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ewe THE TAPR TNC KITS ARE COMING | ==

Beta test is nearly over, the new TKC'3 sre
on the way, and they're better than ever. See Lyle
Johnson's snnouncement on page 3.

Phase 1Il1-B has officially become OSCAR 10t
The launch was succesaful, but @ problem with the
attitude of the spacecraft has postponed the aext
sigaificant milestone until it can be atabilized
in the proper position. The latest information is
that the kick motor will be rired to boost the
satallite into i{ts proper orbit around the weeakend
of July 2-4. Our heartiest coagrastulatioans go out
to the AMSAT crew for s job well done, deapite a
multitude of sstbacks.

The July issue of Haw Radio magazine haes a
full page color photo of the Reta TNC bosrd oa the
front cover. Also inside 18 the first of two
articles on the ssme subject. (courtesy of Pete
Eaton, WBOFLW, vis Compuserve laformstion Service)

For those ian the group with Radio Shack
equipnent there i3, or sooa will be, 3 book
sveilable with software to sioulate a THC. Yolume
one of "Packet Radio - Software Approsch® uses the
VADCG protocol, volume two ia to use AX.25. The
suthor, Robert Richardson, delivered s psper on
the subject at the 2ad ARRL Coaputer Networking
conference and has now provided more detsil in his
book. Address: Richeraft Engineering Ltd. 1
Wahmeda Industrial Park, P, O. Drawver 1065,
Chautauqas, NY. 18722...

=

The FCC has nrsde some changes in the
requirements for station fdeatification, it scems
that pescket radio atations will no longer be
required to ID in CW s3 we are ocurrently doing.
(Look for full details in Q3T) Even though it i3
no longer s requirment, 1t is strongly recomended
by TAPR that we coantinue to identify sach of our
ststions ses ususl 80 other non-packet amateurs
will kaow who we are.

#

At oapproximately 23:00 UTC on May 27th =
successful packet QS0 was held between Tom Clark,
W3IWl in Waryland, arnd Ian Ashley, IL1AOX near
Auckland, HNew Zealsnd, on 28 MHZ, using the TAPR
TNC at 1200 bsud. The 13850 KM path i3 the loagest
distance yet bridged using packet radio. Also
participating ia the test was Bod Diersing, NSAHD
in Corpua Christi, TX. W3IWI and NSAHD previously
held seversl succeasful packet QS0°'s on 10 meters.
Seversl days later W3IWI snd Vera Riportella,
WA2LQQ, used the Memorisl Day weekend to try
ZL1AOX once again at 600 baud. Rip and Ien stayed
connected for over sn hour, enough time for a file
transfer or two. la Washington K1HTY and KAIGD
were SWLing snd copied many of lan’'s packets.
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From Lyna Taylor, WB6UUT, Lagune Beach, CA.:
Talks will take plsce on July 9th between San
Diego, Los Angeles, Venturs and San Frsncisco to
establish & dedicasted packet linking systea to
connact these four sites.

The ARRL Southwestern Division convention is
to be held at the Ansheim Marriott Hotel on
September 2-4. Two packet radioc presentations sre
scheduled, both Saturday the 3rd. The first i3 an
introductory session that starts at 9 AM. The
second runs from 2 till 4 PH and {s more technical
in nature. If you sre going and need s room make
your reservations now, also mention that they are
for HANCON to receive » convention discount.

S I

Tske & lcok on page 53 of the July 73, Bill
Ashby and Son Eng. list s "PAC/NET™ board. It i3
based on the VADCG TNC, although smaller st 4.5 by
6 lnches. It {3 compatible with AX.25 oa the
Yancouver bosrds in Bill's area, but at this tiae
has not made » connection to s TAPR TNC. Bill {s
aslso working up a BBS psckage based on the CP/M
users group material. Send him sa 8 iach disk and
he will return all currently availsble programs.
(This RBBS progam i3 also being used st 3LAPR, it
ia CPMUG volume 62 or SIG/M volume 8. Programs
8.19-8.21, RBBS22.ASC, RBBS.DOC and RBSUTL.ASC.)

e ——

Thaaks to everyone for looking over their
TNC. The waywsrd 27C684 EPROM has found it's way
ho-: togatu and i3 resting pescefully ia a cozy
socket.

The Minnesots Amateur Packet Radio (MAPR)
group has taken oca the duties of editing PSR. This
is our first time through the rigors of the Jjob
and we hope the results sre of value to you all.
Let us know of any changes or asdditions thast you
would like. We are constantly looking for msterisl
30 whatever your group is iavolved in, be it some
new application of the TNCs or an event designed
to publicize packet rsdio, we want to be in touch
with you about 1it.

Further, we ask any site that publishes its
own newsletter to put MAPR on the mailing list.
For those sites not priatiang thelr own, would it
be possible to have s “reporter® in the group send
news and notes to PSR on a regular basis? We can
do this via the mail, oa rsdio or via CompuServe.

Events across the couantry indicate rapid and
sustained growth for Packet Rsdio, PSR 1s the
return psth on the feedback loop, we need you all
in the loop... Thanks.

(Contact information for MAPR on page S5)



The President’s Corner

by Lyle Johnson, WATGXD

TAPR i3 ready to begin work on the high speed
terreatrial linking hardware and software. The
following i3 submitted for feedback so we can make
the systea as close (as practicsl) to everyone's
perception of what such a system should do and get
the tasks assigaed.

Proposed Packet Radio High Speed Linking

Preseatly, about 300 packet stetions in about
30 locations are coamunicating primarily on short-
range VHF frequencies at a signalling rate of 1200
bits per secoand. Clearly, it would be desirabdle
to establish {nter-group packet communicstions,
and the svailability of noan-locsl coverage would
speed acceptance of packet radio as a primary mode
of amateur radio communications.

Recently, experiments have been conducted
with coast to coast and intercontinental HF links.
A chaanel has been alloceated to digital
experimentation on OSCAR 10, and s psoket radio
satellite has been proposed and i3 in design at
AMSAT. All of these methods sre aimed at expanding
the geographicsl coversge of packet radlo sta-
tions, but. the siganaling rate is relatively slow.

One of the sdvantages of packet communica-
tions i3 the ability to share resources. A pscket
station should dbe able to use s gateway station to
extend its owa coversge, Jjust as » user of a VHF
rig cesn use s voice repeater to do so. Therefore,
while AMSAT continues its satellite development,
and AMRAD works on an adaptive modem for HF, TAPR
is committed to development of high-speed UHF or
microwave linking equipment. This concept is not
new, but the amateur radio environment places
unique constraints on the equipment required.

Systea Cbjectives

The current ceaters of pscket operation are
widely 3scattered geographically, but they are
conceantrated in areas of high population density.
Some of these sites could easily link vaing UHF
(requencies, 3such a3 LA/Sen Diego and Phoenix/
Tucson. Other groups could link vis one or two
additionsl hops, such as LA/Ssn Francisco.

In order to link existing sites snd sllow for
anticipated growth, some estimate of traffic must
be made. 1f we assuame that packet redio is going
to explode in the next few years (from 300 uasers
now to 3000 ia five yesrs and 15000 in ten), thea
the traffic offered the systez will 1likely be
enorzous in the near future. Oa the average, Bon
active packeteer may be expected to operate a few
nights 8 week, sad be on an hour or so s night,
generating a few thousand charscters of dats each
time. Therefore, our typical packeteer may offer
the larger network upwards of 10,000 bytes/hour in
bursts, but only sbout 300 bytes/hour average on
sctive days, or sbout 100 bytes/hour on long term
average. This is well under 1 baud.

At the preseant packet population, this means
the network may be offered a pesk burst rate of
3,000,000 bytes/hour (about 50,000 bytes/min or
sbout 6600 baud). In five years this can be
expected to i{ncrease by an order of magaitude to
asbout 66 kilobaud and in tea years to around 330
kilobaud, Naturally, this assumes that everyone is
on at once and wants to use the network at the
same time - not likely, but @ place to start. If
we assume that the more sopnisticated amateurs
will take advantage of packet radio's data
fategrity to anip files, as opposed to RTTY-like
chit-chat, the system loading will i{ncrease even
more drasatically. If every packeteer were to try
to back up his disk, the system could experience
severe constipation almost immedfately!

In order to reduce system delays, It s
common to design in excess capacity so that the
system is lightly loaded. Assuming the users not
on the system are compensated for by the flle-
dumpers, it would appesr that a capacity tc handle
upwards of S50 kbaud is the minimum desirable for
the "trunks" to meet the five-year demand, 250
kbaud being a better choice. As activity picks
up, parallel trunks may be established, much as
VHF FM repeaters oftea have similar coverage,
which will distribute the load.

Hardware Requiremeats

The following specifications are offered a3 a
guide ian fmplementing & high speed packet radio
linkiag systea.

Each relay link will operate on 220 MHT or
sbove. The FCC sllows us a 100 kHz dsts bdandwidth
on this band. Above 1215 MHz, bandwidth i3 aot
limited. If a 50 kbaud link is to be built, 220
MHz i3 recommended because RF gear can be easily
and cheaply built and maintsined for this band.
The 100 kHz bandwidth limitation will easily
accocmodate 50 kbaud, and use of fairly
sopnisticated mcdulstion techniques could
extend this dats rate to arouad 200 kbps. ir
significantly higher dsts rates are desired, L-
band (1215 MHz) is suggested due to less crowding
than 440 MHz and practically no  bandwidth
limitations. However, equipment for this band is
not cheap, and the RF clrcuitry is not as easily
maintained {due to lack of familfsrity with
pierovave techniques by sost Amateurs).

Topology suggests that the high speed equip-
ment be multiport to efficiently handle multiple
branches. Further, an faput port is needed for the
local ares to have access. Provision for up to
four high speed channels {3 suggested.

This equipment must be easily duplicsble,
msintainable and cost effective. It would probably
be supported by local groups much the same 3s
repeater groups do today, and 3 total cost ceiling
might be on the order of $1500 to $2000.

(President's Corner continued on page 6)
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TNC Kits

by Lyle Johnsoa, WATGXD

The Tucson Amateur Packet Radio Corporation
nas conducted extensive testing of a Terminal Node
Controller (TNC) design over the last several
moaths. 172 TAPR TNCs are in the field, and the
"Beta® design has been in continuous testing since
early November, 1982. In order to more fully
discharge our charter in developing and refining
packet radio communications, TAPR will socon
release tha TAPR TNC to the amateur commuanity.

The THC will be provided as a kit that
fncludes sll parts, a compreheasive manual
(including detsiled assembly inatructions), a
custom power tranaforamer with multi-tap primery
windings, a pretested printed-circuit board with
silk-screened componeat locstions, s built-in
modem, power supply, RS=232 interface, sand radio
interface.

TAPR {s currently writing aan updated manual
and revising the PC board layout. A trial runm of
25 kits will be supplied to a limited oaumber of
Beta sites for evaluation and testing in mid-
August. We are limiting this initial release to
ensure & rapid turnaround in the testing. It |is
not our intent during the kit testing to bring wup
more sites. The kits will be made evasilable when
we have determined that the revised design s
working properly, and that the documentation i3
adequate to sllow s reasonebly adept amateur to
properly sssemble, calibrate, {oterface and
operate the THNC.

Distribution & Availability

Orders for the TAPR TNC will be filled on @
first-come, first-served basis. TAPR members will
nave a degree of priority. Orders for multiple
units will be spread somewhat, to prevent large
orders from causing ean imbslance in distributioa.

To order, 3end your nsme, & shipping address to
TAPR, slong with $25 deposit. Upon receipt of your
depoait (sllowing 16 days for clesrance of none-
cashier's ohecks) your name will be placed 1into
the queve. You will be advised by return mail of
your expected shipping date. The balsace of
payment is due at least one week before scheduled
shipping (or you may get bumped!).

Since many of the components used i{n the TNC
sre now on manufacturer's allocation, we have
taken steps to schedule s number of kits. However,
we need IMMEDIATE feedback on your expected needs,
as well a3 deposits, 30 thst we may better plen
our production. Our present scheduls oslls for
genersl kit deliveries starting in September. We
are planning on 25 kits the firat month, followed
by 50 kits for esch of the following three months.
That {s only 175 kits, so if you sre {interested,
act promptlyl 1If there is sufficient demand, we
will incresse production as quickly a3 possible.

Product Support

Please note that support of the TNC,
{ncluding service bulletins aad notices of
nardwere and software updates, will be provided
via the Packet Status Register (PSR). Thus it is
suggested that prospective purchasers of TNCs
consider beccaing members of TAPR.
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PAC tivities

by Pat Snyder, WAOTTW

The Minnesota site has been active the past
few months showing and telling. Even before we
received hardware, the group had completed seversl
presentations about packet radio. A 1ist of places
vistted include: Honeywell, Minneapolis, Anoks,
Univae and Robbinsdale radio clubs sad the local
CP/M group. The series of visits generated quite o
bit of iaterest {in the Twin Cities amateur
community a3 well as {avitations to other clubs,

Another activity for us was Amateur Fair, o
reglonal hamfest that draws from several
surrounding ststes, this years attendance was some
2400 people. Here our principal goeal was to inform
the amateur community about Packet Redio and what
it could do. To achieve this, we provided a
handout containing s QST reprint and some locally
produced material that included the TAPR and AMRAD
pddresses as well as phone numbers of those in our
group. Two packet terminals were the focus of our
booth, both being coanected with statioas outside
the hamfest area. One was operating a3 s bulletin
board and the other ran s game on an Apple
computer. These terminals sllowed visitors  to
actually use the systems and see mad hear packet
radio firsthand. Some had heard of packet but
wanted more details, for others it was s8ll new.
This exposure produced more invitations for later
demonstrations ss well as new pscketeers, The
Amateur Fair operation required time and effort of
all that were involved yet it has been well worth
the work and is still returning benefits to us.

After the site recejved 1it's shipment of
TNC's and we had recovered from the initial
excitement, we found 1t would be helpful if we
could keep in touch with each other when not aear
s terminal. At sbout this same time we provided »
demoastration for the Honeywell radio c¢lub aad
mentioned this to them. Being interested in packet
radioc, they {avited us to use their 04/64 voice
repeater as aan intercom smong our membership., We
are also running o weekly voice aet to oallow
would-be packetteers to keep in touch with what is
nappeaning aad to help answer their questions. The
Honeywell machine, being 1lightly used, i3 an
excellent place for such sharing. The aystem is
working well and provides the site with regular
exposure to the outside world. For thelr
assistance, 1 would like to thenk Rick Whitlog,
WOTH, and the entire Honeywell Amsteur Radio Club.
Their help has been s great boost to MAPR,

1 also need to thaak the other members of the
Twin Cities Bets site for all the hours of work
that they nave been put forth to make things
happen, for without them nothing would have. It
has been grest to work with them and 3ee their
various taleats {n action.

From the past and the present we come to_ the
future. The site is busy on seversl froants. There
are many packet demonstrations yet to be gilvea as
well as more hamfests to attend., We are close to
establishing a permaneat bulletin board as well as
a very well situated packet relay site td cover
the entire metro srea. Further down the line we
see 8 many-fold increase in our aumbers as the
TAPR kits srrive and sre sasembled, How we deodl
with this growth is » very important (issve as
well. We don't have all the answers but 1t s
exciting to be lnvolved in 3 bit of pioneering.

(PACtivities continued on page 5)



Hardware Happenings

by Clay Bartholow, KDOBY

On the heels of the U.S.-IL packet exchanges
comes an incressing feeling thet the sudio input
to the TNC is quite sensitive. One of the prodblems
resulting from an excess of audio drive fa that
the HDLC chip "thinks” that it is detecting e
carrier most of the time. This 1is perticularly
apparent 4in the relatively noisy eanvircament of
HF. Tom Clark, W3IWI, and others have recommended
the addition of an LED to moaitor Carrier Detect
activity at pin 39 of the HDLC chip. One point at
which this signal 13 easily asccessible i3 at the
4.7 kohm pulleup resistor at pin S of the 2211
demodulstor (U18), Another handy place to pick off
the CD 13 at pia 19 of J1, the parsllel 1/0
connector. The 3ignal here is the inversion of
that applied to the HDLC chip, It may be wise to
drive the LED via one of the two uaused Darlingtoa
drivers of U21. When you have that coanected, the
appropriste audio level may be ascertained by
viewing the pulse rate of the LED. In the absence
of sigansl it should indicate Carrier Detect sbout
ten percent of the time; with packets coning
across the sudio line CD should be on  solid, If
you look at the two LED's you've been using for
setting the audio level I'd wager they are off., If
you have the opportunity to view the sudio st the
Junction of R35 and R36 with an oscilloscope, you
should notice the difference in the signal wusing
the CD LED vs. the original method of adjustment.
While you have the 'scope out, Tom alsoc suggests
that you set the receiver audio so that the signal
on U!8 pin 3 {3 about 30 to 50 perceat of the
reference voltage on pin 10 of that IC.

While we are on the subject of sudio input,
the TAPR folks have recommended to all Beta
testers the following modification:

Lift the leg of C13 presently connected
between the 680 ohm and the 6,8 kohm resistors and
run @8 jumper from this capacitor leg to the radio
side of C14 (say at the conneotion at JP9). Thia
remsoves the 4{nput amplifier from the aud io
channel, bdut allows 4§t to run the LED's. The
signal level, as indicated on the LED's, should
novw be set 30 that they are on slightly with valid
dats running into the audio input to the THC.

An additionsl mod, suggested by TAPR, 1is to
replace C19 by a .05 ufd cap, aad, If your rig's
mike Laput has high eaough {aput impedance, Ll30
replace C18 with a ,05 ufd cep.

As with any modification, whether it's TAPR's
or your own, Kkeep the feedbsck coming. Your input
i3 extresmely important. Send your hardusre-related
items to either TAPR directly, or to:

Clay Bartholow
2814 Plessant Ave. So.
Minneapolis, MN 55404

Some of you who have had the opportunity to
run through the calibration routines may hsve
noticed 8 sixth choice in the menu options. This
{3 the ROMN checksum. In s manusl update for
Version 2 and Version 2.1 software the following
information {a given:

ROM checksum

To verify the ROM checksum, select optica 6.
A "16 bit hex number will be displesyed for seach
ROM,

The correct asums for Version 2 are:
A FO83 C ACH#1 E 0792
The correot sums for Veraion 2.1 are:

A FOAS C ACHEY E D392

I nope you don't need those, but there they
are for your reference, Put a copy of them with
the sectioa oa calibraticn on Page 18 of your
documentstion,

Elsevhere {n this 1issue of PSR s the
sanouncement of the new kit TNC. How does it
compare to the Beta bosrds? Here is s asummary of
the new hardware:

{1) 32 kbytes of EPROM (vs. Beta's 24 k);
(2) 8 kbytes of RAM (vs. Bate's 6 k);

(3) two 512-bit banks of NOVRAM (vs. Beta's single
256 bitas);

(4) modem disconnect, with all applicable HDLC
oonnections;

(5) improved modem design, with lowver noise floor,
greater fnput signsl range, greater wmic audio
adjustment range, improved signal level indicator
circuit, LED monitoring of sdditionsl signsl lines
{such as Data Carrisr Detect), configurstion of
moden psrameters vis DIP carrier;

(6) serial I/0 port acceas via s right-sngle pc-
mount DB258 conneator at the edge of the board;

{(7) psrallel port access vis s right-sngle pe-
mount DB253 conanector at the edge of the board;

(8) radio 1I/0 port sccesas vis a right-sngle pc-
mount DB9S connector at the edge of the board;

(9) power connection via an 8-pin “"Molex™ style
connector;

(10) 1improved +5 volt power 8supply 1ncluding
sdditionsl connectors to support an off-bosrd 5
volt regulator;

{(11) redeaigned power trasansformer with 105/115/125
volt AC primary windings;

(12) pull-up resistors on the serial 1/0 port
handshake lines to fscilitste use of sbbreviated
RS«232 ianterfaces;

(13) revised circuitry for calibrating the 1700 Hz
PLL demodulator.

That's it for now. Keep the feedbmsck coming. And
if you have any suggestions for this neophyte
conductor, send it slong. Happy Packets!!!
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(PACtivities contlinued from 3)

Dated June 16th Laguna Reach, California. 1
wanted to bring you up-to-date on what is going on
in San Diego for inclusion in PSR. We have
aspproximstely 12 stations on the ailr, two or these
are using S-100 boards with WD1933 HDLC chips and
their own software written in C.

1 am 60 miles from the San Diego srea proper,
and can connect with most of the stations there.
We also have permission from a repeater organiza-
tions in Orange County to use their volce systenm,
wnien covers San Diego and Los Angeles, Wnile this
is not an ideal link it serves well for now.

Further, San Diego would like to clsim the
first mailbox system designed frem scratch for
Packet Radio. This mailbox ruas on the Apple 1I,

Jj{+ and //e under UCSD PASCAL witn either tne ccs
7710 serial interface aad Thunderware Thunder-
clock, or with the Mountala Computer CPS card. The
system requires assembly languasge drivers for the
serial interface and a Library unit for tne clock.

The first generation mailbox has been on the
air since March, 8nd a secoad generation is uander
development., The system will be made available to
tne public when I have completed oy debugging. I
will also assist anyone who would like to modify
my clock and serial port drivers to fit thelir
systenm. Drop me a postcard {if {nterested and 1
will contact you when the system is available.

Lyan W. Taylor, WBEUUT
463 Myrtle Street
Laguns Beach, CA. 92651
(718) 497-26T1

Points of Contact

PSR Mailing Address:
Minnesots Amateur Packet Radio
e/0 Pat Snyder, WAOTTW
University of Minanesota
University Computer Center
208 Union Street S.E.
227 Experimental Engineering Bldg.
Minnespolis, MN 55455

TAPR HF Net:
21.280 or 14,235 HHz
1900Z Sundays

PSR CompuServe HNumber:
Paul Barnett, NOCRN
70225, 1252 .

The Tucson Amateur Packet fladio Corporation
{s a noaprofit scientific research and development
corporation. the corporation is licensed in the
State of Arizoanas for the purpose of designing and
developing new systems for packet radio communica-
tion ta the Amateur Radio Service, and for freely
disseminating faformation acquired during and
obtained from such research.

The officers of tne Tucson Amateur Packet
Radio Corporastion ere:

Lyle Johnson, WATGXD President
Dean Connors, KD2S Executive VP
Heather Johnson, N70ZU Secretary
Chuck Green, HOADI Treasurer

The Packet Status Register is the official
ublication of the Tucson Amateur Packet Radto
Eorporation. Explicit permisaion is gronted to
reproduce any material appearing herein, providing
credit s given to the avthor snd to the TAPR
ecorporation.

Membership Application

.

Tucson Amateur Packet Rsdio Corporation
P.0. Box 22888, Tucson, Arizons 85733

Name:

Call License
Sign: Clsas:
Address:

City &

State:

Iip (Postal) Code: .
Home Vork
Phone: Phone:
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If you wish not to have any of the asbove items
publisted §n a membersanip list, indicate nhnere
which they asre:

I hereby spply for membership in TAPR. 1 enclose
$12.00 dues for one year.

Signature

Date

Which Beta Test ares (if any) i3 closest to you?




(President's Corner continued from page 2)

In the interests of spreading the design
task around and flexibility s modulsr design s
proposed. The modules are 88 follows:

(1) RF deck - 8 single-channel, crystal controlled
unit of about 10-watts power output, class C, well
protected from snteans faults and the like, using
an IF asignsl of 10.7 MHz.

(2) IF deck -~ s modem to convert the necessary
I:stcl signsla to and from s modulated 10.7 MHz
aignal.

(3) Digital deck - contains the aicroproceasor,
memory and logicelevel 1/0 ports. DOue to the
apeeds {avolved, s fast 16-bit processor |{s
suggested. Posaible candidates include the 68000
and the 8086. The memory should be large enough to
buffer the incoming chananel(s) traffic. If helf-
duplex operstion is required, then it must store
up to N ohsnanels' worth of dats at the natimum
rate between channel turnsround. It is propoased
that the RAM be error detecting, on the order of
256K bytes for half-duplex operstion, aad 63K to
128X  bytes for full-duplex operation, with
sufficient bytewide sockets provided for up to 63K
bytes ‘of EPROM.

Software Considerstions

The first high-speed linking devicea will by
necessity be test-beds for protocol .experinenta-
tion, and therefore must be very flexidble., It is
not inconceivable that software development tools
mey best reside on the digital unit itself, elong
wvith mass storage. Once things are defined and the
network grows, the sophistication of the "linker”
msy be reduced by the removsl of such festures.

Alternatively, tne 1inker may be ttghtlyl
coupled to 8n accessable development system with!
upload/downlosd cspabilities. It i3 not practicsl
to assume thet the linker ftsell will be easily
accessable if it provides wide-range coverage.

Any languege selected should be capsble of
support and efficient compilstion. The linker may
nave to perfora routing decisions during pesk
traffic conditions, 20 alow, {nefficient
slgorithms or coapilers may not work.

Iaplementation

It i{s suggested that this propossl be
reviewed by those with an interest, and
favestigations {into modulstion techaniques and
hardware begua. After adout two or three months,
TAPR should meke some definite decisions sad degin
the design tesk.

By modular design, various hardware systems
can be designed at various TAPR and  TAPR-
sffilisted sites. Similarly, the software effort
must be coordinated and tasks passed around to
those with the ability to help. It 1is expected
thet TAPR will coordinate the efforts of the
volunteer sites.

We have witanessed the birth of » nevw era in
smateur radio commuaications. It is up to us to
assure its continued health and growth. "PACLINK"
{s needed, and TAPR possesses the necessary skills
and motivation to implement it. An opportunity to
have a lesting impact on smeteur radio bdeckons,
and we aust once sgain rise to the challenge.

#

Tucson Amateur Packet Radio Corporation

P. O. Box 22888
Tueson, AZ 83734

Check the address label for your
membership expiration date.



