one
connection at a time. But this is changing. Ron
Ralkes, WASBDED, has written a nice firmware pac-
kage for the TNC1 and its hardware compatible
units which supports 4 users (and can be recon-
piled to support several times that number). This
firaware is already in use on the WGIXU BBS in the
Los Angeles area. A few of us have “beta"™ test
firnware for the TNC2 written by Howje Goldstelin.
N2WX., for the TNC2 and "FADpad" TNC which supports
up to 10 simultaneous users. Harold Price, NK6K,
is in the testing phase with his Revision 4 TNC1
code which will support 37 (!) different users.
And 1 understand that AEA's new PKT-64 also sup-
ports nultiple users. So, the TNC limitation s
evaporating.

The next hangup on increasing flexibility concerns
the B8BS's computer. The X820 was a good cholice
since it was cheap and readily avajlable. But it
is simply too small an "engine"” for a multi-user
system. The 64 kbyte memory limitation is severe:
WORL! currently uses the entire X820 momory space.
Also, the X820's hardware configuration does not
lend ({(tself easily to expansion to wmore disk
space. If you enjoy hardware modificatione, acces-
sory boards are avallable to increase memory up to
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1 Megabyte and to modernize the disk controller.
Algo, the recent advent of cheap 10-20 megabyte
Winchester dfsks at cheap prices should cause us
to rethink the disk storage questions.

But {n defense of the current X820 configuration,
we should again stress that its low price and
ready avajlability plus the heroic software effort
by WORLI has offered the opportunity to have a
highly coapetent 8BS in many diverse areas fron
Alaska to Florfda, from Norway to New Zealand. If
we are going to develop a higher performance
"engine", then 1t seems obvious that we should
have reproducability as one of the primary
considerations.

On a couple of recent trip to the Boston area,
WORLI, K1BC and I chatted into the wee 3amall hours
about this problem -- what is the next “engine"?
My personal preference is the IBM-PC (and conpat-
ible <clones). At hanmfests recently I have seen
oriental gentlemen showing their offshore PC-
clones for as little as $700 when equipped with
286k RAM, two 360kbyte floppies, video board, etc.
A 10 neg hard disk can be had (with controlier)
for $300-400. Big Blue has set the standard that
assures compatibility with their open architec-
ture. But MSDOS i3 not a multitasking operating
system (maybe it will be with DOS 4.0 or with
WINDOWS or Concurrent CP/M) and multfuser activi-
ties would be much easier to implement with true
Bultitasking.

Hank had an Atari “Jackintosh” running at his
house, and we discussed that as a possibility. The
consensus was that the operating system plus
closed architecture made this not be the "engine”
of chofce.

very interesting machine {s Connodore's
architecture Is open, software
and nultitasking is inherent
But none of us have an

Another
new Anmiga. The
support Jooks good,
in the operating systenm.

Anigal And will {ft even survive in the fickle
marketplace?

The final “engine" we discussed was the 64180,
both as described by Steve Ciarcia in his recent

BYTE articles and as used by WA7ZGXD in the new
TAPR Network Node Controller (NNC). This is basic-
ally a CMOS 280, but with the ability to address a
lot of menory. The problem | see wilth this
approach is that we don't have a readily available
pultitasking operating systen to support it that
is CP/M compatible. But the OASIS 0S (s available
and a Canadian firm also offers a nultitasking 0S,
so 1f the the 8BS applications are rewritten to
run under one of these O0S, we ajight be {n
business. The Turbodos 0S also might be used to
service several users on slaved 64180 boards. We
invite your comments on this topic.

tina)l topic for this fssue, lets discuss
networking (particularly as f§t applies to BSS
negssage forwarding today). Right now, we are all
waiting for one of the pundits to present to us
some working network software. This may be TCP/IP
or {it may be virtual connectjons -- hopefully it
will be transparent at the user level. Until these
Level 3/4 inplementations are ready to use, we
have only two networking "hooks"” available. One Is
our digipeaters (a bit of level 3 thrown in at
level 2) and the second Is the BBS message for-
warding (all the way up at level 7). The BBS
forwarding is simplicity itself. At predetermined
times, a BBS automatically calls up its neighbor-
tng B88S and passes any messages it has for that

As a

area. The receiving BBS neither knows nor cares
whether the calling station ts an individual user
or another BBS. The sending station keys his tran-
snissions on certaln “trigger” characters sent by
the answering station. The sending station looks
for a ">" character and begins the nessage trans-
missjon. The dialog looks something like this:

Sending Station
1. lconnect])

Receiving Station
{signon banner text)
(8.0,....)>(cr]
|proopt line) {cr]
[prompt llne| [cr)

2 .

3. S K9DOG & NOVA < W3IWI

4. INFORMATION WANTED

5. [message text)

8. Ctl-z (B.D,.... )>ler])
{repeat 3. - 8. unti) done)

7. [disconnect]

All the text in (1.) is superfluous but the re-
celving station mpakes no distinctlon between a
nornal user and a BBS forwarding mail. In (2.)

the ">(crl” ls the trigger that pernits the trans-
mission of a message. In (3.) the {(cr) terminator
would normally be a part of the "Subject:" proapt
and would trigger the sending of the Subject:
line. In (4.) [cr) would be part of the “"Send asg.
end with Ctl-Z2” prompt to trigger the transmissjon
of the message text in (5.) and the Ctl-Z termina-
tor in (6.). The receipt of the ">(cr]” {(n (6.) §s
the acknowledgement that the previous message has
been received (whereupon most BBS's automatically
"ki11" the original message).

In (3.)
message.
inator to

Wwe see the routing information for the
In this case K9DOG is known by the orig

be a user of the NOVA BBS. The BBSs
along the route only need to know how to get
messages to other BBSs, not the calls of all the
users at that BBS.

The "< W3IIWI" in (3.) is a recent addition 1to
WORLI BBS's (beginning with release 10.0). Pre-
vious to that release, the call of the sending HBS
appeared In the message "Fron" field since the
from call i1s taken from the call sent at connect
time. The new addition specifies the original
“From™ call at the originating BBS and preserves
it as the message meanders thru the network of
linked BBSs.

FIFTH ARRL AMATEUR RADIO

COMPUTER NETWORKING CONFERENCE

(Reprinted from October QEX)

The Fifth ARRL Amateur Radio Computer
Conference will be held during the

Networking
weekend of

March 7-9. 1986, in Orlando. Florida, in
conjunction with the Florida State Convention.
The Florida Aanateur Digital Commnunications

Association (FADCA) ‘will host the conference.

Technical papers are invited on all aspects of
amateur digital comaunfcation 1including packet
radio, RTTY. AMTOR, modems, computer-based message

systems, terrestrial networkling. gateways,
teleports and satellites. and meteor scatter.
Topics of Interest are protocols and standards.
network and systenm architecture. hardware.
software, and applications.

The deadline for camera-ready papers is February

1, 1986. If you plan to present a technical
paper. please request an author's kit from Paul
Rinaldo, W4RI, at ARRL Hq, 225 Main Street,

Newington, CT 06111,
SESESEES PSS
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Normally each 88S appends a line at the top of the
message text with traceback information showing
the route the message followed. [t f{s not unusual
to see a message that has gone thru 6-8 “"hops”
have accounting information longer than the nes-
sage text.

A nifty trick can be done with the TNC2 that
peraits it to emulate a WORLI- conpatible mallbox
on receive. This then lets your nearby BBS auto-
torward your mail to you. To do this, we make use
of the TNC2's CMSG and CTEXT commands to answer
all "calls" with the characters necessary to
“pace” the sending of mall. PFirst you have to set
CMSG ON and then (assuming you have PASS set to
the default $16 = ctl-V) you enter something 1like
the following exaaple which will allow up to 3
messages to be seat to you:

CTEXT Welcome to WIIWI-1[ctl-V](CR| (or
you want)
{etl-V])ICR])
(ctl-V]|CR])
{ctl-V])|CR)
[et1-V][CR])
{ctl-V)ICR])
{ctl-V]{CR]
[ctl-V]ICR])
{ctl-V][CR]
let1-V])[CR])
(CR]

whatever

{ack the TO: field)
(ack the TITLE: fleld)
{ack the ctl-Z at the end)

Be certain there is no space between the ">" and
the (ctil-V](CR].

You should Infore your local BBS sysop that you
are prepared to accept autoforwarded mall and he
will put you into his FWD.TNC 1ist. He will prob-
ably delete your messages automatically after he
sends them to you, 80 it is your responsibility to
nake certain that your system is on-line and ready
to copy. If you take your printer/computer off-
line, you should disable your TNC by issuing the
command CONOK OPF and/or CMSG OFF.

You wmay have trouble with the ctl-Z that the BSS
sends to you as a terminator for each nmsg. In
CP/N-based systems, ctl-Z is the End-of-File nar-
ker and if your terminal program puts it into the
file, then the subsequent messages will not be
"reachable”. Also some terminals (like the ADM-3)
use ctl-Z as a clear screen character which aay
also cause some grief. Here I use ASCOM as a
terainal emulator program (both in CP/M and MSDOS)
filter out all ctl-Z characters on input.

73 de W3IWI
seEssssnne

EPROM PROGRAMMING ADAPTER

The TAPR TNC 1 EPROM prograsning adapter,
described {n the July PSR Quarterly. enables you
to prograa 2764 and 27126 generic EPROMs. with a

simple mod. it can support the "A" versions of
the INTEL "intelligent” algorithma, a 2764 can be
programmed in under two mjinutes, a 27128 in under

four.
TAPR has about two dozen semi-kits available.
These Kkits include the PC board, ZIF socket, IC

sockets, most ICs and most discrete components.
THIS IS NOT A COMPLETE KIT!

Price, 1including
postpaid in the US.

linited documentation, is $35

SESsSBEECLS

MODIFICATIONS TO THE TNC-2

INTRODUCTION

TAPR has delivered over 500 TNC 2s.
(October), TAPR will be shipping a revised PC
board (Rev 2). For those of you with Rev 1 7TNC
28, the following list of board modiffications will
bring you very close to the improved performance
available from the Rev 2 boards.

This month

The modifications address the following areas:

a) On-board modem receive dynamic range

b) Susceptibility of TNC 2 to rf fields

c) Radiated emissions from TNC 2

d) Revised memory mapping for 32k EPROM and 16k
RAM

If you have experienced difficulties in any of the
areas covered by (a) through (c¢) above, TAPR
recommends you perform these modifications to your

TNC 2. If you desire to use later versions of
software that will include multiple connections,
TAPR suggests you perform the memory
modifications.

ACKNOWLEDGMENTS

TAPR is grateful to Bric Gustafson, N7CL, and Dan
Morrison, KV7B, for developing and testing many of
these mods.

PROCEDURE

All trace cuts and added parts are shown in the
two illustrations that accompany this article.
Figure 1 is the component side of the PC board,
while Figure 2 is the solder side. Please refer
to these figures when performing the
modifications.

A) =5 volt supply

The -5 volt supply may have a few hundred milli-
volts of noise. Since much of this noise is
synchronous, and related to the clock of the MP-10
filter, it contributes to degradation of the
demodulator at low signal levels.

To clean up the =5 volt supply:

1. Remove R4 (10k, guadrant 1, Assembly pg. 13).

2. Cut ground trace of R4 (see cut A, Pigure 2).

3. Install a 1 uf to 10 uF electrolytic capaci-
tor in place of R4 (+ end away from edge of
PC board).

4. Connect end near edge of PC board to adjacent
pin on RS,

B) Isolating Digital and Audio Grounds.

The analog and digital ground paths are insuf-
ficiently decoupled. The result is a higher-than-
expected noise floor at the demodulator input.
The following mods provide significantly greater
isolation of the two ground systems, resulting in
much-improved weak-signal demodulation capability.

To break ground loops and isolate audio ground:

1. Break heavy ground trace between C21 and US
pin 4 (see cut B, Pigure 2).

2. Break heavy ground trace between anode end
of CR12 and RS-232 connector pin 7 (see cut
A, Pigure 1).
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3. Connect jumper from RS-232 connector pin 7
to power ground near on-off switch (see Jum-
per 1, Pigure 2).

4. Break heavy ground trace under RS-232 con-~
nector (see cut C, Figure 2).

L Install a 10 uH RP choke across this break.

C) +5 volt Power Supply

The +5 volt power supply may have up to a few
hundred millivolts of digital noise on it. Since
this supply is common to both digital and analog
circuits, this noise can contribute to degraded
modem performance.

To reduce the noise on the +5v power supply:

l. gemove the +5=volt regulator (Q3) from the PC

oard.

2, Mount this regulator to the cabinet, screwing
it to one of the "top rails" (see Assembly
manual, Fig. 6, page 60). A #$4 self-tapping
screw is the proper size.

3. Use short jumper wires (insulatedl) for the
regulator input and output leads (the two
outside pins).

4. Use a shielded wire to connect the center
{ground) pin of the regulator as follows:

-Connect the inner conductor only to the cen-
ter pin of regulator Q3.

-Connect both the inner conductor and the
shield to ground at the ground 1lug of Pl
{see Pigure 2).

5. Changing bypass capacitors
0.1 uF may be helpful,

from 0.01 uF to

D) Reducing Noise on +5 and =5 volt Supplies

In addition to the above steps, the following step
is helpful for both supplies:

1. Replace RBO with a 10 uH RF choke (Quadrant
2, Assembly page 15).

E) Reducing Radiated Noise

TNC 2 wuses a crystal oscillating at 4.9152 Mhz
(nominal), This results in a harmonic (the 30th)
at 147.456 MHz. TNC 2 also uses dividers, and the
59th harmonic of the 2.4576 Mhz energy is at
144.998 MHz (pretty close to 145.010). There are
several ways to reduce the strength of this
energy. The first four steps relate to an antenna
effect of some of the conductors on the PC board,
the later steps slow down the edges of the worst
digital offenders. While there is some work in-
volved, the results are well worth it! :

To reduce the radiation efficiency of the TNC at

VHF:

1. Delete (bottom of board) ground trace from
corner of board near J2 to pass-thru near U025
pin 15 (see cut D, FPigure 2).

2. Cut the same trace (edge of board, bottom
side) just before it becomes adjacent to the
audio ground trace (near pass-thru near cath-
ode end of CR15) (see cut E, Pigure 2).

3. Cut the ground trace on the top of the board
near the edge at the same 1location as in
above step 2 (see cut B, Pigure 1).

4. Cut the ground trace running (top of board)
under the LEDs right where it joins the fat-
ter trace leading towards BATT1 (see cut C,
Figure 1).

To decrease the radiated noise from the board:

Se Install a 220 pF cap from U4 pin 3 to ground.

6. Install a 0.01 uF cap from U4 pin 6 to ground,

7. Install a 100 pF cap from U10 pin 12 to
ground.

8. Install a 0.01 uF bypass capacitor at J2 pin
3 (PTT) to ground (see Figure 2).

9. Install a 0.1 uF bypass capacitor across the
power input pin of Pl to ground (see Pig 2).

To pull the crystal frequency in case a "spur® is
on 145.01:

10. Replace C47 with a 60 pF trimmer capacitor
(available from most Radio Shack stores) and

adjust the trimmer to pull the "spur" to
145.00 MHz. If the crystal won't pull low
enough, adjust the trimmer to put the “spur"

on the high side of 145.01 MHz.
F) For the Strong of Heart

I1f packeteers in your area do not overdeviate
their transmitters (many dol), the audio repeaters
used are actually flat (most aren't) and you want
to squeeze the last possible dB out of the low end
of your demodulator's dynamic range, this mod MAY
be for you!

1. Remove U18 (MF10).

2. Install a small wire jumper from pin 1 to pin
17 of the now=vacant MF-10 socket.

3. Verify that you can still work packet radiol

4. Cut the trace supplying the clock signal to
the MF-10 (now you can't easily use the MF-
10 again == think twice about cutting this
tracel) (see cut D, figure 1).

F) Memory Modifications

TNC 2 Rev 2 utilizes a 27C256 EPROM (32k bytes)
and includes a pair of 6264 8k RAMs for a total of
16k of bbRAM,

WARNING: The following modifications will not
allow you to use a palir of 2764 EPROMS in your TNC
2. This will mean purchasing a new EPROM. You
may want to wait until there is a new software
release that is not compatible with your present
configuration before you perform this
modification,

1. Cut the trace tying JMPS pins 1 and 2.

2. Install a jumper at JMP5 pins S and 6.

3. Cut the trace from ¥24 pin 20 to Ul2 pin 1l.

4., Add a jumper from U24 pin 20 to U13 pins 2
and 3.

Se Cut the trace from U24 pin 27 to JMP6.

6. Add a jumper from 024 pin 27 to U25 pin 27.

7. Cut the trace from U24 pin 28 to R52.

8. Add a jumper from U24 pin 28 to U25 pin 28.

9. Add a jumper at JMP6.

10. Replace U24 with a 6264 8k static RAM, low-
power type.

11. Replace U23 with a 27C256 EPROM containing
TNC 2 software.

That's all for now!

EssEEssnes
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Figure 1 — TNC 2 REV 1 Component Side
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Figure 2 — TNC 2 REV 1 Soider Side
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9600 BPS MODEM KITS TNC-2 RADIO HOOKUP TIP
The K9NG 9600 bps modem semi-kit is now available. Earlier this week Tom (W2VY) brought his TNC-2
The kit, consisting of a PC board, several pages over to my apartment for a test run wusing nay

of documentation, a pre-programmed State Machine XEROX-820 system and my Kenwood TH-21 AT handital-

EPROM and the temperature-stable capacitors needed kie. With a little work we were able to get the

for the various filters, costs $25 postpaid in the system working and I was on packet. The connec-

us. tions for the Kenwood are as follows:

THIS 1S NOT A COMPLETE KIT! It is intended for The outer part of the sub-mini plug (earphone) is

experimenters with the expertise to properly the common ground. The tip of this plug is audio

interface the device to a radio. The hope is out.

that, after several radios are modified and

working, the interface information may be compiled The microphone plug is a stereo mini plug. The

and a "real" kit made available for general use. inner tip 1is unused for this connection. The
middle connector of the plug is the microphone

Note that, if the unit is scaled to 4800 bps connection. It should be connected to the TNC

operation, it should be possible to use it on 2 through a 0.2 uf cap to provide DC isolation. The

meters, increasing data throughput on existing outer part of the plug is the PTT. It is shorted

channels with (hopefully) minimal modifications to
the radio.

At this writing, the initial run of 100 boards is
nearly depleted. Contact the TAPR office for

updates on availability.
SEREEEEEE X

to ground by the TNC to key the transmitter.

We found that the output of the TNC
quite high to give an acceptable
signal.

had to be
transmitted

John Howell N2FVN
EXEEEEETXEE
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HAMTRONICS FM-5 SHIELDING

Jeff Ward, K8KA

This note describes WB1DNL's modification to the
Hamtronics FM-5. Two FM-5 boards built in the ARRL
lab were found to have instability in the trans-
mitter because of feedback from the high-power
output stage to the oscillator and multiplier
stages. To correct this, sheilds made from copper
clad circuit board material were installed on the
FM-5.

shields
Three pieces of board were used. The
boards extend above the FM-5 board to the height
of the final-amplifier heat sink (2 1/2 1inches).
The boards are notched slightly to clear Z11/212,
L9, 219, R27 and C33. The boards were soldered
together at the two points where a right angle is
formed the junction of the circuit boards.
Holes were drilled at the approximate locations
shown, and wires were soldered to the shield
boards, pushed through the new holes in the FM-5
board and soldered to the FM-5 ground plane.

The accompanying drawing shows where the
were added.

by

This addition made it possible to tune both of the

FLOWERS

M 10228 Howard Goldstein (N2WX,2987) 8/ 3/85
KEYS:/JULY 85 PSR/

Just got my PSR..great job Gwyn!!!

M 10348 Tom Clark (W3IWI,2976) 8/ 3/85
KEYS:/PSR/KUDOS/TNX GWYN/

Gwyn, Jjust got my PSR and wanted to offer ay

complements. I appreciate the mixture of techni-

cal/administrative/philosophy/operating that vyou
chose.
M 11738 Mike Brock (WBG6HHV,2985) 8/ 8/85

KEYS: /PSR/CONGRATS/

TO: WIBEL, WA7TGXD, WBOFLW, WBGHHV

Gwyn, The guys here in San Diego were favorably
impressed with the latest issue of the PSR. The
compliments were on the order of " this was the

best PSR I've seen". I didn't ask for comments on

the voice net, the guys stepped forward on their
own! Congrats on a job well done.
M 11989

ANDY FREEBORN (NOCCZ,b2983) 8/ 8/85

PM-5s for clean output with the aid of a spectrum KEYS:/THANKS FOR A GREAT PSRI!!/
analyzer. ust t of L8, L9 and L10O b
sprezdlnz thgdiurnZanas performed as well. (b Gwyn, I have been deicidedly remiss in not get-
sxrsnExa ting on here and thanking you for the FPANTASTIC
change in PSR. It was really terrifijc.
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The protocol on 220 MHz (in this implementation)
is TEXNET-IP., which IS NOT compatible with AX.2S5
(and indeed. for the reasons expressed in part 1,
should not be compatible with AX.25).

The 2-Meter section can use a commercially avail-
able FM radio. and APSK modem design.

Each of the radio sections contains
interfaces to the node control unfit.
to facilitate the changeout of the node control
processor should a new design or network protocol
standard become available. It 13 anticipated that
resolution of the various trade-offs involved in
the implementatjon of a network will take several
years to occur. in order to solve a pressing need
within TPRS, the need for long-haul communication,
we will go ahead and faplement TEXNET with an eye
towards changes and evolving standards.

logic-level
This Is done

The node control computer consists of a Z80-SI0
chip ({which has two synchronous HDLC-type ser{ial
channels), a 280 (4 Khz.) microprocessor., 16K of
ROM, 32K or RAM, some timer circuitry to develop
the 1200-hz. 9600-hz, and 1200 x 32 = 38400 hz.
clocks. The node also has two time-out timers to
prevent transpitter lock-up on the 145 and 220 MHz
units, contains NRZ/NRZ1 coder., decoder. and
clock-recovery clircuits for the 1200 b/s channel.
It also contains a special state wmachine that
listens to the 220 MHz channel and clock. This
circuit recognizes a special sequence (that obeys
the HDLC coding rules) and interprets the recep-
tion of this sequence as a overriding command that
uses hardware to reboot the node processor. Each
node contains a unique code in its state machine.
The code 1s chosen to be sufficiently long that
the mean tine to false 1s 6*10°7 years (assuming
random data).

A custom circuit board wil] be constructed to
contain this controller. It may have been pos-
sible to modify one of the Xerox 820 boards, but
it was felt that the changes required would reduce
the relfability of the resultant assembly too
auch. The parts cost of byte-wide RAMs and ROMs
has dropped recently, and these devices will
should allow construction of the entire controller
for plightly less than the price of Jjust the 820
board when purchased surplus.

LE2 22 22 22222222222 222 222222 12

One of the objectives of this network
design is to keep the cost of any node

low.
FEEEEELEESLEEECREEREEEEEELEEES

The <controller will be constructed mostly of CMOS
circuitry, and will be powered at +5 V through a

series regulator powered from +12 VDC. This will
allow a single +12 V supply. The node will con-
tain a gel-cel battery and a charger circuit.
Thus the entire node will have something ap-
proaching uninterruptable power, while still

having an acceptable power aupply cost.

The node controller card will be connecterized at
the logic-level interfaces to the radio circuits.
In the event a new controller design emerges., then
upgrading of the node can be as sinple as replac-
ing the card.

One of the objectives of this network design is to
keep the cost of any node low. Our goal was
$500.00. We anticipate that those groups who wish

to joint TEXNET will assemble, place, and aaintain
their node, with the assitance of TPKS. We thus
would release the design of the node to those
groups, and perhaps sell or supply the circuit
boards needed, as well as the software for the
controller. iIn our design, each node will have
the same software., except for routing tables. A
first crack at the routing problem can be attempt-
ed with static routing tables, which will be |In
ROM. and different at every site.

The subjects of routing. and other network topics

will be discussed in part 3 of this serles.
[McDermott reports he is now too busy bullding to
write. ed.]

USING THE MACINTOSH WITH THE TNC-2

Jack Brindle, WA4PIB.

The TNC2 manual shows a diagram for connecting the
nodea to the Apple Macintosh. This diagram shows
the TNC's Carrier Detect line connected to the
Macintosh's handshake Input. Few Macintosh tersi-
nal programs make use of the handshake input for
carrier detect purposes. In fact, the Macintosh
internal ROM seria) drivers use this {nput for
flow control. This is a more appropriate cholice
since the Macintosh {is capable of driving the
serjal port at high data rates for long periods of
time, causing the TNC to overflow {its buffers.
This occurs even though the TNC uses Xon/Xoff flow

control, which responds too slowly to properly
halt the data from the Mac. Testing of the TNC),
TNC2 and Kantronics TNCs have shown that they can

control the CTS output line very quickly, stopping
the Mac in time to hold off an overflow.

For these reasons, MacPacket users have been ad-
vised to construct an {nterconnecting cable that
nakes use of the CTS hardware handshake signal.
The pinouts for this cable are shown in Figure 1.
Signal MACINTOSH : DB-9 TNC: DB-25
Ground
*8Y
Ground
TxD+
TxD-
+12V
Handshake
RxDe«
RxD-

DmINHDRoWON -
[N
WDrARON 1~

Flg 1. Macintosh-TNC Interface Cable connections.

Not al) pins are connected on either connector.
The connections on the Macintosh serial port DB-9
connector are provided for completeness. Remember,
the Macintosh provides RS-422 output., This is a
balanced transmission specification requiring two
outputs from the drivers and into the receivers.
Its strong point is the ability to comaunicate
over long distances at fast data rates, surpassing
the RS-232 specification while requiring addition-
al wiring, The Macintosh can configure its drivers
for either method. Simply use the (-~} connections
for RS-232! Some TNCs have also required that pins
4 and 8 of the DB-25 be connected to pin 6 of the
DB-9. This 1s caused by a slight deficiency in the
design of the TNC! i{nput drivers, and is findicated
by the inabllity to transfer any data into or out
of the TNC.

SEEEEEVRES
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The Tucson Amateur Packet Radio Corporation is a
nonprofit scientific research and developaent
corporation. The Corporation is licensed in the
State of Arizona for the purpose of designing and
developing new systens for packet radio
comnunlcation in the Amateur Radfo Service, and
for freely disseminating information acquired
durfng and obtained froa such research,

The officers of the Tucson Amateur Packet Radio
Corporation are:

Lyle Johnson ..... WA7GXD President
Pete Eaton ...:\... WB9PLW Executive VPHM
Pat Spyder ....... WAOTTW Secretary
Dan Morrison ..... KV78 ..... Treasurer

The Packet Status Register {3 the official
publicatfon of the Tucson Amateur Packet Radio
Corporation. Explicit pernission is granted to
reproduce any aaterial appearing herein, providing
e¢redit is geven to the author and TAPR.
TAPR naeabership and PSR subscription malling
address:

Tucson Amateur Packet Radio Corp.
P.0, Box 22888

Tucson, AZ 83734

(802) 746-1166

PSR editorial submission address:

PSR Editor

812 Childers Loop
Brandon, FL 33511
(813) 689-3356

MEMBERSHIP APPLICATION

Tucson Amateur Packet Radio Corporation
P. 0. Box 22888, Tucson. AZ 85734

Nane:

call License

sign: Class:_____ ____
Address:

city & Z1p

State: Code:___________
Hone Work

Phone: Phone:

ir you wish not to have any of the above
{nformation published in a membership list,
indjcate the ltenms you wish supressed here:

{ hereby apply for membership in TAPR.
$12.00 dues for one year.

I enclose

Signature: Date:

B
PACKET STATUS REGISTER QUARTERLY

TUCSON AMATEUR PACKET RADIO CORPORATION
P. 0. BOX 22888
TUCSON, AZ 85734

Check your address label for nmembership expiration

date.



