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The Past

[.et us look back af how we began in the early 1980s with Lhis thing called
packet radio. We (amateur radio) began by building units capable of talking
to each other in a local covironment. [t was a theill o be able to talk to
sOMmeons across lown or within the counly. Mol vnlil later in the process
did we have any kind of long-distance notworking. Networks like NetRom,
ROST, KaNodes, TexNet, etc. came on the scene o provide linking to pet
us [rom point A to point B over RE gver several milcs or bundreds of miles,
These sysiems did nol appear until after 1984, over 5 years after the first
TNCs were available. 'This entire trend of nelworking was driven by the
iolcrest within the community 1o build such networks and the growth of the
user base who owoed TNCs. As we had more people owning a common
dala communications inlerface, we had just coough critical mass (o make
networks happen and lo keep them going and growing. Some of these
nelworks have been operating over 10 years, which is a real accomplishment
considering the volunteer nature of a few people behind the prucess foreach
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Presidant's Cornar, continued...

network. Much of this intercst and prowth was bocause
il was a new and exciling lechnology for amalewr radio
npecrators to be involved in.

Interest and excitement — that is what this is
all about!

As tochoology bas remained the same (for the most
part), have we nol seen a general lowering of interest
within the packet uscr communily as a whole? There anc
exceptions to the interest and excitement indicators —
look at APRS, or contioued cxperimental developmenl.
Resources (money/equipment) are still hung at speeds
thal were available in 1985, while personal inlerest has
moved in favor of 2 much different type of access which
is [weused on speed, bandwidth, and information access
and availabilily. Tel’s face il — lechnology has passed us
by il we say 1200 baud AFSK or 9000 baud FSK
communicalivog are the best we can do a3 amaleur radio
hobbyists. [t is timc to make the jump lo a oew
tcchnology base.

I have recently been accused of being 8 "'moron” or the
‘ovil cod of amateur radio a5 a whole’ Tor siressing the
importance of taking a step forward with new lechnology,
but laking a step baclkwards at the same time because of
the need to focus oo local acoess 1ssues,

This is where we need to move back to now. The
emphasis has to be back vo cresting new lechoology Lo
serve the general community for local access. The rcason
long distance networks were created was 1o connect these
dispersed logal areas topether, but this process took time
— yoars in fact — and new lechnology was created to
make it happen. Howewvcer, this now techoology was a
result of the uscr interface as il was designed. There is
the problem. No pbew uscr interfuce was really ever
brovghi lorward past the TNC-2 that was so widely
adopted. Therc are several reasons [or this, but I believe
the main one was price. TAPR did too good a job on Lbe
TIN(C-2. The cost was so low after the first £ years, that
mosl amaleurs just didn’t want to pay any morc moncy to
do betler. There was also no incentive for doing it, since
if you madc the technology jump, there was lypically no
one ¢lse 1o lalk o and pefting a proup to do something
together was difficull, il ool impossible,

We are now looking at developing new communication
systems with physical limitation different from the pasl
era of technology that will act as 4 current nodal point in
communicalions. The syslems that are being devcloped
are a jump ahcad in sccess and vsage. Why hamper them
wilh the reguirements to work with systems thal were
based on 1970s technology? We shouldn’L

We have to slarl [rom the beginning. Build ncw local
access infrastructures and then begin Lo explore ways of
intercommunications based on the tradition of amatcur
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President’s Corner, continued...

radio mgenuity and availability. We cannol expect much
of he technolory currenily installed (0 supporl the speeds
of access for cnabling long distance communications that
these new technology implementations represent. The
only thing that does remuain viable in many of the
nelworks Loxlay are the sites, the siles, and the sites. Sites
are one of the most valuable resources we have loday
and they pet used with any new technology thal comes
along.

For the many who ‘ranl und rave' conceming what |
am saying in this column {the possible ahandonment of
long distance 1200 and 9600 band systems), they have
missed a major point -- these systems have already
collapsed in many parts of the US. While some are 51ill
functioning, this is because of a few dedicated volunteers
maintaining them. However, without 2 new technology
influx to stir activity once again and keep (he intercst of
current and fotare participants -- lolal collapse and
stagnation is very apparent in the Mulure of our axpect of
the hobby and possibly the hobby as 4 whole,

We seem 10 have busic cholces to make. Do we remain
the same, using and supporting current technology wilh
limited people o do this or use our talent and respurces
L push forward into the fumre and develop new systems
and operating benefits. There is some overlap in both,
but erying to do both will himit our resources for
accomplishing our goals and later implementing therm
in any wide scale solution (hal really move the hobby
forward.

Now on L little ighter subjects.

Elections

The last 1ssuc of the PSR had the election ballat for
Board of Directors. First, [ would like to thank all those
who took the time o ballot by mail or over the Internet,
The web based ballot sysiem reecived over 90 percent
of the ballots cast. From lhe response we received, I
will ask the board to keep this svstem in place for next
year. I you have comments on the balloting process,
please let e know so we can look at ways (o improve it
in the future. Now fo the clection resuls.

The results of the clection are as follows:
Greg Jones, WDSIVD, wddivd @taprorg, 89, 10%
Mel Whitten, KOPFX, k0[px @tapr.org, 71.08%
John Koster, WDDD, widdd @ taprorg, 68.67%
Steve Stroh, NBGNI, n8gznj@raprorg, 66.26%

L would like 1o welcome back to the board John Koster,
WODDD and Mel Whitten, KOPFX. This was a very
close election, with one write-in vote for Ron Parsons,
W3IRKN. Sieve Siroh, NBGNI, will be continuing in
his secretary position. Steve has brought a lot of new
energy as an.olliver to TAPR. Thanks 1o all the members
who vored,
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Dayton 1997

Dayion Hamvention will be here belore we know il.
This yeur looks really good mn the way of presenters for
the TAPR Digital Forum on Friday, items heing
introducced and available at the booth, and the
PacketBASH banguet on Friday night, which really looks
better than last cver

There are plans to transmit audio live from the TAPR
Digital Forum on Friday on TAPR.ORG. There will be
a special link on the home page as ol Dayion to allow
vou to get this andio page. In addition, we will be
providing audio on Saturday for another forum cvent
with Ten Winkler; keep an eyc out for that one as well.
It you don't gel 1o lislen Lo cither of these events from
Hamvention live, they will be on the site afterwards. Tt
i% also our hope to show off a Spread Specirum
vonnection between the TAPR Digital Forum and the
TAPER booth on Friday to allow presenlers to usc the
Intcmet or present their overheads off the server in the
booth or even from their home sites! If this works out
okay, there are somme additionsl plans to use the same
radios to provide Cu-SceMe video from the TAPR booth
and from the sumeunding Hamvention areas onto (he
Internet using Spread Spectrum communicalions, That
should really be a good show of how Spread Spectrum
works cven in the RF environment of the Dayton
Hamvention — or maybe (hat it dossn't work (here =)
We will just have to walt and sce as the event unfolds.
Be sure to drop by any of the cvents and say hello!

Il you haven't been to Dayton before, you should think
aboul coming this year. The dales for this vear are May
16tk - 18th. Check out the web page httpu/fwww taps org/
tapr/html/dayton htm] [or any last minute changes in the
schedule. The schedule of events will appear later in
thf: PSR, bl things do sometime change at the last
minuee.

ARRL/TAPR DCC 1997

The date has been scl for the 1997 ARRL and TAPR
Digital Communications Conference, It will be held on
October 10-12, 1997 in Balkimore, Maryland, just a few
miles from (he BWI airport. | flew up the first of March
and met with the AMBEAD folks to select the final hotel
and sign lhe contracts. The airpor scems to have decent
prices Lo varions parts of the US and the hotel has
exvellent service. The full details on the conference
appears later in the PSE and there are going (o be some
great seminars and symposiums this year to attend, along
with the conference. In addition, thers will be a TAPR
membership mecting during the conference. That was

something thal was brought up last year and it has heen
added.

Spreaad Spectrum lssues
Loty 1s happening on the Spread Specirum front.
While many members were disappointed by the collapse
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Prasident’'s Cornar, continued...

of the Freewave deal (including me), we arc conlinviog
along the road of sysiem development and rules change.
The FOC released Docket 97-12 on March 3rd, 1997,
Check Bitps/fwrwrw.apr.org/ss for the text ol the docket.
First commenl date is May 3ih, 1997. The TAFR
Regulatory Aflairs Committee, chaired by Dewayne
[endicks, WABDZL, iz working on the TAPR comment
lo the rule making., TAPR will continue to attempl Lo
muake a5 much of the information about Spread spectmm
rule-making available on the Inlermel as possible, so
everyone can follow whal is being wrillen. Concerning
system development, there are bwo groups working on
proposals for TAPR o review in the nexl lfew months.
Both groups have asked for their identity lo be kept
conlidential for the time being so they can focus on (heir
work. Eilber desipn could be something that TAPR could
take and develop in the coming 12-18 months iolo very
interesling outcomss,

Uniil next quarler and lots more [n!
Cheers - Greg, WDSIVD

Rockets for Schools -
Super Loki High Altitude Rocket Launch

Grep Heinen
heinenp@orbilec.com

An Opportunity for Dayton Hamfest Goers
KROYOBY, WRSWKN, and KITYNIL requesl Dayion
[amVention goers Lo view our ATV and Packets from
space while al Dayton.

Rockets for Schools and High-Gain
APRS/ATVers

Amatcur Television will once again be part of the
Acruspace States Association Rockets for Schools
program.  Two ATV payloads arc scheduld for Super
Loki sub-orbital Jaunches as parl of this year's MI/WI
Rockets [or Schonls project, The joinl Wisconsin and
Michigan evenl will be held the weekend of May 16 and
17, 1997 in Sheboygan, WL The foki launches are
currently scheduled for 1:15 pmand 3:15 pmon Saturday,
May 17, with weather back-up windows on both Friday
and Sunday. The ATV payloads have been developed by
ihe local Rockets for Schools project, with help from the
Aerospace Stales Associalivn (ASA). This is a
conlinuation ol 1ast vear's project which ingluded ATV
carried by a Super Loki from Sheboygan on May 4, 1596
\o an altilude of well over 30 miles. See Feb. QST or the
Weh sile (http:/www.phy.miv.cdu/rocket) for any details
un last year's payload and (his year's schedule.

‘Ihe Rockels for Schools project is intended 1o increase
stydent inlerest in seience, math and acrospace scicnocs.
This year sludents will not only participate in the
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sub-grbital rocket launches bur will also help 1o launch
studenl-gonsiructed, Tripoli approved, high-power
amailewr rockets as well. Students [rom each
congressions] district in Wisconsin and Michigan were
wiven an opportunily build their own high-power rocket,
with their own payload, to be launched from the
Sheboyzan Spaceport during the weekend event.

"The ceater piece for the weekend will he the launching
of two sub-orbits] Super Loki rockels (o an altitude of
over 30 miles. 'Ihe Super Loki rockets were donaled to
the project by the Acrospace Atates Association and will
be launched by a professivnal crew from the Florida
Space Port Authorily. Bascd on the success of the
Amaleur Radio Television payload last year, Amateur
Radio cquipment for this year's paylead is also being
conatrcted.

Super Loki Payload 1 (1:15 pm) will have BEW ATV
on 434,25 Milz and Morse 11D and telemelry on the audio
subcarricr. The ATV transmiller is an ATV M-70 from PC
Iilectronics, boosted to 1W using an SAUISAE UHEF
power module. Payload T will include an experiment 1o
investipate the influence of different optical filters vn the
imape quality. This payioad is packed wilh Dattery power
and should provide images [or as long a5 two howrs as it
decends into Michigan,

Super Loki Paylead II (3:15 pm) will have ATV
{439,25M 1), and carry 2 lupiter Zodiac GPS receiver,
A microconiroller will furm APRS compalible AX235
output, and be sent on andio. The race is on Lo inlerpret
the binary vuiput of the Jupiler board to supply data above
S7.000 feet.  Tiven if that is ool possible, APRS data
should be availsble below 37,000 0. The currcnt plan
also calls for the devclopment of an vn-board
framu-grahher. The [rame grabber will allow a smaller
number of individoal video lrames to be sent many times
allowing for improved images aller viden averaging, post
processing, etc. A Wisconsin Space Grant has been
applicd for o help with the post-processing and
production of cducationa! materisls from the launch.
Pleasc keep your video and awdio tapes,

A high-altiade balloon launch is anticipated, however
a time has nol been set, bul is expecied to be at 300
Ceniral time. A schedule for the ballon launch will be
available from hup:/www.casthlab.com/rockers. If you
have questions or would like (o help with lbis event,
please do not hesitate to  contacl me
(heinenefgorbitce.com).  Help is needed to organize,
lapnch, and (rack (fox hunt) a balloon, possibly with ATY
or APRS. Daylon [amfest goers should even be able to
track our north-lying payloads if they have sullicient
horizon clesrance. Even a simple (cheap) VIE boacon
or [Der would be & fun balloon payload.
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TAPR Dayton Activities ‘97

TAFR again will be very aclive 4l this year's
Hamvention, If you arc attending Davton, please take a
look at the following schedule. We have tried o improve
upon last year and we belicve we have, Come join os at
the Digital Forum on Friday and then came have Dinner
and a good time (hal evening al the PackelBASH.,

Cur booth will be in it5 usual plage and aclivily around
the beoth 15 expesied o be high, wilh Spread Spectum
operating and ‘Tom Meldermett, W5HG, al lbe booth
sipning bis new book! I is expectled that the new TAPR
MIC-I kit will be svailable as well!

TAPR Schedule
Friday
12noon — Exhibil Ares Opens
L:00pm — TAPR Digilal Forum Begins
Fi00pm — PacketBASII (1inner, Priees, SIG mect-
ings, Tom Clark, W3I'WI, Banguct Speaker!)
Saturday
Bam — Dixhibit Area Opens
fipim — Exhibil Arga Closes
Sunday
1im — BExhihit Arga Opens
2pm — Exhibit Arca Closes
1997 TAPR Digijlal IF
The TAPR digilal [orum should be 2 greal lorum this
year. If yvou have time al Daylen — be sure to atend!

1;00-1:45pm - Introduction to Spread Spectrum Com-
municalions. Steve Bible, NTHPR

|;45 - 2:00pm - Update on TAPR. Greg Jones, WDSIVD

200pm - 2:40pm - Building TCP/AIP Nelworks in the
Amalewr Radio Community. John Ackermann, AGEV,
and Allen Finng, KBSS0QK

2:40pm - 3:00pm - Review of current Spread Spectrum
Developmenis., Barry MceLarnon, VII3JF, and
Dewavne Hendricks, WARDZP

3:00 - 3:20pm - T'opic 1o be announced. Tom McDermoil,
NSEG

3:20 - 3:4lpm - Topic to be announced. Phil Karg, KAQ

3:40 - 4:00pm - TAC-2 (Totally Accurale Clock) GI'S
I'roject. Tom Clark, W3IWI

4:(0) - 4:20pm - RUDAK-1] Update. Lyle Johnson,
WATGXD

4:2() - 5:00pm+ - APRS Update and TAPR APRS S1G
Meeting. Bob Bruninga, WB4APR and Keith Sproul,
WIS,
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1997 Packer Bash!

The: 1997 *“Packet BASH” co-sponsored by TAPR and
the Miami Valley I'M Association, Daylon’s packel radio
club, will be held on Friday of the Dayton Hamvention,
The event will be held al the NCR “Sugarcamp”
Conlerenee Cenler and will be catered. The dining room
holds about 300 people! So the more the merder! Dinoer
space will bue limited, so make your reservation early for
dinner, so that the coreect number of dinoers can be
ordergd in advance.

Amnevent tor the digilally-inclined ham, featuring:
- Buffct dinner
« Malivnally-known speaker Tom Clark, W3TWI
* TAPR special inlerost group meetings
- “Birds of 2 Feather” gatherings
We hope that this will provide an opportunity for
packet and digilal rulio cothusiasts to have a greal nighl
oul while at Hamvention.

The schedule of cvents for the PacketBASH i3 stll
lentalive, but will look something like this:

1400 — Doors Open (7pm)
1930 — Dinner (7:30pm)
2030 — Speaker, rallle, and SIG meetings after dinner

Talk-in will be on 146,415 simplex. Direclions:

- Head South on [-75 from Hamvention (North of
Daylon}

» Take 35 1o the East around the south part of Dayton

= Take SR48 (also know as 5. Main) South

= Exit on West Schant« and head West

+ Sile complex is on the North side of Schant about 2
blocks [rom SR48.

= WCR “Sugarcamp” Conference Cenler, 101 W.
schante Ave,

For mere inlormation, send email to
“packbashfizag3v.ampr.org” or stop by the TAPR booth
at Dayton for schedule snd map. The maps are curreatly
available on hltp:www.tapr.org

The dinner cost is $20.00 per person, tax and tip
includedd, Banguet tickets can be ordered from the TAPR
olfice. Reservations made belore May 1st will have (heir
tickets mailed 1o them. After May 131, tickels purchased
will be available for pickup at the TAPR booth, Walk-up
o the evenl will be accommodated as best as possible.
There is limited space (in the way of food ordered) [or
dinner. Amatcurs who wish 10 hear the speaker and
discussion are asked (o arrive around 20:30 (8:30pm). All
amaleurs are welcome to attend, enjoy the speaker, and
participate in the meelings, although only thosc
purchasing a dinner can cat.

To register, contacl the TAPR office.

Fage &



Selective Availability: What is it?
Tom Clark, W3IW1

[Erom the APRS-S81G

In the context of the 1.5 discessions, the words
Selective Availability (SA) have come up seversl
times. Lel me give a lilile tutorial on SA.

In geoeral SA, as delined by the Department of
Defense (Do), is a way for the U5, Governmenl Lo
coalrol the acguracy of the GPS system for differcol
classes of nsers. For this discussion, lel os realize whal
the cssence ol the GPS system is:

a) Multiple salclliles, each carrying an atomic clock

Lthal broadcasts precise timing signals.

b) A message structure that tells where (he salellie
i5 located.

c) Additional message informalion thal convert Lthe
PRECISE liming signals into ACCURATE
timing signals, -

The GPS timing signals have a precision
(smoothoess) sl the nanosecond (nsec) level. The
lypical GPS “consumer” (I'1 call him the PDU — FPoor
Dumb User) wses the 1.023 MB/s C/A code timing
signals. The PDU's receiver therelore has a ruler with
rulings spaced by the wavelength of the -1 MHz signal,
i.e. about 300 metcrs. His receiver can “split” the 1
MBE/s signal and interpolatc lo # few percentl of 300
metcrs — bypically achieving a relative liming
messuremeant equivalent to the 10-30 meler level

The PDUs receiver gels similar information from
several olber salellites. The minimum number is 4 il a
3-D position is to be delermined, since the receiver's
clock must also be set (3 satelliles is cnowgh [or a 2-D
position). These timing measurements are historically
called “pseudoranges” — “psewdo™ sincg they are
relative to the receiver’s internal clock.

To compute a location, the PDU (more precisely, his
receiver) must know how far the satellites arc [rom
him. Here, we make use of the facl thal embedded in
the digital data coming down from the satcllile is a
dipital messape; the actual message sent by cach
satellite is 1500 bils long, sent at a rate of 50 bils/sec,
and repeated every 30 scconds. In this message is
included accurale Keplerian elements for the satellile
which arc updaled several times per day by the Dol
controllers. Since we know the current time (Irom 1he
GPS liming data) we can caleulale the position of the
satellite. Also cmbedded in the message are some
simple polynomial cocflicicnts that allow the
calibration of small {(lypically less than 1 usec) errors
in the atomic clocks.
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From the pseudoranges 1o several satellites, from the
Keplerian clements, and [rom the reporled clock errors
wi now have enough information 1o do the requisite
trigonometry and compute our position. Qur acouracy
is limiled by the basic psendorange measurement
accuracy and by our (injabilily lo valculsle the
geomelry, Under “good” conditions, the PDUs
reeciver achicves & posilional agcuracy in the 25 meter
range, limited by

{a) errors in the raw psecudorange messurements
{b) errors in the compuled szlellite posilions
{c) errors in the correclion ol the timing data.

The lirsl, (z), i5 & lunction of the PDLs reeeiver.
The latter are delermined by the accuracy of the Dol}'s
message inlformation. [t is (b} and (c) thal the Dol) ¢an
“diddle” to limil the user’s accuracy, and they
comstitute the essence of Seleclive Availability.

For warious reasons (mostly dee to the laws of
physics), the DoD can’t do much aboul (), 50 all users
have comparable accuracy knowledge ol the satellite’s
position. What the DeD can {and does) do falls under
{¢), crealing clock timing crrors.

On the GPS spacceraft, all signals are derived Irom
one cleck (Cesiom, with Rubidium backup) which
produccs a 10.23 MHe signal. In the output of the
requency standard, let’s put a varisble line strelcher
{actually a programmable phase shifter) about 100
meters long and then lel’s Lrain a mouse to stretch the
line according 10 a pattern that is known ooly (o 4 Tew
folks (but not the PDUY, 1T you know what the mousc
i5 doing, you can correct for il IT nol, then your
measurement accurdcy is reduced.

So here’s all SA is: a smart {digital) mouse with a
{digitaly programmuable) line stretcher! The DoD has
made agreements that it will restrict the length of the
line streleher and that it will restrict (be speed al which
the line is stretched so a8 10 impose controlled chaos
on lhe eivilian community (and ool allow boats to
crash). For gxample, the rate is controlled so thal speed
determinations won’t be in error by more than ~1 MPH
(aboul 1 He [requency offsct at L-band). Since the linc
stretcher is finile in size, the long-term average cllects
are ZERO,

I've done measurements of the power spectrum of
5A and have found thal most ol the encrgy is io the
time range from a fow seconds 1o ~1/2 hour. T later
found out that SA is implemented as & series of
cocllicients at periodicilies |[1,2.4...1024,20438]
seconds {and 2048 seconds jibes with my ~1/2 hour
measurements). The Dol encrypted uscrs konow the
coefficicnts while the PIJL docs nol, The PDLU puts up
with positional errors of up to ~100 mecters which
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wiold hawve been al the <25 meter level if SA were nol
imposcd.

How o beat 3A: Two ways come to mind, The [rst,
already mentinned, is thal the Tong-lerm average of SA is
zero. I you have a day, ther you simply average oul SA™s
CITOIS.

The sceond iovolves differential measurements, Two
receivers tens of km aparl will sce lhe same SA
miadulation, If one of tbese is uscd as a reference slalion
and its position is assumed to be known perlectly, then it
can lransmoil the current error it sces in the psewdorange
for cach of the GI'S satellites. A remole P receives the
corréclion signals and subiracts the “dither” from his
pseudorange measurcments. In doing this we gormecl
some other crrors woo:

{1.) The SA clock “dither” elrcady discussed, as well

as crrors in clock models broadesst by GBS

{2.) Emors in the ephemeris data senl by GPS arc
common 1o both ends, so the errors cancel,

(3.} 'The signals [rom GPS have to propapate thry (he
earth’s atmosphere and jvnusphere and arc subject
to uncalibrated delays, The aimesphere is similar
over distances of tens of km, so these errors lend fo
cancel oul.

a0 with Dillerential GES (DGI'S) corrections, (he
“masly” ellcels of SA are removed AN other errors sre
corrccted also. Depending on the rate 21 which comection
signals are senl oul (typically 1isecto 1/30sec), the quality
of the reccivers on both ends, and the distance between
the two ends, DGPS resulls are ollen in the 1-10M range
{seversl-fold better than the ~25 meters iFSA were luroed
off?). Some special DGPS lechniyues (jovelving carrier
phase in addilion to ke use of the coded signals) push
real-time 1GIS results inlo the cm-level

In the TallimoreWashington/North VAL arga, DGPS
corrections (at a 1/20) sec rale) ame available on 145.79
MUz from W3TWI-13. Around the TISA, DGES signals
broadeast by the Coast Guard are available on ~300 kHe.
Two commercial supplicrs (DCI=Differential
Corrgclions Ine and Acgupoint) provide DOPS signals
lo subscribers using subcarriers on UM broadcast
transmillers.

FCC Demos Electronic Filing System

The Federal Communications Commission (FCC
demonsiraled ils clectronic filing system al CTIAs
Wircless 97 Convention in 3an Francisco, CA from
March 3-5, 1997, Elcctronic filing is available [or
approximatcly 75% of the services licensed by the FCC's
Wircless ‘l'elecommunications Bureau (WTB). These
services include: Personal Communicalions Serviecs,
Land Mobile Radio Services, General Mobile Radin
service, Land Mobile Broadecast Auxiliary Service,
Amatenr Radio Serviee and Inferactive Video Data
service license gpplications. Through the use of
clectronic filing, applicanis bave several oplions: (1)
Electronic Data Tnlerchange (EDI), or the cxchange of
business information clectronically belween
organizations without human inlervention; {2) Elcctronic
‘Transfer (LT}, or the exchange of business information
¢leclronically in a desipnated record layout provided fo
an organization by the FCC; and (3) Interactive
poinl-to-poinl Gling over the FOC Wide Area Network
(Inleractive), or an cxchange of business inlomalion by
accessing the FCC on-line computer and interactively
enlering data. Addiionally, the WTB will be unveiling 2
World Wide Web-based applicalion hat will permit
applicanls lo file comments to ongoing procecdings
belore the Commission, and it will also demonstrate 2
prototype geographic informalion system for querying
e WTD's cellular licensing database.

Since the inceplion ol ¢lectronic filing, the WT'B has
developed several methods to permil eleclronic fiting of
applications for auctionable services and for participation
iy The awclion process, Through public notices and ulher
press releases, the WTT has allempled lo convey to the
public the imporlance and casc of using the elecironic
filing soliware. This demoenstration allowed the public (o
have an apparlunity 10 lesl and ask questions about the
servige, The FOC would like to inform the public of the
cxislence of this capability and also 1o make (he public
more comlurlable vsing clectronic filing.

Area Code Change

The TAPR office phones will vndergo an arca code change in May.,

Like many others in the 1.5, the TAPR olTice is about to be affected by an area code change. In May, the new
area code will be changed 1o 940, There has been some delay on the issue, beesuse the phone company was Lrying (o
splil Denlon county into four srea codes and there was 4 lol of movement o try o cut this down, Now il is ooly three

area codes,

Starting in May, the TAPR phone numbers will be:
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1997 ARRL and TAPR Digital
Communications Conference

Qctober 10-12, 1997

Baltimaore, Maryland (minutes from BWI
airport)

Web: hilpy/fwww lapr.org/dee

[L’s that time again! Time lo slarl making your travel
plans and thinking sboul whal 1o publish for the upcoming
16th Annual ARRL. snd TAPR Digilal Communicatons
Confercoce. 1997 marks (he second year in which the ARRIL.
Digilg]l Communications Conlerence and TAPR Annual
Creneral Mecling have joined into one conlerence!

The ARRI. and TAPR Digilal Communications
Confercnes is an inlernational forom for rdio smaleurs in
digital communications, nelworking, and related technologics
0 mect, publish their work, snd presenl new ideas and
techniques for discussion, Presenters and attendecs will have
the opporunity to exchange ideas and leam about reeent
hardware and soltware advances, thoores, cxperiméental
resulis, and practical applications. The Digilal
Communications Conference s ool just for the digital cxpert,
but lor digitally-oricoled amalewrs of all levels of experieno.

The 1997 ARRI. and 'TAPR Digital Communications
Conlerence will be beld Oclober 10-12, 1997 in Ballimone,
Marylaml, This year's conference location is just minutes
away from lhe BWI (Balimore/Washinglon Inlemational)
Adrporl.

Mot only is (he Digilal Communications Conlerence
techoivally stimulating, it is a weekend of fun for all who have
more than a casusl inlerest in any of the bam digilal
communications modes. This includes BBS opcrators,
networkers, DX-Cluster Sysops, software wrilers, modem
designers, and digital satellile communicatons cnthusiasls.
‘The ARRL and TAPR Digital Communications Conference
is [or all levels of digilal operators — 4 musl conlgrence o
attend m get aclive on a national level, Now, more than cwer,
armaleur radin necds (his great meeting of tbe minds, since it
is imporlant that we demonstrale a contineed need for he
frequency allocations we now have by pushing forward and
decumenting our achievements. The ARRL and TAPR
Digital Communications Conference is vne of the few ways
to recond vur accomplishmenis and challenge cach other o do
mLre,

A Conference for the Baginner as well

The conforeoce is not just for the expert  ‘This year's
confercoce will again provide an enline session strand wilh
beginning, inermediale, and advanced presenfations on
selceled lupics in digital communications. Some of (he Iopics
will include: AUPRS, Saellite Communications, TCE/IP,
Digital Radic, Spread Spectrum and other introduclury topics.
Come 10 the confereoee and hear these lopics presented by he
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expers!  Don’t miss (his opporlunily (o listen and talk to
olbers in this area.

Symposiums and Seminars
In addition Lo thy presentation of papers on Saturday, three
symposiums/seminars will be beld belore and atter the
“gonference, ‘These sessions arc provided Lo allow [hose with
additional time and interest Lo meke the most of the Digital
Communications Conference. For those (hal might have
intcrest in jusl @ symposium or seminar, registration for he
wonlerence is not necessary to megsler aml alignd gne or more
of the symposiums and seminars. This allows meaxdamum
Mexinility for those thal mighl wanl 10 participate during the
Digrital Communications Conference, bul donol bave sn entire
weekend to devole Lo the gvenl

A Tl day symposiom on Friday coverning APRS will be
conducted by Bob Brunings, WBHAPR (father of APRS) ,
Keilth Sproul, WU2Z, Mark Sproul, KRZICT {developers of
Mac and Windows APRS), Steve Dimsc, K4HG (developer
ol javAPRS), snd other nationally known APRS developers.
Join this group for the sficmoon and evening for in-depth
discussions and preseolstions on the corrent and fulure slalus
ol APRS, "This is a unigue cpporlunity 10 gain insight into this
fusl prowing digital aspect of amaleur operations that
combines computers, packel radio, and GPS (Global
Posilioning Syslem).

Starting late Friday aliermoon a halfday seminar enfilled
“RE Basics for Computer Weenies: Ielping the
K F-challenged gel the mostowt of the new high-speed wireless
toys,” The seminar will [ocus on such topics as basic anlenna
types amid (heir characteristics, comparison of feedlines and
CONNECIOr types, propagalion basics (caleulation ol palh loss,
multipath clects, [resnel zones, cle.), weatherproofing,
lightning protection, flers, basic RF measurements, and other
issyes related to maintaining radio eqguipment oo (be
UL [F/S1IF bands, This seminar will be siarting lale enough in
the aliernoon on Friday (o allow those flving in oo thal day 1o
attend (he serminar.

On Sunday moming, Dewayee Tlendricks, WASDZP, Phil
Karn, KAQQ, and Tom McDermoll, N5, will conducl =
seminar focusing on “Spread Spectum system design and
theory,” All three presenters are well known for (heir work in
various arcas of amatenr digital communications and this 5
hour sgminar should be sn excellent npportumily Lo learm about
{he design and (heory of spread spectrom systems. This
serninar i& & follow up to the past two seminars of PCS
lechnolopy by Dewayne with a now [oeus on sysiem design.,

2n¢d Annual ARRL and TAPR DCC Student Papers
Award

ARRL snd TAPR cspecislly welcome papers from
[ull-lime students o compete for the seeond annual student
papers award. Two 500 travel awards may be given, one in
cach of the [ollowing catcgories: a) best
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lechmical/theory-oriented paper by 1 sludent, and b) best
cducational or communily-vricnted application paper by
a sludenl. The paper should relale dircctly o a wircless
digital communication lopic (scc guidelines for mure
informalion). Papers coauthored by cducators or
tclecommunications prolessionals are also elipible [ur
this award, as long a5  sludent is the first author, Desdline
lor receipl ol Boished student paper manyserpl; is June 200th,
1997 Please nole thal this deadline is different than the peneral
conlerence submission date.  For lall delsils snd paper
guidclines contact TAPR or check hilpyfwww taprorg/der,

Call for Confarence Proceeding Papers

Anyone interested in digital communications is invited 1o
subimit a paper [or publication in the Conference: Proceedings.
Presentation al (b Conference is not required for publication,
If you know of someone who is doing preat things with digital
communicalicns, be sure to persorally tell them dbout this!
Papers awe due by August 20h, 1997, and should be submiied
to Maty Weinherg, ARRL, 225 Main Street, Newinglon, C1'
06111 or via the Inlemel to lweinbergiiar gre, Information
on paper submission guidelings are available an-ling
{(hitpsfwww tapr.orgides).

Local Co-Host

The 1997 ARRIL. and TAPR Dipital Communications
Conlerence will be co-hosted by AMRAD {Amateur Hadio
Fescarch and Developrment Corporaton).

The Amalcur Radio Research and Development
Corporalion (AMILAL) is a worldwide club of amatewr radio
and compuier expermeniers whose purpose is to develop
skills and kmowledge in radio and clectronic echnology,
advocate design of experimental cquipment and techniques,
promolg basic and spplied research, oreanize technical fonems
and sympoesioms, collecl snd disseminate lechnical
information, and provide experimental repeaters,
hittp:{farwr amrad.ong

What can you expecl during the 1997 ARRL and TAPR
Digital Communications Conlerence 7

= Adfullday ol papers, breakout sessions, and sclected topics
un Salurday for the beginoer (o the advanced amateur
digital enthusiasz

+ 'lhree seminarssymposiums:

Friday (1pm) - APRS

Friday (3pm) - RF Basics for Computer Weenies

Stmlay (8:30am) - Spread Spectrum System Design and

Theory,

» The seeond annual Sluden) paper awards,

+ TAPR Membership Meeting

» A banquel with Special Greest Speakeer (TBA)

= SI0s (Special Interest Groups) on Salurday following (he
bancuet.

+ Inlommal get-topethers throughout the weeken:],

* A mueting facility thal is perfeet for this type of meeting.
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+ Inlormal engincering discussions/dermonsimilion arcas.

= Anevenl al which the most important new developments
in amaleur digilal communications ave annguneed,

= 1igilal "manvers aod shakers® from all over the word in
artendance,

Conclusion

Iy oas bawy sllended & Digital Communicitions Conference
in the past, just remember back to bow much fun it was
discussing the Jatest developments inio the wee hours! I you
have never been, then make your plans now to attend and [ind
out how much [un the Digital Communivalions Conference
cam be.

There are fow activities where e importance ol your
parlicipation can be so much fun and imporiant! What s great
way 0 sharg and renew your enthusizsm Tor digilal amatenr
radin!  Getting together with colleagues from all over the
world and bringing each ulher up m date on your Talesl work.
All this, and more, [or sn unforpetiable weekend of ham radio
and digital communications, Make your travel and lodging
armangements now, We hope o see vou al the ARRL. and
TADPR Dhgital Communications Conferenes October 10-121

Full infoprmilion on the conference and botel information
can be obliincd by contacting Tucson Amateur Packel Radio,
BOG7-309 1i Tangue Verde Road #337, Tucson, AY,
RET745-9399, Phone: (H17) 383-0000, Fax: (B17) 566-2544,
Inlermel: tapri@Etapr.org
Web: www.laprong/dee

Steve Ford, WBBIMY, ARRL Conference Co-Chair
Greg Jones, WIDSIVD, TAPR Conference Co-Chair
Paul Rimaldo, W41, [ ocal Host Liaison

Steve Siroh, N8GNI, Asst Confercnce Manaper

Mole: IE you need handouls or fiyers for meelings, contact
TAFR about getling whal you need!

Hotel Information

Conference presenialivns, meetings, and seminars will e
hield al the Holiday Inn BWT Ajrport. DICC special rooms rate
15 385 por night. When malking reservations with the hotel, he
sure o indicale you are attcnding the ARRL and TAPR DOC
conlerency Lo get the discount, It is highly recommended that
you book vour reom priur to amiving - a block of 75 rooms is
resgrved until September %, 1997, After the 75 rooms are
booked. rooms will enly be available in nearby hotels, Be sure
to book your rooms early! The hotel provides transportation
to and from BWT Adrport, nearby Amirak/MARC rail stution,
and the local Baltimore Tight Rail. Please contact the hotel to
arrange specific ransporistion needs,

Holiday Inn BW! Airport (conference hotel)
890 Elkridge Landing Rd, Linthicum, MD, 21090
{(410) B59-8400, Fax (410) 684-6778

Contacl TAPR to register [or the DCC,
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*=* Connect Request

[From the APRS-SIG
From: “Ioug Weleel, KT dwercli@canhlink.nel
To: aprasigi@tapr.org
Subject: GPS-20

Having just completed my GPS-20) based tracker and
now recoevering from the horrible experignce of
building the subminiature connector from hell, I'm
wondering il anyone on the sig wilh a GP3-20 has
expericnced comsislenl very long acquisilion and
lock-up limes,

The tracker works greal when locked, but even after
g sky search, the GPS-20 slill takes as long as 20
minutcs to finally acyuire enoupgh satcllites to work
with. ‘Occasionally it locks in three or four minutes,
bul I've never seen the 15 scconds or s¢ the docs
mention. I'm also using the Trimble amplificd
anlenna, and seeing pood 5/ rativs on the birds when
locked.

Weak lithium battery, maybe??
From: T Kealey (Terreace Keeley) EI0BF, thealeyi@mde.com
To: aprssipilaprorg
Subject: We: (GP5-20

Sounds like you are either 10sing memory at power
down (battery) or vou do nol have s good view of the
sky (anlgnna). [ normally get & good posilion [ix
within 2 minuics of powering up the GPS-20. The 15
second lime that Garmin specs is [or a “hol™ slart
which is when the enil has been tracking satelliles and
is lurned off for a short period {15 lo 30 minutes). The
unit will have current time, position, almanac, and
ephemeris data and can provide a quick position [ix
without having o look for satelliles and collect
ephemeris.

Il you have a battery problem, then I would look at
the GPS iime oulpul al power up. [t should be {he
cutrent UTC time give or lake a [ew seconds.

It appears that your anteona ilsell is not the problem
sinee you have good satellitc signals, The C/N values
should be in the 40s since you have amplilied
antenna. [ oripinally had tracking problems with the
QST patch antenna [ made and had C/N in the 30s and
rarcly tracked more that 4 satelliles. The receiver will
lose lock on # salellile around 33, Some antennas do
betier with a ground plane, ulhers do not care, and I
have cven heard a lfew that got worse performance
wilh 2 ground planc — =0 il your signals are low, you
might wanl 1o experiment a little.

Make sure you are trackiog 3 ur 4 salellites or you
will not get a position fix. Unfortunately the GP5-20
guits putputting position data if it is not tracking
ennugh satelliles or their geometry is nol good
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enough (hipgh DOF). Normally vow should see at loast 5
salelliles al all times and many times [see il lracking 7 or
4 satellites. If you are normally tracking less that 5
salelliles, make sure your antenng has sn unobsirected
view of the sky or il you are using the antcnpa in &
window, the south side of the building is prelerred (in the
northern hemisphere), IT vou have placed you snlenny in
a window, do not cxpeel the receiver o track all the time
- you will have numerous nuizges.

One other problem T have noliced with the GPS-20
is when it is lell oo [or a long period without tracking
salelliles (i.e. antenna not hooked vp orf anlenna
shaded in garage), Lhe receiver will take longer lo
acguire, Many receivers have & dead reckoning mode
where they use the last known veloeily o updale the
navigation solulion when the receiver has lost
salelliles, The receive will take small velocities last
stored in the receiver and move the position bundreds
of miles overnight, [ would supggest turning the
receive ofl il it will not be tracking salelliles Tor a
long period.

GPS receivers also acquire satellites quicker aller
a power cycle. If the receive has not output & posilion
lix for 5 minotes, mro the receiver oll Tor a few
sceonds, Wait af least 20 1o 30 minutes the firsl time
the receiver is powcred up belore Irying 2 power
cyele, The receiver is probably deing g scarch the sky
acguisition and will need about 13 minutes alfcr il
linds the lirst satellite to download almanac.

Most (i8S reccivers take longer (0 gel an initial
posilion fx when they are moving. I possible wait a
couple of minules aller the receiver has been powered
up belore speeding off down the road,

Sorry for the long winded explanation, but [ tricd

to give a complete list of things (o try, based on your
descriplion ol the problem.

N7HPR is Guest on Ham Radio & More

TAPR s very own Stove Bible, W7THPE, was a guest
on Len Winkler's Ham Radio & More Show Sunday,
March 30th. The topic was lhe new spread specturm
plan.

If vou were nol able 1o hear the show, il is now
available on-line, 'U'n listen to the show you can visit
cither:

hitp:/fwww.lapr.org/ss

or

hitp:/fwww.tapr.org/hrm
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Proposed Amateur Spread Spectrum
Aules Changes

{The following s an ediled version of FOC Docket 97-12,
the NPRM regarding Spread Specirum communications.
The unedited version ix availafble in Text, word, and pf
Jormat on: hipwwwaapr.org/ssirule_changes. fuml]

In the Matter of WT Docket Mo. 87-12:
Amendment of the Amateur Service Rules to
Provide For Greater Use of Spread Spectrum

Communication Technologles - RM-B738

MNotice Of Proposed Ruole Making
Adopted: Tanuwary 9, 19497
Relcased: Manch 3, 1997
Comment date: May 5, 1997
Reply comment duie: June 5, 1997

l. Introduction And Executive Summary

1. On December 12, 1995, the American Radio Relay
Lesgue, Ine. (ARRL) filed a petition for rule making
{“Petition™) requesting amendment of the rules 1o allow
amateur slations Lo ransmil spresd specium (U557 tvpe
cmission echnologics employing additional spreading
sequences. [ also requests thal each 55 (ransmiller be
reguired o ingorporale @ device Lo sulomalically limit its
power to that actually necessary to carry ool lhe
caommunications, The ARRI. believes (hal these mle
chanzes would facilitate the ability of the amateur service
to contrtbute to the development ol 55 communicalions.

2. This Nolice ol Proposed Rule Making (*Notice™)
proposes o amend the Commission®s rules [or the
Amaleur Radio Services o aulhorize amaleur stations o
make greater use of 55 type cmission techoologics. We
helieve that our proposed role changes will allow amaleur
operalors 1o develop innovations and improvemenis (o
commubnications products, and develop new
communicalions lechnologies. We beligve lhose
proposed rule changes alse would allow amateur
operators more flexibility to wsc cument and future
communicalions lechnologies, encourage the amaleur
servioe communily (o cxpand ils experimenial aclivilies
with 55, and allow amateur stations to ransmit 35 type
cmissions lhal presenily are (ransmilled by olher
communications devices. These proposcd changes also
dare consisienl wilh our general policy of allowing
licensces flexibility to develop more cffective and
efficient uses of the radio spectrum.

Il. Background

3. Spread spectram is a technigque wherchy the cnergy
of the (ransmitlcd signal is distribuied over 8 wide
segment of spectrum. The signal power density can be
very low and the duration of a transmission on any
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[requency in the scgment ol the specioom can be bul a
Lraction ol a sccomd, 55 systems, therelore, can cvenly
share all of the spectrum in the available Trequency
segmenl, despile a number of stalions transmilting
simullanceusly. They cin olicn share the same speclram
unoblrusively wilth non-55 syslems because the
leansmissigns may nol be noticeable 1 a casoal lisiener.

4. Npecial Temporary Authorily Lo cxperiment with
a3 lransmissions was granted o 23 amatlcur stations
affiliated with the Amateowr Radio Rescarch and
Develepmenl Corpuration 16 vears ago.  These
experiments involved on-air evaluation of Jilferenl
spreading rates, Irequency ranges, and inlerlerence 1o
slations Iransmilting other emission types. On the basis
ol these lests, two tvpes ol spreading technigues —
frequency hopping and dircct seguence — were
authorived by our rules. Under our current rules, 55
lransmissions may be made on authorieed amateur service
frequencies above 420 MITe with fransmifler powers up
Ly 100 walls, Since introduction of 85 in the amateur
radio service, numerous commereial applications ol 55
have alsa cvolved, including personal communicalions
seTvives, remole meler resding and position locating.

lll. Discussion .

a3, Comments, The Pelilion was placcd on Public
Motlice January 26, 1996, In responsc to the Public Notice
requesting statements opposing or supporling Lhe
Petition, we received 32 comments and reply comments.
The majorily of commenters supporl additional 55
communications because of the benelils thal may come
[rom experimentation, bul sugpest thal 35 be limited Lo
specific speelmim scgments of the amatcur scrvice
(requency hands Lo protect slations enpaged in other (ypes
ol communigalion, Some commenlers oppose 85 duc to
concerns thal greater vse of 58 will resull in interfercnce
toamatenr stations engaping in satellite communicalions,
weak signal lerresicial and Barth-Moon-Earlh
communicalions, and repealers.  In reply, the ARRL
arpues that the interference potential would not
signilicantly increase because the roles already authorizg
a3 on these amalenr service bands,  Also, (he ARRL
points out that coneern regarding interfercnee to repeaters
is unfounded hecause most repealer usape occurs on Lhe
amaleur bands below 420 MHe,

6. Two commercial Parl 15 inlerests, Melricom and
Symbol Technologics, request that new types of amateur
B8 (runsmissions i lhe B02-928 and 2400-2450 M.
amaleur frequency bands be prohibiled or allermatively,
that radiated power limits for new 55 types be limited to
thpse goverming the unligensed Part 15 devices wilh
which these bands are shared., Melrcom, 8 scovice
provider using unlicensed devices, acknowledges that
spredd speclum experimentalion accomplished in the
amateur radio service coabled it fo develop what it
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describes as ils vwn lechnologically leading cdge 55
systems. However, Melrcom also argues hat increzsing
the flexibilily [or amalewr operators to experimenl with
new lypes of spread speelrum designs in these two bands
would dislurh the balance in sharing these bands among
dilferent users. Metricom expresses parlicular concern
regarding the 902-928 MHz band, ciling our recen
Report and Order esiablishing rules for Automalic
Vehicle Monitoring Systems. In san Ex Parle [ling,
Metricom also cxpresses concern that amatcurs operalors
will obtain commercial Parl 15 85 devices and modify
them for use under our Part 97 rules. Symbol, a
manulacturer of unlicensed devices thal operate in these
two bands, argues that the disparity belween qulhorized
power for amatcur staljons (100 watls with unlimited
anlgnna gain) and authorized power Tor enlicensed
devices (1 watt with 6 JT31 anlenna gain) will affcet the
operalion of unlicensed devices io The vicinity ol amateur
stations,

7. In reply, the ARRL argues (bal the polenlial for
interfercoce in these bands would ool increase
significantly because 55 has been authorized at the
proposed power levels for more than a decade. The
ARRI. goes on o nole, however, that in its potilion il
proposed Lo control power by proposing o require
auiomatic transmiller power control o limit radialed
power to that level necessary o maintain
communicalions. The ARRL acknewledges the
underlying concern thal amateur operators mighl
purchase and modify commercial 55 products.  In
response (o this concern, ARRL. contends that cven il this
were Lo occur, interference would be unlikely because
such products likely will be designed to use diflerent
spreading codes and scguences so thal they will not
interact wilh cach olher when used as unlicensed devices.
ARRIL. furthcr coniends thal this design foature will
minimize imerference whether used 35 unlicensed devices
ar as amaleur slalions, Vinally, the ARRL noles thal the
amaleur radio service is & licensed service entitled to
protection from inlerference, whercas unlicensed Parl 15
devices have no interferenee prolection rights under our
rules and no domestic or inlernalional allocation status.

8. We believe that the amendments requested would
increasc speclrum clliciency and allow amaleur operators
to conlribute Lo technological advances in
communications syslems and equipment.  Experiments
conducted by amateur operators have shown that stalions
iransmilling 55 cmissions can co-exist with other amaler
slations, and in many cases lhese spread specimum
emissions are undelectable by other amalewr stations. 5§35
publications in the amalcur service community, and he
comments of the ARRI, show that (he elTect of restricting
amatenr stations (o using two spreading lechnigues bas
been to prevenl amateur service licensees from
incurporating into lheir operalions technical advances
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{hal have been developed in other services, We agrec thal
the currenl mule prohibils amaleur stations from using 55
emission lypes that are routinely used io other
communication services, amd that such : prohibition is
inconsisient with the experimental purpose of [he amateur
service.  As reguesicd by (he ARRL and Part 15
equipment providers, we propose lo redquire Lhat
aulomatic power control cirenitry which reduces Lhe
radiated power of an amalcer slalion fransmitting an 55
cmission 10 the minimum level nccessary W conducl
communicalions, be included in 55 cguipment,
Adlditionally, we solicit comments, reganling olher
mcthods thal are available 1o minimize any potcnlizl
interference botween amaleur stalion operations and Part
15 deviees. Accordingly, we tentatively conclude thal
thesc amendmenis are appropriate and consistent with Lhe
underlying purposes of the smateur service. We propose,
therefore, 1o [ecilitate the desire of amateur operators (o
experiment with, develop, improve, and test practical 88§
svslems,

49, Inview of the forcgoing, we propose 1o amend the
amaleur service rules o allow amaleor siations greater
[Mexibility in transmiilling 55 communications.
Spegilically, we propose to climinsie the rules that restrict
amateur slalivns (o fransmitting only frequency hopping
and direct sequencing spreading lechniques.  ‘These
proposed rule changes are consistent with our policy of
encouraging grealer spectrum flexibility by cnabling
licensees 10 introduce innovalive lechnologies and to
respond guickly (o demands for new and diflerent
services and epplications, withoul administrative delays.

Commaeant Dates

Pursuant tn applicable procedures set forh in Scctions
1.415 and 1.419 ol the Commission’s Rules, 47 C.ER.
1415 and 1.419, inleresied parties may file commenis an
or belore May 5, 1997, and reply comments an or before

June 5, 1997, To e formally in this proceeding, you

must [ile an origingl snd lour copies of all commuents and
reply comments, [ you want cach Commissioner 1o
receive a personal copy of your commenls, you must Lle
an original plus minc copies. You should scod commients
and reply comments to Office of (he Secretary, Federal
Communications Commission, Washinglon, THC 20554
Commenls and reply comments will be available [or
public inspection during regular business hours in the
FOC Reference Center of the Federal Communications
Commission (Room 2349), 1919 M Strecl, N, W,
Washinglon, N 20554,

Contact Person

For further information concerning this procceding,
contact William T, Cross, Wireless Telccommunications
Burcaw, (202} 418-0680,
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Appendix A

Comments

Mid-Americy Coordinution Couneil, Ine.
Souathlisstern Repeater Association, T
Wisconsin Assncialion ol Kepeulers
Southern Calilorniz Bepeatcr and Remnie Base Associzlion
The Jan Beooding Micooweve Society
The [odiane Bepeater Council

The Ceneral Srates VT Sociely

Mike Cheponis

Juha Mook

Ceorge K. Lsely

Henry B Righ

Malipnul Communicatinns Sysmeim

Tuecson Amateur Packel Radie Corporalion
Robert A, Buuas

Cherics M2 Albert, Tr.

Reply Commants

American Radio Relay Leapee, [ne.

Mewvel Postgradozoe School

Radio Asmateur Salellive Corporation
Munager, Nutjonal Communicatinns Sysiem
Metrioom, The:

Tucsun Amelenr Packet Radin Corporalion
Raoherr 5. Tarkin

Jommes L, Mitelal?

Haohert RBrowwn

Taol LI Lrolter

Ronald Klimas

Mike Clieponis

Pailip K. Kam

Rabart A, Duozs

Robert I, Czmenter

Hrewven T Gikle

Willinm A Tynan

Appendix B
Fart 97 af Chapter T of Title 47 of the Code of Federal
Regulations is propoesed to be amended as follows:

Purl 97 - Amateur Radig Service

. The autharity ciiation for Part 97 continues (o read as
feallaws:

Authorily citation: 48 Stat, 1066, 1082, as amended;
47 U.L.C. 154, 303, Iolerpret or apply 48 Stat
1064-1068, 1081-1105, as amended; 47 11.5.C.
151-155, 301-609, unless otherwise noted,

2. InSection 973, paragraph (ci(8) is revised io read as
Jollenws:

$97.3(c)(8) Definitions,
|:H.:| L

(e):+
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(8) §5. &Spread-specirum cmissions using
bandwidth-expansion modulalion cmissions having
designators with A, C, 1, V. G, H, T or R as the first
symbol; X as the sccond symbol; X as the third symbuol,

3. Section 97 305(b) is revised to read as follows:

§Y7.305 Authorized emission types.

f 2

(b} A station may iransmil & lest cmission on any
frequency authorized o the control operator for bricl
perivds fur cxperimental purposes, cxcepl that no pulse
or 55 modulation emission may be transmitled on any
Ir¢guency where pulse or 835 ¢missions are not
specifically authorized.

4. Section D7.311 is revised by revising paragraphs (a)
and (B) and redesignating paragraphs (¢} and (d) as
“Reserved” 1o read as follows:

§97.311 5§ emission types.

{#) 55 emission {ransmissivns by an amatewr stalion
are aulhorized only for communicalions belween points
wilhin arcas where the amaleur service isregulated by the
FCC and between an arcs where the amateur service is
regulaled by the FOC and an smaleur station in anglher
county that permils such communications, 55 emission.
transmissions must not be wsed lor the purpose ol
ubscuring the meaning of any communication.

(k) A slalivo transmitting 35 emissions must not cause
harmful interlgrence lo stations employing other
authorized cmissions, and must aceept all interference
caused by stations employing olher authorized emissions.

(¢) Rescrved.
(d}) Reserved.

EE} ok

|:.|::| ke

(2) The trensmitter powser must not exceed 100 W
under any circumstanges, If more than 1 W is used,
dutnmatic iransmilter contrel shall limil output power (o
thal which is required for the communication. This shall
be determined by the use of the ratio, measured at the
recelver, of the received encrgy per user data bil (En) to
the sum ol the received power speciral densitics of noise
(Ng) and co-channel interference (lg). Average
ransmitler power over 1 W shall be automatically
adjusleid [o maintain an i/ (Np + In) ratio of no more than
23 dB at the intended receiver.
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APRS Tracks

Stan [lomeeps, WATTOT]

(e Cilen Avenue

Wolenw, OT D67 16-1422
ciall stanscpaiicld naioel
LR www.iaprorg’'—wal loo

javAPRS

I run MacAPES on my computer most of the day. Tt
happily runs in the background, while [ do work in the
Torcground. Whenever T oeed an APRS fix, | click on the
MacAPRS icon and scc whal is going oo in APRS-land.

[ always have three maps loaded in MacAPRS: 4 map
ol Connecticut, the Norlheastern 1.5, and the
Continental 115, The Connecticul map lets me check ot
the local APRS activily and the Northcastern LS. map
leis me do the same on a regional level. The Continental
LIS, map shows me what the local HE galeways are
sccing on the HF APRS channels.

The Continental .S, map slso indicales when
2-melers is open. [T T slarl seeing stations beyond the
300-mile range that Tdon’| usually see on the Continental
miapy, il 15 a goed indication thal cilher 3 new HE galeway
is in pperation or the band is open (and it is time for me
lo switch over to S5B and QRZ down (o 1442 MI ).

Thuose three maps cover a lot of ground, bul semelhing
is missing. Wouldo'l il be nice 1o view local APRS
aclivity beyond the local area? I would be particularly
intcresting (o view local APRES activity during cvents that
AI'RS iz covering like (he Podunk Marathon or ibe
Dayton Hamvention (“There's WER4APR slanding in
front of the TAPR Booth!™) Well, now you can, that is, if
you arc sble to surl the Web pages of the Internel.

Thanks 1o Sleve Dimse, K4HCr, there arc a number of
Wb sites using Steve s Java applel (called javAPRY) that
permit you to view remolc APRS aclivity [rom the
comfort of your computer monilor, Many of 1hese siles
offer a sclection of maps (local, regional, and national)
that you can choose to view. Once the map is displayed,
you can zoom up or down for respeclively a wider oo
NAITOWET View.

Other fevAPRY commands allow you to list all the
statinns received, weather stalion reporls received,
beagons received, identification reports received, or the
last 25 messapes received., You can center the map, scroll
the map in all four compass direclions, and oblain
information aboel a particular station displayed on the
mep.

Here is a list of javA RS sites where you can view what
is poing on locally, Many ol these sites have links 1o other
JawAPRY siles, so vou will be able to find additional
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JavAPRYS siles that come on-line between the time [ write
this and the lime (his is published.

California [San Vreancisco, Live Internel Dala Service
(LIDS)] a
hitp:/'shoyle.slip.ncteom.com/LIDSAPRS.himl
Cieorgia (Atlanta, Dale Heatheringlon, WA4135Y) at
hitp:/fwww.waddsy.radiv.orgfaprs/socast.himl
Ceorgia (Sncllville, Alan Adamson, NELLL) at
hitp:/'www.nelh.radio.org/aprs/

[linois (northern, John B, Leonard, NOVIQ) al
hitp:/thenet.com/=jlevnard/noillest.hitml
Maryland {Ballimore-Washington, DC, Bob Brunings,
WB4ALK)
hitp:/fwebassnanavy.mil/~brunings/radio.himl
Moew York (Long Island, Bob BEvans, W2/G3ZE]T) at
hitp:/fwww.asb.com/usr/w2g3«fj/g3zfj L.him
Ontarie, Canada {(John, VE3SVE) at
hilp:/fwww.pcel.com{javAl"RS. Himl

Virginia (Vienna, Jack Anderson) al
hitp:/fwww.erosslink.anet/'~jra‘aprs/

For more information aboul jevA PRY, go 10 1he source
and check gul Steve Dimse’s Web pape al
hitp:/fwww.bridge.nel/~sdimsejjavAPRS.himl

By the way, your Web browser must supporl Jave in
order to view the javAPRS Web pages,

APRS Elmers

Do you need help with APRS and don’t know where
to find it? Well, the Kansas Cily APRS Working CGroup
has the answer, JTim Duncan, KUOCG, has createcd an APRS
Elmers page [or the Kansas City APRS Working Group
at httpywww.keaprs.org'clmers.him, The page lisls
[ulks who have volunieered to assist other folks with
APTLS gucstions, problems, needs, ele,

A map ol the U5, displayed on the Web pape makes
linding sn APRS Elmer vasy. Just ¢lick on your (¥FILan
the map and the page displays the Elmer closest 1o you,

Current APRS Software

As [ write this, the cumment wersions of APRS are
APRSdos 787, MacAPRS 2 8.0, and WindAPRS 1.3.0. By
the Lirme you read this, those version numbers are likely
o be higher. In cither case, you can [p copies ol the
current versions ol APRS from fip.tapr.org by following
the palk of /lapr/SIG aprssig/files

My Book and My Page

Fetting On Track with APRS 15 the name of my laisst
ARRL book and it is selling like hot cakes (thanks to you
all), “The Sian Horeepa -WAILLOL- Page™ which is
subtitled “Tust b FAQs, Ma'am™ is my Web page at
hitp://'www.tapr.org/~wallow £ was fun to do both the
book and the page. T hope vou enjoy them,
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APRS: Using It, or: Now that ['ve got it set
up, how do | make it work for me?

Arie Hooten N2ERC

In previgus arlicles ve desgribed what The Aolomaiic
Position Reporting System is and how to get it set up on
your compulér and radio. 50 von’re now probably elling
yoursel [ 0K, greal. Ive ool these slalions sppedring on
my screen, Now what do 1 do?”

Onc of the features in APRS is the ability to send what
wi call one-lioers; Lhal is, one-line messapes [tom station
to station cither direet or by using digipeaters. From the
main APRS screen press S(end), and Lype the stations ¢all
and ¢r, Then type your message and another er. You'll
know when they got it when vou receive an ACK which
replaces the first five characters ol vour messape. These
one-liners src the only situation when APRS uses
anything other than U1 packets.

When yvou send @ message io this menner it will be sent
via the same digipeater path as your posilion and ID
packets. [ your inlgnded recipival is someplace clsc you
van STILL send it there by specifying any of a dowen
alternate digipeater paths which |be program can store for
vou, I you press Ofperations)-Digipath)-5{ave), you’ll
be prompted to enter a two letler code lor (hal path via
whatever path you choose, such as:

NI VIA N2SF, WAZINF-4, W2L0B

to get to Southern New Jersey [rom Weslchester, To sce
lhe paths you've storcd, press
Ofperalions)-D{igipath)-1.{ist). The prime purpose of
these alternaly palhs is o keep lhe QRM to a minimum
amd o use the most direct and, sometimes, the only
feasible path.

The weather sysiems feature of APRS allows you lo
scc various weather inlormalion in real-lime which is
transmilied by slalions with a Peef Bros. or Davis Weather
atation. Depending on which version of APRS you'rc
using (as ol now, late December, i°s 7.7¢) and the options
the westher station has, vou can gel dilTereni kinds of
information incleding temperalure, rainfall smounts (to
the T/10Kih inch) in the pasl hour and 24 hour periods,
wind speed, direction and gusts and baromelric pressurc.
By pressing Wigather), you'll sce a list of options 1o
choose [rom. These have changed (Tor the betler) in the
last few versions, so I can’l be spocific.

I£ at any time you wish 10 cesse (mosmitting without
actually shulling down lbe program, simply touch
Clommands) X({mit). ‘This will disable the limer within
ATRS. You will still send gul whatever the TNC iwself is
set to fransmil 4l the predetermined perinds. Press them
again when vou wanl 10 resume [ransmissions. When you
want 10 send a specilic packet (most often your posilion}),
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you can do so by pressing X(mit) {osition) [or Blcacon),
Mvssage), S{latlus), Olbject) or A(l), as the case may be, |

In order Lo [ind a slation on 1he screen, vou can always
wse the Ofperations)-F{ind) (what clse!) command. If
yvou'd like to sce somelhing really peal, try
(M perations)-Rieplay) with a mobile station. You'll see
the slalion’s frack being replayed, To agcess your TNC
vou'd use Ofperations)-Clomms)-'1{NC) which leads you
Lo & very basic lerminal screen. To pel stations lo appear
on your screcn faster (within two or three minuzes) you'd
use (Wperatons)-OQluery), lollowed by a radius in miles
from you.

Now that you've been on the air with A'RS for a lew
hours, you don't necessarily want 10 wail Tor all |hose
stalions o reappear if, lor some reason, you bave Lo exit
the program. No problem. Next time you fire it up, press
F{iles)-T1{oad), then lype BACKUP.RK, or whalever
you d like to call il Every lime you shul APRS down it'll
save a BACKUP.BE [ile, replacing the previows copy. Be
aware, though, thal all ol those packels are limed, and any
station in this backup that was heard more than two hours
apo will “grav-oul™ (APRS considers them Lo be inactive
and makes room for morc stations that way.)

Oneg thing 1o rémember when plaving APRS is that the
best way to learn, 25 with anything else, is by doing, You
can play wilh the commands as much a3 you want. You'rc
not going to BREAK anything! About the worst thing (hal
can happen is a lockup, and Lhis is & rare lbing, Usnally
the three-hngered-salule (Clrl-Ali-Del) will get vou out
of it and yvou'll have to starl over, 5o play wilh the thing,
I mean, how do you think T learned about APRS, by
reading aboul it?

Speaking of reading about it, yes [ did. [t's right there
in the APRS distribution «ip file, You can always road
thase files by pressing Fi-F(iles) and lyping in the name
of the Hle you want to see.

There are dowens of lhese rcadme files in the
“README" folder. You can also see |hem (al your
leisure and there lor the prinling) by using any old text
edilor, Many ol lhe snswers to your guestions can be
found there, sometimes buried deep and oot quitc as
visible as you'd like.

[ hope you enjoyed |his scrics on APRS and hope o
s¢¢ you on the map in the near future, Whenever T sce a
new station on the screen I lry Lo send them a one-liner
weleoming them to APRS and offering live assistance and
advice. Feel Iree 1o lake sdvanlage of this, or ask questions
ol any stalion oo the i at that time. We're all very exciled
about this program and (hink thal “the morc, the merrier”
13 1he way o go. We've gotten a lot of "converis™ in Lhe
Bast [ow years and this situation ¢an only improve, so
come and joino us oo 145. 790!
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Packet Radio in Education:
Amateur Radio in the Classroom

Chirfes T (Dick) Gregne

Thix is the seventh of several articles appearing in the
PSR concerning amatenr/packe! radic and ils potential
in K-12 educational applications. These papers were
assembled over several summers of teaching a graduate
Fevel course at the University of North Tervas. Many
thanks o the Texas Center for Educaiional Technology
Jor allowing TAPR io reprint thiv information. As part of
TAPR's goal in educaticon, we hope that these articles will
Be disseminated to a larger group that can lake the
eoncepts and ideay o next step or fingl applicationim

plementation, If vou have a teacher or educator as a
friend, please pass these articles along.

—Grreg Jones, WDATVD

Reprinted from:
Iones, Greg {ed). Infusing Radiv-Based Communica-
tions Tools into the Currieulum. Texas Cenler [or
Ldugational Technology. 19950 136 pages,
hitpsfwewow gt ol gduy

Abstract

This paper discusscs the usc of amateur radie
lechnology in the classroom. Amateur radio can
provide the tcacher with an elTective ool to enhance
the leaching of curricula.

Introduction

lducators arg conslanlly secking wayvs to motivate
sludenls o become zetively involved in the educalion
process. Amatcur radio can provide sludenis wilh an
cxciling way W reach ool of the raditional classroom
il the world around them. 1t is another teaching tool,
bul il 1% one lhat requires the student (o become an
active participanl, M is a “hands on™ activity in which
shudents communicale with others ouwtside of (heir
classroom. The subject of the communicalion may he
related 1o any tradilional course contenl.

Modes of Operation

Accomman misgonceplion is Lhal g leacher must have
an amaleer license before using amateur radio in the
classroom. This i5 nol Lrue in all cases. There are at
beasl three modes available for using amateur radio in
Lthe classtoom, and the lisst requires no license. Even
wilhout lcenss, the leacher and students may monifor
any amaleur radio lransmissions.  The second mode
would be if only the teacher has a license, The leacher
would be considered the control aperator ol the station,
As long as the tcacher is present, the studenls may
opcrale the radio.  The third mode would be il the
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leacherand sindentswerebothlicensed. Inthiscase, both
the teacher and students would be frec to operate the radio.

1]

Currant Usage in the Classroom

Currently, the usé of amaleur radio in the classroom
15 nol widespread. Typically, the usc of amateur radio
in the classroom has been implemented by leachers
who alrgady have Lheir amaleur license, It is from this
“prass-roots” basc that other teachers and even
adminisirators have seen lhe bencfits to be derived
[rom lhe cducstional use of amateur radio. There is an
cver increasing inmierest in using amaleur radio
technology in cducalion. Morc and more individual
schools and even whole districts are in the process ol
putting amateur radio to use in the classroom. A
namber of vniversilies and colleges are becoming
involved in rescarch on the subject. These are all an
indication of the growing inleresl in amaleur radio as
a leaching lool,

Using in the Curricula

Amatenr radio can be used soross the curricula from
the ¢lementlary level through the secondary level, A
number of dilferenl siralcgics can be used to
incorparaie amaleur radio into the curricula. Some of
these arc:

Language Arls - Wriling skills can be improved by
the sludents cxchanging pocms, stories, or even Lheir
own biography with someone af another schoolin their
city, slate, couniry, oreven across the world, Lisiening
skills will improve. Students are highly molivated to
Ity to understand whal someone is saying when it is a
part ol a radio transmission. The nesd lor clear,
coneise oral expression will become evident to the
sludents, and they will bave lhe opporiunity to practice
this skill while communicating over the radig,

Mathcmatics - The Melric Sysiem is the basis for
radio lrequency calculation.  All exercises im
delermining end reading Ireguencics will require the
sludents to wark with the Melric Svstem. ‘Telemetry
information received from satellites can be used as a
ilalabase [or the students 1o work wilh, An analvsis of
this information will allow sludents 1o determing the
slalus of 4 number of dilferent elements of the satellite.
‘I'hc database provides an excellent source for charl and
graph work.

ancial Slodies/Geopraphy - After a radio conlact,
sludenls will want to know exaclly where the person
they were talking o was located. “They will need Lo
idenlily ¢ilics, slates, countries, and continents. This
leads them to using maps amd globes to find various
locations, They will learn to use latitude and longilnde
lo find a specific place, They will become familiar
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with using compass headings to express the location
ol a contavled stalion in relation (o their own slation,
Time wones become important. ‘They will need o be
able lo delermine when a stalion in another wone may
be on the air. 5Stodents will be cxposed to olher

cullures which will promole a betler undersianding ol

the diversity of these cultures.

scivoee - The emphasis in science education musi
bc to cguip the studenls lo idenlily and solve
problems.  In order to effectively do this, students
must oo given the opporivnily (o gquestion and share
ideas with others. Amateur radio allows the scicoce
student o collaborate with athers on problem solving.
Cooperative projects can be worked on belwecno
students of different schools. Weather information is
readily available from satellites, or from various
database scrvices, for usein the classroom. Telemelry
information from satellites provide for the study of
space lechnology. The radio equipment itself can be
used as a basis for subjcct matter in the study ol
Physics. -

Forcipn Language - Amalewr radio can give
sludents a chance to speak, rcad, and write the
language being studied, This can be acenmplished by
making contact with other studenls studying the
laopuage, or with a stalion operator who is fluent in
the lanpuage.

Computer 3kills - Computers are a natural for
hook-up Lo a radio. The wse ol a computer with the
radio allows information to be catered into the
compuier fur laler “packet” transmission by radio. In
this configoration, the studenls will become involved
in the practival applications of computer technology
and datz communicalions,

As n leacher hecomes more familiar with using
amateur radio, hefshe will constantly lind even more
exciting and fun activilies for the sludents fo
parlicipale in.

student Motivation

Agross the carricula, the students are involved in
communicaling. [T lhey are vwsing “packect”
transmission, they are reading information reccived
or writing information 1o be transmitied. 1n the vaice
mode, they arc listcning or preparing an oral
response,  The imporiant point is that the studenl is
an aclive participant. The world cuiside Lthe
clagsreom is open o them each and every lime Lhey
usc the radio. Each and every contact is an adveniure.
The purpose may he to once again conlacl an old radio
fricnd, or the purpuse may he 1o contact 4 new stalion.
I'or those students with special needs, activities using
amatcur radic can be adapted to challenge the student
at their level of need. With teacher approval, gified
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students can be given the opportunity to explore subjects
in more deplh than others in a class, Studenis wilh
learning and/or emntional disabilitics are drawn into
inleracling with olhers, Thercisa cerlain anany mily Lo
communicalinpoveraradio, Sludenlsarcable looperale
in (heir personal “comlort™ xone. ‘T'he radio acts as a
sereen between the student and the olther person, This
gives the students full control over how much they choose
o reveal aboul themselves.

Getting Started

As most teachers do not have a great deal of
knowledge aboul the use of amateur radie, They will
need help and guidance in exploring this technology.
Omne ol the lirslt places o contact i3 the American
Radiv Relay Leapue (ARRL), Most of the active
radin amateurs in the Unitcd States arc members of
the ARRI.. As abody, this group is interested in the
growlh of amaleur radio usage, They have dedicaled
a great deal of time and cffort investigating and
developing ways to use amateur radio to cnhance
classroom aclivities, They can provide various
training matcrials and other services. They may be
able 1o idemtily a schoel in the arca that is already
using amaleot radin, Visiling a school already using
this technology and having the opportunity Lo lalk to
another feacher would be extremcly helpful. The
ARRL can provide the names ol any local clubs or
aperators in the arca. [n mosl cases, Lhese amaleurs
arg gager (o lalk abowt their hobby, and they are glad
o help oew people pel staried. Check with the closcst
university or college, they may be invelved in
aclivilies related Lo the wsage ol amateur radio
communicalions,

Coneclusion

Amatear radio offers the leacher a ool oy enhance
any traditional course conlenl, [l s & *hands on™
aclivily that requires the students Lo become an aclive
parlicipant in the education process. The walls of the
lraditional classroom become invisible, and the
stpdents are exposed 1o now cxpericnces in the global
world oulside of the classroom. Teachers owe il Lo
themselves and their students Lo explore the usage of
amaleur radio in their classrooms.

References:

[1] Jones, Greg (WDSIVID) and Kneeck, Gerald
(KBRSEWY). The Imporancs of Teacher Traming Lor
Ingreasing e Use of Amatcor Radio in Lhe Classroom,
In Proccedings of The ARRL National lducalional
Workshop, 1989, p. 50
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TAPR Organization News

Kits/Publications Update

APRS™ TAPR MIC-E™ Project
As of this writing (first of April) the
rev-2 (production) version of the
MIC-E is about to be tested hefore
preduction begins.  This redesign is
based on inpul from the Beta testing and
should provide a solid first production
el [or all those out there that are
looking forward to getting a MIC-E,
Eccp an cyc on TAPR-BB and the
MIC-E web page (httpeffarwrw taprong!
lapr/html/mic-e.html) for lates
information on price and configurations
belore Dayton. It is our goal o have
units available for people (o walk away
from Dayton with them in their hands
and hooked (o their radios!

If you arc not familiar with the MIC-E
project, it began several vears ago with
the creation ot a PIC chip processor that
i5 now sold commercially by Clements
Eng (hitpiihome, nuvisoft.comfagrelol
clement.him). In 1996, Gwyn Reedy,
WAIBEL, President of PacComm
approached TAPR about handling the
dmaleur version in 4 scmi-kit solution.

The MIC-E (Mic Encoder) installs
between your radio mic snd radio and
allows your GPS unil to ransmit APRS
AX.25 [rames at designated intervals
without needing a TNC! Very uselulin
many sctings. You can lisien o a
discussion of the MIC-E by Bob
Bruninga, WB4APR, while Bob uses
one or read over the text aboul the APRS

T

Bob Bruninga, WB4APR, und Mark Humph

S e

rey, KEIXY, talking about

MicEneoder (htpufwww tapronyapn
htrndviriual homl).

The units are planned to be a semi-kit,
This means that the board has already
been assembled, but interface wires,
box, and other ilems will still need to
be configured and asscmbled for
proper use.

N2IRZ GPS-20 Power Supply
and Interface Board

The N2TRZ. GPS-20 Power Supply and
Interface Board 15 a compact 3 voll
powet supply and R3-232 interface
board for the Garmin (GGPS-20 Global
Posiiomng System engine, The power
supply portion provides a [ilicred,
short-protected 5 voll DC output to
opcrate the (GPS-20. The interface
portion provides 4 simple and
convenient method of providing the
required 5 voll power o the GPS-20,
as well as a 9-pin femals sub-D
connector for supplyving (he RS-232
data to a computer or TNC. Also
provided on the DE-9 is the one pulse-
per-sccond outpue.

The power supply 15 designed around
the National Scmiconducior LM
2490T-5.0 low-dropout regulaton, This
regged regulator, designed for the
ngors of automative yse, supplies a
well-regulated 5 volt output with a
wide input range of 54 to 23 volts.
This exceptionally low input voltage
allows battery operation from 5 NiCds
or 4 alkaline cells, To further improve

portable operations, the power supply
uses  Wwide-lemperature  range
components, ([rom -40C to +8350, more
than enough fur most applications.

The casy-to-assemble single-sided PC
Board, which is the same sive amd [om
as the GPS-20, is silkscreened and
solder masked for convenience, A
small  prototyping  area, for
modifications or additional circuilry, is
provided. The power input jack 1s a
standard 5.5 x 2. L couxdal jack, the
syme as found on most TNCs. The
regulator is self-protecied against
overvoltage transients o 60 volls, shom
clrcuits, over tmperalume, over cument.
and reverse polanly input.

Although anyone could make their
owT power suppy, this now TAPR kit
offers an excellent proce/value ratio.
Add the convenience of a feature-
packed under-an-hour kit, and the deal
is irresistible!

TAPR intends to offer the GPS-20
Power board as parl of an scecssories
kit for the GPS-20) This kil will include
the interface board with pars, standoffs
with screws, RF MCX to BNC
bulkhead conneclor with coax, and will
have a 5T preassembled cahle that firs
the GPS-20 connector. MNo cost has
been determined for this accessory kit
vet, but the kit should be usefl for
those building future TAC-2 or
MIC-E kits as well as wanling to use
your GPS-20 as a standalonc unit.
Eeep an eye on the TAPR Web page
and the next PSR [or [ull details.

LAESanT
-3.0

Inpul I:!.-ﬂ'—l— ‘Ll:l_o 5y 110}

DE-&=

“Far aof PC Board

> —{) GrHo (g

F=D 5]

|—|,':: T {4)

1PPE [3)

the MIC-E and APRS issnes during Greg's, WDAIVD, rocent visit,
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Schematic of GGPS-20 Power Supply and Interface Roard,
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TAPR Organization News

TAC-2 Project Update

The TAC-2 project is moving to conclusion. The Rev B board has checked out.
The documentation has been writien and is being tested against the kit build.
We should have kits available at Dayton. Check the TAPR web page
hetp:www tapr.org/tapr/biml/tacd html for details on the kit, cost, and
availability. Amicles in PSR #64 p.5 and PSR #63 p. 28-35 detail all the technical
information. The bottom line is that we will have 2 kit that provides nearly the
same types of timing accuracy as 53000 - 310,00 units!

In case anyone is interested m be commercial market for precise timing, Tom
Clark, W3IWT has just pointed out the following article by Hewlet-Pekard in
the December 96 HP Joumal. Tt has some very good introductory materfals
regarding GPS and timing related to using GPS. Well wrillen with some good
fignres to show the 1s30es at hand.
hitpe/fhpecY98 external hp com:B(Whpjidec96/deD6al, mIl
along with the sidebar
hitp:ihpec998.cxtemal hp.com: 8 hpjidec96/deBhaba pdl

The generic HP JTournal can be foond at
hatpffevw hp.comshpifjournal.him

Tom menticned that he hal problems ponung the pdf files from the official
Adobe Acrobat reader (v3.0), bul GhostScenpt worked fine.

Finally, Tom points to the following link for those amateurs who ask "Why
bother with accurate timing?'. Applications ofineeds for previse Uming in
communications systems is discussed in an HP press release dated last Junc.
The page is entitled "Timing Solutions For Conunumcations Neoworks: Crucial
Issues Arise as Nelwork Camers Siove o Handle Increased Loads, Digital
Technology.”  hitpzffwww bp.com: 80/ presstel fun@6/17junded. hom

TAC-2 populated hoard eguipped with the
Powerdrends puwer module interface.

P .hg," quf._i. ‘f,.{_ﬁ

g

TAC=2 bourd shown on its side with a
Motorola (Oneore VP attached underneath (bottom).
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TUC-52 and METCON-II
personality board.

The TUC-52 is going to heta test. The
METCON-1I personality hoard has
gone to layout. The goal 15 o oy ©
have METCOMN-11 kits available this
summer.. The METCON-IT should be
very versalile, Much mome than the

‘pasl version ol 1L

AN-93

The documentation 15 written and
being tested agamst the curment boards.
With a Litle more work, kits will be
shipped 10 everyone who have been
walling [or several months now.

Sam (35 £ 250

i TAPR
WA7GXD

| LYLE JOHNSON

Identify yourself
as a member |
of TAPR! 310w

Call the TAPR affice (u grder voor hadye

TAPR Badge

TAPR Publications

Wireless Daly Communications:
Theory and Design, by Tom
McDermott, NSEG, is shipping!
Dorothy bas already shipped over 300
books in the first 3 months. The book
looks like it is going to be as good as
we thought it would be. Have alook at
the details on hetpeivwerw tage onslapsf
html/publications.himl, We printed
1000 copies of the book and it looks
like we might be doing & second
printing belore the end of the vear

The 9600 baud Land Mobile
Muodilicalion Publication is still on
hold awaiting several sections to be
completed by varions authors, More
as we know about a completion dale,
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TAPH Organization News

1997 CD-ROM

The TAPR 1997 CD-ROM is
available at the olfice. The CD has
been rebuilt from the ground up and
a lot of hlml code has been put
teeelher Lo help navigale sround the
CT) using any number of browsers,
Lsing a web browser locally on your
compuler to access [he information
should make infsrmation easier and
[aster (e [ind and review, [[voudon’t
have & computer which supporis the
neccgsary browser software, don’t
worry, you can still gel all |he daca
directly [rom the CI like before. 'The
CTr will again be an [SO-9A60
standard Tormal, which will allow it
be accessed on any number of
platforma. The price will not change
from last year 520, + 54 s/h. Keep
an eye on TAPR-BB and lhe web
page for informalion before the next
PSR

NADSD Update

Carl Exstiev, WARCDO
cEsleyElEpr.ang

In it’s firsl two months, lhe Norh
Amcrican Digilal Systems Direclory
(NALSID) has grown (o 3,300
listings [or over 40 Slales and a large

number of Provinces, The NADSD
leam’s efforis are currently direcled
toward ingreasing the nember of
lislings and improving unilormity
and accuracy of the data presenled.
Greg Jones, WDSIVD, has written a
special program o check newly
uploaded dals from the over 90
regislered providers Lo assure proper
lurmatting,

The NADSID is available ar (he
TAPR site:
hitp:/fwww. lapr.org/directory  For
detailed information on how the
NADSD works, visit the TAPR
NADSD page at:
htip/fwww. tapr.org/dircetoryhow,
himl

Errors in the dala or additions
should be reported to the data
provider listed for the cotry in
question. An e-mail fink is provided
50 1hat you can casily make contact
with the dals provider, A list of the
data providers is availshle al:
filpy/fwwnw lapr.org/directory/eron
ps.html

Forward questions and problems
tor Carl Bsley at cesleylapr.org.

summary Financial
Statements

Tucson Amaleur Pecket Radio Corporetion
Statemenl of Asscts, Thabilities & Fund
Balunce
Decomber 31, 1994

Asgels

Total Cash Arcounds 4444796

Tatal Irventary 29,070,639

Total Hon-Currenl Azsels 11,034.52
Tolelfssets § 84,558,017

Liabilitivs & Fond Balsno

Talal Gurrent Liahilities $ 3284350

Total Fund Dalanca 51,709.48
Total 5 B4.553.17

Tucsnn Amatenr Packet Radio Corparacing
Slatement of Revonues and Expeanses
Year Faded December 31, 1006

Hevenoe

Taotal TAPR Aovanue ¥ 15E,714.80

DSP Bovenus 13, 04588
Toisl Mevenues & 171.760.78

Expensps

Tolel TAFR Expenses 3 15458654

DSP Cost of Saks 3.240.00
lalal Expenzcs 5 163,576.54
Total Mal Revenue 5 B,184.24

Call for Papers: AMSAT-NA Annual

Accessing TAPR via the Internet

Meeting & Space Symposium

The 1997 AMSAT-NA annual meeling and space
symposivm will be held vn Oet.17-19,1997 at the Airport
Dlta Hotel in Toronto, Ontario, Canada. This is the first
call for papers (o authors who wish to present papers al
this event, Tupics for all smatcur satellile disciplines arc
sought from the AMSAT community. Aulhors and titles
arc requesied by March 1st with abstracts by Jung st
Final versions are due by August 1s1. We also encourage
those not able to zttend 10 consider a paper for publication
in the Proccedings of the symposivm. Submissions and
enyuirics should be made to;

Wayne Chandler, VEIW I
By inlcrnet:ve3whe(@amsal.ore
By mail:W.H_Chandler
Box.6,Carlisle Ont, LORIII0,
Canada.
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There are several ways TAPR can be reaclhed via the Inzcroer.
Infgrmation Server

The Automated Inforneation Server that TATR provides allows
yuae W requcsl inlurmation an TAPK, prodocts, newsleiiens,
and Iots Al eller Gles. To God gl more abour this service, send
& c-milll message o listservigizprong wilth the subtject lioe
“Request™ and nne or more of the following text lives in the hody
of the messuae:

help {Lor & hrief se1 of instructions)
ndex -zl (Fora lisl ol 2ll files by 1opic area)
list (Tor a list of TAIR Mail {fronps)

gel Lapr taprinfo.lxl  (Tor info on TAPH)
Intarmet E-Mail

TAPR can be reached by sending mail addressed 1w
LeprZitapt.ong

hlip:sranw lapr.oretaps
ETP

The TATR Soliware Library is uvailahle ar “Dp.laprorg” In the
directory jtaprisnfiware -lib. Togin in as "anonyimous’, with a
pussword of 'your sccount@@iclerne: address’,

Soring 1807 - [33u0 #66
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TAPR to offer Motorola ONCORE VP

TAPR has worked a deal to provide the popular
Motorola ONCORE VP GPS eogine al & savings for
TAPR  members. This now allows TAPE o provide a
low-end and hagh-end GPS ¢ozine to our members. For
full delals and pictures of both GPS group purchases,
cheek out httpafwww.tapr.org/zps

Mutorolu Qocore (without BF shiclding hood)

The price is:
£2649.00 US for members of TAPE + w/h
O
$290.00 US [or pon-members + s/h

aned will inclodes:
* Motorola ONCOERE VP (B4121P115%) cngine

(2.00x 3.25x 0.64 in.)
= Documentition

TAFPR will be laking orders for 104 units, which is
lhe minimum purchase at this ime. Once at least 10
unils have been purchased, TAPR will order the
ONCORE VP units. TAPR will depasil money when
the units are ordered and ship when (he unils armve at
the office.

Pleasc note: This is not an cncloscd/scaled unic. It is
assumcd that the purchasers will be installing the unit in
another cnclosure for normal and cxperimental
operations like the TAC-2 (Telally Accurate Clock) kit
designed by Tom Clark, W3IWI, or the APRS MIC-
Encoder for APRS macking, Both kits will be available
at Dayton!

Mo 10% Discount for TAPR Members. Due (o the
namire of the purchase, the $269 purchase price for TAPR
members represents the membership discount,

Warranty, TAPE. will provids replacement units for
DOA units that are promptly reported by the purchaser
within 90 days after TAPR ships.
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Shipping and Handling

Shipping and Handling within the US will he §7.00 115
by LIPS Ground vnless otherwise requested by puichaser.
Intermational Shipping will need to contact the TAPR
olfice and gel a quote on the shipping to your country.
TAPR uscs Intcrnational Express Mail, unless the
purchascr requires something else.

Motice about all TAPR Group Purchases

TAPR courdinales group purchascs as a service to help
amateur radio vperalors obtain access to technology at
prices beller than those typically available in individuoal
unit oriders,

Those participsting in group purchases most understand
thal these products are not part of TAPR'S standard
oflering, that TAPR may not have an established
relationship with the vendors involved, and that the terms
ol the purchase may be changed, or the purchase may
be canceled, for any reason. If purchase terms (such us
price or delivery scheduole) significantly change during
the order period, TAPR will notify participanls and
permit them a reasonable time in which o cancel their
order; if they choose o cancel, TAPE, will refund any
money they have degosiled [or the purchase. Once TAPR
has cormemilied the group order with the vendor, no further
cancellations are permilled. In no cvent will TAPR's
liabilily Lo the participant cxcced arefund of any money
deposiled for the purchase.

Although informal support for products may be available
through TAPR's en-line mailing lists and other services,
product warranlics and cntitlement to post-sale support
are hmited to what 1s offered by the manutacturer, and
are not TAPR's responsibility.

Motorola Oncore VP Information
General Characteristios:
Feseiver Arclaisciure

» & channcl

o0 157542 WH:

« A code (1023 MHz chip rate)

* Code plus carier racking (earrier aided tacking)
Tracking Capabiliny

= i simudlemeoos szietlite vohicles

Performanc: Characteristes:
Thyikamacs
» Walocitv: 1000 knosi3 15 me'sh > W bnots ar altinades < (00005
» Acocloration: 4 g
« Jerk: 5 nfs3
» YWinresion: .70 per Military Btandard R I0R
Acxquisition Time {Tine To Tird Fu TTIT)
» 30 scc. typicel TTFE bR
{wilh current whmemes, puettion, dme snd cphemerds)
* 45 soc. typical TTFE
{will cuzrent whmenwe, position snd Gme)
* 15 sec. typical reacuing
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Powboming Accumacy

* Less thim 25 melers, SEP (without SA) [Dal may invoke Selective

Aveailahilioy (8A), potentially deprnding secumey 1o 100 m (2ERMS)]
= D3OS amcuracy 1-5 mecteTs typicel

Timing Accuraey {| pulse Per Second, 1 PES)
= 13 nemeosec, obsepvod (1 to) with 54 on
v In position hold mode, <50 nanees:, ubserved (1 o) with SA on

Diaturmis
09 and datuins, 2 user delfned, defonlt WIGES-R4

Serfal Cormmainiction
Critput Messapes
» Letimde, bonginide, leigh, velocity, heading, dre,
sabellile trucking stanes
v MMEA-DTRE Mersion 200 [selecied foomars)
s Boliwune seleciuble outpat rate {Contimess or Poll)
v Broad Tist of cominsnduolmd messages
* TTL inlerfince

Elevtrnul Chamcteristics:
Povwer Bequincmcnes
* 50025 Ve 50 mVYp-prpple {max)

Power Consumption
LW R AV

Physicnl Chamclenstics:
Dimensions
*Beceiver 200 1 325 x 064 in. [3008 x R2.0 % 153 mnem|

Warghit
= Rocciver LR ar, (5l

Conneciors
* ThatvPuwer 10pin (2x3) unshrouded beider oo 01007 consers
» BF: Right Angle BCX(submminnes snap-on}

Envirmnmentul Characteristics:
Upcrating Tomperanire
* Reeeiver Muodule - 3007 10 +85°C
Hurmidity
» 053% nomondensmy F3HMC i <07
Alotade
= GO0 fu( ] Bkmdmax)
» 2 QUL ko) Lor velocies <1000 knois

Micedlanesus:
Cpdonal foanmes
* | FPS Tiiming owlput
= Bavw messurement data

* U buemd LA option for wae willy mssive anlenna
» Differeniial GPS-stundurd sottorenc feanms
DHGES
* BTCM- 104 Forissl (remobe mpat)
* Mutoroli custom format (master caipot imd remute inpug)
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The Markey/Antheil
Spread Spectrum Patent

[Beaumone, C. (1997}, Secrel Communications Deviee: The
Markey-Antheil spread-spectrum patent [1 wrch page]. Avalable
Weh: heepzffenaw, neals, comdchos/putentfinde . hitmi]

Many vears ago, on the eve of World War 11, a well-
kmown actress ol the day and a avant-garde Amcrican
composer, while al @ dinncr party, thought up an
interesting scheme (o control armed torpedoes over long
distances w:thﬂul the encmy detecting them or jamming
their transmissions,

While they had the foresight to patent their invention,
the term of the patent lapsed without either of them
realizing any money from ctheir invention, which formed
the hasis of what was to hecome spread-spectrum
communivations. This invention becomes even mare
incredible when you consider that it camc before the
invenlion of digital electronics, however, it makes very
substantial use of digital concepts.

Yes, indeed the term "shead of its time” would apply
here, hecause over 60 vears later, us high-speed
micraprocessors become inexpensive, spread-spectrum
communications, Hedy 'Lamarr’ and my father, George
Antheil’s "sceret communicaiions lechnique” - adapted
0 use loday's ultrafast microprocessors is coming inlo
ils own as an effeclive and inexpensive way Lo
communicate over long distances, privately and
cHiciently.

George Aniheil
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Augz. 11, 1942,

In [acl, the sumce characteristics that made theirtechnigue
jum-proof, also, through a mathematical phenomenon
which can casily be documented, creates an exiraordinary
cificiency of transmission such that exiremely low-power
transmitters can be used over exiraordinary distances,
and most significantly, many transmillers and receivers
cin occupy the same band of frequencies at the same
tme.

Thas extraordinary efficiency has the poleniial, indeed,
1115 already cnsbling incxpensive wireless access (o high-
bandwidih TCP-IP telecommunications, frequently
radically altering the economics of setiing vp Intemet-
connected LANS for community organizalions.,

Hedy Lamarr and George Antheil's invenlion of spread-
spectrum has recently received the EFT Pioneer award.

The complete patent i5 available al;
httpeffaww.neale. comfchns/patent/patent1. html

H. . MARKEY ET AL 2,292 387

BECRET SCMMUNMICATIC™Y STETEW
Filed June 10, 1541
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RAAL and TAPR  T6th Annual

Dinital Communications Conference

October 10 - 12, 1337 * Baltimare, Maryland

hetpatww =prong/dss

Informarion L.ocal Hosfs

Don't forget that the 1997 DOC will be held October 10-12, 1997 in Ballimore, The 1997 ARRL and TAPE. Dizital
Maryland. Cormmunications Confemenoe will e
co-hosted by AMRAD (Amaleur
Not only is the Digital Communications Conference technically stimulating, it | Radio Research and Developrnend
15 8 weekend of fun [or all who have more (han a casual interest in any of the | Corporation).

ham dhntal commumications modes, This incheles APES operators, networkers,
DX-Cluster Sysops, soflware wnlers, modemn desipners, and digital satcilitc The Amateur Radio Research and
commumicalions enlhusiasts. The ARRL and TAPE. Digital Communications Development Corporation (AMRAL)
Conlerence 15 [or all levels of digilal operalors - a must conference to attend to. | i5 a worldwide club of amateur radio
get getve on 8 natdonal level, Now, more than ever, amateur radio needs this | and computer expeimenlers whose
zreat meeting of the minds, since it is important that we demonstrate acontinued | purpose i35 (0 develop skills and
necd for the frequency allocations we now have by pushing forward and | koowleles in radie and clecloonic
documenting oar achievements. The ARRL and TAPR Digital Communications | technology, advocate desizn of
Conference is one of the few ways to record our accomplishments and challenge | experimental cquipment  and
each other to do more. lechnigques, promole basic and
applied research, organize technical
The Digital Communications Conference i5 a tomm for radio amaleurs aml [onums and symposiums, collect and
expelts in communications, natwarking, and related technolagies (o meel, disseminale lechnical information,
publish their work, and present new ideas and techmques Tor discussion, and provide expenmental repesters,
Presenters and attendess will have the oppomanitv o exchange wdeas aml leamn htip:farwwamrad.ore

ahout recent hardware and software advances, theories, experimental resulls,
and practical applications. [f you are doing 11F, VITF/UHFE, APRS, Spread | (]| fOI PGPRIS
Spectrem, Digital Vioice and Video or ather digita] commumcations, then the
1997 ARRL and TAPR Digital Communications Conleronce 15 for vou,

Anyone  interesled in o digital
corETaeaiions 15 mviled Lo subemil @
H [: I.I.I E ; ]I ptm[urpjbhczllmnmﬂm{;ummnm

onference for ine Beginner as we Procccdings.  Prescntation at the
The confersnce is nol just for the digital expert. This yeads conference will | Conferenee is not reguired for
agdin provide an enfire session sirand with beginning, intermediate, and | Pubbcation. Papersaredueby August
advanced presentations on selected topics in digital communicalions. Some 201.]1, 1:;:”' Hnd should tﬁ&u_lbn}m o
of the topics will includs: APRS, Satellite Commumcations, TCPIE, Digital \Sk{u:“:-:.::l ‘-I;p,muﬁru_gm ‘F}Rﬂé‘i‘ lﬁixﬂﬁ
Radio, Spread SP:ILHI'LIIH and olher miroduclorny Iupictl:. CPmct{:-Tlmcunfcrcnm | papiadtes -!Iwéiﬁhcl'ﬂ{é‘alTl_:tare.
al.ncl hear these topics presented by the experts! Don't miss this opportunity to | e om0 paper P e
listen snd talk to others in this arca. suidelines arc available on-line

Workshops (hetpiffwrww taprorg/dec).

In addition to the presentation of papers on Sanurday, three symposiums/scminars Eﬁ” f[”- Si-udE"E- Fﬂl]E s

will be held before and after the conference. For those that mighs have interest in !

just & SYmpasiom or seminar, regisrason for the conference is not necessary tn | ARRL and TAPR especilly weloome
register and azend one or more of the symposiums and seminars. This allows | Papers from full time students 1o
miaxirnumn fexibilioy for those thar might want to paricipate during the Digital | omipete [or the second annuil student
Communications Conference. Hpers H't'_-'tlHJ. Toweer FA00 Trave] sweaands
miay be given. Desdling for receiptof

A [ull-day symmposierm on Frday covering APRS will he conducted by Bob Biumnga, linished student paper manuseript:
WB4APR ([ather of APRS) , Keith Sproul, WUZZ, Mark Sproul, KBIICD | jyne 20th, 1997, Tor full details and
{developers of Mac and Windows APRS), Sleve Dimse, K416 (developer of " petpe guickelines contad TAPR orcheck
javAPRS), and other nationally known APRS developers. Join this group forthe | by o taprongidee,

afiemoon and cvemng for in depth dscussions aml presentations on the corent and




Tunure stams of AIPRS. This is 8 unipue oppotiumily & gain insight inio
this fast growing digital aspect of amaleur operabions that combines
competers, packet radio, and GES (Global Positioning Syseem).
Starting Jate Friday afternoon 2 half-dsy semimar entitledd "RT Basics for
Comyputer Weenics: Helping the RF-challenged gel the maost out of the
new high-speed wireless toys" will focus on sech topics as hasic antenna
types and their charselenstcs, vorppamson of feedlines and connector
ypes. propagation besics (caleulaton of pah loss, imaltipath effects, fresnel
zones, cle), wealherproolng, hehining protection, filiers, hasic RF
measurements, and other ssucs related o mantzaning rehio equiprment
on the UHE/SHFE bands,

On Sunday morming, Dewayne Hendricks, WARDZT, Phil Kam, KASQ),
and Tom MceDemmoa, NSEG, will conduct a scminar focusing on "Spresd
Specoum system design and theory." All three presenters are wiell known
for their work n vanous arces of amatcur dizital communicatons and
this 5 hour seminar should be an excellent oppormnity to leam about the
design and theory of spread spectum systoms,

Horel

Conlerenoe prosentations, meelings, ahd seminars will be held atthe
Holiday Tnn BWT Airport, THCC special rooms rale is 589 per night.
When making reservalions with the bolel, be sure to indicate vou are
altending Lhe ARRL and TAPE THCC conlerenee to got the discount.
It 1s highly recommended thal you book your room prior o amiving
- # block of 75 rooms is reserved until September 9th, 1997 After
the 75 rooms are booked, rooms will only be available in nearby
heteels, De sure to book your rooms early! The hotel provides
transportation 1o and from BWT Airport, nearby AmtraldMARC rail
station, and the local Balumore Light Rail. Pleasc contact the hotzl
to srrange spectiic transponation necds.

Holiday [nn BW1T Airpont (comlerences holel)
890 Elkridge Landing R, Linthicurm, M3, 21090
(41000 B39-R4), Fax (4100) 6R4-6TT8

What can you expect in 13971

= Afull day of papers and breakouts for the beginner 1o the advanced
Three: seminanssyImposiums

The second annual Student Paper session.

A banguel with Special Guest Speaker (TBA).

Informal get-topethers throwghoul the weekend,

TAPR Membership Mecting

An cvent at which the most impomant new developrments in amateur
digital communicalions are announced,

Dhgital ‘movers and shakers' from all over the world in atlendance.

Conclusion

There are few activities where your parlicipalion can be so much fun
and important! What a great way o share amd renew your cothusiasm
for digital amatcur radio! A get-topether with colleages and bringing
cuch other up 1o dale on vour latest work: - all this, and maore, for an
unforgettable wockend of amateur radio and digital communications.
We hope o sec you at the ARRL and TAPR Digital Conenunications
Conference on October 10-12!

Full information on the oonference and holel informstion can be obtainesd
by contacting Twcson Amuleur Packel Badio, Phone: (817) 3830000,
Fase: (R17) 366-2544. Intemet: Lapr @ Lapronz Web: wwowitapeong

. ek el SR B

*®

——

Reqistration Form

Contict e TAPT office by Thone 8 17-385-0000, Fax
B17-366-2544, ur Intermet: harpeifww iaprongidee and
WprEapnarg W register o Tor additicaeal infosmarion.

= Pre Tegisination {hefoe Sept (D)
« Registmtion (aiter Sept 10000 or an dooe

200
ST
Conlerepce Bepmsimation meludes:
Conbterence Proceedimrs, Sessions, Meetingr,
and Lunch on Samrday.

» Selumday Lvenmyr [Mnmer B2
(Lirmitedd Space)

Dinper, Bemouet Speuser (TBA)Y Prive Dnpwing

ReminarsSympesinms

v APRE, Friday. [pm - Bpm.
Comifucts] by Pob Bninmgn, WHLSAPR,
Eorithy Sgrmol, WLIZE Sark Spmoul, KE2ITL,
Sazve Nimse, KAHG - Symposium Coordinaror

1500

* B Basics {or Compucer Weenies
brudery, 3pm - Tpm.
Conducied by (TBA)

3000

v Spread Specerom System Design and Theory
Sukay, [Znoon-3pen, s
Crinidictsc] by Desasane Hendncks, WDEDZE,
Tom Melemmodt, WAEG, and Phil Kom, BELA)

TOTAL
Elresd Adreer
CHyiSeke i
Larty P Marher
E

] Change my ciedt card ichock oech

[ wisa [ sesterpan

Al F
Expirafian Dmg;

SHInEne on canct

Mail completed registraion form with
check to!
TAPR
BURT-30% I Tangue Yerde Rd #337
Tucson, Az E5T40-0300

or check hilp:dwww.taprorzg/fdee for an
on-linc registration form.

Aregistration packel will be mided in September upon

receipt of registraton form and payment.



1997 Packet BASH at Dayton <t -

Friday, May 14th, 1997, 7pom .
N o i . oo 202) * Rod'®

An event for the digilally-inchned ham, [ealuning: g T,

= Buffet dinner b q .

« Tom Clark, W3IWI, talking on “Amateur Radio
2000; A Eetrospective View of the Future” N@ﬂ

= TAPR special interest group mectings

= "Birds of a Feather" gatherings

Talk-in will be on 146,413 simplex.

Directions:

* Head South on 1-75 from Hamvenlion
{Worth of Dayton)

* Take 35 10 the East around the south part
of Dayton

» Take SE48 (also know as 5. Main) South e

» Exit on West Schantz and head Wesl

» Sile complex is on the North side of Schantz
ahout 2 blocks from SE4E, ] et = e T e

= MCR "Sugarcamp” Conference Center, = _.éﬁtq. ;i“i‘d: :

101 W, Schianlz Ave.

North

The eost is $20.00 per person, lax and tip included. Make
reservalions with the TAPR officc.

1 -
Walk-ups to the event will be accommodated as best as ? 11.| 11:‘.151.-
= | 1

possible. There is limited space {in the way of food erdered)

for dinner. Amateurs who wish to hear the speaker and : ﬂFﬂal ".;"-, L‘. Yt
diseussion are asked o amive around 2030 (8:30pm). All S PPN HIEE —
ammateurs are welcome Lo allend, enjoy the speaker, and \ r-_"x\q f .I', 'lII
participate in the meclings, although only those purchasing 146.415 simplex \\;\__ =
a dinner can eal, =

1
Follow Signs from West Parking Lot = N : ,.F;m'}?«lll”
to Measting/Dinner Arsa PackelBASH il
101-W Schaniz Ave ; L

Eas<t Parking Lot

West Gate Easl Gata f

West Schantz Ave.
If the West Gatce is locked, use the East Gate.

Approximate GPS: 39 4381 N B4 11.08 W




Tucsan Amateur Packet Radio

Code snEarmatien 8987-30%7 £. Tanque Yerde Rd #3357
Ev 5 ..,_..__ wal EEEE._E _"_.-E i&  checkwith ofice oo ship i, nae dioount Tucson, Arlzona = BST4R7-939%9
DEP-93 wio wall translarmer b6 tfar incornational ardaers coly, ne discannt Ceffl e H..c.___E 3450000 * Fax: (940) 566-2554
DAS (DTMF Accessory Squekh) 1 fmitesd i bl Aa ssen in Do 95 QST Intamnat: TAPRGTAPR.ORG * wwW.iapromg
A8 HF T__u_n_..u_z 1 Py st T - Hon-Profil Ressarch and Developmaent Corporotion
TAPR 5600 bps Modem 6 May 1997
Bic Regeneratar I wmed for regererstes mepeier opertian www lnpr.org = ftp.tapr.org = tapr@tapr.org
Clock Option I used for regeraracha rpamr cpancion OiTice Hours: Tue-Fri $am- _m_“:.: 3pm-5pm CT
PE-132 Modem Discormect 1 dmphlies ecnnection of sxermal modems
PELIMEX Installadon Kit 1 for insmbtion of B0D modem in PRD3IMEX Taial
AREL DEDR Mod, 1 L
Stace Faching DCD Hod. 2 ot Stnes 2001
State Machine DCD wilne Clock 1 For FPC2 o othor THIC w1 or T2 ne dedec 8 __”_._..“.._._.”.._.__..m...”.n...__.._. m....m_m__“_“._
METLOMN-| TelemetryContral Mescan-| s na leeger avalable, ntermational 25,00
..__.n__Emm.E Fragquency modulg 1 Aenty of the Cptivn Kits! ¥ T
Temperawire-to-Freq module 1 1 O N h
A-D Comerger 3
m_wﬂm_n_ Tima mc_mn”_.._ | SuhTotal
Fiomware ] -
31K RAM wi THCZ E...&.a __ﬁ_u 1 -_— Membhbership 10% Discount
TRE2 1.1.% wi/lIE5 EFRCM 4 inchadas 112 Commirondk beokker (hrow) A b (Place new if joining)
I.I % Commands Bookiet .Hﬂu_w__ T Pl TME-2 ecenmand sar oe |15 EcsptyETeoicd ; ' :
THC-2 WAIDED EFROM 1 Bcamec version for ANES/Duta sanibrd Total Sales (Subtotal minus discount}
i e il : Texas Residents (7.75% tax)
._..zn.._ K i5s _“._umn:.___ 1 Membership (Mew or Henewal)
P87 WABDED mnmma ....... 2 Shipping and Handling
FPublications T For Total Kit Codes Between
Wirdss Digal Coner e VIR b o R e L e
irefess Digiel Communications 00+ pages w! : Tem McDormes, - !
| Packee Radio: ¥iit? Yhyl How? 1 I30pages. TAPR's Packes Rario back, ADH | Add 4 | AST | Al §6 | Al §7
BBS Sysop Guida 1 0papes by Barry Buekow, WAORT Kit Codes above 35 ar [nlernaticnal
TAFR's ™ Annual Proceedings 1 Papers from the Annual Mecting (Tucsan) orclers st contast TAPE for amonant,
TAFR's 95 Annual Proceedings 21 Papers from the Annual FHeeting (50 Lank) AR B
S Sa Vol | ] - 217 2 - '85] B 'OTAL Order Amount
PSR, Set Yol 2 (I - 7136 ' - B9 ]
PSR et Vol 3 Mmma W5l &.-..3“.... i [ cchangn my crarkt cand dchack coai:
NOSintra, Intra ta KASQ _,l,_mm, B bWk, GINRYW, TCRIP cvor Packon Racko T @
o Incvicka| Procesdings, call Ter prices el b :
144 10 Proceedings from 193] 1o 1994 Expliralion Dale: H
TAPR | _.uu _Hn__.._._un T__.__m __n_,m_u : 4 Legain black and microwsahbe gold Analrs orand
TAPR Badge D inchade Marne aned Call for badge g
3 /2" Dk from TAPR Library 0 & perdisk. See TAP Saftware Lbrry L W) Gl
Garinin GPE-20 [Member Price) 1 Mo Dicannt, Chick with oflos abaut nast biy
Oncore YP GPS (Member Price) . . 18 Ma Diount Chick with affics abaut nest bay Srel Atkimes. 0 —
Subtotal; _ Added Toetal Kit Codes City / Gtotn | Bp;
All prices subject 1o change without netice and are _E.....u_”__n in E.m. funds. Members recerve 1% off on Cauniry; Pranis Humbes:

Kits and Publications,  Please allow six o eight weeks for your order o be shipped. For specific
information on kits, sec Product Description flyer. Inbemat E-mail:




