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President's Cormer

What is 2 "smart’ radio and is our spectrum really ulilized, or just
oeeupied with 200 year-old technology?

Although the concept of "smart” radios is not something new, one of the
best articles [ have read in some time was recently published in the June
Forbes ASADP by George Gilder, which is available on-line [Gilder, 19971
T'his last vear, Dave Sumner, Exce Vice President of the ARRL, wrate about
these coneepts afier allending the Spectrum En Bane heanngs held by the
FCC in which Paul Baran (gmandlather of the Internet) spoke [Sumner,
1996|, The basic concepr is the maximum reuse ol spectrum by building
radios that ¢can determine where and how to operate.  “Baran’s written
testimony described the need to move away from the communications
model of ‘dumb transmitters walking to dumb receivers” and toward
networking with “smart’ cquipmenl having greater tolerance for impurity
(i.e., imerference), maximum reuse of the spectrum through shorler range
transmitters, and incentives to maximize shared use of spectrum and to
miinimize specirum "warehousing.” [Sumner., [996].7 These concepls have
been a major foeus for some lime with those working within TAPR on the
Spread Spectrum technology issues. The stormy news 10 someis thal these
maplerm-day “smart radios’ will be built on Spread Specmum technology.
We now find oursclves in a rulesimaking process at the FCC that could
seriously jeapardize the Amateur Radio Senvice’s (ARS) place in history

Look for TAPR at these U ing Events

Sumimer 1997 - [ssue #6567

Ot 10-92, 19497 ARFL & TAPR Oigital Consnunications Conferencea
- Baltimore / Washington Infernational Airport
Packet Sttus Brgivter
Tocson Amarcur Packet Radio Corp. PERIOCDICAL
P} Bux 51114 POSTAGE PAID AT
Denton, TX Todiki-0114 OENTOM. TX.

ADDRESS CORRECTION REQUESTED

3 Page 1



President's Corner, continued...

for the creation of such devices over the nexi [ive vears,
all hecanse the Notice of Proposcd Rule Making (NPRM)
regarding changes o the Spread Specium rules may not
go far enough in some arcas or may actually be worse than
those written in 1985 in other areas.
(Bilp/fwww tapr.org/ss/mle changes html).

As Gilder stares “.. frequency shorfege 1s caused by
thinking solely in terms of dumb transmitters and dumb
receivers. With loday™s smart electronics, even cccupied
frequencies could potentially be used.™ [Gilder, 1997]
The approach some would take today, while TAPR 15
focused on working lowands [ulure spread spectrum
radios, falls under the concept of less than intclligent
transmitters and receivers. These less than intelligent
radios arc going 1o be less expensive 1o implement and
easter to comprehend under the cement paradigm of
dipital systems, but where do we find the 10-200hbz of
spectrum that doesn’t interfere wilth anyone else, so thal
we can operate these more traditional high-speed rados
using methods developed in the last 20 vears? Probzbly
on bands that will be very dilTicult to implement them on,
that also cost more to produce, and don™t offer much
distance lor communications in efther a metropolitan or
local area.

With regard 1o the issue of 'is our spectrum being
oceupled or uiilized. " “The chiel reason lor the apparent
shorage of spectrum, he concluded [Baran), is regulation
of it.” [Eehoing his earlier critigue of wireline
communications, he declared that “the present regulatory
mentality tends 1o think in terms of 2 centralized control
structure, altogcther too remimscent of the old Sovied
econgmy,  As we know today, that paricalar form of
centralized system .. ultimately broke down, Emphasis
with that structure was on limiting distnbution rather than
on maximizing the creation of goods and services. Some
sav that this old highly centralized model ol economig
control remains alive and well today-not in Moscow, but
wilhin our own radio regulatory apencies," |Gilder,
19971].

“T'he hearnt of the problem 1s the concept of spectrum
g5 public properly — as scarce real eslale or g pregious
natural resource. Spectrum 1s nothing of the kand. It has
been crested by a series of brilliant technical innovations,
beginning with Marconi and confinuing in a steady stream
ol high technology oscillators and digital signal
processors: from magnetrons and klystrons to varactor
multipliers and surface acoustical wave devices, from
gallium arsenide and indium phosphide heterojunctions
to voltage-controlled oscllators and Gunn or IMPATT
diades. Spectrum 1s chiefly a product of inventors and
enlreprensurs. Americans will rue the day when foreign
governments and international orzanizations begin
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FPresident's Cormer, continued...
guclioning and taxing, marshaling and mandating the use
of these mostly American technologies. [Gilder, 1997]7

“The real estate model applies chisfly to broadeaslers
and others using analog modulafion schemes in which all
inerference shows up in the sipnal. A television signal
requires some 30 decibels of signal to noisc power, o
100.00040-1, By contrast, error-correcied digital signals
can offer virtually perfect communications &t a
sigmal-to-noise ratio well below 10 decibels, or 10,000
times less. Moreover, new digital systems can divide and
subdivide the spectrum space into cells and difTerentiate
calls by spread-spectrum codles or even isolate particular
connections in space by space-division-multiple-access
devices that function as “virmal wires" sllocating all of
the spectrum to each call. [Gilder, 1997]."

Paul Baran and George (Gilder have been writing about
these ahove izsues for some time now and this subject is
of particular relevance if we read the comments and reply
comments to the lalest comments and reply comments
regarding FCC Docket 97-12 the amendment of ARS
rules to provide for greater use of spread spectrum
communication technalopies
{(hitp:fwww tapr.org/ssrule changeshtml). Many of
the comments discuss the need for less regulatory
mandates to allow cxperimentztion to dnve whal
technology is being developed within the ARS. Others
don’t share these views, as you would expect within such
g diverse hobby as amateur radio. Some of the comments
are easily definable as the protecton of exisling "spectum
warehousing,” by the facl that other amateurs don’| want
any new mode operaing in “their” part of the specium
that could possibly interfere with what they do as part of
the hobby, even when all of amateer radio 1s sharcd
among all users. Tlowever, much of the perception of
Spread Spectrum technology is driven by the yeoman
service done by AMRAD in the early 19803, which led to
the current Part 97 rules on spread spectrum and also by
the ARRL “Spread Spectrum Sourcebook.™  However,
many of these beliefs on how Spread Spectrum behaves
among other users of the spectrum is based on 19705
technology or on analogies that deal with military radars
or other systems that are nol relevant to digital
communication systems. The “smart® redios that Gilder
talks aboul and amareur radio must be implementing s
hased an 19905 technology, not technology [vom 20 years
30

The only reason we can’t share our amateur radio
spectrum and must have band-plans is because we choose
to use older snalop modulaton schemes o which all
interference shows up in the sipnal. With a “smart radio,”
even if we use segments of the bands that amatceur
satellites. weak-signal, EME, and voice repesiers operate
on, these radios can avoid cerlain narrow spectrum when
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it senses potential interference possibiliics.  We must
view specirum utilization as a local 1ssue for these types
ol new radios, not as a national regulatory policy. Let's
take a few examples. There are maybe several hundred
EME operators spread throughout the US. How many
hours of the dav, week, or year does one of these EME
enthusiasts actally operate their system? If the EME
station keys up Lo transmit at the moon, doesn't the locsl
“smart” radio hear that signal, know what the sub-band is
used for, and then avoid thal segment for say 12 hours?
T'ake amateur satellite operations, how ofien is a satellite
on & particular sub-band or frequency available for
operation during any one day? Again, these satellites
nperate on frequencies of sub-bands. When a 'smart’

radio sees nperations by @ slation could it not just keep
monitoring that freq. and wait for some peniod of time to
slart to use it again? This approach works very well for
voice repeater band segments in which many hours of the
day voice pairs go unused, bul during a few hours of the
day have high-peak walTic use. The sbove examples are
based on the assumptions that 1) we have an ameteur radio
opergtor using this mode in g 10-30 mile radius of a
smart’ radic gnd 2) that these new radios are going
interlere, However, the purpose of using spread spectrum
technology is o build radios thal can use much lower
power Lo accomplish their operations and at the same time
not be apparent to other users on the spectrum far away.
Thus, if vou don’t have any local TME, satellite
operations, or whatever, vou don’t have to wormy gbout
point one and will be able touse all the spectrum you have
available to you instead of following a band plan that
doesn’t necessarily apply to vour arga, Although, if vou
live in 2 metropalilan arez, then much of the inlelligence
of the radio sets used more ollen. Also, if these radios
really are as transparent as we hope they will be 1o olher
users in the spectrum, pussibly only a small segment of
the amaleur radio population, say weak-signal operators,
nead to be worricd sbout point number two.

With the types of “smart’ radios (hat TAPR intends to
design, amateur radio could once again be on the leading
edue of lechnology. However, if the FOCC listens to those
against new lechnolopy innovations or issues regarding
protection of other operating modes. and the FCC issues
a linal Report and Order (hat doesn’t truly allow
experimentation and implementation ol “advanced Spread
Speetrum commumnication devices, then we could be so
seriously hobhled, as to be wnable lo contribute
meaningfully to the advancement of the ongoing
telecommunications revolution. This, becanse a small
proup within our hobby are afraid of new mnovations that
might cause a certain amount of dislocation within whal
they perceive to be their operafing inlerest

Amateur radio as & whole has a decision to make: do
we advance and participate in the wireless
communications revolution underway and be a key player
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President's Comer, continued...
init, or do we sit on the sidelines waiting for gur spectrum
1 be taken away so that we can at least operate the way

we have for the last 20 years for another 3-10 years? If

we don’t become active parlicipants with rules that allow
lor that participation, then ather commercial services will
produce the necessary technology and we will find
oursclves losing our spectrum in the coming WRC
conferences. These zre the same frequencies that provide
communications in times of emergency, proving grounds
for new technology, and recreation to many that
participate in our hobby, but could evenmally go to other
services thet show better utilization and outcomes.

Another polential downfall is that there is a group of
Jecision makers that feel that any new technology should
be forced to the higher bands, because they believe
“smateur tadio needs to have things operabing up
there.” This is the “use it or lose 1t” concept. One reason
that many amateurs are not on these “higher” bands is the
cost, difficulty in making such systems work beeause of
a lack and cost of lest equipment, and the nsefulness of
some of these higher-bands in the "mobile” environment.
1t makes sense Lo build these smart radios in places on our
bands that offer the greatest potential lor frequency reuse
and utilization and alse on ynder-utilized higher-bands
where we can make systems go lasier because of more
spectrum width. We wall build 1.54Mbps (T1) and faster
raclios starting on 1.2Ghz and upy;, however, saving we
shouldn’t develop slower data and voice systems on 2
meters or 70 cm because people already operate there 1s
difficult to comprehend. These gre the bands that need the
technology described shove the most. Bands where
people can no longer et coordinated (1.e, warchoused)
spectrum {o build maditional systems on bands that are
really undenitilized based on the number of people using
them, but heavily oecupied becanse o band planning (hat
limnits where people have agreed to operatce,

Do we want to see amateur madio go the way of the
"Sowviet economy’ as Gilder points out or do we want io
keep amateur radioin the spodight of technical innovabon
and leadership? Iknow what my answer is...do you know
what vours 157

To finish this segment, let me gquote David Sumner.
Exce Vice President of the ARRLL, again. “First, the rules
of the yame are changing. As incumbent users of the
spectrum, we must realize that the vardstick by which our
use is measured is weiting longer, Second, digital
technology gives us powerlul new tools |0 enhance our
gwn service — tools that we have barely begun to think
about using [Sumner, 19967 *To let the
\elecommunications revolulion start without us would be
as shott-sighted as failing to convert from spark o CW,
or from AM 1o S8B. [Sumner, 199617
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If what David Sumner wrole about the future s comrect,
lhen the comments and reply eomments filed by (he
ARRI. and others concerning the changes in rules for
Spread Spectrum don'treflect this perceprion of the fulure
al all. They reflecl an animde of aceepting what the FCC
has proposed for the new rules without question or of
keeping the slatus quo of spectrum protection and
pperating modes and not encoursging experimentation
and implementation of new mades to keep the hobby alive
and prowing inlo the next century.

What is & long range vision and how does the TAPR
membership panlicipate now?

Four years apo now, several of us started looking
seriously into Spread Speclrum communicalions
lechniques as a possible solution 1o the several critical
factors lhat faced both the aspeels of digital
communicalors 2nd the hobby in general. I wom™l cover
them here, since 1 have covercd them in past columns
(http://www taprorg/taprhiml/presidents_comer heml).
| have stated in those columns that the TAPR long range
plan in this area is going to teke ime. | have received
messages of e-mail and USEMET that stale "now that
TAPR has said it is doing something —why hasn i TAPR
completed it yet?” Well, the answer is “it takes time [0
implement new technology, ¢specially technology that
now integrates RT into the design® and “technology thal
requires rules changes o make it practical to make
available’” The current rulemaking process has been
underway for over two vearsnow. I think the vast majonly
of TAPR members undersiand this, bul many non-TAPR
members don’t see this and expeet il to be happening now.

If we look back om the current long range vision
statemenl from TAPR, we can sce lhe roots of those
thoughts as Tar back as 1988, when Pete Ealon proposed
the TAPR PacketRadio project. Pete had the correct
vision end il the project had been suceessiully completed,
there is no telling just how much that project would have
chanped the face of current amateur radio digiial
communications. To date, (he packetRadio was the only
project that TAPR had atfempted that involved the
inlepration of digital and RF clements into the design, All
the other successful TAPR projcets lo dale have just
focused on the digital side of things. With Spread
Speetrum digital communication syslems, the integration
of RF and diwital elements is crucial to the suceess of both
making it work and making it available at a price amateur
radio enthusiases will perceive as aceeplable and plunk
down their cash to purchase.

To this end, at the TAPR Board of Directors mecting
held in Dayton in May, the board voted to fund the initial
stages of a 900Nz 256K bps FHSS (Frequency Hopper)
desipn. This is one of two designs thet TAPR should be
underiaking in the next year. The second design, which
we believe will target either 24GHz or 1.2GHz and
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Prasident’s Corner, continued...

operate at speeds up o L544Mbps (T1), is en hold
awailing for the NSF (National Scienee Foundation) grant
1o support the developmenl project to be started. Both
radios fall into & calepory of being intelligent. This 1s
something that many of us have been discussing
informally Tor the last two years and is a key part of the
MSFE grant proposal. The $00Mbe radio design group has
gsked that their identity be kept quict 5o as 1o give them
time (o devote their energy o desizn and development.
This group has past experience in the necessary areas and
T think we will see something eventually, We must give
them fime and space to complete their work. With luck;
we will all b able 1o read sbout the initial design at the
upcoming Digital Communications Conlerence.

There are several ways TAPR members can participale
in these long range plans now.  The first 1s o begin
learning and educaling yourself sboul what Spread
Spectrum is and how it works today. There is & lot of
information on the TAPR web page
(Bttp:fAwrww tapr. orfss ) and at vourdocal library. TAPR
supports an e-mail lisi lor Spread Spoctrum
communicalions. (et on thal 1ist and start asking
questions. There are many on there who will help Elmer
those interested in the mode. I you don’t think Spread
Spectrum is the answer, then rescarch other options as
well  Learning and education is a lot of what
technological change is about.

Second, | might be lecluring the congregation that
already knows what TAPR 1s deing, but it is impossible
for the TATPR Board and a few of the movers o handle
all the questions and diseussions that heppen on packel
radio BBS traftic, USENET, and at local meetings, [twill
be up 1o the TAPR membership to communicate whal
TAPR is about and defend it when incorrect and
defamatory statemenis are made by others. Ttisup o the
TAPR membership to cducate those that don’t understand
or believe that new communications technologies arc
based on 19705 technology, 'T'ry to help disseminale the
truth as you see it, and help stamp out the ramors and
conjcoture

Another aspect to vour involvement 1s to contact your
ABRI. Mivision Director and lel himdher know what you
think ahout Spresd Spectrum and what TAPR is actively
pursuing.  You might ask why is it important to
communicate with the ARRI? The last membership
survey we did showed that over 80% of TAPE members
supported the ARRL as members and we must
acknowledye that the ARRL has alarge voice in the future
of whal happens at the FCC, as well as several other
important aspects of the hobby.  Your director's
representation al he ARRL board mectings can only be
as good gs the information supplied by their consttuents.
This is YOU il you are in that 80% of TAPR members
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who are also members of the league! TF you think Spread
Spectrumn is an important fulure mode in amalewr radio,
you need to drop an e-mail, write a letter, or call the
director that represents vou and let them know what you
think. Those that opposc the [urther use of spread
spectrum in the hobby have already been doing this, so
we had better start paricipating in the process or the
current FCC rulemaking will conclude and we might find
that we have tules (hat really kill the current spark of
interest that has beium (o kindle and might one day
hecome a bright flame in the hobby with regard to spread
spectrum communicalions in the amateur radio bands.

Other Organizational 1ssues

Don't forgel that the ARRI and TAPR Digital
Communications Conference will be held in Baltimore.
MDD, on Oetober 10-12. Proceedings deadline for papers
is Aupust 20th! Deadline for booking your hotel room if
vou are flying in or slaying overnight is Seplember Sth!
This is & full month before the conference, so don't put
off getiing your hotel room: get it now while room rates
are al the confercnye price.

TAPR will have a booth at the ARRL National
convention to be held in Jacksonville, FL, on August 2-3,
1997. Be sure to drop in and say hello to Steve Bible,
MTIIPR, and me; we will be working the booth, 1 don’t
think we will be presenting during the conference, but 1
am sure we will have plenty to discuss il you come by the
booth,

Arthe TAPR Board meeting at Dayton, we also passed
the Affiliated Groups motion. There will be a full writeup
in the next issue about how local and regional groups can
become afTiliated with TAPR

I want to take g second to congratulale Steve Stroh,
MNRGNI, lor his excellent work and effort as scorctary of
the organization. since he took over this position shortly
afier last vear's board meeting at Sea-Tac, Washinglon

Bob Hansen, N2GDE, PSR Editor is always looking
for technical papers to publish in the PSK. From reading
all the g-mail in the last several months, people are doing
things; so please take a few minutes to write it up and send
il 1 Bob for publication in the PSR

Lntil next quarler!
Cheers - Greg, WD3IVD

Summner, 1. {1996, May). 1s there a spectrum shortage?
(ST, p. 9. Beprinted with permission in P35/ issue #63,
p. 17

Gilder, G. (1997). lnventing the internel again. Forbes,
ANADR, Tune 2ndd Web:
it frerwrw forbes com/asap'97/0602/106. hitm
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NADSD Update

¥ you havent visited the Norh American Digital
Systems Directory in the last few months, you should.
The web pages have undergone a major face 1ift. The
system now contains over 3900 entries submitted by 127
oreanizations in the US, Canada, and Mexico.

The system still has some work Lo do to get Mexico
fully operational, but we expect to see thal happen before
the end of the sunmer.

The only US states/terrilories that do not have
information being submitted include: Kentucky.
Montana, Oregon, Pucrto Rico, and Wyoming. There are
several regions in Canade that also do nol have groups
representing. IF you can cover one of these areas, please
contact Carl Estey, walleqa(itapr.org
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The NADSD participanis will begin lo work toward
ensuring current updares near (he end of 1997 for
inclusion in the 1998 TAPR CD-ROM. as well as
investigating (he possibility of doing a publication of the
data [or sale by regional groups paricipating in the
printing.
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WWV/H demodulator/decoder
sdillegmucy. udel edu

You may be interested in a DSP-93 modem program
which implements a radio clock based on WWV/WWVH
transmissions. It has a nominal liming error less than
+.125 ysee when macking one of the slations and nominal
frequency error less than +-0.4 PPM when nol lracking a
station, The clock produces an ASCII timecodc thal can
he nsed Lo set the time of another device, such as a
compuler, as well as precision relerence signals that can
be uscd for other purposes, such as o drive laboratory lest
equi pment.

This has been a fun project and something I wanied 1o
do sinee T was a consullant to Precision Standard Time,
Inc. (PST1), when they made the 1020 Integrated Time
Source, which is synchronized by WWV/H. I made rash
sugpestons o scrap the conventional micraprocessor thal
runs the thing and replace it with a DSP chip with
appropriately eleganl demodulalion and decoding
alporithms. T also suggested to rely more on sophisticaled
sigmal processing, which can dig deep In the noise, and
less on mulliple-frequency scanning, both of tese things
provide better accuracy and lower cost. Well, they sold
the business to Traconex before I had the chance 10 put
the idess in practice.

The program is no loy, the design is based on optimum
receiver prneiples using a maximum likelihood approach
and matched filter, synchronous detection and soft
decision algorithms. The ¢lock discipline is modelled as
a Markov process, with probabilistic state ransitions
corresponding to a conventional time-of-century clock
and {he probabilities of received data correlated with each
decimal digit as it advances. The result s 2 performance
level which results in very low error rales, even under
condilions when [he one-minule beep from the WWY
signal, normmally its most prominent [ealure, cannol be
detected by car with & communicatons receiver.

The program produces ASCII fimecodes in two
[ormats, one compatble with the Spectracom radio clock,
which is supported by the Network Time Protcol (NTP)
distribution for Unix and Windows, plus anothes
including more performance data 1t also produces a
number of debusging formats and various signals
synchronized Lo the WWY/TI signal. It can operate at a
mumber of baud rates from 300 bps o 133.6 kbps. The
D%P-93 front panel LEDs are intricately coded to reveal
the health of the prozram and the various demoedulanon
and decoding algonthms.

There are 5 couple of things that have stumped me so
far, both having to do with the 16350 UART in the
DSP-93. | have not been able to get transmit inlerripts to
waork, which would provide better aveuracy for the ASCIL
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timecode. Also, | have not been zhle to wigale either the
RTS ar DTR lnes (o provide a precision pulse-per-second
{PPS) signal io discipling the computer clock down to
micraseconds. A mystery remaing why the matehed filters
for the WWV and WW YV H seconds tick can’t pry theiwo
apart. Suilable mea culpae are revealed in the
dacumentaon

The distribution confaining the program SOUrce,
[I5P-93 binary, functional descripion anid operanng
instructions, is available for snomymous FTP from
fip.udel edu in the file pub/Mmip/wwy tar Z. This is a work
in progress and 1 invite anybody to monkey with the
aleorithms, experiment with new lealures and generally
have & wood Ume. Your comments and suggestions are
most welcome

Drave, WIHCE

Timewave Acquires AEA

herpefwww Limew ave.comyaea himl

AEA Acquisition Completel

Timewave has compleled the purchase of ail the AEA
{ Advanced Electronic Applications, Inc.) products except
the snlennas and antenna analvzers. Timewave will offer
new product sales as well as warranty service. repair, and
firmware upsrades for existing AEA praducts.

Tempo Research Corp. of Vista, CA has acquired the
ALA antenna analyzer and antenna product lines. Contac
them al 406-587-3795 (Voice/Fax).

Upgrades and Repairs

Timewave recognizes that the lack of a source for
upzrade EPROMS, repair parts and factory service [or
older products may have caused some inconvenience to
AEA customers. Setting up the factory service and
upgrade facilities is Number | on Timewave's list of
1asks.

Timewave will handle warranly service for all AEA
data products, including those suld by AEA in the last [2
months, and those new AEA products currently on
dealers’ shelves.

Timewave will make periodic announcements about
the products and services as they become available.
Walch the Web page and Timewsave magazine ads for
additional information. Also check with your favonte
dealer for infurmation, data sheets, and calalogs as each
product gets intoe production.
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Phase 3D delayed

Space Bulletin From ARRI. Headquarters

AMSAT Phase 310 ofticials remain optimistic despite
another delay in the launch of the Ariane 502 that 1s
seheduled to carmy Phase 3D alofl in mid-September, The
European Space Agency, ESA. announced this weck that
the Ariane 502 launch will be delayved a couple of wecks
until September 30 at the earliest while the rockel gets
another engine. It's the second delay announced this year
for the Phase 31 vehicle. In March, the launch date was
moved [rom early July to mid-Scplember. AMSAT-NA
President Bill Tynan, W3XO0, remains philosophical
alvot the schedule changes. “It's more of the same,” he
sqid. “We're frying to use all the tme they @ive us
productively.”

Orbital Report On-Line said this week that a faully
compenent was detected in the liquid oxygen lurbopump
of the Vulcain engine duc to flv on Ariane 504. Since the
origin of the flaw was identified a5 4 possible production
defect and a similar element is known to be in the pump
of the engine atready mounted on the Ariane 502 rocket
that reeently arfived in Kourou, French Guyana, the
European Space Agency end the launch consortium
(CNES) have decided to remove the engine and replace
it with the one originally scheduled for Arane 503 which
features a component from an older production batch.

Any delay increases the overall cost of the project, but
Tynan characterized the addiional cost factor of the most
recent delay as ‘noise level.” He did not have a precise
cost estimate. Tynan, who was at the Phase 30 Integration
Lab in Orlando, Florida, said everything is going along
well in the process. “The RF equipment integrated fine,™
he noted

For meore infurmation on Phase 30, including pictures
ol the assembly and integration process, see
hitp: /. smsat. org/amsat/sats/phasedd. himl.

P3D RUDAK web page updated
LGidile Garboe, NIEUA
bedile’ @ gag, oom

Lvle Johnson, WATGXD. sent me some digitized
picrures of various pieces of Rudak undergoing mrn-on
and testing in his lab in late March. Tjust got around to
updating the Rudak web page to include these picturcs,
and Lyle's deseripfions of what's happening 1n each
piciure,

hetp:/fwww amsal org/amsat/sats/phascid/rudak-w/
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Using the Tripmate with a KPC-3

Tack Andetsom
Jraidemosslink.nat

[From the APRS-SIG]

After regeiving several requests 1o send my “Tropmale
lo KPC-3" setup here and in prvate email, | decided to
document my setup and post it here. Please feel free to
add this to any APRS or Topmate FAQs in existence.
Much of the infurmation listed here comes lrom a sig post
by Bill Keams on 12/22/96, describing the steps taken by
WBGJAR. NeKZB and WESM (o gel it working nghl.
I've added the litlle embellishmenis that 1 used to
customize the semp for my installation.

1. Install a 4 7K resistor at R4 on KPC-3 printed circui
board.

This raises DSK on the KPC-3 R5-232 interface, which
is connected to the DTR lead of the Topmate R5-232
imerface. On/ufl lor the Tripmate is controlled by the
DTE lead.

2. Build the KPC-3 1o Tripmate Adapler Cable.

1 used shielded DB-9M and DB-25M connectors for
mine, with ahout 4" of shiglded, 4 conductor data cable
in berween. Note that ping 2 and 3 in the DB-SM sre
connected together. This enables the Tripmate 1o “self
starl”, since the Tripmate sends out the required
initialization string on its TXD when powered up. The
adapter cable also interfaces the data output of the
Trpmale 1o the KIPC-3, and the KPC-3 DSR sigmal o
DTR on the Topmate, (o activate the GPS unil.

KPC-3 to Tripmate Adapter Cable

KFC-3 Triprnate
OB-25 Male DE-9 Male
—2
2 S 3
f —— &
-] 4

3. Configure KPC-3 for GI'S operalions.

Except where noted, [actory default paramelers are
used. My personal semip:

General parameters-

MYCALL HATLS=9
ABROD 4800

Page &
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BETEXT Tripmate standalenc trasker, ne
terminal .

EERCCOH every 20 (20 mins}

DNEROTO BEACON VIA WIDE,WIDE

GPS parameters-
GEAHERD 1
GFSHEAD Z
GESHEARD 3
GESEEAD 4

EGEPEMC
LSEFFEMC
SELEMD
& EREERMC

TP 1
LTp 2
LTF 13
LTE 4

AFRS

ATES VIA RELAY WIDE
ATRE WIA EELAY ,WIDE éWIDE
AFRE VIA WIDE,WIDE

BLT 1 EWERY 00:00:325 (frequent posit wpdates
ints losal statisns; uses LTE 1}

BLT & EVERY 00:02:00 (gogod for local arear
na=g LTE 2]
3LT 3 EVEERY
uaes LTE 3]
BELT 4 EVERY
nze=s LTP 4}

00:04:258 (wide area prepagation;

00:04:35 (wide area propagation;

Rem NEOD pREAElers-
MYFEMOTE wour remots sysap alias here
ETEXT your remste sysop passwWord text here

{Remate sysop capability is a real plus. Tuse my home
station to change mobile tracker parameters withoul
bringing the TNC indoors to a PC. Use with cauten -
sume commands will “break” the TNC, making it
necessary to disconnect it and bring it in to software or
hardware reset the unit.}

Final command, then power down unit-
INTERFACE BP5  (setz ERPC-3 up ta parse MMERL
data from the Tripmate)

When KPC-3 is powered on, 1t will come up in GPS
made, looking for the NMEA sentences preceded by the
$CiP* headers lisled in GPSHEAD 1-4. To gel the CML:
prompt back, conneet 4 PC totheunit running 4800,1N.8.1,
power the KPC-3 on and after & few seconds, type
control-C three imes. Don’t forget to issue the INT GPS
command afiler vou are finished 1o restore the GPS mode.

4 Installation

Conmect the TNC to your radio using the normal
interface methods for your radio model. Connectthe GPS
1o the KPC-3 wsing the adapter cable described above.
Connect all equipment to your car's 12 VDC power
source, preferably a direct, fused conmection o the car
battery.  Provide power to the Tripmate using internal
batteries or an external power source (see Other Notes
below). Place the Tripmate in a location where 1t has a
clear view ol the sky.

Pewwer on all eguipment and monitor & sepamate TNC
and PC runming AFRS or a terminal program for activity.
If evervthing is configured comectly, you should see
packets timed coinciding with the BLT parameters thai
vou selin the KPC-3. Valid position information will be
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transmitted once the Tripmale has a chance to acquire
locks on the visible satellites.

Other notes

My entire sctup consisls of a Yaseu HI. 35 wall pawer
amp and KPC-3 mounted in a plastic camying case
salvaged from an old Canon miniature electronic
rypewriter.  This box is mounted in the tunk,  All
equipment is connceted directly to the carbattery, and lefi
powered on at all dmes {also known as “T"oor Man's
Lojack™). The Trpmale rides on the shelfbehind (he rear
seat, viewing satcllites thropgh the rear window of the car.
Hook-side Velern keeps the equipment hox from sliding
around in the carpeied trunk, and also keeps the Trpmale
in one place on the carpeled rear shelf.

I purchased the Delorme power cable sel, and use the
Tripmate cigaretie lighler cable in the Canon plastic box
to supply power to the Tripmale. This gives me a lot of
flexibility if I wver need to take JUST the Topmale out
and use it in another vehicle, An alternagve would be to
use one of the many methods of feeding regulated +6
VDC on the Tripmate RS-232 Fin 9, and jumpering the
center and (+) pins of the hattery connector together 1o
supply power to the Tripmate. Relying on battery power
alone iz probably nol viable for a standalone tracker,

I make extensive use of the KPC-3 remole sysop
capabilitics to change parameters. For cxample, when
parked in my driveway, I'll back off the BLT tmes to
avoid dumping repetitive posit info on (he busy local
APRS net.

Mational APRS Calendar

Fonmy, MOWRM hennyvbiZkdpliv.com

It was sugeesied by Bob Brunings, APRSdos Author,
that this calendar be maintained 1n 2 common Jocation and
be posied weekly to the APRS-510. Morthemn lllinois
APRS Network (N1AN) has veluntecred to mamtaim s
list. 11" you have items o add to the list, send the
information (date, location, cvenl, what’s happening,
frequencics wuwsed, contact) by c-maillo
henryvbhi@dpliv.com or complete the form af
htip://www sencities com/Capel anaveral Lab/280%/ap
recalform. html
Wed 07/23/97 - Tue US/05/97
Fredericksburg, VA 3807TN 07717TW, Boy Scout Mat'l

Jarmboree; 35,000 Boy Seouts from all over the coun-

try. If anyone on the $10 is gonna be there. bnng vour

trackers! If anyone else can help out, please lel APR-

Bob know Contact APRBob mailto:brun-

inganadn. navy . mil MAPS of lambo Site

{ipwww taprory
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Sun N&N3OT

Missour; MS-150 Louisbure Pancake Ride; Volunteers
needed. 20+ stand-alone trackers, any/all MIC-E units
available, plus people with laptops and ability 1o go full
ATRS mobile, Overland Park (KS) south 1o Louisburg
(K%) and return. Contact Jim KU0G
mailto kulgidkcaprs.org

Rat 08/09/97 “Afternoon™

Shrevepor - Bossier City, LA Shreveport - Bossier City
LA TTamfest; APRS Prescniation by Mike, WBSQLD.
Mamfest is Saturday and Sunday. Contact Mike
WB3OQLD maillo:mheskettistartext. net Websile
hrtp:/fwwow stariext nethomes/mheskett

Sat 09/06/97 - Sun 0%07/97

Missouri; MS-150 Get-Away Bike Ride; Volunteers
needed. 20+ stand-alone trackers, any/all MIC-E units
available, plus people with laptops and ability o go [ull
APRS mobile. Grandview MO castward via Pleasant
Hill, Kingaville, Chilhowee, Knob Noster, Sedalia and
south to Versailles. Contact Jim KUOG
mailto: kulgikeaprs.org

Sat 09/20/97

Dayron, OH; Daylon AF Marathon; Possibly JavAPRS
for this event. Contact Bob Mahoney WBBCOXN
mailie: rgmahonifiworldnet all net

Fri 10/10/97 = Sun 10/12/97

Balimore, MD:; ARRI/TAPR Digital Communications
Confercnee. All-day seminar on APRS among olher
things. This is the conference where Win APRS was
conceived 10 1995  Contact TAPR
hiip wownw tapr.orgfdee

Fri 1001797 - Sun 10/19/97
Toronte, OMN; AMSAT Conference
Contact AMSAT hiip/fwww.amsat.org

Sat LV18/97

Harford, CT; Hanford Marathon: APRS will again be
uscd to track key elements in the Hartford Marathon,
Planincludes 6 GI'S Standalone Trackers with multiple
APRS screens at Race Headguarters, 'A Announcer
and other locations. Fregs: 145,790, Conlact NTQKP,
Knut mailto:nlgkp@bizlool com  Website
hitp Mide nett-knutfhifd him

The lalest information can be aceessed thr the N1IAN
Homepape at:
hitp:/fwww geccities com/CapeCanaveral (Lab/2809
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APRS Tracking the MS Walk and MD
WalkAmerica

Alan Crosswell
alanrwalsun oo ool mbi odu

Copyrichy 1997, Westchester Fmergency Commumica-
tinws Associarion, Tne, The WHCAGRAM may be queoied
without prior permission provided proper credit is given
fo WA, the WECAGRAM and the authior of the ariicle,
if indicated. A copy of the publication containimg the
quote from the WECAGRAM would be appreciaied.
fmp s Awww W onyr

[Additional  pictures can  be  found @t
Btip: www. weca org pic’ and www.wecaorg weaprs. |

Westchester Emergency Commumnicalions Assoclation
(WECA) used APRS for (e first time at the MS Walk al
Rye Playland on Aprl 20th, and the March of Dimcs
WalkAmerics in Mt Kisco on April 27th, We only had
vnie iracker operating in a vehicle: a beta-test model ol the
TAPR Mic [ncoder, shown here as part of my public
service go-kit, 11 mehudes:

v Kenwood THW-733A dual-band mobile,
= Mual-band mag mounl gnlenna,
« APRS Mic Encoder (beta test model) with a Radio
Shack wadpet box for the variows connections, and.
« A Del.orme Trpmate Global Positioning System
IVEr.

: — = ! ok g

For the Rye event, | rode with MEI-1, one of three
volunteer EMS crews from the Ossiming Volunteer
Ambulance Corps, OVAC. For the Mt Kisco event, Tlenl
my equipment to Till Nolan, KBZYHT. as | was pan of
the crew up at the ENY Convention at Beaconlest wher
we ran APRS in the Bed Cross Comm Van (along with
10-80m HF, VHF, LUTIT, and ATV).

To use APRS at these events, quile a bit of advanced
preparalion was required:

Faga 10
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« T uenerated strest-level delail APRS maps from U758
{ensus TIGER/Line dala, using a program [ wrole
called tig2aprs. You can find the program af
htrpe/fwrww clowd® net’-alan/hamfaprs.  The maps
can be found on the WECA APRE web page,
hiip:/fwww weca. org weaprs.

+ lused Delorme Street Atlas USA w trace the plannad
route, exporied this route to a file, and then used the
list ol way points to cnhange the APRS street map
with a highlighted outline of the route.

o | set up an APRS digipeater at home that translales
the Mic-E packets from 147.06 1o [45.79, the local
APRS lreguency. The digipeater 18 ancdher program
T wrote called sprsdiu

« For the ENY Convention, Dwight Smith, M2TMC,
sct up 4 temporary 14379 digipealer al a hilltop site
near Fishkill and another al (he Cirasslands tower to
ensure that our APRS activity would make it up to
Fishkill. And, Anthony Licata, N2NWZ, brought his
laptop and a VHF rig for APRS, among other things!
Also, Bill put up # termporary digipeater on 14579 al
his girlfriends house near Mt Kisco.

On the day of the Rye event:

e I sctup my laptop computer next (0 the NCS in the
somm van, connected to the packet THNC and mon:-
toring 143,79,

o [ dropped my gokilinio Pete from OVACs 4WT (he
was MED-1) and off we went. As usual when riding
with Pete | had to clip on 1o his battery since his
ciparerte lighter plug was otherwise occupied wilh &
splitter for his cell phone and Dashmaster strobe light.

What worked and what didn’c:

¢ Using the Mic-E eliminated the need lor a second
radio that ane would need i1 using a conventonal
TH -hasad APES tracker and the desense problems
that would oceur i both were on 2 meters.

« However, using the Mic-E also mesnl my position
reports were only transmitted when | keyed up or the
oocassional time the Irequency was clear long cnough
for the automatic transmissions to happen. This
means the NCS generally didn’ have a current posi-
tom for MELD-1 withoul firsl communicatng with me

« Pete’s vehicle has a near vertical windshicld which
prevented the Tripmate from geting & good position
lock. 1 ended up duct-taping the receiver o his roof
Bill had to do the same for the Walk America when
he rode in a bus.

v This was further comphicated by a total lack of visual
leedhack from the Tripmate of whether it had & good
fix or nol. Like many GPS reguivers, if the Tripmate
fuils (o get & fix or Joses il For long enough, it appears
lo require power-cyveling betore it will successfully
reaccaire. The only way to know for sure that the
Tripmate had a (ix was to gt someons monitonng
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APRS 1o check or to hook up a laptop computer 1o 1
— not exactly a comionable posidon to be in lor the
person setiing up a mobile tracker in a served-agency
vehicle.

» Wehad the comm van station on 143,79, listening for
the repeats of the Mic-E data Unformnately, 145,79
was being desensed by the 147.06 NCS transmitter
and digipeater coverage into (he area was poor any-
way. S0, the map at the NOS position missed many
of the transmissions, In hindsight, we should have
put the NCS packet station on 147 .08 and monitored
the Mic-T: transmissions dircetly,

« When I ot home and looked at the log of the 147.06
o 145.79 digipeater, 11 had lopged many posibon
reports. If you have a Java-capable wel browser, you
can see the replays at http:/(wwow, weca org Woaprs.

« Tor the Mt Kisco evenl, 1 goofed up my aprsdig
configuration so that nonc of the 75 or so position
reports received from Bill on 147.06 made it up to
Fishkill 'I'he one or two that did. happened when he
switched over 1o 145.7% and kerchunked the Mic-E.

+ All of Dwight’s hard work to get the temporary digl
installed did not po to waste as Arle Booten, NZZRC,
who was running an APRS demo from inside the
hamfest was able to digipeat through Anthony’s sta-
tion in the van and from there through Dwaghl™s on
the hill. Normally Dutchess County and Westchester
County do not see cach other on APRS due to a lack
of WIDE digipeaters in Dutchess and Putnam, It
tumns out thal Trik Pedersen, N2VHIL. had also put his
station on the air so we had a backup path,

Many ol ihe lessons learned wilh the beta-test Mic-E by
us gnd the ather 50 or so bela-lesters have been fod back
into the fnal design of the production unit that went on
sgle at Dayton:

+ The need for an uply conncotor box 15 gone: the
production Mic-E is wider and has front-panel modu-
lar and round microphons input jacks, and rear-pancl
modular mic owt jack and an intermal “personality
header™ jumper block for tailoring the unit for your
spuci[ic brand of radio. The unil comes with a modu-
lar cable and a round mic plog that vou can put on 1l
to allow connection back to your ng.

o Puositive leedback of a valid GPS [ix is now indicated
by 4 tri-color LELY on the front panel  "ve already
uperaded the firmware on my beta model and retrofit-
led this feature!

+ Severzl other fri-coler feedback LEDs have been
added to #id in determining the scttings of the mes-
sage and digi path controls in the dark.

= And ahout 2 dozen other less-visible improvements
were made a5 well.
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%0 what's all that junk connected to the Kenwood?
Om Lop of 1he rig is the bela-ies) Mic Encoder. The produclicn
version looks even  nicer! For a piclurg, secc
hitp-fwww taprorgtapr himlimic-c ml. The beta unit has, from
It io right:

= Tigipeater path swilch used 10 s2loct how you wand y our position
1o propogate; ommidirestional er directional, by choosing dilferent
digipester puths (similar o the UNPROTO | VIA command]).

» Seatus messzge number switch. There are 8 ¢anned statuses mng-
img From off-duty Lo emergency. This switch also selecls conven-
tioml or gpecial 8510 digipeal mode {(which results in el
shorter packels bal can only be used with an 5500 digipeater like
apmsdip).

o ALUTO switch 1o cnahle avlomatic posilion repors w he seol
perindically.

= Pover switch

To the right of he rig, atached to the mounting bracket is a Radio
Shack pmjcct bae. On lop is 3 master power switch for the Mic-E
srid Topuste G5, (n the fronl an::

o N inpul modular jack, wired for my TM-73375 mic.

o Delomme Tripmate “welf inil” wgele swiich, This loaps the Trp-
mate’s Tl back 1o T to muke it hear wlsl-it wanis {the sama
(airgg, it keops printng ol bool up. “ASTRALT) in onder (o stan
eneratng NMEA-1I#3 (GPS staios siings. Opening, the switch
pagscs TxD through Lo the [ront pancl DE-9.

» A TIR-2 connector Lo plug iy laptop in 5o 1 can run Sineel Allas
USA concurresly with the Mic-E.

Coming out Ue back of the projoet hax are:
+ DU Power.

o A cuble with & mini-DIN tha roules audio, PTT. and T pawer
injy the Mic-E bela uml,

e A zahle with a DE=% (g roules GPS dats inte Ue Mic-T bela unil.

= A cahle with a DLE-9 that comeets 1o fhe Tripmate for MALEA datia
and Lo supply power and the “lum-on”™ signal.  Powcring the
Tripanate this way climimtes the need forbatterics.

= A modular cehle tul goes e the ThE-T3375 mic juck

A mini-THM that conmecls o the Th-73575 dat jack. [ use s o
ert the S0C (sguelch) TTL outpul which is high when the mdio is
unsquetched. This s wsed [or the Mic-E's holdolT circuil which
prevenls it from amomatcally mmmitting when the freqoency is
iRiE

Ingicks Lhe project box anc:

o Mpglv a rats nesl of mismonnecting, wines and a couple of diodes
hetween the varions jacks and plogs. | used o genenic drilled PC
baard from Radio Skack (sliced in Tglf the long way and siood on
cdee) o do all the inerconmections,

e A4 LM31TI power rggulator, programmed o aboul 3.2V with &
couple of resistoms. This supplies power o the Mic-E and L
Tripmate.

The renson T chase B.2% w s what resistors T had i my junk
hox thal gol me between 7.5 and 11V, Doth the Mic-E and the
Tripnale have intemal mepatstors. The Tripmate FAC onthe InlemesL
fipedsundae ol ca'pobypetoriripmate fag. says the Tripmatc's
regubaior has a mesdmen input powver of 11V, so | eouldn'tjust dump
138 in! The Mic-E nscs a 78005 regulator and T wanted o leave it
in ling (fhore is a jumper o by pass it when the supply power 15 lees
tham 7.5%) a5 exra protection for when T power the anit from a
¢lilfferent soome. such as he 9% hatiery 1 use when conlipunng it
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APRS Tracks

5tan Horropa
stanrepadimailZ nainet

DCC

The 1947 ARRL and TAPR Digital Communicalions
Conference (DCC) will be held October 10-12 in
Ballimore, Steve Dimse, K4HG, the zuthor of javAPRS
has orgamzed an APRS seminar for DCC Frday (1-3
PM). The tentative cutline for the seminar 15 as follows:

Introduction to APRS TRA
Special Event Experiences TBA

APRS hardware/software updates
APRSdos update: Boh Bruninga, WB4ATR
Mac'WinAPES update: Keith and Mark Sproul, WLI2Z and
KBINT
JavAPRS updale: Sieve Dinse, KIHG
MIC-Efrepeater update: Gwvn Besdy, WILBEL
DFjr update: Joo Agrelo, N200 -

Hardware overviews
PS5 overview: TRA
THC overview: TEA
Weuather station overview: 1A

Panel discussion; Moderated by Steve Dimse
Panelizis, WE4APR, WUZ2Z, EBIICT, WIREL, olhers TRHA

Steve sayvs that “this ought (0 be the most complele
APRS gathenng ever... 1t's as close g5 we are likely to
come to a national APRS meeting.”

I hope to fill the first and last TBA slots depending on
my employment sifuation, so I hope 1o see you all there,

Speaking of Updates
A5 T write this, the current versions of APRS soltware
are DOS 7.9.4 Macintosh 3.0.1 and Windows 2.0.1.

SIG Update

Kerth Sproul, WIUZZ, has stepped down as chairman
of the TAPE. APR&-81( in order to devote more time to
the Mac, Win and UNIX versions of APRS, 1 have
stepped up to take his place as charman.

MIC-E Update
The TAT'E MIC-E has been relessed.

With mobilc GPS/APRS continuing to grow, MIC-E
(for microphone encoder) eliminates the need for every
mobile station to have a TNC, digitally-optimized radio
and second antcnna by simply integrsting the posidon
report into a very bref tone burst at the end of a voice
frapsmission via any voice radio. With MIC-E, ne
additionzl hardware is required in the vehicle, other than
a GPS umil, The system nol only repons position and
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vehicle type, but slse transmits one ol seven canned
messages and four analop telemetmy values.

MIC-E provides a quick, easy means of tracking vour
mobile operstions when properly interfaced with your
existing voice radio. Before operating MIC-T: on the ar,
yvou should inguire about APES operatens in your
immediate area. Check 14379 MHz (L5}, 144.3% Mh=z
(Canada); some arcas may also use 14501 MITe Ty
conlacting APRS vsers in vour local area, you may find
particular voiee repeaters that already support MIC-E
operations with a cross-band link to the local APRS
network.

In order to make the APRS locator system practical,
MITC-E has been designed with several concepts:
» Interfaces to unmodibied radios via the radio micro-
phome confecior
« lses standard AX.25 for companbilicy with existing
TNCs
» Compresses position report into aboul 0.3 seconds
= Power consumgiion is so low that it may be powered
from the microphone jack
o Accepts the readily available NMEA output from
GI'S receivers
=« Optionally provides [our analog chanmels for tel eme-
Lty
The resull 15 2 1200-baud position report compressed
to 32 byvres including begmnning and ending flags.

The MIC-F installs betwesn your radio microphone
and radio and allows vour GPS umil 1o (ransmit APES
AN 25 [rames at desipnated intervals without 2 TNC!

The hearz of MIC-E 15 a PIC chip processor that 1s now
sold commercially by Clements Engineering
(http:/home. navisoft. com/zgrelo/clement him). In 1996,
Gwyn Reedy, WIBEL, President of PacComm
(http:/fwww paecomm. com) approached TAPE about
handling the amateur version n 2 semi-kt solution. A
semi-kit means that the board has already been buill, bul
interface wires, box, and other items stll need to be
confipured and assembled for proper use by the owner,

The MIC-E 15 the result of the collaboranve process
begun in Cctober 1996 and finished in May of 1997,

To support MIC-E. TAPR now sponsors a special
interest eroup (S1G) Tor il To subseribe o the MIC-E
SIG, send email to histprociitapr.org with the following
one-line message:
subscribe MIC-E first-name last-name callsign

Lintil nexl Gme, keep on trackm”
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KISS, Revisited

A Proposal for the Definition of 3
Secure Asynchronous Protocol
Drigimar G, Grossmann, DI4RE
DHERNEDENGE #EAR DELLELRCY
Ui rxi@ablchamprorg
Taunussr, 30, ad298 Darmstadi, Gommanmy

Introduction

Most of the errors occunng dunng transmission of
bulletins and povate mail over BF hinks arg due (0
character losses. While plain text contzins enough
redundancy not to distort significantly the meaning of a
written sentenee — in most cases, or (o make the alTecled
text part look like a typo. the dissemination of non-textual
digital data is severely depraded. Sometimes. a character
loss 15 only detecled in the case where a Dolletn 11 s
shortened thus producing 2 dupe which will consequently
he forwarded in addifion to the onginal.

The number of character lossces was reduced
significantly after Jan Schiefer, DL3UE, and Dieter
Dievke. DESSG, [2] enhaneed (he “raw ™ KISS frame wath
an ending CRC-16. However, as will be shown, a CRC
canngl replace an explicit lenath specification because
several classes of character losscs remain undetected by
g CROC-mechanizm.

In order to provide "HDLC-grade” secunty to the KISS
protocol, the raw K155 frame must be encapsulated by an
explicit count field al the beginning and a CRC field at
the end.

Overview of KISS and SMACK

The K185 protocol introduced 1980 by Phil Kam,
KAQQ, and Mike Cheppionis, K3MC [1] provides a
simple and comvenient inlerface belween synehromous
HI}LC data which has passed the SCC-barrier and is now
presented as B-bit-parallel byte-sequential asynchronous
data to the PAD (packet assembler disassembler).

K155 assumes thal all the hard work ol Bit Rddling and
error chegking has been done e thal safety precautions
against bit errors are no longer needed and that no buffer
overnens occur while exchanging data between TN and
PAT. Organized as an asynchronous byte-sequential
siream, KISS provides means 1o mullplex commands
addressed to TNCs into the stream of data of several
packet channels.

The format of a KISS frame 15
| FEND control and data bytes | FEND |

In 1990 Jan Schiefer, DL5UE. and Dieter Devke,
DESSG proposed the following enhancerment which has
since been implemented 1n many packet programs in
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Europe, e.g. TF 2.7, Flexnet 3.3x, a number of European
MNetRom oftsprings such as TNN and (X)Net/3-Net, ete.

The format of a SMACK (Stuttgars’'s Modificd
Amateur CRC KISS) lrame is:
[FEND| controland databytes | cRC | FEND |
DLSUE and DESSG s modificalion 1o the KTSS [rame
i3 convenient in o far as the enhanced protoco]l maintains
a high degree of compatbility with the cnginal KISS
specification.

RBelore we continue to investipate the immunity of
KISS frames to fransmission (or programing) errors, 115
uselful 1o look back to the basics and apprecizte the
brillignee of the ideas underdying the orginal definition
of HDL.C.

A Look at an HDLC Frame from the Data
Security Point of View

The rools of the HDLO protocol po back to the time
when the predominant means of recording digilal data
was on magnetic tape. These digilal spes, although
checked oul carefully, sometimes had the unwanted
property of small inhomogenilies in their magnetic
coating which led 1o bit errors when the data was being
samplod afteraards.,

A block of data or “record” is defined as & number af
data Bils delitmited or “Tramed™ by a sync paltern which
was called a “tape mark.” The format of a magnetic tape
record 15

| ™M [ data bits forming the record | CRC | ™M |

With a parly bil added 1o & record of data it is only
poasible to detect hzlf of all possible emors. Therefore, a
more powerlul error detection scheme had 1o be Tound,
and this search succeeded n the iotroduction of the
uhigquitious CROCs and other even more polent
mechsnisms.

I & synchrongus link, the role of the tape mark 15 1gken
over by a untque it pattern called *ag ™ It 13 used as 2
delimiter to separate one “frame™ of data from another.
The addition of the CRO as a “generalized parily sinng”™
cnabies the reader fo detect any bursl error up to the width

fthe CRC stnng.

The format of an HDLC frame is:
| Flag | control and data bits | CRC | Flag_|

A CRO-16 is capzble to identify all ervor bursis up (o
g width of 16 bits. According to this defininon it is not
possible o have two burst ermors in 2 frame becavse the
bnerst entails all bits inchoding the firstand the Tast bit crror,
and all bits in between.

Youmay also conclude thal any bursl eror not detected
by a CRC-16 must iovolve at least 17 bits or thres
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consecutive bytes. (All crror bursts not detected by the
CRC are multples of its "gencraling polynomial.” hence
their length must be al least 17 bits)

Magmetic lape records and frames of synchronous links
have one imporant attribule in common: Their “physical’
length. The length of a record on a lape can be measurced
in millimeters or inches. The length of a frame may be
measured in dme; although this cannot be repealed
analogous to re-resding a tape record, more than one
receiver may read 3 synchronous frame and decode it in
parallel.

Implicit length makes a cardinal difference belwesn
tape records and synchronous frames on one side and
asynchronous blocks of data on the ather. Asynchronous
frames have no length specification excepl, eventually, an
explicit count subficld as part of the data field.

99% Is Not Enough

An argument encountered quite often 1o discussions
abeut protocol questions is, whether one should not be
content, 1f a certain emmor can be avoided in 99% of all
cascs. If only a single link in Europe or the U.S. would be
affected, nobody would care and we could lean back. But
if we are talking about protocols, then all links are affected

Parity Bit and CRC Error Detection

A detailed tremment of the concepl belind he Cyelic Redun-
dancy Check (CRC) s bevonrd the scope of this paper and worth
a separaic anorial, or look in a exibook on Coding Theoty ar
rrathemtics. Instead. we'll try fo get alone with some ol the mome
obvious properics of panity bits and check algonthms employing
CRs

Tl parity hit provides a very powerful 1ool & very liftle cost.
100 detecton of all errors invalving an odd number ol changed
bits, unforunatchy, vou don’dielecl agy errors involving an cven
number of changcd bits. Yoo can think of the panly bil as an
application of the "smatlest CRC 3 CRO-1, with the "gencrating
palvnomial’ 0118, S0, when dealing with mimbers, you resirict
vourselt to nsmg only hall of all possihle nombers a5 legal
numbers, eiler il odd, orthe oven. Wil you gawn with this trick
is, that the next or neighbonng legal mmber is different from the
first ong bw 2 hits. or 4. 6. cle.. 1 other words, by M bits, wheno
8 1y alwavs as cven number.

How wide is the smullest ervor burst, which vou cannot detoct
when vou ame using 2 parity bit ? Yes. it is bvn, at keast bwo bils
must be difTerer hotween tora lopal mumbers. and the closest ang
twn "5 01105 as dilference, This method can be seneraliced 10
vou ceecacde 10 100k 1 one quarter of all oumbers s legal. and e
quaners as illegel or srmeneeus, 1hen vou gain forther seournity.
The price vou pay is. your numbers or hitstrings will get longer
b two bils this time. These two bits ane called the redundioncy
vou add, and the rewerd vou gel @s that the smallest cmor burst
vou canmot detecl with (his CRC-2 is now slready three bats wide.

The CRC-16which is used 1 (e TR generators of [IRARTS
and 5001 1 further implemenestion of Lhe seme dea. also called
parly check matrix. By sdding 16 bits of redundancy vour make

|sure, that the sreeliest barst cmor undetected 15 17 bils wids
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al the same time which use that software, and then the
error propagation is exponential which means:

Mum. of Reliability
Links of Chain
1 0.99
100 0.366
200 0.134 =
400 0.018 |
1000 0.000043 |

With 1000 links, an average of 10 links fail at a time,
go there gare lew chances for success!

There iz nothing special about 2 packet which has
iravelled over more than 1000 links, is there?

For the purpose ol protecol definitions, don’t @ve
uniil 100% of your reguirgmenis are met, and this means
zero errors within given specificagons. There sre some
error classes, burst errors and missing bytes, which must
be eliminated completely.

It is important to remermnber that by looking at the imaize
ol & K185 frame there is no way (o 1ell whether an error
has occurred or nol. K185 in its original defimnon relies
on the assumption, that the processors involved always
possess suflicient computing reserves so thal a bufTer
pverrun can never oveur. Bul we are radio amateurs and
experimenters, and it is one of the thrills ol our hobby o
attempt to push [he performance of our cquipment &nd try
to ling its limits. Sometimes we push it beyond its limits,
and then. oeeasionally, byies disappear and mew BIDs
etnerge.

So, don't forgel: Synchronous links inherently cannot
lose bits nor bytes! The FCS in the HDLC frame makes
sure that all burst errors are detected up to & widih of 16
inclusive, which means thal byte contents cannot change
in any AX.25 frame! And both work in practice. (Millions
of internet users would complain otherwise!)

Errors Undetected by SMACK

Asshown above, CRC applications with magnetic tape
records and synchromows links all have one importeni
prerequisite:

The number of bils or byies in & record or frame 15
cxactly known beforehand. Only if vou know the length
of the frame or record, then you can apply a panty check
matnix like a CRC.

Conversely, the CRC as a method of checking the
length of a lrame is not suitable. The proofis quile easy.

Example 1:

Suppose in a frame there is & siring of zeroes, and by
chance the contents ol the CRC-Register are also zero.
CRC1=0 CRCE=(
000900 O0O0D0
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M5 well known, that — if the CRC-Register contams
zero — while processing the subsining ol zeroes the
contents of the CRC Register will not change.

T'herefare, vou could take oul or pul in 25 many zeroes
into this substring as vou like, without affecting the
final CRC of the frame. Or, in other words: the CRC.
under these circumstances, 1% insensilive 1o any
changes of its length,

This example holds for CRCs o any width, CRC-16,
CRC-32, cle.

Example 2:

The CRC-16 is & 16-bil number with 2**16 possible
values, Take the following subsming with an arbitrary
starting value in the CRC register
CRE=CREL CRC=CRCZ
T Mi-1e
Mow, with an initizl valuc of CRCI, aller processing
NUM-14. the CRC generator will produce CROZ.

There is cxactly one NLUM-16, where CRC1 and CRCZ
will be (he same, so you would not be able to notice
thit NUM-16 had disappeared from your frame, nor
would vou be able to deteet that NUM-16 had been
replaced by multiple oceurrances of the same number
Even worse, thers are two different NUM-175 which
could replace WUM-16 with no change in the CRC-
Register after processing the substring.

This example zlse demonstrates that a CRC s not
suitahle to detect changes of sinng length.

The Secure KIS5-Frame Proposed
The solulion oul of the dilemma described in the
previous section scems guile simple

COUNT the number of bytes and put this number in
tfront of the dats.

We would now have the following formar:

| Flag |Iangih| control and data bytes

Well, there may slill be ane type of problem:

| FIagJ

Example 3:
Suppose we have the following frame (assumning #
2-hyie length field):

| Flag | Ox0B0x00 | Ox0650x00 .. | Flag |

If we'd lost the length indicator "0x08 0x00° then the
freme would still Tnok ok! How can we avold this?

It 15 here (hal we re-introduce the CRC and arrive at the
final layout of 4 sceure KISS-lrame wilh the additional
spesi ealions (assuming a CRC-16):

1 - Initial value of CRC-Remster = OxFFFE
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2 - length as Z-byte-number, least signilicant bithyte
first,

3 - The field “control and data bits™ corresponds to the
contents of the ariginal K155- spectfication [1],

4 - CRC, .51 first.

 Flag |length|control and data bits| CRC | Flag |

Conclusion and Summary

We have scen thal the security of an HDLE (AX.23)
[rame critically depends on its implied length delinition.
A unigue Frame Check Sequence can only be produged
for frames of known length, of course,

Mow. we are able to define three essential properties of
a safe protocol for an asynchrongus link

{1} - Enlilies of data transmission. “frames”. must be
separated from ome another by a wmigque delimiter,
“flaa™ or “FEND™, so that the scope of the integrity
cheek can be clearly delined.

{2) - Each frame musl have a lenpth ateribute, either
imphicit as physical length of tape or dme, 1.e. number
ol clock pulses, or in case of asynchronous processing
an explicit count ficld speafying length

{3) - The integrity of the frame contents must be venbied
with an error detecting mechanism, usually a CRC.

We see thar the onginal specaficahon of KISS falls
shorl of (2) and (3); vou can only hope that no eror will
DUCUT

SMACK falls short of (2); it is not possible to check
the contents of g [ame wilhoul knowing its length, or vice
VETS

The many vanctics of the so-called BIN, BoxI3IN, or
AueBIN protocols used by German BBSs and many
Terminal progrems [all short of (1) The “BINT protocal 5
specify length and 4 CRC, bul when a characler is losl by
g LJART opverrun for instance, the receiving program
might wait forever or unlil fimeoul, or, il there are
additional characters, the recelving program could crash
or produce silly and unpredictahle actions.
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Facket Radio in Education:

Integration of Amateur Radio and Packet
Radio into a Long-Term Rehabilitation
Facility

Shannon Legch

Thiix is the cighth of several articles appearing in the PAR
concerimg amarcirpacket radio and its potentiol in
K-12 edvcalional applications. These paperswere assem-
hled over several summers of feaching a graduare level
coutse af the University of North Texas, My thanks 1o
the Texas Center for Fducational Technology for allow-
ing TAFPR to reprint this informarion. As part of TAPR s
sl ire educetion, we Rope that these arricles will he
disseminated to a larger growp thal can fake the concepts
aned fdleary o a nexi step or final applicarion/fmplemeria-
o I von have a beacher or educaior as a friend, please
pass these articles along:,

— Cireg Jones, WDSIVD

Reprinted from:
Jones, Greg {ed). Infusing Radio-Based Communica-
tions Tools into the Comculum. Texas Cenler [
Educational Techneology. 1993 136 pages.
g woww teet.unt.edu

Rehebilitation facilities or units are designed to assist
paticnts in developing the skills necessary for the oplimal
level ol funclion within the limitations of their pardcular
disgbility. Some units or facilioes are directed toward a
specific patient population such as those wath erthopedic
or nevurological diagnoses. Other units have a much more
diverse patient papulation which may inglude gmpulees,
burng, theumabe disorders and zeneral wound care.
Regardless of patent population, all rehab units provide
a multidisciplinary approach o patient care. These may
include any or all of the Tollowing: Physical Therapy.
Occupztional Therapy, Speech Therapy, Recreation
Therapy, Psycho-sogial Therapy, Social Work and the
overall supervision of a physician. Recrezgonal therapy
specifically works with patients to develop leisure
activities. With the new ng-code Technician leeney and
the versatility of packet radio, almost anvone with any
physical diszbility will be zble to communicaie with the
waorld.

Patients with a lraumatic or sudden onset of
neurclogical dysfunction may find this especially
appealing. The two most common types are spinal cond
mmjunes{ SCI), and cercbrovascular accidents(CVA).

The SCI patient 15 generally classilied by he localion
of the lesion 1n the spinal cord. Those patientss with
lesions which affect the sensorimotor functions ol (he
upper cxtremitics are refermed 10 as quadnplemes, while
those patients with lesions not affecting the sensorimotor
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Tunetions of the upper extremitics are referred to as
paraplegies. The actual deficits are unique to each patient,
depending on the localion and severity of the lesion,
however; gencrally speaking there 15 a definite loss of
sensonmotor functon. Cognitively, the SC1 palient
usually relaing all mental abilities svailsble prior to onset.

There are basically three types of CVAs, inlracranial
bleeds with variahle causes, the lormation of sn cmbolism
within 4 vascular structure, or the thrombus or blood clot
which travels 1o a vascular strucmre within the brgin, The
intracranial bleeds cenerally lead to & comatose state from
which the patient does not recover. The other Lypes are
usually less likely to be fatal, but the deficiis in (his paticnt
population generally include elther hemiparesis or
hermiplesia contralatersl to the site of injury. S0, if the
CWVA occurs on the left side of the brain, the deficiis will
normally occur on (he nght side. Also, a8 patent with a
left CVA will usually bave more problems with speech
because the speech centers are primarily logaled on the
lelt side. They will usually regsin a pordon of their speech
skills beczuse there are some speech centers on 1he right
side. Cognitive problems are quite likely (o occur and may
be very subtle.

In zddition to the sensorimotor deficits and the
possibilty of decreased cognitive abilities, both groeps ol
patients will be zoing through a psychological process
very similar o patients with g terrminal 1llness. In a sense,
the person they recognized as self has disd and they must
rediscover themselves. The usual patienl profile for an
SCHis male, aged 15 - 29 and very likely to be inclined
toward physical activity. This pariicular goe uroup 15 also
likely 10 have a high degree of self connected to body
image. The patient will usually have more difTiculty
redelimng the selllin relation 1o the reduced capabilities
ol the baddy. The palient populstion for the TV AS 15 quite
different. Usually, these patients are over 53, less aclive,
and have had prior health problems, They arenot so much
concened with body image a5 with being independent,
although they will stll heve to consider their decreased
ahililies,

Packet radio vsed in conjunction with Recrestional
therapy can provide increased communication for
palienis with the approprate level of cognition. Paticnts
can download information from satellites, send messages
ground the world and into space with both the MIE
cosmonauts and SAREX (Shuttle Amateur Racio
EXperiment) This can greally expand horizons for
patients who may have few other ways of communicating.
In addition, the ability to leamn a new skill 1hal i5 nol
connecled 1o the disability can improve (he paticnts
psycho-social outlook. Packer radio has the ability 1o
allow the disabled to enter a2 new activity wherg the
disabnbities are nola factor,
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Packet radio is a methed ol communicalions which
allows the user to transmit information over the computer
vig the radio. A packel radio slation is comprised of a
computer with 2 TNC box, 1 ham radio and an antenns.
With the addition of 2 microphone for the radio and a
volce input for the compuler, almost any patienl who 13
cognitively able can use the packet system with either a
voice input or a kevboard. Also available for those who
choose to leam il is Morse Code, which would be
excellent for the aphasic patient with limited hand
movemeant.

The cost of 3 ham radio/packet radio system and the
addition of equipment required for volce input would cost
approximately $7500. Compared fo other meces of
medical equipment, this 1s moderately poced, and other
than the initial expendinire there is no monthly fee. only
the cost of maintenance, The person gperatimg the slabion
should be liccnsed. and now this is available without
learning Morse Code.

With packet radio svailable through Recrestion
Therapy, many patients who are feeling closed in becauss
of immaobility inherent in some disabilifes could discover
a new activity which would ge them in wath the world.
Others can use this 28 a new outlet for previous activities
they can no longer paracipate in. Packet radio1s & rapidly
developing technology with much to offer to people with
dhsabililies,

HF Modem Testing

Tolan Former, KCTWW
[omenidpeak org

There 15 some HE modem esting aclivity currently
underway. Here 15 some information on those tests,

BPSK

1) Witk 4 group of amalewrs monitoring in the UK and
the MNetherlands using sensitive narmow-band signal
detection software, the KCTWW beacon that operated on
14070 (camier) was not dedected. T suess iF there 15 no
propagation, there 15 no signal to work with, regardless of
what you do. The experiment will now reverse direction
with PAOTHD transmiliing a beacon lor g week on 14070,
o this is an oppormnity to see 1f we succeed this time.

Several reports were reccived from US amateurs that
heard the KCTWW beacon, This is good news - il you can

are in the process to get their EVM interfaces sormed out.
Just & teminder; to do slowspaed BPSK wath (he [WVM,
you do not need zn elaborate interface - just pipe audio to
and from the EVM and put vour radio in VOX mode. Be
careful to mm vour power outpul way down becaose this

Swmmer 1997 - [ssye #57

Facket Stalus Ragister

15 100% duty cycle and you do not want to burn out your
finals.

2} T have had good suceess with the VE210) Coherent
software to pont BPSK trathic. Signals from the west
coasl are very strong here and copy is 100%. | also
mandaged to copy aboul 3% om VE2I) - a signal thal
was there once you knew whal 1o listen Tor, T (s was
CW, 1L would have been nil copy for me - 1 am impressed.

To participate 1n this project, you nesd fo abunld simple
sigma-delta A/D convertor that plugs into your serial port.
The hardware was [eatured 1 QST some lime ago,
however, the schematic for the AT and BI'SK and
sopftware 15 avalable lor downloading from V210 s web
page: https/fw3 icte.ca/home/bill/bbs him

[ have uploaded a package containing the D3P source
code and notes on how to use the EVM as a front end for
the VEZIQ), “COHERENT™ BPSK program. This iz a
somewhal advanced project, so see itas a challenge - QK?
Please look for COHEVMI ZIP in the TAPE DSP,
recent uploads area:

Fig ip dapr orgtapr/SIGADS Plrecent uploads/COTE
VM1ZIP

The VE2IG soltware allows one 10 s your symbol
length o any 1.5ms mulople - basically vou need 1o
acguare an integer number of 800 Hz audio cycles. Soany
symbol Icngth Itom say Sms to [000ms would be
possible. The longer the symbol time, of course the
narmower anil more critical wning-in procedres beeome,
We plaved with 30ms and 25ms sysmbols on 40m that
seemed (0 work very well. This soltware 15 quite uselul
for several kands of weak signal work; EME and HF arc
gond possibilities. Unformmately, none of these settings
are compatible with the EVM-based BPSK work — that
needs 32ms symbols, which 1s not a multiple of 1.23ms.
I deyhave good intentions to modify the EVM BPSK code
to do that, but omly when and if T get the ame (no
promises).

Parallel-tone 3000+ BPS NEWQPSK

3} I have had only two responsces to a call for
participation. One from the U.5. and one trom Finland.
Thiz modem needs good signals (ca 56), $o our chances
to make 1t to Finland is quite slim. but we decided to
monitor the CW beacons and see when |here 15 an
Opening.

The situation with the LS. wath testing this modem is
a bit dissapointing; I have heard about the need for such
a high spesd CSMA modem - here it is folks! Where are
VT

We still are in need for paricipants in testing these
modems, please e-mml el vou areinleresicd. These ame
reafly Tun toys to play with.
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Abhout DGPS — a tutorial

D, Thones A Clark, W3IWI
clhd e asfo nasa. gov

There were 3 number of questions asked about DGPS
both on APRS-SIG and at Daylon, Let me try to answer
mast of them al ance.

First, some comments on Selective Availabiliny and
DGPS, The main function of the GPS salellites is 1o serve
as a clock and the satetlite derives all 1ts signals from an
onboard 10.23 MHz atomic frequency standard (Cesium,
with Rubidium backup). The man GPS signals that you,
as a user are concerned with are on the L1 L-band camer
al 157342 MHz (=154*10.23), Each satellite transmits a
spread-spectrum signal with & umigue pseudo-random
code {the PRI number you see for ezch satellite) 1025
bits long, sent at a rate of 1.023 mepabits/second.
Therelore each code bit represents a fime mark every -1
usec comesponiding to a distance 300 meters. The
sequence repeats onee per millisetond, corresponding to
w dislance of 300 km and 15 called Ihe C/A (Conarse
Acquisition} code.

Every 20Hh eyele (= 1/50th second ) the C/A code may
change phase and 1s used 1o encode a 50 bits/sec data
messaee as well as serving as a 6000 km range marker
(note that 6000 km is approximately onc carth radivs)
The 30 bps data is used to eneade a 15300 bit long message
which conlains (among other things);

+ The current GPS date/time and the GPS-UTC comee-

fon
« Tigh pecuracy ephemens information Lo locale the
satellite

« Information on the current offsel and rate errors for
the atomic clock

+ Low-aveuracy “almanac™ data on all the other GPS
salellites

« A crude estimate, bascd on solar (lux, of ionosphenc
delay cormeotions

Your recelver makes a fime “hack™ on the code tming
dala for each of the GPS satcllites in lerms of ils local
(cheap) crvstal oscillator clock and in its carmer phasc
tracking loop it measures the apparen] frequency of each
GI'S satellite; these are wsually called the pseudoranse
(PR} and pseudorange rate (PRR) (although the PRR is
sometimes also called the apparent Doppler offset), The
PHs are typically measured to a few percent of the 1.023
Mbps (-300 meter wavelength) C/A code —1 e at the 10
meter or betler level . The PERs arc tvpically measured (o
a fraction of a Herlz (corresponding to the Doppler shift
for a speed -3 to 10 cmfzec = 0] to 0.2 miles'hr)
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Your receiver then applics all the geometric cormections
{from the (PS5 ephemens moessage) (0 account for the
satellite’s position and apparent velocity (including both
the salellile’s motion and the carlh’™s rofation on its axis).
By uzing the PRs and the geomeinic dala from al least 4
salellites, we can determing our 3-D (Lat’Lon/Het) and
the time error in our recciver’s clock. Similarly 4 PRRs
and the satellite clock time-base crror daia (again taken
From the message dala) can be used to find our 3-D vector
veloeity and the frequency crror in our receiver's local
oscillstor. Because the geometry is not perlect, the
ynceriainty in determination of position and speed 1s
poorer than the individual messurements. Your receiver
preduces parameters called PDOP (Position Dilution of
Precision), HDOP (H=hosizontal) and VDOD
{W=verlical) as a measure of how the observing peometry
is spoiling vour measuremnents; a PDOP=2 means that the
position 15 a factor ~2 worse than the accuracy of the
mndividual PRs.

The measurements are never perlect for other reasons.
The reveiver has an intinsic noise level, there are ermors
in the cphemeris data, the signal from the satellites 15
delayed as it passes through the carlh’s ionosphere and
troposphere, elcetera. And the U5 Dept. of Defense
(IDoD) has invoked the nasty effect called Selective
Availability (SA)

The major SA cffcet comes [rom the fact that the
satellites have a phase shifter (the electrome cquivalent ol
a line stretcher) in (he owipul of the 10.23 MHz atomic
lrequency standard, and the clock signal is dithered with
a secret pseudo-random sequence. On long fime scales,
the SA dither averages to zero, we have experimentally
measutes SA's power spectrum and find (hat it i3
hand-limited in the range from a few secands to--1/2 hour,
The Dol “ausrantees” that the rate of change of the §A
modulation will be slower than -1 mile'hour so that the
speed vou derive from the PRRs isn't too badly affected.
And we have found that the 3A modulahon has no
coherence between the different satellites in view.

The “seerel” Del) wser has speoal hardware thal
produces the clock corrections corresponding to the 5A
modulation. The “scoret™ user applies these to the
observed PRs and PRRs before munching on the data 1o
produce positions and Voila' the nasty effects of 3A arc
removed. The small “secret™ user still loses quality
because of (he other errors mentoned — cspecially
inaccuracies in the broadeast ephemers and propagation
crrors imposed by the troposphere and the 1onosphere,

Here iz where the smart civilian users can defeat the
Dol and make 3A irrelevant. Set up a high quality GPS
receiver at a fixed location, Fix its positien to an
accurately surveved value. Observe all the satellites that
other users in the area will be using but don’t solve for
position — instead, you denive all the PR and PRR
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differences lrom that for your perfectly determined
positions and transmit these errors by radio, T process
has been dubhed Differential GI*S (DGES).

Wote that the PR and PRER crrors that the DGPS basc
stalion transmits have all the A corrections (the same
ones the “seerel” user would have denved) plus the ad hoe
cormeotions that account for ermors i the GPS messaue
ephemeris and those due to the earth’s atmosphere.

The cormections are “valid™ Tor 50 mites around (he
base starion corresponding to the region where the
simospheric and geomelric corrections are (nearly)
identical. With high-guality DNGES signals from & basc
station 10-20 miles away, feeding a pood user GPS
receiver every lew seconds, performance as good as -1
meter can be achicved (as contrasied (o
the Dol mmed off 5A). The DGPS performance 1s
BETTER than can be achieved by GPS alone!

Keith, KF4BXT asked:

Would vou, or somecine, b2 willing to explain the “me-

chanizz™ of nsmng what vou desenbed) Ty nat to get too

tochnical please. Specifically, how are the commections
transmitted, received and apphed o my combao

GPSTNC ComputerAPRSRadio conflag. .er T mean

confipuration? -

Well, the signals have tobe available rom somebody s
base statien i your area. Here in the Balto/\Wash area, |
am frangmiling DGPS heacons every 20 seconds (not
really often cnovgh, especially simee the radio links arc
often marzinal) on 143.79 APRS frequency. All that the
local users have o dois (o poke the 4800 bps R5-232 dala
from their THC into the DGES BES-232 input connector
on their GPS receiver, The APRS code provides a path so
that the DGPS beacons sddressed W3IWI-13DGPS can
he passed through to the receiver. Or you can just use an
B8-232 “hardwire™ connection. The WiaTWI-I3 site ix
using a professional GPS recciver (Tonmble 400085E.
costng -S23000) hooked onto one of the L-band power
splitter ports T have gt my “GODE™ 1GS (International
GP'S Service for Geodynamics) site. The S5E produces
RS-232 DGPS outpuls which serve as the “prolessional -
amateur” interfave. On the amateor side 1s a PE232 THNC
and an IC27 radio of mine.

Elsewhere in the US| DGPS bits are available “free”™
om —300 kHz supplied by the IS Coast Guard Click the
DGPE bulton on thedr web sile al
http:/fwwnw naveen. useg. ml/

For more delails; their web site included coverage maps
to gnswer Rower, KBYLBU s guestion about northem
Ilinois.

There are two commercial suppliers of DNGES signals
— DI {Digital Correcoons Inc.) and AcquPoint. DCT's
president 15 an amateur 2nd he monitors APRS-5IG and
may want to inject some additional comments). They bath
deliver theirbils on subearriers on local FM radio slalions
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(DC1 = RDS format, Acgul’oint = pager format) and are
available almosl anywhere in the USA {and DO has
partners in many forelgn countnes ). You buy their specizl
recaiver and then you subscribe to the DGPS bis. D]
gan be found on the web gl hillp:Swww deps com) wath
Morth American coverage data availlable at
hlipfwwwedgps.com/morth.html. | can’t seem to locate
AcguPmnl’s presence on the webh,

Reaarding the -300 kHz DS receivers: The signals
are A0100/200 bps MSK signals, Some amaleurs have
tried to hack a homebrew receiver, but I don’t know of
any suceesses. Two companies (that [ know ol are selling
small, board-level SOEM™ DGPS receivers:

« Pacific Crest
o C5] (zee hotpofwwow csi-degps.com/sbx? htm)

Modular receivers can be s2en at your local boat store
and cost in the 3400-30 range. Also see Starlink =t
htep:feowrwy starlinkdzps.com/.

Reparding amateur effores: The Maotorola ONCORE
receiver now being offered by TAPR can generale DGPS
siumals amd costs (Tor members) 5269 The ONCORE s
D{GIS corrections are 1n 2 Motorola proprietary format
(not the slandard RTCM 8C-104 FORMAT 1) bul the
format 15 well documenled and contaims all the important
information included in the RTCM 5C-104 spec There
has been some discussion ol using elher an anbique PC
or a small microprocessor (¢, PIC, 68HC 1 1) with two
serial ports to reformat the data into RTCM formal. Folks
have suswested (and 1 don™( wanl (0 @et inlo the “Ts 1t
lepal?” jailhousc lawyer game) thst a group might
purchase one 300 kI Coast Guard DGPS reeaver and
reransmit the bits on amateur channels. [Or maybe DCI
coulil have their arm (wisied 1o be cooperalive. ]
Otherwise, 1f you have sccess to a high guality
commercial DGPS base station receiver like | did, it only
reguires pluganne a TNC mdioinio the receiver’s R5-232
DOTL

Hope this helps.
APRS Internet Domain

atove Dimse, K4HG
kahgdiiapr.org

The domuin sprs.pel hes been registered and points to the Mizmi
AT Serve maching
http: S/ vww.apra.net

[ am willing and able fn issee third level domzin names i amsnc
wills o statee 1P ackdress. For example, wu2e apre_osl 15 Use Butpers
APRLA maching, Email mc if vou arc inicrestod.

I vou have o dyooosic I address, check oul
hitp: S v dynip. com
lor away to have a namsd address. (| am wmone the Mac clicnt, and
Betwesn thal, selug, vp the APEServe mameseiver. and gelung the
doimain registered, [ now Enosw far more ahowt DS than [wan)
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Dayton 1997

Gireg Jones, WSV ﬁ“}

Y a v 1L onE
MamVention 1997 == S
was 8 blasgll! I 2 el
was great fun Lo -
have so MALY j
people working, ik
presenting, and p
sharing lﬂl;-rlb at this
VEAT's CONVention.
Az long as | have

Ireen thdmg
Dd\"'ﬂ‘n Thl'_‘w- WAS Drerulky Jomes, ELASTVWE, Bill Resl WEHIETE, wmd

one of the best in stasn ey ol i A Kot
that respect. Thanks to all those who ook Gme out to

wirk the booth, stuff MIC-E boxes lor kits to be sold,
answer all those mullilude of different questions asked
every year, and generally participated in being at the
HamVention doing digital snlT, Dayton is fun, but is a
Lot more fun because ol the aclivities involving others that
happen dunng the weekend.

o WTHTER John Fesmer, WWINNL Dewaae Hodsichs, Wil b, and
Tizary Mel aman, YE30F m lbed ol the TAPE hacth,

Rravi: Bl

TAPR Digital Forum

W were all very suiprised
to find that the digital forum
had been moved from our
normal 75 person room 1o
room #1 which held 400
people! While 1z looked Like
sttendance 1o the forum was
down from past years, the
number of people allending
averaged belwesn 125-140 for
Ihes emtire day of presentalions
I think Tom Clark, W3IWI, =
summed it up cormectly when
he stated that “he enjoved the
spread spectrum love-in

W TARK
Paypnial Furum mederzior

Jobm Sckesrmann, o
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happening in room 1.7 You could 1ell what the movers
within TAPR have been {bcusing on in the last vear by
the presentations of materials during the forum — spread
spectrum being a dominate focus. John Ackermann,
AGIY_ did another fine Job this vear in organizing the
speakers and moderating the lomm.  Thanks to Mel
Whitten who browghi the projector system.

g2 W had planned on
S having z live 55 link
g between the forum
room and the TAPR
booth, bul Murphy
Eslruck gt Yam on
gFridav as we were
=o-7 serting up, A power
surge zapped the
= computer. We (hen
~ scurried around and
locaied a replacement
mother board for 865
= and when we got that
Jim Seehy, WAT]HS s Timm MiDermer, samg 15 tall ::-I:l and
with e Fifhle, EFAEACD, inthe backpromy,  SPErating We
discovered that the
hard drive had been
crgamed gs well. Oh well! We had a pair of 88 radios
casily talking across the TlamVention arena areas and
could have provided a live link back for sudio and done
somne of the other interesting things planned - like live
video, ete. Something 1o work on for next vear.  With
luck, wi will have our own radios doing this and won't
have to depend on commercial adios for the chore, We
did prove that 55 worked just fine in the RF hell that
Dayton presents to many a radio [ront cnd.

e Clele, WIPWT s Do McKmnew, KCAKL, shess 15 TAC-2 (leli) znd the
Unearz W F mtarfen: beanl {mcat),

We did capture all the audio from the preseniations and
will be making the audio and overheads available on the
TAPR wcb page as soon as | have time to get all of it
captured and encoded. Keep an eve on (he TAPR home
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page or the viral meetings page. We should also have
lots more pholos avmlable on-ling, and in color too.

ATES Group al Lsar boath.

Besides the audio and photos we took, 1 did several
Quicklime VR (Virtal Reality) movies, T have two of
them stitched and T am working on the third. This was
the first time | had used the camera jig o lake (he 360
depree panoramic photos, so T sill have some work to get
them looking perfect; however, It 15 pretfy neat to see the
HamVention main arena in 360 degrees as well as the
TAPR forum, and jusl in Tront of the booth.

TAPR Banquet and PacketBASH

The third annoual TAPE Banquet and PacketBASH was
held for the second time at the NCR facilities. What &
areat place! We had 112 people attend, which was a [0%4%
mnerease from last year. If vou didn’t make it this year,
then I hope to see you and others asain next. Many {hanks
1 John Ackermann, AGIV, a;m;j Fred Pecrenboom,
KE&T(), of the Miami ‘»’.&Ele],r FM Association lor iheir
support of this event,

Tom Clark’s. &=
WITWL banquet talk St
wak entitled
“Amateur Radio
20010; A
Retrospective View
of the Fulure.” Tom
made scveral very
good polnts as to
whers amateuwr radio
has been and where i
15 going. At the end,
Tom had gotten so
many stired up sbout
some af the i'5'-"“1'35:! he Tom Clark, WETWT, presemtog, o the Banqiuet o
opencd the Saleiredsy miphl.
microphone up to the
floor and what followed was an inleresting debate among
many of the diverse pargcipants at the banguet You'll
have to listen 1o the audio to judee for yourselDwhal was
gaid and weikh the vanous posiions.

Thanks, Tom tor an exeellent banguet tallk.
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TAPR Spread Spectrum STA Renewed

The fellowing letter was submilied 1o the FCC
regarding renewal of the TAPR STA. The TAPR Spread
Spectrum STA renewal was granted before the origingl
STA had expired. In additon o submitting the request
lor renewal, (he TAPR S5 STA participants submitted an
80 page report on activity. This report can be found al
hitp:/fwww taprorg/ssiapr siahiml The STA holders.
Grep Jones, WDSIVD, and Dewayne Hendricks,
WASRDZDP, are currently reviewing all lhe STA
participants’ activities and working on setiing goals
dunnyg this sccond peniod of the STA

Apnl 28, 1997

b Whalliamm Calon

Acting Secretary

Federal Communications Comimission
1919 M Streer. MW,

Washington, D.C. 205534

M&mﬁmmﬂagkﬂ Radio Corporation

orary Authoriy

el [

Dear Mr. Seoretary:

On Movember 6, 1996, Greg Jones (WDSIVD) and
Dewayne Hendricks (WABDZP) (collectively,
“Applicants™) were granted special temporary authority
{“5TA™) for a penod of six months to allow members of
the Tucson Amateur Packet Radio Corporation (“TAPR™)
lo comduct an expenmental program involving the use of
Code Division Multiple Access spread spectrum
emissions (see ailached) TFor your information, the
attzched report cutlines the findings of the study complicd
o date.

The inimal six-month pericd of the TAPR 5TA cnds
May 6, 1997, In accordance wilh 1he original terms of the
STA the TAPR prowram 1s on-zoing. consequently, the
Applicants respectfully request renewal of the TAPR
STA, for an additional six months perdod, with respect to
the same sel of amatewr radio stations for which the
onginal STA was granted.

Questions with respect to this matter should be directed
to the undersizned.

Sinoerchy.,

Cirep lones
WDAIVD { Advanced Class)

co: David E. Horowitz
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TAPR’s Comments and Reply Comments
to FCC Docket 9712

TAPR filed comments and reply comments (o FCC
Docket 97-12 rewarding the amendment of smateur
service rules to provide for greater use ol spread spectrum
communication technologies.  As with the complele
rulemaking process of RM-8737 and now Docket 97-12,
TAPR has \ned to make all commenis and reply
comments availzhle w those that can’t get copies directly
from the FCC. Al of the comments and reply comments
that TAPR has cam be found .at
hetp:/fwwwtapr.org/ss/rule changes html. 11 yvou have
web access, please take a few minutes and read what the
ARRIL. gnd others have liled regarding the rulemaking
process on spread spectum

In the Matler of WT Docket No.97-12 (RM-873T)
Rules to Provide For Greater Use of Spread Spectium
Communication Technolosies

Comments Of
Tucson Amatenr Packet Radio Corporation

Discussion

TAPR generally supports the proposed rule changes
the Commission makes in ils MPRAM. Spread Spectrym
(“55") technology has not made great advanges in the
amateur racdho service since 1t was first permitted in 1985,
in part due to the fact thal, by loday’s standards, the Part
97 regulations on gmateur S5 are extremely restrictive.
In particular, the small number ol fixed spreading codes
permitted under Section 97.3 L L{d){ 1) inhibits (he use and
development of 55 by amateur radio stations. TAPR
believes that it is in the public interest, and in 1he interest
of the amateur radio service, to changpe the rules for 85 in
arder to accelerate the adoption ol 88 by the peneral
Amateur commuily

TAPR in general supporis many of the specific mle
chienge recommendations made by the Commission

First, TAPR supports the Commission’s proposal (o
maodify Part 97.311(h) as 11 pertains to the unintentional
triggering ol repeater inputs. This provision is redundant
when considered in relation to the exisiing sectens in Parl
&7 which deal with how interference should be trealed and
handled. This single provision along has been & subject
of concern for some me (o0 members of the repeater
apreralor/owners community and rightly so

However, lor ihis same reason TAPR feels (hat the
proposed wording of this section puls an unnecessary
burden on those who choose 10 utilize 85 emissions
After being authorized as a legal emission mode in the
service for over fifteen vears now, it now seems
inappropriale o continue to single out 55 to be considered
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secondary to all other allowsble cmission modes
authorized in the service. We therefore ask the
Commission to strike the proposed seclion 97 311(b) in
1ts entirety. ‘The Commission’s rules in this area should
zo no further than (o sel @ maximum transmiller power
output level and to set limits on spurious emissions
outside the amateur radio bands.

second, TAPR supports the Commission’s decision (o
delete sections 97.311(c) and (d), in order to permit 55
emissions and spreading codes that are nol cumently
aulbigmized. Elimimation of the rule (hal dictates specific
spreading codes 15 necessary to facilitate further
experimentation and deployment of 83 technglogy in the
amgleur tadio service. 1o parlicular the removal of the
provision that restricted the use of hvbrid 85 emissions
will open up potentially new areas of inleresting
expertmentation that have nol been allowed for over
[fteen vears now.

While, as noted above, TAPR agress with many of the
Commission’s proposed rule changes, it disagress with g
few of the proposed changes contained in the tulemaking.

First, TAPR does not agree with the proposed
automatic power control provision of section 9731 1{g).
Although TAPR supperted the ARRL. proposal for this
provision in the comments and reply comments that it
filed in RM-8737. it no longer leels (hal this provision
should become a pan ol the rules poverning 5 emissions.
Fuarther discussion and experimentztion that has taken
place since the petition phase of this proceeding has
convinced TAPR that the implementation of this
prowigion would impose 2 serinus handicap on the funre
development of this emission mode. While TAPR agrees
that technically itis simple o control the output power of
# fTansmiter, it1s quite anolher matter to make this control
automatic and loolproof over the wide range of
apphications and uses that are common today in the
service.  For instance, (he implementation of this
provision would make it impossible to use 5 e¢missions
in the point-to-multipoinl packet radio networks thal are
commen in the service loday because itwould be difficult
to transmit a single packet which would nol exeeed the
Ewn™p leve] st the nearest station. TAPE, therefore asks
the Commission to strike the proposed automatic power
controd language of this scotion.  TAPR feels that the
provisions of section 97.313(g), which limits the power
level to the minimum required to maintain
commuynications 15 zll that s necessary to cover the
concerns which prompled this proposed rule change.

Further, TAPR would like to see the limit on transmit
power to 100 watts of this seotion also deleted. While
I'APR does fegl that 100 watts of power is more than
engush for most terrestrial 85 operations, this limit may
present problems lor some of the more inlercsting
appheations 1n the service today such as EME
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{ Garth-Moon-Earth) operations. 1t would appear thal the
| 00 watt limit was imposed back in 1985 out of' a concern
for limiting the range of possible 85 interference, this
concern appears groundless in lhe operating epvironment
that we now face today. TAPR therelore asks the
Commission to sivike this provision and allow 55
emissions the same transmitier power levels allowed for
the other emizsion modes authorzed for the service.

Second. TAPR does nol agree with the Commission’s
decision to allow sections 97.311{e) and {t) to stand as
written. Both sections place 2 sigmificant record-keeping
hurden on any operator who wishes to make use of the 55
emission mode.

While these scelions may have made sense back in
1985, rwelve vears later all they serve to do is to present
a serious impediment Lo any amateur operator who wishes
to experiment and deploy this mode. TAPR thereforg
asks the Commission to now eslablish parity beoween 55
and all of the other emission modes (including pulse) and
delete the burdensome provisions and requirements ol
these sections.

In addition to the rule changes proposed 1n the NPRM,
TAPR would also like the Commission (o consider
making additional changes 1n the mles sffecting 55
errissions.

First, TAPR would ask that the Commission allow 55
emissions on all amateur radio bands above 50 MHz. As
we have slaled earlier, TAPE feels that the Commission’s
rules for S5 should go no further than to set 2 maximum
transmilier output power level and to set reasonable limits
on spurous emmissions outside the amateur radio bands,
Conventions for all other parameters of operation such as
operzang frequencies, modulation method, bandwidths,
protocels, ete. are best lefl 1o the development of the
amateur radio community itself. Such an approach would

be in line with the slaled policy of the Commission itself

in the NPBEM to develop rule changes which are
* .eonsistent with our policy of encouraging grealer
spectrum flexibility by enabling licensees to introduce
innovative technologics and 1o respond quickly to
demands for new and different services snd apphications,
without administralive delays.” TADPE feels that 55
technology will provide for such innovation in the service
and has gpreat applicability 1o amateur bands below 70 cm
{55 now only being allowed on bands 70 cm and above).

Second, TAPR feels that the station identificzfion
requirements of section 97,1 19b)(5) should be deleted.
The interference and harm to the band in which an 55
station is operating thal would be caused by a requirement
to use a CW identification far outweighs {he benelits that
waould accrue for momioring purposes from the use of
such an 113, Further, it s vital (o avoid an 1D requirement
that would in itsell’ canse interference even when the
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associated §5 emission does not TAPR feels that itwould
be betler for the amateur radio communitly 1o develop
approaches for handling the necessary functions of
muniloring and identification of $5 emissions.

Conclusion

5% technology can provide many useful berefits to the
amateur radio community 1f its use beécomes more
widespread and mainstream. In order to accomplish s
however, certain changes must be made to the
Commission’s rules poverning the use of 55 in the
amateur radie service. By making these changes, (he
Commission will create a regulatory environment that
will give members of the amateur tadio service enough
flexibility to develop innovative equipment snd hardware
employing S8 technology,

For these reasons, TAPR urzes the Commission (o
pramptly izsue a reporl and order in this mlemaking as
soon &5 possible to facilitate the developmenl and
deployment of 55 communications in the amateur radio
service, as proposed in the MPRM and as modified herein.

Reply Comments Of Tucson Amateur
Packet Radio Corporation

The Tucson Amateur Packer Radio Corporation
{“TAPR”) submils these reply comments 1n response to
the above-refereneed nolice ol proposed rule making (the
“WPRM™) released by the Commission on March 3. 1997

As demonstrated in TAPR s imitial comments, the nile
changes proposed in the NPRM represent, for the most
part, the logicsl next step in the regulation of Spread
Spectrum  (“557) communicagons technologics i 1he
Amatenr Radio Sendce. By providing amatevr radio
pperators greater design and operational Mexibilily, the
Commission will help to promete the development and
deployment of the next generalion of 55 technologies.

MNonctheless, in a few areas. the Commission’s
proposals oo too far (1), and in other areas, not far enough
(2}, Tn wddition, several pamies have oppoesed vanous
aspects of the Commission’s proposed rule changes on
narrow and short-sighted srounds (3) Thus, and for the
reasons sel forth more fully below, TAPR urges the
Commission to gdopl the rule changes proposed in the
MPRM wilh the clarifications and modifications sel orth
in TAPE s initig] comments.

Discussion

|. The Patics To This Proceeding Support the Com-
mission’s Proposed Less Resmmotive 85 Bules

In seneral, zll paries supporl the Commission’s

decision to delete seetions 97 311(¢) and (d), in order to

permil 55 emissions and spreading codes that are not

currenily authorized. Elimination of the rule that dictates
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specific spreading codses 1s necessary to facilitate further
experimentation and deployment of 53 technology inthe
amatcur radio service, In particular the removal of the
provision that restricted the use ol hybrid 55 emissions
will apen up potentially ncw areas ol inleresting
experimentation lhal have not been allowed for over
fifteen years now,

IL. The Parties To This Proceeding Support the Re-
laxation of the 55 Becord Eccping Beaulremenls

There appears to be a consensus of commenters which
does not agree with the Commission’s decision to allow
sections 97.311{¢) and (f) to stand as written. Both
sections place a significant record-keeping burden on any
operator who wishes to make usc of the 55 emission
mode, While these sections may have made sense back in
1985, twelve vears later all they serve to do is to present
a serious impediment to any amateur operator who wishes
lo experiment and deploy this mode. TAPR thercfore asks
the Commiszion to follow the direclions of the
enmmentars and now establish panty belween 55 and all
of the olher emission maodes (including pulse) and delete
the burdensome provisions and reguirementls ol (hess
seclions

Lil. Some Paries To This Procesding Supporl the De-
letiop of the 100 W Power Limit for 88

Secveral commenlers have agreed with TAPR's

position that the limit on transmil power (o 100 walls of

seetion 97.311 should alse be deleted. While TAPR. docs
feal that 100 walls of power is more than enough for most
terresidal 55 operations, this limit may present problems
for some of the more inleresting applications in the
service today such as EME (Earth-Moon-Earth)
operations, It would sppear that the 100 watt limit was
imposed back in 1985 out of 4 concem lur hmiting the
runge of possible 55 interfercnce, this concem appears
oroundless in the operaling environment that we now face
today. AR therefore asks the Commission le stnke (s
provision and allow 55 emissions that same fransmitter
power levels allowed for (he other emission modes
authorized for the service.

1Y, The Partics To This Procesding Support the [e-
letion of the Automatic Power Copdrol Proposal

There appears to be general dissgreement by Lhe
commenters with the proposed automatic power control
(“APCT) provision of section 97,31 1{g), Although TAPR
supported the ARRL propasal for this provision in the
comments and reply comments that 11 liled m BM-8737,
it mo longer feels that this provision should become a part
of the rules goveming 5% emissions. Further discussion
amdl experimentation that has taken place smee the petiion
phase of (his proceeding has convinced TAPR that the
implementation of this provision would impose a serious
handicap on the fumre development of this cmission
mode. As was pointed oul by the comments of Phil Karn,
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EA0, the idea of inchading the concept of APC 1n the
League’s Petition ol December, 1995, originated with
him as a member of the AREBL's Fulure Syslems
Committee. KA9C) has now gone an record in these
proceadings as agreeing that APC is not workable under
all circumstaness and should be dropped as a requircment
for Amateur 85 communications. While TAPR agrees
that technically it is simple 10 control the output power of
a transmiller, it is quite another matter to make this control
automatic and [volproof over the wide range of
applications and uscs that are common today in the
service, For instance, the implementation of this provision
would make it impossible o use 55 emissions in the
point-to-multipoint packet radio networks that are
common inihe service today becanse it would be difficult
to transmit @ single packet which would not exceed the
Er/Mo level at the nearest station. TAPE. theretore asks
the Commission to strike the proposed automatic power
control language of this section. Several commenters,
ineluding TAPR feel that the provisions of scction
97.313(a), which limits the power level to the minimum
reguired to mainlain communications is all that is
necessary Lo cover the concerns which prompted this

proposed mle change.

V. Some Parties To This Proceeding Support the Tlse
af 55 In Amateur Radio Bands Above 50 MHz

Several commenters have indicutsd supporl for
TAPR's posilion that the Commission allow 58
emizsions on all amaleur rdio bands above 30 MHz, As
we have stated earlier, TAPE feels that the Commission's
rules for S8 should go no [urther than to $2t a maximam
transmitter output power level and to set reasonable limils
on spurious emissions outside the amateur radio bands.
Conventions for all other parameters ol operabion such as
operating [Teguencies, modulation method, bandwidths,
protocols, cte, are best lefl o the development of the
amaieur radio community itself. Such an approach would
be in line with the stated palicy of the Commission itself
'L|1 the NPEM to develop rule changes which are

.eonsistent with our policy of encouraging greater
5p::n:111|m Aexibility by enabling licensees o introduce
innovative tcchnologies and 1o respond gquickly 1o
dermmands for new and different services and applications,
without administrative delays.™ TAPR feels that 55
technology will provide for such innovation in (he service
and has great applicability o amateur bands below 70 cm
(S5 now only being allowed on bands 70 em and above).

eeding 8
vl af PO ' L
There was general support among the commenlers
which supporled TAPR’s position that the station
identification requircments of section 97.119(b)(3)
should be deleted. The interference and harm to the band
in which an 88 stalion is operating that would be cansed
by areguirement to use a CW identification far outweighs
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the benefits that would acerue [or moniloring purposes
[rom the use of such an 1D, Further, it is vital to avoid an
113 reguirement that wourld in itsell causs interfercnee
even when lhe associated 35 cmission does not. TAPR
fcels that it would be better for the amateur radio
community 1o develop approaches for handling the
necessury [unetions of monitonng and identification of
25 cmissions.

Conclusion

With the medifications and clarifications described
ahove and in TAPR s initial comments, TAPR. gencrally
supports the rule chunges proposed by the Commizsion
in the NFEM.

Notes:

1. For instanve, lhe Commission's concermns abour the
nead for autamatic power control are unfounded. See,
e.g., Comments of Phil Karn ("KA9)™); Comments of
Lyle Johnson ("WATGED™), Conscguently, any sug-
gestion that extreme measures such as mandatory auto-
matic power conirol should be rejecied,

2. Asdiscussed maore fully below, the Commission should
allowthe use of 85 emissions in all amateur radio bands
from 30 MHz.

. See, eg.. Comments of Metricom (conlinuing its as-
sdult on Part 97 35 use of the ISM bands); Comments
of Parl 15 Coalition (samc).

Don't Forget the 1997 ARRL and TAPR
Digital Communications Conference

October 10-12, 1997
Baltimore, Maryland (minutes from BWI airport)
Web: http://'www.tapr.org/dce

The 1997 ARRL and TAPR Digital Communications
Conference will be held October 10-12, 1997 in
Baltimare, Marvland. This vear’s conference localion is
just minutes gway from the BWI (Baliimore™Washington
International) Adrport.

L]

Symposiums and Seminars

In addition to the presentation of papers on Saturday,
three symposioms/seminars will be held before and after
the conference:

« APRS

« RF Basics for Computer Weenies

» Spread Spectrum System Design and Theory

These sessions are provided (o allow those with
additional time and interest to make the most ofthe Digital
Communications Conference. For those that might have
interest in just 4 symposium or scminar, registration for
the conference iz not necessary to register and attendd one
or more of the symposiums and seminars, This allows
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maximum flexibility for those that might want o
participate during the Digilal Communications
Conference. bur do not have an entire weekend 10 devole
to the event.

APRS Symposium

A full day symposiom on Friday covering APRS will
be conducled by Bob Brunminga, WB4APR (father of
APES) , Ketth Sproul, WU2Z, Mark Sproul, KR2ZICI
{developers of Mac and Windows APRS), Sleve Dimsc,
K4HG (developer of javAPRES), and other nationally
known APRS leaders. Join this group for the allemnoon
and evening for in depth discussions and prescntations on
the current and [ulure status of APRS. This is 2 unique
opportunity to gain insight into this fast growing digital
aspect of amateur operations that combings computcrs,
packel radio, and GPS (Global Positioning System).

RF Basics Seminar

Starling lale Frulay altemoon a half-day seminar
enlitled “BF Baswes for Computer Weenies: Helping the
EF-challenged get the most out of the new high-speed
wirgless loys.” The seminar will focus on such topic as
basic antenna types and their characteristics, comparison
of leedlings and connector types, propagation basics
(calculation of path loss, multipath effects, fresnel zones,
etc), weatherproofing, lighining proleciion, filters, basic
EF messurcments, and other issues related to mainiaining
radio equipment on the UUHF/SHF bands, This scminar
will be starting late enough in the aflernoon on Friday to
allow those flying in on that day to attend (he scminar,
Mike Cheponis, KIMC, will conduct this scminar.

Spread Spectrum Seminar

O Sunday morning, Dewayne Hendricks, WABDZP,
Phil Kum, KA2Q, and Tom McDermott, M3EG, will
conduct a seminar focusing on “Spread Specirum system
design and theory,™ All three preseniers are well known
lor their work 1o various areas of amateur digital
communications and this 5 hour seminar should be an
excellenl opporlumily o leam sbout the design and theory
of spread speetrum systems. This seminar is a follow up
to the past two seminars of PCS technology by Dewayne
Hendricks with a new logus on system design

Saturday Evening Banquet

Eevnole speaker lor Saturday’s dinner will be Yutaka
Sakurai, Sr. Manager of Science Office, Nihon Cisco
systerns LKL (Ciseo Japun), and s & major representative
within PRUG (Packel Badio Uscrs Group) in Japan.
Sakurai-san should give a good presentation and we will
all find 11 mteresting 1o hear what the packeteers in Japan
arc developing and how they operate.
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What can you expect during the 1997 ARRL
and TAPR Digital Communications
Conference?

« A [ull day of papers, breakoul sessions, and selected
lopies on Saturday for the beginner (o the advanced
amateur Jigital enthusiast.

= Three scminars/symposiums:

- Friday {Ipm) - APRS; Conducted by:
Bob Bruninga, WEL4APR
Eeith Sproul, WII2ZF
hark Sproul. KBZIC]
Jteve Dimse, K4HG
= Friday (3pm) - KF Basics for Comparer Weenies
Conducted by Mike Cheponis, EI3MC
- Sunday (8:30um) - Spread Specoum Sysiem Design znd
Theory; Conducted by:
Dewnyne Hendricks, WAERDZEP
Fhil Karn, KA
Tom MeDermot, M3EG

» The second snnual Student paper awards.

» TAPR Membership Mecting

= A banquet with Speeial Guest Speaker Yutaka
makural '

+ 51035 (Special Interest Groups) on Saturday following
the banquet,

» Informal get-togethers throughout the weekend.

» A meeting facility thal is perfect for this tvpe of
meehing,

» Informal engincering discussions/ilemo areas.

» An event at which the most impartant new develop-
menis in amateur digital communications are an-
nounced.

» Digital "movers and shakers’ from all over the world
in attendance,

Hotel Information

Conlerence presentations, meelings, and seminars will
be held at the Holiday Inn BWI Airport. DOC special
rooms rate is $89 per night. When making rescrvations
with the hotel, be sure to indicate you are antending (he
ARRL and TAPR DOCC to get the discount, It is highly
recommended (hal you book your room prior to arriving
- 8 block of 75 rooms is reserved untl September 9th,
1997, Afterthe 73 rooms are booked, rooms will only be
available in nearby hotels. Be sure 1o book your rooms
early! The hotel provides transportation to and from BWI
Alrport, nearby AmirakMARC rail station, and the local
[Balimore Light Rail. Please contact the hotel 1o arrange
spectfic transportation needs.

Halulay Inn BWT Airpart {conference hotel)
890 Elkridge Landing Bd, Linthicum, MD, 21090
(4107 B39-B4H), Fax (410) 684-6778
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GPS-30PC Offer

Special One Time offer on the
Garmin GPS30PC for 599

Cuarmin has made available to TAPE. members for a
short time only the Garmin GPS30PC, which Garmin has
discontinued and is wantling to clear from their inventory.

TAPR will take orders until August 30th, when we will
place one order for as many units as the TAPR
membership wishes to purchase. Thers s no limit to the
numbcr any one person or athliated group wanis Lo
purchase. There is a total of 700 units being made
availuble lo TAPE.

The GPS30PC is a GPS-20 packaged with a passive
antenng in & weatherproof housing with a 10 foot cable
lerminated in a DBY connector (for serial port 1) and a
cigarcite lighter connector (for power). Since it only uses
one serial port, it is not [DGPS capable. The insides
implement all features of the GPS-20, but the cabling only
reveals serial port 1 and the power supply. You can cut
the case open to got to the other signals if desired, The
GPS-20 also is wired direcily to the antenna, so if you
remove the antenna [fom the GPS-20, an MCX connector
will have to be connected 1o the GPS-20 to provide an
antenna connection, Surface MCX connectors that will
work are gvailable from DigiKey and Mouser.

The price to
TAPR members
is 594 plus %3
shipping/hand]
ing for a total
price of $99, A
normal GPS-20)
unil zlone sells
to TAFPR
members for
5169! To this
vou would need
to add a $40 or
Morc antenna to
have the samc
; functionality of
Ly the GP330PC
f for a real

experimenters
price.

TAPR  will
take orders for
this  special

- one-time ilem
A until Aupgust
30th. At that
time we have to

GPSHIPL Lo Top
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cut a check to (Garmin and get the units shipped.

Since this is a liquidation, there are several condi-
tions to the special offer.
Please be sure vou read all the follgwing very garelully,

= Ciarmin has stated that most of these units are in good
working condition, but some of them may ovcssion-
ally fail to acoquire satellites al ambient lemperatures
riear 40 degrees F. Usually, this problem can be fixed
by resoldering the shields near the board edge con-
nector more carefullv. For the typical consumer who
deals with Garmin, this is & refumn issue; however, [or
amateur radio experimenters correcting this problem
should not be too sefous to handle.

» The downmside to working on the “sealed antenna unit
with GPS-207 15 [hal 1o resolder the shields, you have
to remove the case by sawing or cufting the bottom
off. That means that in order to rewaork the board, you
have to damage’harm the case,

« The upside i5 that for 399 vou get a GPS-20 engine
and antenna. Even if you have to perform surgery to
et one or the other to operate correctly. you have still
saved money for your time and elTorl. The GPS-20 15
worth the 599,

Shipping and Handling

s Shipping and Handling within the US will be $5.00
LS by UPS Ground unless otherwise requested by
purchaser.

» Intermational Shipping wall nesd (o contact the TAPR
office and gel a quote on the shipping to vour country.
TAPMR uses Internationsl Express Mail, unless the
purchascr requites something else,

Motice about all TAPR Group Purchases

TAPFE. coordinates group purchases as a sevice o help amatsur
radio operalors obtain accesstorechnology at prices hettor than thoss
typically available in individusl wml ozders.

Those parficipating in group purchases must understand that these
products ane ol pacd of TAPR s slandard offcring, thal TAPT inay
not have an estzhlished relationship with tee vendoms imvolbved. and
et the Lermis of the purchase may be changed, or the parchase may
be cancelled for any reason. I purchose lecms {such as poce or
delivery schedule) significansty change during the order perind,
TAPE will notify you und permil vou o reasomble ime io which w
gancel your order; if vou choose to cancel, TAPR will refund any
money you e deposited for (he purchase. Oice TAPER. Ias com-
mithed the group order with the vendor, no further cancellations arc
permilied [N NO EVENT WILL TAFR'S TIABTLITY TO YOU
EX{CEED A REFLUMD OF ARY MONEY YOU DEPOSITED FOR

THE PURCIIASE.

fo
= Thisisan "asis’ deal singe thisisaj
Hguiclation by Garmin on a unit
that they have discontinued and are §
trying to remove from invenlory,

If you decide to return your unit,
because it 1s inoperative, TAPR will not be able to
return the unit to Gamin. Again, these are AS IS
units, which is the resson for the great price. They
should, for the most part, all work, but things o
happen, To lake care of members that have unils that
are Dead an Amival (DOA), TAPR will accept re-
mmed non-functional units within the first 60 days
afler TAPR ships. Sce the refund policy below.
Il anyone is interesied in roubleshooting (he relemed
units, we will be glad to make a deal — contact Grep
Jones, wd3ivd{tapr.org.

Warranty and Refund Policy

TAPR will accept returned non-functional units
premptly reported by the purchaser within &0 days after
TAPR ships, These units are provided on an “as-i3” basis
and mo refunds will be given; howcever, members
remurning non-functional units (within 60 days) wall
receive an extension o their TAPR membership of three
YCHTS.

Queslions concerning the unit and details on the buy
will be handled on the TAPR GP'S Special Interest Group
list. (To be created soon)
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$93 Garmin GP5-30PC I!
¢ Inclodes documentation for ':EPE"'M | other services, product warmantics and cntiticment
5 and for e interface 1o the GPS-30F, |

i hitpeihwww taproorg/gps
The normal sales price was $300, ;m.mjt..xﬂ#w”..ﬂlwﬁfﬂm j
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“=]  Although informal support for products may be
f available (wough TAPT 5 on-lie: mailing lists and

Lo posl=gale suppod s limated o whal i olfened by

¢ Order by August 30th, 1997 | g, mumifacturer, and sre not TAPR's eeponsihil-

§lv.

= CELFD iy

i#iﬂ
[rafting Views of GPSIOPC
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TAPR TAC-2 (Totally Accurate Clock)

hitp://www.tapr.orgitapr/htmlitacl. html

It is with considerable pleasure that TAPR can
anngunce lhal version 2 of “Totally Accurate Clock™
(TAC-2) iz now availahle in kit form. TAPE has been
waorking with Tom Clark, W3IWI, 10 mske an improved
version of the TAC available to all. TAC-2 Rev.C of the
kit is now available from TATR.

The *“Totally Aveumle Clock™ TAC-2 kit is intended to
seTve severdl purposes:

s It provides a “umiversal” electrical and mechanical
interfzce for a number of common OEM board-level
GPS reeelvers including specifically:

- Ciammin GPS-20

- Muotorola Oneors

- Tlrmble SKE

[t provides inlerfaces for the 1 pulse-per-second

{i PPS) signal generaled by (hese roceivers:
Low-impedence, fast rise-time IPT"E signals for “Tabomulory™
applicetions.

- R523Z level 1PPS signals tor computer applications,

- Specialized IPTS inferfices [or an wdd-on PCB thar will
slabilize u low-cost cryszl oscillator to an accuricy - 1
mart-per-hillion

v [t provides scveral different power supply oplions to
make usc of vour GP'S receiver easier, The power
inlerlace 15 similar to (and compatible with) those
used for compuier disk drives;

- A low-cost; (TE03-type] regulasor.

- A high-cificiency switching power supply.

- Direct 5 volt power.

« 1t has provision for an Uninterruptable Power Supply
(LIPS) 10 bufler the GPS recerver through brief power
outages,

+ It provides Bafterv Backup so the GPS rcceiver can
wake up “smart.”

« It can provide 1selaled power [or an amplified GPS
antenna

since the TAC-2 has so much flexibilily, there are
several oplions you will have to choose from durdng
consituction. The “base”™ implementation will salisfy the
needs of many radio amateurs with support lor the Garmin
GP5-20 and Motorola ONCORE Basic receivers. A few
jumper chanpes cnable support for the Molorols
ONCORE VPAIT receiver. Some added parts and some
more jumper changes are needed if you plan o use
Trimble SK-8.

The TAC-2 is offered as a kit which will take
approximately 2 or 3 howrs to build,

The TAC-2 kit has been designed to be very easy lo
azsemble. TAPR supplies delailed instructions that only
require you to know which end of the soldering iron ishot
and 3 little knowledze on how to put things logether!
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One of the major inferests that TAPR has in GPS timing
15 in the use of GP'S as a way w steer (“discipline™) an
oscillator. By tying logether a low-cost crystal oscillator
and 2 GPS receiver. itis possible to have a Rubidinm-class
{better than ane part per billion) frequency standard. The
TAC-2 has been designed to support this function and the
TAC-2 project team is working on developing the “TOC™
{TAC Oszcillator Controller). The plan is thal the TOC will
plug directlly inlo the TAC-2 circuit board. More
information on this project will be made available as
progress is made. No time is set [or delivery of this
daughterboard at this time.

Stzve Bikle, KYHPR 2nd Tou Clack, W3IW1 with thei plagees for completinn of
the TAC-2 project.

General Information
The price 1s;

512500 US for members of TAPR, or
£139.00 US for non-members
plus shipping and handling (35 in the U.5.)

and will include;
« TAC-2 Bev CPCE Board
s All nevessury parts for the TAC-2 to allow inferface
to either the Oneore VP or Garmin GPS-20)
+ Documentation
Pliasc note: This is not an enclosad unil. Enelosurcs
arc being worked on, but will not be available untl the
fall.

Questions concerning (he unit and details on the buy
will be handled on the TAPE GP'S Special Interest Group
list.

Differences between the version 1 and version
2 designs

» The circuitry has been improved in a number of arcas:
- hetter low-Z IFPS bullers.
- beller R3232 drivers.
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= full “Tlug "o Play"™ support for uny of the Motorola ONMCORE
Teceivers (the ariginal PNT-6/BASIC, (e 8-chimnel VE or
e pew UT-series) mod several other receivers as well,

» A number of power supply oplions have been pro-
vided, including
= fie TAC-2 can louk like o “disk drive™ when mounted ina PC
- an optionel high-efficiency switching powsr supply
= an LTS (unitlerniptable power supply) cepabilicy (good for

w [ew minutes)

- anoptiongl regulator for exiemal anlemni bins

- severnl BBRAM “keep slive™ power aptions, ete,

o The of-bourd connections for the ofdginal TAC were
all soldered wires. On the TAC-2, we made exlensive
uge of IDC (Ycrimp-on™) connectors for ease of gs-
sembly and reliability,

» The ONLY significant deletions from the original
TAC are;
= 1l on=bogd MAIC L-bind EF umplifies.

- The original GSFC-supplicd TACS were ina metal box (we
used off-fle-slielf BS232 “AD" switch boxes). The TAFR
TAC-Z iz a kit-form circuit board. You have to provide your
own mechanical monnting {for the lime bemge).

- An A/B switch box would work fine 25 & monnting, Another
posaibility is thal the TAC-2 cimvuil beards are ebout the size
of & smull cumputer disk drve and the power connection is
the same a5 on a digk deive, TAPI is plinninge & mounting thet
would put the TAC-2 in & disk drive bay inside your PC,

Totally Accurate Clock (TAC)
Fxcerply from “Totally Accurate Clock Announcement, ™
Tom Clark, NASA/GSFC (February 2, 1995)

The "TACT name iz supposed to invoke 3 zmile on your [ce,
Many of vou remember Heathkit's “Most Accurste Clock™ (2 WV
receiver] and | see edverdsements for VILF clocks (WWVE in USA,
DCETT in Ewrope) thot still use the “Most Accurate Clock™ name in
their advertizing. Since the “TAC" is 3-4 onders of megnitude beter
them the “Most Accurate Clock™ units, the “Tocelly™ name seems
warrented (alsa, TAC arc my initials 2nd this was beyrun us a home
projectll

The TAC project began when 1 was on sabbatical al Omsals when
Bernt Bonnang got me an eacly protoivps of a Motorole PYT-6 OEM
(GP& receiver. In thet incametion, the PVT-6 was premy disappoint-
g, When I gol back home, T had Motorols vpdete the intemizl
firmwere and found thar its personality had changed completely —
it was now very precise, but it had abowut & 300 nsec bias. T conlaclied
4 mend at Modoroly whe wes mvolved i@ the PV T-8 software and he
told me that tests at LISNG had uneovered iy same error. Dovas added
o the “bele” proup, gol my mitial protolype updated with the latest
firmware and began more detailed testing, Whal [ihen found was that
the PYT-6 receiver bad the best timing performance [ have seen in
any small GPS receiver. With a stoall amoust of care n setting it up,
itnow grives S0 nsec or better RMX timing precision and hiases appear
o be 20 nsec.

The TAC project now myvolves both hardware and sofbarere. Tet
me brietiy describe both o yow

Hardware
The core of the TAC consists of 2 GPS, Several are goung (o be
supported n the TAC-2 desiym (Motorole OMCORE, GGarmin GPS-
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20, Trinible SE-8) The cireuit board sllows these various GPS to be
mounted fo the board.
The TAC-2 adds 2 numbsr of desmable faatures:

# The | PP5 vutput sipnuls are buffered through a 7T4ACO4 gate 1o
improve the drive capahilities and to aet 35 4 “fuse™ to prevent
durmape Lo Lhe receiver in case of an operstor goof. Up 1o theee
mdependent buffered outputs zre provided, and the bulfers will
drive ahout +2 fo +2.5 volis into a 50 olon lermmation. The normal
loygric polarity is positive going =t the epoch time, bt this cen be
inverted if desired by somc simple jumpers.

» Uptothrecopen colleetor | PPS signals are also available, negative
going, Normally these would be used to drive display 1.EDs, bt
they can be used for ather purposes,

» ‘[he add-on board includes an RSZ232 driver thal provides 1 PPS
time synclronization o an alteched computer. The 1 PPS signal
is normelly connected to the compater’s DRCD ingast,

s The ES232 10 fo the compater is buffered and isolated from (he
Teceiver to BCT 25 4 "Tuse™ fo prevent damage lo the expensive
regeiver in case ofan operelor poof. An RE332 OR-gate iz supplied
for the recoiver input signal to allow RTCM SC 104 Differential
(iP5 signals to be fed (o the GPS receiver.

Software

A program called SHOWTIME displays the current dme in BIG
DIGITS you can sce from acrass the room. [n addition (o just showinge
the 1ITC cime, it inelndes a display of the date, day-of-week, day-of-
veur, local and Greenwich Mezen Sidereal dmes, I and MID, axd
cven the cucrent GT'S wesk, Tou cun eneble audible "WWV-1ike™
time ticks to aszist you in sctting the formatter (o your wrisl-watch).
You ezn have e soffware automalically resel the PC s intemzl clock
wilh sbout 25 msec ecouracy. All the time display updiles and
audible ticks happen synelronously with the GPS 1 PPS signal
because the PC rewds the tick on its DD line.

SHOWTIME allows you 1o enler liminge offsets end handles zll
Lbe arithmetic for vou. It &llows you to make casy corrections [or ime
delavs in cables and e eirument und it tells vou (with | ngec
resolulion) the setual epoch of the 1PPS tick and it gives vou mn
estimate of the accuracy of the ik, SITDWTIME pives vou a nice
dispiay of which satellites you're nsing and which satelliles wre above
the harizon. This inchudes a bas-geaph “S-meter" [or each of the GPS
slellites currently in lock which are updated once per second.

The sofbarare lets you chapge operating modes (timing vs. posi-
tivm, elevation mesks, satellite selecton criteriz, cte) easily amd when
YO &TC TUARIRg in position-detcrmination mods, it will kundle all the
position averapme ks lor youw, Ateny ime, youwcen save the cufrent
contfiguration {positions, timing offsets, recaiver prodes, ele) toadisk
file and restore that configurmtion af & later tine,

At this time SHOWTIME mms stand-alone on 8 separate MS-D0S
PC (bt it does seem to run 0K in e DesqView multitasker). Onee
vou huve set puremedens into the GPS receiver, the PC opemitions can
be terminated,
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New APRS-SIG
Moderator/Chairperson

P plegsed to anmounce thar Stan
Horzepa, WAILOU is the new APRS
SIT moderator and chairperson.

Star is very acrive in APRS-SIG and
he's heen a grear supporier of the

activity.  Keith Sproul, WU2Z who
wils respansible for the formation of
the APRS-SIG will be able ro spend
MOFE Hime yupporting the APRS com-
munRity through further software and
technical developmenis.

Please foin me in welcoming Star o
his mew role. — Greg Jones,
WDSIVD: President. TAPR

Hello APRS-SIG folk,
Effective (oday, the honorable Keith
sproul has retired as the chairperson
of the APRS-5IG. 1 have (aken his
place,

In lighl of this change, I feel thata
few rules need to be mentioned in
urder to assure the continued smooth
operaiion of the APRS-SIG. Here
they are, short and sweat:

1) Stick o the subject {(APRS).
That means no virus slerls, no
chocolale chip cookie rccipes. no
surplus gear fire sales, no nothing that
1sn't direcily rclated to APRS.

2} No abusive hehavior
demoansiraled towards a list member
will be tolerated on the APRS-SI1G,
Please take vour flames elsewhere.

i) I reserve (hc ripht to
unsubscribe any list member who
vinlates (hese nules without warning,
That means one sirike and you're out
of here.

Finally, it you wish to unsubscribe
from APRS-SIG, send u message to
listscrvi@itapr.org containing only the
following line in the body of the
message;
signoff APRESIG

Have fun!

Stan Horzepa, WA1LOU
wallow@tapr.org
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Kits/Publications Update

Motorola Oncore VP Interface
EBoard

TAPR now offers a power
supply/interface kit lur both GPS
unils we offer. For the Motorola
Oncore VP, we are plegsed to bring
to the membership the Interface
Board Kiu by McKinney
Technology., Doug MeKinney,
KC3RL, has produced this board for
some commercigl customers and is
now making it available to TAPR for
its members,

Llelt] Docore VP powes sopaly and imerffee kil ool to 2 Ceeerg VI
[Fiz ] Duson: VE moussad on puwer supphy 20 inlerface kit

This kit provides:

= A GPS Interface Board Kit for
the Motorola Oneore VP

» All parts included - including
screws and stand-ofls

» Same size s Motwrols Oncore
VP 2" x 3.25" x (195"
(wilh stand-ofis)

» R5-232 interface [ur in- &
put and output control ~ §

» DGPS input (select RS- 2
231 interface belween £
computer or DGPS con- 2
trol}

o [ligh-cfficiency
LM2574 step-down
reglilator provides 5 VDO from
T-30 VDT input

The price is:
$31.50 US for members of TAPR.
or
£35.00 US for non-members +
shipping/handling

TAPR currently has about 30 of
these kits in stock. Bew
https/www.tapr.ore/taprhtmlivpib
Jhitml for more details,
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APRS MIC-E Project Update
150 units arrived at Dayton and
went on sale Friday!!! Lots of
interest and lots of sales. We shipped
maybe 50 back o the TAPR office.
I you wani vour TAPR APRS
Mic-Encoder, there arc units
available at the office, Sce
hitp:/fewnw tapr.org/taprhiml/mic-
e.html for full details un the kit and
photos of the unit.  Bob Bryninga,
WB4APR, Gwyn Reedy, WIBEL,
Eon Parsons, WIREMN, Steve Dimae,
KAHG, and Will Clements, received
plagques during the TAPR bunquet for
their effurt in getting
the TAPR APRS
. MIC-E project
completed. Thanks g
bunch, guys!

TAPER, working
with ["acComm has
begun fo license the
design of the TAPR
APRS Mic-Encoder
to ane of the morc
prolific amateur radio manufaciurcrs.
A3 800n 85 a product is gvailable from
that vendor, we will let vou know
about it. Alwaysa good sign of good
work when one ol the industry is
inicrested in livensing the project.

Fron? pened of MIH-E.

A supporl list has been created to
answer build gquestions and
comments, mic-e{@tapr.ore can be
subscribed to by sending e-mail to
Listservigitapr.org and in the body of
the message enter (on ¢ne line):

subseribe mic-e First Mama
Last Mame Callaign
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TUC-52 and METCON-II
personality board

The TUC-52 board has gone (o the
board house for befa lesiing. Paul
Newland, ADTI, has submitted the
design of the MITCON-II
personality board for layoul and
alpha board run. The project is
progressing, although a little slow at
times, Thers have been several
commercial inquiries about licensing
the new METCON-II design and we
hope to be able to take advanlage of
these once we have boards available.
We had planned on making a
beta-testers” application available on
the web, bul haven’| dong that yet, If
you arc interested in beta-testing the
METCON-II unit, then you need w
send e-rmml W wdMvditapr.org and
Greg will collect all the names
interested.

AN-93

TAPR promised in (he last PSR
that the AN-93 would be shipping.
Promise broken. Greg lones,
WAV, was working on gelling
the documentation completed and
had o drop thatl project o work on
olher more urgent matters. We
expect 1o see movement 1o complele
the does and get the kits test built by
the end of the summer. We need to

find at least three people who want to
volunleer to build the first three kits
using the docs in arder to check the
clanty ol the documentation and
build. If yvou are interested. e-mail
wdSivdi@tapr.org.

Hemr pnsl of MIC-E.
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TNC-85

The TAPR Board, on
recommendation from the TNC-95
project manager, has letminated the
TNC-95 project. As with many
TATR projects, some are succesfully
completed and others are things (o be
placed into the history book.

For those members not familiar
with the original goals of the project,
let’s putline them now. The purpose
of this project was o make available
8 replaccment for the TMNC-2 hare
boards TAPR had heen offering since
1991 and stopped in 1994, Also, the
TAPR/AMSAT DEP-93 required an
internal controller.  The TNC-95,
was never meant (0 be g next step in
THNC tcchnology, as some have
criticized the project, but as g simpls
TN kit that people could build once
again from available components.
Once PacComm had done a version
of their TNC for the TAPR/AAMSAT
D&EP-93, that need wys met. With the
problems 1o getting code made
available for the unit, the TAPR
board felt that il was just better to
close the project after three vears than
to continue to work on il. Resources
ar¢ betler spent now on current
prajects.

Design and Alpha testing only cost
TADPR 430 over the two years of the
project.  Bels boards were never
submitted to the board house, duc to
the lack ol movemecnt on the
firmware side of the project. That
design and development money
hasn’t heen wasied though, since we
have signed an agreement with
another group 0 trade technology.

IE]:::.-' want access to the TNC-93

s desipn to SUPpOTL S0ME
of their projects and
TAPR is wsing some of
= 1heir technology in the
TAPR 9600 baud
: modem redesiyn
: project.  Both groups
= gome out ahead .

Fachet Stalus Hegister

TAPR would like 10 thank John
Koster, WODDD, Bob Morgan,
WB3SAOH, and Howie CGoldstein,
MIWX [or lheir work on the project
up lo this point.

TAC-2

TAC-2 kils are completed and
ready for shipping! We had hoped 1o
have the kits available sl Dayton and
would have if we hadn’t had a design
issue crop up just as the board was to
be put into the board house, It took
unlil Daylon weeckend to get the
issues raised on the design comected
and then the board run was submitted
aboul 8 week after Dayton.

TAPR Publications

Wircless Digiral
Communications: Theorv and
Degiger, by Tom MeDermott, N3EG,
has been going quickly, Il vou
haven’t gollen your copy vet —
beller get an order in!! We printed
10{H) copies of the book and it looks
like we will be doing a second
printing before the end of the yeur,

Tom Mollzmnit, W3EG; shiasy, th: TATE plugos
therXing him for his effort in wring the Blireless
Cugtial Cowmunicaniong, Yoy eed Deogn book.

TCP/IP Book

John Ackermann’s TCP/IP book
has another chapler completed and
we are working on adding the
required graphics o the book, Steve
Stroh, NBGINJ, has laken over editing
the book. We hope that this will
speed up the process of gelling the
book ready to get laved out and
pringed,
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1997 CD-ROM

The TAPE. CD-ROM in its second
vear is very popular. The CD-ROM
has really helped the office staff, by
drastically reducing requests for
duplication of 3.3" disks wilh
software on it. The sollware library,
when on disks, was very time
consuming to do for Heather and now
Darathy at the ollice, Weare glad to
sce people petting the CI-ROM now
as a replacement o duplicaling all
those disks, The HTML interfzce has
becn very popular on this issue and it
looks like we will keep that for next
vear as well. Using a web browser
loeally on yvour computer, you can
access the information and navigale
arourid,  We should be adding the
NADSD javAPRS functionality to
next year's CD-ROM as well, now
thal Steve Dimse has a solution for
doing that. The CT) is an I50}-96460
standard, which will allow il be
accessed on any number of
platforms. The price will not change
irom last year — 320, + 54 sh, Kecp
an eye on TAPR-BB and the web
page for informeation belore the next
PSR,

TAPR 9600 baud Land Mobile
Modifications Publication

The decision was made at the last
TAPR board meeting 10 make (he
information collected on thesc
mexdifications available on the web
site instead of doing & publication,
These should all be available on the
TAPR web page by August. The
authors of the various segmenls are
reviewing and making additional
comeslions before we make the
modifications available to all.
Providing this information on the
web rather than in print will allow
TAPE to add additional
modifications and hints as they
hecome available,
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You too can wear a TAPR
shirt!

We've had members over the years
ask about TAPR shirls and after
discussion and lecating a place that
does embroidered shirts at a good
price, TATP'R can now offer shirls to
the members. All the board members
attending Dayton wore a shirl one
day or the other, so if you werc at
Dy lon vou saw them first hand.

TAPR is making available four
types of shirts in all sorts of colors
ang sizes. Each shirt has the TAPR
logo (choice of three styles)
embroidered on the left chest
Members may add their name and
call for 2 slight additional cost. We
haven’t developed a way to show the
shirls on a flyer vet, but you can see
the different shirts and specify the
exact color, sizc, and other
combinations and cholees via
httpefwrany, tapr.org/lsprhtml shirts
Jiml or from the link an the TAPE
home page. Just view (he web page,
determing which shirt vou like, select
the correct size and color, and place
vour order. Orders for shirts are
placed at the first of each month and
may take 1-2 weeks before they can
be: shipped from the office.

The shirts heing olliered include:

100% Cotton T-Shirt: $19.00

1007 Teavyweighl preshrunk cotton t-shire
Sires: 8 M, L XL 2X, 3%

Colors: Matiral, While, Ash, Azalea, Dande-
fion, Hentbher Grey, ks, Viclet, Black, Char-
coal, Egoplant, Lake, Leaf, Mavy,

Collared Shirt; $29.00

Collared Slid, 50%% polyester/530%% cotton
Fashton knit coller and rib cuffz

Twrg. tutton clean [imish top-stiched sally
placket with reinforced howx

Simes: B, M, XL, 3L, 30O0L

Colors: Ash, Bluck, Burgundy, Cream, For-
est. Gold, Hunter, fade, Kelly, Maize, Nivy,
Orange, Peach, Pink, Plum, Powder Bluc,
Ezspherry, Red, Rowal, Silver, Ten, Tur-
quigse, White, Sporls Grey.

Pachst Stafus Register

Cotton Pique Shirt: $44.00

100R ringspan ¢ombed colioa heavinweight
Pl

Conrasting collar, coff, and plucket, welt
cuffs, extended (ail with side vents

Two button clean-finished placket,
wispdtone butions

Sizes: ML, XL XXL

Colors: {shirtcuffs & collar/placket)

[ - White/Derk MavwCranberry

2 - Red™avyWhite

3 = Tade/MNuvy/Fuchsia

4 - Purpledlzde/Fuchsia

3 - BandBlackMu

& = Cranbermy/Mavy/Hunter

T - HunterGreenMlaroom

B = Mavw/lade/Fuchsiz

Pigue Golf Shirt: $59.00

I3 ¢ombed colton double mesh pigue
polf shirt with vortcal stripes
Taped fazhuion collur with welt cufiz
Two wood-tone bution placket
Side vents &nd dropped Gudl
Sires: M, L, XL, 2%
Cobors: (right'center/le 1)
39 - Derk Olive/LodenWhitz
15 - Navy/Forest While
47 - Bubv/MNevw/ White
o0 - WhiteTed Mavy
&7 = Taupe/Matural/Black
54 - Forost/BlackWhite
You have a choice of three TAPR
logo styles which 13 embroidered on
the lell chest. The logo is about 1.5"
wide hy 27 high.

Logo Style 1
Black Background
Black Leftering
White Center Elemeni
Black Border around Logo

Logo Style 2
Red Backeround
Bred Lettering
Hilver Center Element
Bleck Border around Logo

Logo Style 3

Blue Background

Blue Letleringe

White Centor Flement
Black Border wround Logo
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TAFR Organization News

Summary of Electronic
Meeting of the TAFPR Board
of Directors
September 23, 1996
through May 13, 1957

(Edited for publication)

Hoverzl scparate discussions of 2 proposal to
create a Regional Digitl Croup Afili-
ation Program. 'The final version of the
Pruposal will be presented af dre May L5,
1997 BoD meeting in Deyton, (hio,

There was an angoing discussion an finding
u replucement for Alon Finne EBISOK
for the position of Sofbware Librerien, A
new Softwarc librarian was sub-
sequently leculed- Cregp Eubank ELTEW,

There was an ongoing dizcussion of the pro-
press of the Todully Accurate Clock
(TAC-2) development. ¥

There was om ongoig discussion of e pro-
gress of the MaF Grant.

There was anohgoing discussion of the 1997
DCC to be keld mothe DO aren. In
contrst fothe original proposal, the DEC
will now be held 10710-1297 at the Holi-
day Tnn near the BWT Airpors

1072046 - Motion to “Lhe the MIC-E with
Gwyn (Feedy of PacComm) hy Steve
Bible NTIIPE. Seconded by Jun Neely
WASLHS. Motion was cemed.

13726/98 - While no [ormal molions
einzrged, there was extensive discussion
of g “Teme" apuinst TAPE. posted (0 2ev-
eral g-imail lists, Barmy Mcl.amon VEIIF
virlunteered to write & rebutial und post it
Lo the sune e-anail lists, Barry's message
uppeared to have the desired 2lfect of
hiunting the worst of the anzck on TAPE.

11/546 - Changes to the TAPE.APES e«mail
lizt were discussed. The oniginal APES
e-madl lisl was changed to an APES De-
velopor’s list, and 2 Beginner’s list and 2
Bullstm-vnly list were crealed,

11785 - The TAPE Spread Spectrum 5TA
iz granted with & period of six months.
[hzcussion on the STA was moved 1o/ the
55-5TA 2-mail list

112598 -First mention that e ARRL
would be deopping Digital System lisi-
ings from the Hepeater Direclory, uli-
mately culminating in the TAPR Morth
Americen Digital Svstems Direciony,

112700 - Maotion “That TAPR sctup & com-
millee Lo collect, organize, and dissemi-
nate digital listingzs. ‘That this commitbee
will bepm 10 work with the various re-
gional groups t make this possible.
Also, that TAT'R write a joint stetcment
with the ARRL stating the fact thul TAFE

wiorking with the varons parficipating re-
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pional proups end the ARRL will tuke the
fead on this digical fisting izsee and will
berin to make information evuilable m
the near fature,” by Greg Joncs
WODSIVD, Seconded by Mel Whitten
KOPFX. Motion wes carmied.

L 10/96 = Botion by Sieve Bible MTHI'E o
“Fund the zecond alpha run (of the TAC-
2}t thve ave of —ET00L00", Secodsded Iy
John Ackermumm AGYY. Azsumed fo be
withdrawn upon the statement from (rreg
Jones WDSIVD-that "Since we have al-
rcedy pessed a3 project motion on the
TAC-2Z, T don't think we need o vole
ggain on & fimdimg issue."

272306 -Discassion of the death of e In-
Lesnitionn] Thgial Radio Association anxd
wiat actions, if any, wWere appropriane.

1272496 Discussion oo aspects of the BMIC-
E project being considered proprictary.

123098 - Thigcusgion of the bl signs of
trouble with IreeWeve Technologies,
Ine., culminating in the ternination of the
deal 1o buy FreeWave Spreed Spectrum
Wircless Modems at a substangial dis-
count for TAPE S5-5TA members.

1/4/97 - Ddscussions began on the TAPR
1957 BoeD eleclivns, snd the fimt-ever
clectronic halloting fir TAT'E,

U317 - Disgussions bepen on Hundy
Hobers KC&YIY s Proposcd B5T-1 55
Eadio-Modem for [Tom Bedio Applica-
tions. TheTo WeTe TMIMCToWs COnceIms oX-
pressed with Bandy's proposal. Oue of
the primary concems is the existence of a
“Y veur non-exclusive license™ clouse,
What happens after 3 years is undeter-
mined, Another 15 thal Bandy specilically
states that the license is for Amatcor wse
ooy = oy commerciel or educativaal use
without rencgotiation of the license is not
permited (likely & problem for funire de-
rivatives of this design that TAPE may
wisl o license, Another convern 12 (iad
Randy's desivn 15 somewhat unfinished
and requires further development, Mo
team of volunterrs has come forward fo
implement Randy’s design.

1397 - Discession of the use ol RealVideo
on www.tapr.otz, Mo motions mede on
buying he BealVideo software,

21797 - An engoing discussion began on
the move of TAPR s Kitling Chperalion (o
Joe WASVME in Tulsz, Oklzhoma. Sub-
sequent discussions involved Insummece
coverzpes gt the old and new locetions.

22797 - Motion by Greg Jones WIDEINVD
that "TAPE ferminate the TAPR/AM-
AT DEP-93 Ioint DAP Dewvelopment
Progect MOLU (Memorandum: of Under-
standing) and accepts a check for
52472 58 as lhe conclusion of the pros
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Jeek” Seconded by Jim Meely WASLHE,
“otion was carmed.

Y97 - Planming for TAPE's Daylon uclivis
tics kicks into high gear, beginning with
disouzzion of reserved rooms.

31497 - With concurrence from Greg Jones
WDAIVD, Dewayne Hendricks
WARDFP renumed the “TAPE Eepule-
oy Commitee™ to the “TAPR Regulz-
lory Afaics Coounittze™, Dewavne [ell
that the new name is 8 much better name
[or the commilize’s actual imcions.

3 16/M7 - Year End Fimencial Statements
posted by Jim Meely WASLHS,

17T - Moton by Greg Jones WD3IVD
that “Based on te request from De-
wayie Hendricks, Twould like (o mokea
motion that TAPE pursuc becoming a
spodtsor of NEL (Momadic Fesearch
Labs; ske Steve Hobers). Anv money
spent on this activity mist he approved by
the Boll. It is not umiciputed that money
would have p be spent. That TAPE
would belp with wireless issues - prob-
ably viz Dewayne, Mike Cheponis, and
wlher TAPE members near the NEL labs.
Seconded by Jim Mezly WASLHE. The
e ion was cacied.

3207 - Discussion on extending the period
of elecironic ballpiing (hrough the recep-
tion of the ballet amiving in Denton,
forwarded firom the Tucson PO, Do All
dizcussion was tavorable.

47397 - Gireg Jones WDV posted a sy¥i-
opsis of a discussion with Phil Anderson
of Eantronics,

41597 - Motion by Greg Jones WHsIVD
that the Bol iravel reimbursensent policy
passed at the last Bold mesting be
amended as follows: “TATE Board and
Exec Committee ravel to Board meetings
are budgeted and decided for the upoan-
ingr mesting, or veur, und will be tied to
he organization’s income (lean Year, oo
fruvel budget, ete).  For Deyton 1997
members of the Bol and Exes Commit-
fee travel, 30% of roomn cost, end 5054 of
airfare not to excesd $200. E200 figare is
for airfare alone. Seconded by Jim Meely
WASLHS, The motion was carmied.

420097 = John Hanzon WAOSPTV requested
the uze of warw tapr.otg gs an 1P site for
iz newly-developed sofbware called
HemWeb, HamWeb iz desipned to be
egeneral purpose file server using a broad-
wasl protocol HunWeb does pot make
use of the PzcSat broedezst protocol.
Subsequent discussion was M apreement
that TAPR should assist John in his ef
Toris (o bela 23t and promote HamWeb,
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HRAL and TAPR  1th Annual

Jigifal Eummumcﬂhuns Conference

I]l:ruher 10 - 12, 1347 = Balfimore, Hargland

ftawwy l=prorgidec

Informafion

The 1997 DOC will be held October 10-12, 1997 in Ballimore, Maryland.

Not only is the Digital Communications Conlerence technically stimularing, it
is a weekend of fun for all who have mure than a casual interest in any of the
ham digital communications modes, This includes APRS operatoes, networkers,
DX-Cluster Sysops, software wrilers, modem designers, and dipital satellite
communications enthusiasts. The ARRL and TAPR Digital Communicalions
Conferenee 1s for all levels of digital operalors — 2 must conference w atiend fo
gt active on 4 natonal level. Now, more than ever, amateur radio needs this
great mecting of the minds, since itis important that we domonstrate a continued
need [or Lhe frequency allocations we now have by pushing forwand and
docurmenting our achicvements. The ARRL and TAPR Digital Communications
Clonference 1s one of the few ways to record owr accomplishments and challenge
each other 10 do more.

The Digital Commumications Conference is a forum for mdie amatenrs and
exprerls in communications. networking, and relaled technologies to meet,
publish their work, and present new ideas and lechnigques for discussion.
Preseniers and attendees will have the opportunily 1o cxchange ideas and learn
about recent hardware and software advances, (heores, cxperimental resuls,
und praclical applications.  If you are doing HE, VHETUHE APRS, Spread
apectumn, Digilal Voice and Video or other digilal communications, then the
1997 ARRL and TAPR Digital Communications Conforence is for you.

i Conference for the Beginner as well

The confercnce is not just for the digital expert. This vear's conference will
#gain provide an entire session sirand with beginning, intermediate, and
advanced prescntations on selected 1opics in digital commuonications, Some
of the topics will include: APRS, Satellitc Commumications, TCPYTF, Digital
Radio, Spread Spectrum and other introductory topics. Come to the conlercnce
and hear these topics presented by the experts! Don't miss this apportunity o
listen and talk to others in this area.

Workshops

In sddition to the presentation of papers on Ssturday, three symiposiumes/seminars
will be beld before and after the conferenoe, For those thar might bave inlenest in
Just a symposium ar seminar, regmstiralion for the conference is pol necessary o
register and attend one or more of the symposiums and seminars. This allows
mepamum flexibility for those that might want (o partdcipate dusing the Dizital
Commumnications Conference.

Afull-day sym[:mlumm Fricay covering APRS will be conducted by Bub Bninga,
WEB4APR (father of APRS) , Keith Sproul, WU2Z, Mark Sproul, KB2ICT
(developers of Mac and Windows APRS), Steve Dimse, K4HG (developer of

JavAPRS), and other nationally known APRS developers. Join (his group for the
afternoan and evening for in depth discussions and presentations on the current and
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Local Aosfs

The 1997 ARRL and TAPR Digilal
Communications Conference will be
co-hosted by AMRAD (Amatcur
Radin Research and Development
Corporation).

The Amateur Radio Research and
Development Corporatgon (AMEALY)
is a worldwide club of smateur radio
and compuler experimenters whose
purpoze is 1o develop skills and
knowledze in radio and clectronic
technology, advocale design of
cxperimentzl  equipment  and
technigques, promoie basic and
applied research, organize technical
forums and symposiums, collect and
disseminale technical information,
and provide expenmental repeaters.
httpeifwrww.aimrad.org

Call for Papers

Anyone inlerssted in digital
communicylions is invited to
subrmil o paper for publication in the
Conlerence Proceedings.

Presentation &t the Conlercnee is
not required for publication,

Papers are due by August 20th,
1997, and should be submirtted o

ARRL, cfo Maty Weinherg
225 Muain Street
Newington, CT 06111

or you can send in an electronic
version wia the Internet to
Iweinberg@arrlorg

Information on paper suhmission
fuidelines arc available on-line.
hetp:/fwww. lapr.org/dec.
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future stams of APRS. This is a unique opporfirity to gan insight nle
this fast growing digital aspect of amatcur operations that combnes
computers, packet mdio, and GPS (Global Posiliomng Systea).

Starting late Friday afternoon a half-disy seminer entiled "B Basics for
Computer Weenics: Helping the RFvhallengesd el the maost oul of the
new hizh-speed wircless lovs" will be conducled by Mike Cheponis,
EAMC, on such lopies as basic anfenna types and their characterstics,
cormparison of eedlines and connector types, propasation basics (cakoulution
of path lass, rultipath offects, fresnel ones, eoc), weatherproofing, lighming
protection, fllers, basic RE measurements, and other issues related
muintaining radic equipment o e TIFIFSHE hands.

On Sunday moming, Dewsyne Hendooks, WASDZE, Phul Kam, EASC),
and Tom MeDermeott, NSEG, will conduct a scminar focusing on “Sproad
Spoctum system design aml (heory." All three presenlers are well known
for their work 0 vanows anee of amatewer digial communications and
this 5 hour seminar should be an excellent opporunily 140 leam aboul B
design snd theory of spread spectruim sysiems,

Hotel

Conference presentations, meetings, and seminars will be held at the
Haoliday Inn BW1 Adrport. DLIC special rooms raie 15 389 per night.
When making reservations with the hotel, be sure to indicate you are
attending the ARRL and TAPR IHCC conference to get the discount.
It is highly recommended that you book vour room prior to arriving
- a hlock of 75 rooms is reserved until September 9th, 1997, Aftcr
the 73 rooms are booked, rooms will only be available in nearby
hotels. Be sure to book your rooms early! The hotel provides
transportation to and from BWL Adrport, nearby Amitrab/MSARC rail
station, and the local Baltimore Light Rail. Please contact the hotel
o arrange specific transportation naeds.

Holiday Inn BWT Airporl (conference hotel)
890 Elkndge Landing Rd, Linthicum, M, 21000
{410} 859-8400, Fax (410) 6B4-6778

What can you expect in 19971

A Tull day of papers and hreakmsts for the beginner o the advanced
Three seminars/symposiumms

A banguet with Special Guest Speaker (TBA).

Informal met-topethens throwghout the weekend.

TAPR Membership Mceting

Anevenl al which the most important new developrments in ameaieur
digital commumcations s announced,

* Digital 'movers and shakers' from all over the world in attendance.

conclusion

There arc fow aclivities whene yvour parlicipation can be =0 much fun
and important! What & greal way o share and renew your enthusiasm
for digital amateur radio! A pel-logether with colleagues and bringing
cach other up to date on your latest work — ull this, and mone, for an
unforgenable weekend of amateur mdio and digital communications.
We hope to sce you al the ARRT and TAPR Digital Communications
Conference on October 10-12!

Full information on the conference and hotel information can be obtained

by conlacting Tueson Amatear Packet Rachio. Phone: (93405 3830000,

Fanc: (9400 566-2544, Intemet: fapriiataprore Web: www laprong
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Fachel Slatus Register

Reqistration Form

Contpct the TAPR office by Flooe 940-385-0000, Fax
D0-560-2544, or Internet; httpsParww . mproorg/des and
taprEinpr.org b register or [or additional information.

= Pre-Regisivaion (hefone Sept 10} M2
» ggistration {after Sept 10th) or atdoor 347.00

Comference Registration inclodes:
Conlzrenes Proocedings, Scssions, hocrings,
and Lamch on Saniaday,

* Rarurdzy Evening Ddnner B0
Linited Space) Prize Duwing

Drirmer. Bonquet Speaker Yitaka Sakurai

Serninarsmposinms

* ATRE, Friday, 1pm - Bpm.
Clrmechncted by Hode Brntmea, WEHLAI,
Fozith Spmoel, WAL Mark Speoul, KE2IC],
S Thimss, B4AHG - Sympostum Coondinalor

Tl

* BF Bacics for Compuler Weenies
Fridey, 2pm - Tpm.
Comdicod by Mike Cheponis, K3MC

52000

» Spread Specinum System Destpn and Theory
Sunday, 12nocon-3pm. AL
Conadacod bae Dewayne Hendsicks, WDEDEFT,
T MeDemmon, NEEG, and Fhil Eam, BA%0)

TOTAL
Kz {ar
Syl Riase:
City | Baled Ix
Cardy: Faaae Hember;
rkzme! E-mait

:l Gnange my credt cand (chack anel
[CJwiza || MesissCant

Aol &
Explration Daa;

Sineiune on cant

==

Mail completed repistration Tomm with
check to:

TAPR
BURT-308 E Tangue Verde Rd #337
Tucson, Az 85749-9304

or check hitp:ffwwwtaprorg/dee for an
on-line registration form.

A registration packet will be maded in September upon

receipt of registration form and payment.
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