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overall, it was a very productive year. 1998 looks to be a strong year as well.
Several projects should be rolling out this yesr, including the DGPS
Reference Station, John Ackermann's Wireless TCP/IP book, the
METCON-1L kit, andd, wilh Tuck, at least one 85 radio offering. Tl let the
whole ol'the PS5# speak for what is happening, so noneed for me to duplicate
that information here.

I would like (o thank everyone who volunteers ime to make TAPR work,
I can’t even begin to list everyone, but let’s hit on a few areas that arc very
impartant 1o how TAPR acts g3 an organization. People like Larry Keeran,
K90ORP, who maintains the APRS SIG file area, you can’l imagine the
weekly work Larry does in answering questions and making sure all those
new [iles gel moved someplace on the system. Greg Eubank, KLTEVY, who
maintains the TAPR software lib. Chuck Martin, KDSNLJ, who weekly
records and encodes the Newsline audio [or the TAPR web page for so many
olhers to listen to. We had over 50,000 accesses to the audio pages Chuck
makes possible. Lee Ziegenhals, N3LYT, who provides space and makes
the TAPR.ORG system possible with its terrific access to the Internet and
dedicated expertise when things are nol munmng so smooth. To all the

Look for TAPR at these Upcoming Events

May 1717, 1928  Daylon Hamenlion
capt. 18398 ARRL & TAPR Digital Communications Conferance
- Chicago; [ilnois
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President's Cormer, contlnued...

To finish, lel me point out that this is clection time of
vear. We have four people running for the three slots
available on the TAPR Board of Dircctors, Each member
has strong credentials, so please lake & moment and look
over Lhe election information and send in your vote, The
TAPR Board of Directors is responsiblc for sctting
directions and gozls of the orgamization, so Lhis 18 your
opporlunily (o have a say. We will again be accepting
ballots printed in this PSR as well as doing an on-line
balloting system. Please votel

Until next gquarter and lots more fun!
Cheers - Greg, WD3IVD

TAPR Board of Directors Elections

The following four members have agreed to run for the
three available positions on the board of directors. You
may vote [or these individuals and/or zny write-in
candidales using the ballot printed on the next to last page
of the PSR or using the on-line eleclion web page (details
to follow).

Deadline for balloting is March lst, 1998, Board
members elected will serve a three vear term.

The following TAPR mcmbers have been nominsted
for election this year to the TAPR Board of Directors.

John Ackermann, NEUR (ex-AGSV)
Jim Nceely, WASLHS

Barry McLamon, VE3JF

Doug McKinney, KC3RL

Jim Neely, WASLHS
Voice: (512) 604-3012
Internet: waSlhs@tapr.org

[ have been licensed sinee 1963 and involved in digital
communications since the Viet Nam war in the middle to
late 1960s, During the *60s I ran phone palches and
teletype traffic on Air Force MARS nebworks.

In the early BOs I became involved in packet
communications and was one O the contoibutors (o the
Texas Packet Badio Society’s TEXNET system. The
Austin Texas TEXNET node siill bears my call, It was
the first TEXNET node outside of the Dallas-Fr. Worth
area and is the pipeline node between the norhem and
southern portions of TEXNET.

I have heen involved in TAPR since the late "80s and
have served two ferms as 8 direcior And have heen the
reasurer since 1992,

Wonfar 1998 - lespg #RD
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Doug McKinney, KC3RL
Telephone: (408) 663-49599
Internet: kcirli@mcktech.com

My wile and T started as two-year Novices in 71. We
became HAMS again in 83, [or mysell, and 86 [or Beverly
ECAAMI. | hecame very active in ATV and Packet, but
ATV dominatled. I have co-authored magazine articles in
AUTO-CALL and SPEC-COM and suthored articles m
AMATEUR TELEVISION QUARTERLY and 73
Amatcur Radio Today (with several other arlicles
mentioning my aclivilies). My photograph has been
published and republished in chapter 16 of the ARRL
OPERATING MANUAL. Therefore, I kept my call due
to my ATV involvement.

I am the President of the Naval Postgraduatc School
(NPS) Amateur Redio Club (also in 87, 89, and 91) and
the originator of WINTERFEST in the central Califomia
area. [ am presently running our 7th WINTERFEST.
WINTERFEST is & free public evenl, which demonstrates
all the modes of HAM Radio to the public in an
indoor/ouldoor selling and uses the flea marketers table
renting to pay for the event. I winted a HAMFPEST which
actually demonstrated HAM Radio to the public! See
http:/fwww meklech.com/wi98. him.

1 am io my second prolessional career. In 92, I retired
from my first cameer as a Submanne Commander 10 the
MNavy. [ started my second carcer, in 92, as a sole
proprictor of my own business in designing, building and
deploying occanographic buoys, which resulted from my
thesis work, at NP5, and I have been busy ever since. The
buoy waork involved GPS/DGPS design and development
along with telemetry of data using 1200, %600 and Spread
Spectrum technologies. T have developed useful products
for TAPR: the ONCORE GPS Interfsce Board Rev 1 &
2 and with Steve, NTHPR, we developed the RTCM-104
Generstor Interface Board [or the ONCORE GFS.

In my career as & HAM, I strive for personal growth.
Wayne Green, W2NEDYL, edifor of 73 Amatewr Radio
Today, stated that 2 HAM should siive for personal
growih in HAM Radic by writing HAM articles for
magazines, be a club officer, run s HAMFPEST and in he
process, encourage others w do the same. Those are
imporznt comments. Running tor BoD for TAPR 15
anolher important personal growth objoctive. My goals
are to inspirc others to expand, their HAM Radio lives,
into the lechnologies that HAM Radio offers and TAPR
is definitely io the forefront of HAM Redio Technology.

I want io be able 10 serve TAPR in this technology
education and expansion process. I would appreciate
your volg (o elect me to the TAPR Board of Directors.

Fage 3



Barry McLarnon, VE3JF
Voice: (613) 8203207
Internet: vedjfifitapr.org

[*ve heen a ham lor 35 years (Lean scarcely belicve this
mysell, but the calendar doesn't liel), and have heen
involved in packet radio for more than a third of that time.
Like most [olks, I stared off doing 1200 bps AX.25, bul
my thoughts soon tumned to using higher speeds and those
interesting TCP/TP-based spplications that I found on the
Internet, KAYQ and WA4DSY provided the essential
sofrware and hardware building blocks, and I set out to
build & 56 kbps RE MAN., It has now heen in continuous
operation for morc than eight years. Along the way, I
hecame a PBES sysop (11 years continuous operation),
became the national IF address coordinator, set up one of
the first packet-Internet gateways, slarled NOS-BBS and
ather mailing lisls, sdministered onc of the first amateur
web/mailfip servers, and numerous other packet-related
things. And. about four years ago, I became & major Linux
enithusiast! -

Professionally, I am & communications systems
engineer al lhe Communications Research Center, &
federal government RE&TD [ab. I currently work in the arca
of digital radio broadeasting, It may scom 2= if my work
and hobby arc rather closely related. This is true to some
cxtent, but 1 do have olher inlerests which have nothing
to do with radio!

Three years agn when [ [irsl ran for the TAPR board, I
said thal my promties for TAPR would be finding
affordable ways to get to higher speeds, developing
guidelines for elfective network design {with emphasis
on Level 1, i.e., the physical layer), and making more use
of WWW and other Internel tools to get nccded
inlomation out to the users. I think TAPR has made good
progress on all of these fronts in the past three years, We
have identified spread specirum ss 3 major cnabling
technology for high-speed packet operztion, and there has
been a surge of activity in this area, Progress has been
made on Lbe regulatory and cducational fronts, a TAPR
spread specimum SIG was started, and the commercial
wircless LAN offerings were studied (o see what can be
adapted [or amatenr usage. A num berof experiments wilh
the commercial hardware have been camed oul, and a
spread speclrum development projoct was Jaunched.
Information on RF propagation and other network-related
155168 has been made available through the Weh, the SIG
mailing lists and prescntations at events such as the DCC
and Dayion Hamvenlion. The TAPE Web site has
become # tremendous resource for members and
non-members alike.

Of course, not everyone is interesied in high-speed
networking. TAPR contioues o be a well-rounded
organization, providing good support (0 members in
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many other interest areas, such as APRS and
improvements o HE packet. T think we're headed in the
rightdirection, and I"d like (o conlinue o help stcer TAPR
down this road for the next three years.

John Ackermann, NSUR (ex-AGYV)
Voice: (937) 348-7384
Internet; nSuri@tapr.org

IFve been Vice President of TAPR, and a boarnd
member, sinec 1995 and I'm asking you (o let me scove
another term on the Board. I view TAFPR as a powerful
force to help advance the state of the artin Amateur Radio,
and ['d like to help wilth thal e[fort.

I've boen a ham since 1974, and em a member of the
ARRL and AMSAT in addition to TAPR. My main
imleresl in ham rsdio is digital communications, and
particularly networking. I've been involved in building a
19.2kbps network that covers southwestern Chio, and
help tun my local club’s Linux and TNOS based servem.
We'rc also playing with some spresd spectunm cquipment
under the TAPR STA. T was the first chairperson of the
TAPR “netsig” special interest group, and ['m currently
finishing a book on ham radio TCP/IP that TAPR will be
publishing Real Soon Now.

Professionally, I'm & lawyer at NCR Corp. where I
specialize in computer contract and intellecival property
issues. Although I can’t serve as TAPR s lawyer, 1 think
that my business background can benefit TAPR.

I'd appreciate your vote for me as a TAPR Director.

Voting for tha TAPR BoD

Pleasc find the mail-in ballot on page 27, You will
nced to inglude your membership number and check
number on it $0 thal we can ensurc no duplicate ballots.
These numbers can be found on your meiling label. You
can either vote by the ballot printed in this PSR or by
electronic means using the World Wide Web,

To wvote, either send in the paper ballot or access
https/ferww lapr.orgfelec, You will be asked to give your
mecmbership number and check number which can be
found to the right of your membership number on the
mailing label of this PSK. If you have problems using the
page, contact Dorothy at the office and we can look into
the 1ssue,

We look forward to your comments on Lhis new way
of collecting votcs in both traditional paper and nower
electronic form.

Mail-in Ballot is printed on Page 27.

Yiinier 1995 - Issua #8559




TAPR 800Mhz Frequency Hopping Spread
Spectrum Radlo Design Meeting

The FHSS radio development group met for two
in-depth design znd review meetings on January 2nd and
3rd, 1998, The purpose ol the meehng was to set goals
for the upcoming 6-8 months. You can see some pholos
from the meeling at
htp:/fwww lapr.org/iapr/himltaprihss html.

As of the meeling, the digital board is coming to life
with the CPU starting to function. The Flash memory and
RAM are now being lesled. Then the network interface
will be checked vut. When this is done, code development
for the 1adio can really get underway. Initial code
development and lesling wilh the Moiorola MCG8360
will ke done with a simple 8 pin BDM (Background
Debugging Mode) interface described in the Motorola
literature. AL this lime we do not have access to the more
expensive tools which would reduce develapment time.
Rcal progress on the project is visibde with major sections
of the RF board [unctioning and the CPU operational on
{he digital board.

some of the goals regarding the CPU board include:
CPU opcrational test, register verify; (Completed)
vernfy BDM working; (Completed)
BEAM + FLASH testing
Ethernel I/F wotking
Develop simple stack running
- cxchanges ethemet packets
- 360 register IO code
- PC display / control of 360 registers
- PC display / contral of VL5I regislers
» Wrte PIC & 360 code, use simple stack 1o verify:
- all VL5I registers can be read fwritten
- 360 can talk to/from PIC
- 360 can read/write packels via Ethemnet I'F
- 360 can walk on HDLC 1o Vilerbi chip for data
» Moedify PCB anwork and rebuild CPU boand
The VCOs arc now operational on the RF board and
further testing of each section is underway. Some of the
goals regarding the RT hoand include;
* Verify VCO spectral characteristics; (Completed)
» Pul Moiorola QPSE encoder on board, drive from
PIC (lemporary data)
Add HARRIS 3724 Mod/Demod, test
Add Tx mixer, Tx PA, T/R swilch
Add Rx down converter, IF post amp
Loopback testing
Tum RF board artwork
There has been a lot of discussion regarding
development environment. [n the short term, he group
can use existing public domain development tools for the
initial tests, but 2 more substantial complier, assembler,

* - - L} L
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linker will be requircd past the initial testing, Several
packages are heing evaluated.

Some of the goals in the development environment
Lools ares are bo ensure the requirements list is met for the
sclected itema:

+ Assembler; C compiler (C4+ prefermed) with assem-
biy source output capability, viewable as toxt
Linker and Symbolic Debugger (C++)

Mcans for debugger o interact with target proc.
Runs on PC platform
Identify Vendor

* Price the packege, secure funding

Scveral people have inquired aboul what software will
be developed, While the team is continuing to discuss this,
no decision has to be made until we get past many of the
initial issues of getting the radio operalional. A first thing
Lo work om will be the selection or the development of the

 kemel and an OS5 for the CPU, in order to help

programming past the initigl test phase. An important
155ue Is to select somcthing that will allow others
intereated in developing code the abilily to do somcthing,
The team has examined several stacks and kemels and is
currently looking scriously at XINU as (he environment
for the radin.

TAPR 900Mhz FHSS Project Fund Ralser

Az published in the last issue of the PSR, Bob Stricklin,
NSBRG, Bill Beed, WDOETZ, Tom McDermoll, NSEG,
and a highly competent support group are developing the
TAFR 9000MHZ FHSS Radio. We figure to spend at least
$10,000 this ycar on the project on things like snother
board turn, development software, pars, and other odds
and ¢nds that 2 project of this magnitude requires.

TAPR will be sending out a fund mising letter in the
next few months in order to help fund all or part of the
$10,000 for this year’s development. We would like to
ask the membership to donate moncy towards the
devclopment effort to ensure that we don't have to tzke
away from other important projects that also need cash
this year 1o be completed.

When you gel the nole [rom TAPR asking for a small
contnbution, please take a scrious moment and help bring
this unique project closer to completion. If you have
contact with a regional packet organization, conlact them
ahout contributing. Help [und a project that will lead to
many ncw and cxciting operational possibililies!

Donations above 325 will receive a certificate
indicating funding of TAPR FHSS Radio Project, while
donations of $250 or more will receive a plague to let all
know of their efforts with this project. All donations are
necded large and small. You can call the office at (940)
383-0000 or Fax (940) 566-2544 to make yvour donation
by MC/Visa.

Fage &



What exactly does the inslde of a
GPS30PC look like?

Charles A, Wells, W4OOM
WM a0] com

When Don Haselwood, W4DH, and I finally sawed the
cover off my GPS-30 and ] was able to see what was
inside, it became apparent that it would have been nice to
Joiow what was inside belore we stancd sawing. 5o, 1
asked Curt Erickson, NBANA, to come over with his
digital camera and take a few piclures.

i

\igw from above and behind. Good view of
patch antenna

For thase of you that haven’| gotten out the saw yet and
for those of you who arc term inally curious bul don’t plan
to saw into it herc is what it looks like. Note that these
pictures were taken with the magnetic mount attached to
she bottom of the base. This makes the base look a bt
bigger than it really is.
-

Closeup view from rear (cable end)
Fage &
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Clossup view from front

Afler studying the picturcs, you should have a beticT
idea of the cleamnces inside the howsing. To remove the
cover, remove all optional base plates. Then procced a8
follows: Using a hacksaw, saw ofla bit less than 1/8thinch
(0.100 or s0) from both sides and the “front end” (the end
away from wherc the cable comes out). You can tell that
you've sgwed all the way (hrough the cover when the thin
sirip of plastic below the saw kerf pulls away [rom the
hottom edge.

Once all {hree sides have been sawed through, pry the
top off with & small common sceewdrver. Start at the
front and work down cach side. Be a bit careful that the
hottom of the GPS-30 docsn't bend down. This flexing
puts stress on the sheet metal shiclds and bends them.
Once all three sides arc free, (he cover will lift up and
hreak loose from the back.

At (his point, you're inside. Just the act of sewing off
{he cover was enough to make my GPS-30 unil start
working, I’m not surc why, butit works fine now.

-

Closeup slde view
Wintar 1858 - [ssue #65




The Birth of the Internet

WVimson Coel, 22 1old 1o Beraard Aboba

Copyright {c) 1993 Vinion Cerjl All rights reserved. May
be reproduced in any medivm for noncommercial pur-
DOSES,

[Here is a story by Vint Cerfon the history of the Internet,
As yvou can see from reading what Vint hay to say, packs:
radio had a very important role in the early lesting and
development of the Internet as far back as 1977, T have (o
say that I wasn't aware that packet radio had a role at all
until I read this piece. The packet radio project that SRI
and Bob Kahn were working on was called SURAN. The
packel radio satellite work evolved into g Silicen Valley
starmup company larer known as Equatorial Communica-
tony, —LDewayne Hendricks|

The Birth of the Internst

In November 1972, [ took up an-assistant professorship
post 10 compuler science and elecincal engineenng st
Stanford. [ was onc of the first Stanford acquisitions who

had an interest in computer networking. Shortly aller Igot |

to Stanford, Bob Kaho told me about a project he had
going with SRI Intemational, BBN, and Collins Redio, a
packet radio progect. This was to get a mobile networkdng
cnvironment going. There was also work on 2 packet
satellite sysiem, which was a consequence of work that
bad been done at the Univenity of Hawail, based on the
ALOHA-Nct, donc by Norman Abramson, Frank Kuo,
and Richard Binder. Il was one of lhe Hmst uses of
multiaccess channels. Bob Meicalfe used that idea in
designing Ethernetl before [ounding 3COM to
commercialize it.

Bob Kahn described the packet radio and satellile
systcms, and the intemet problem, which was to get host
compuiers to communicate across multiple packet
nelworks wilboul knowing the nelwork lechnology
undemeath. As a way of informally exploring this
problem, T ran a series of seminars at Stanford allended
by studenls and visitors. The studenls mcluded Carl
Sonshine, who is now at Acrospacc Corporation munning
a laboralory and specializing in the area of protocol proof
of comectness; Richard Karp, who wrote the first TCP
code and 15 now president of ISDN lechnologies in Palo
Alto, Therc was Judy Esirin, a founder of Bridge
Communications, which mergesd with 3COM, and is now
an officer at Network Computing Devices (NCD), which
makes X display terminals. Yogen Dalal, who edited the
December 1974 first TCP specification, did his thesis
work with this group, and went on to work at PARC where
he was one of the key desighers of the Xerox Prodocols,
lim Mathis, who was involved in the software of the
small-seale LSI-11 implemenlations of the Inlemet
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pratocols, went on to SR1 International and then to Apple
where he did MacTCP. Darry] Rubin went on to become
ong of the vice presidents of Microsoll. Ron Crane
handled bardwares in my Stanford lab and went or to key
positions at Apple. John Shoch went on o Become
assistant fo the president of Xerox and later ran their
System Development Division. Bob Metcalfe attended
some of the seminars as well. Gerard Lelann was visiting
from [RIA and the Cyclades/Cigzle project, and has gone
on o do work in distributed compuling. We had Dag
Belsnes from University of Oslo who did work on the
correctness of protocol design; Kuninobu Tanno (from
Tohoku Univemity); and Jim Warren, who went on to
found the West Coast Computer Faire. Thinking ahowt
computer networking problems has bad a powerful
influgnce on careers; many of these people have gone on
to make major contributions.

The very carliest work on the TCP protocols was done

' at three places. The initial design work was done in my
| lab at Stenford, The first draft came out in the fall of 1973
| for review by INWG at a mecting at University of Sussex

(Septemer 1973). A paper by Bob Kahn and me appeared
in May 1974 in IEEE Trensactions on Communications
and the first specification of the TCP protocol was
published as an Internel Experiment Note in December
1974, We began doing concumrent implementations at
Stanford, BBN, and University Collegs London, So effort
at developing the Inlernel protocols was infemational

| from the beginning. In July 1973, the ARPANET was

transferred by DARPA to the Defense Communications
Agency (now the Defense Information Systems Agency)
as an operational nersork.

About this {ime, military security concerns became
more critical and this brought Steve Kent from BBN and
Ray McFarland from DoD mors deeply into the picture,
along with Steve Walker, then at DARPA,

At BBN there were two other people: William
Plummer and Ray Tomlinson. It was Ray who discoversd
that our first desigm lacked and needed a three-way
handshake in order to distinguish the start of a new TCP
conncction from old random duplicate packets that
showed up later from an earlier exchange., At University
College London, the person in charge was Peter Kirstein.
Peter had a lol of graduwale and undergraduate students
working inthe area, using a PDP-% machine to do the early
work, They were al the [ar end of a satellite link fo
England.

Even st the beginning of this work we were faced with
using satcllite communications technology as well as
ARPANET and packet radio. We went through four
itcrations of the TCP suite, the last of which came out in
1978,
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The carliest demonstration of the triple network
Intcroel was in July 1977. We had several people
involved. Tn order to link & mobile packet radio in the Bay
Arca, Jim Mathis was driving & van on the San Francisco
Bayshore Freeway with a packet radio system running on
an 1.5I-11. This was connecied to a gateway developed
by Virginia Strazisar at BEN. Ginny was monitoring the
galeway and had artificially adjusled the rouling in the
system, 1L went over the Atlantic via a point-to-point
salellite link 1o Norway and down to Lendon, by land line,
and then back through the Atlantic Packet Satellite
nebwork (SATNET) through a Single Channel Per Carrier
(SCPC) system, which had ground stations in Etam, West
Virginis, Goonhilly Downs England, and Taoum.
Sweden. The German and Italian sites of SATNET hadn't
been hooked in yet. Ginoy was responsible for galeways
[rom packet radio to ARPANET, and from ARPANET to
SATNET.

Traffic passed from the mobile uniton the Packet Radio
network across thc ARPANET over an internal
point-to-point satellite link to University College London,
and then back through the SATNET into the ARFANET
again, and then across the ARPANET 1o the USC
Information Scicnces Institute to one of their DECKA-10
(ISIC) machines. So what we were simulaling was
someone in 2 mobile battlcficld environment going across
a continental network, then across an intercontinental
satellite network, and then back into & wircline network
i0 3 major computing resource in national headguariers.
Since the Delense Depariment was paying for this, we
were looking for demonstrations that would translale to
militarily interesting scenaros, 3o the packeis were
traveling 94,000 miles round trip, s opposed 10 what
would have been an 800-mile rownd trip directly on the
ARPANET. We didn’t lose a bit!

After [hat exciting demonstration, we worked very hard
on finalizing the protocols. In the original design we
didn’t distinguish between TCP and IP; there was just
TCP. In the mid-197(0s, experiments werc being
conducted to encode voice through & packet swilch, bud
in order to do that we had to compress the voice severely
from 64 Khps to 1800 bps. I you really worked hand 1o
deliver every packet, to keep the voice playing out
without a break, you had to put lots and lots of buffering
in the system to allow sequenced reassembly after
relransmissions, and you got a very UnIcsponsive sysiem.
So Danny Cohen at 1ST, who was doing a lot of work on
packet voice, argued that we should find & way to deliver
packets withou! requiring relizbility. He argued it wasn’l
nseful to retransmit a voice packet end to cnd. It was
worse to suffer a delay of retransmission.

That line of reasoning led to separation of TCE, which
puaranteed reliable delivery, from IP. S0 the User
Datagram Protocol (UDF) was created as the
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user-accessible way of using IP. And thats how the voice
protocols work today, via UDP.

Late in 197 or so, the operational military staricd to
gctinterested in Interncttechnology. In 1979 we deploved
packet radio systems al Fort Bragg, and they were uscd
in field excrcises. The satellite systems wore further
extended 1o include ground stations in Italy and Germany.
Internet work continued in building more
implementations of TCE/IP [or systems lhat weren 't
covercd, While still at DARPA, [ formed an Intemect
Configuration Contrnl Board chaired by David Clark
from MIT o assist DARPA in the planning and execution
of the evolution of the TCP/TP protocol suite. This group
included many of the leading researchers who contributed
to the TCP/IF devclopment and was later ransformed by
my successor al DARPA, Barry Leiner, into the Imfernet
Activities Board (and is now the Intemet Architecturc
Board of the Internet Society). In 1980, it was decided
that TCP/IP would he the prelerred military protocols.

In 1982 it was decided that all the systcms on the
ARPANET would convert over from NCP 1o TCEIF. A
clever enforcement mechanism was used to encourage
this. We used a Link Level Protocol on the ARPANET,
NCP packets used one set of one channel numbers and
TCP/IF packels used another set. So il was possible 1o
have the ARPANET turn off NCP by mejecting packets
sent on those specific channc! numbers. This was used to
convince people that we were serous in moving from
NCP to TOP/IP. In the middle of 1982, we turned off the
ability of the network o transmit NCP for one day. This
caused a lot of hubbub unless you happened (o be mnning
TCPAP. It wasn't completcly convincing thal we were
seriows, so toward the middle of £l we tuned off NCP
for two days; then on January 1, 1983, it was luened off
permancatly. The guy who handled a good deal of the
logislics for this was Dan Lynch; he was computer cenler
director of USCISI at the time, He undertook the onerous
task of scheduling, planning, and testing to get people up
and running on TCP/AP. As many people know, Lynch
went on to found INTEROP, which has become the
premier trade show for presenting Internet technology.

In the same perind there was alse an intense effort to
sel implementations to work correctly. Jon Postel
engaged in a scries of Bake Offs, where implementers
would shoot kamikaze packets at esch other. Recently,
FTP Suollwarc has reinstituted Bake Olls to cosure
interoperability among modemn vendor products.

This takes us up to 1983, 1983 1o 198> was a
consolidation period. Internet protovols were being more
widely implemented. In 1981, 3COM had come out with
UNET, which was a UNIX TCP/IF product running on
Ethemnet. The significant growth in Internet producis
didn’t come until 1985 or so, where we staried sesing
| UNLX and local area networks joining up. DARTA had
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invested time and coergy to get BBN 10 build g UNIX
implementation of TCP/IP and wanled that ported into the
Berkeley UNIX rcleasc in w42, Once that happened,
vendors such as Sun starled using BSD as the base of
commercial products.

The Internet Takes Off

By the mid-1980s there was a significanl market for
Internet-bascd products. In the 1990s we started to see
commercial services showing up, a dircct consequence of
the NSFNct initiative, which started in 1986 as a 56 Kbps
network hased on LSI-11s with software developed by
David Mills, who was at thc University of Delaware.
Mills called his NSFNel nodes Fuzzballs. The NSFNet,
which was originally designed to hook supercomputers
together, was guickly outstripped by demand and was
overhauled for T1. TBM, Merit, and MCI did this, wilk
IBM developing the router software. Len Bozack was the
Stanford student who started Cisco Systems. His first
client: Hewletl-Packani. Meanwhile Proteon had golien
started, and & number of other routing vendors had
emerged. Despite having buill the At gateways (now
called routers), BEN didn't belicve there was 8 market for
roulers, so they didn't go into competition with Wellfleet,
ACC, Brdge, 3COM, Cisco, snd others.

The cxponcntial growth of he Internet began in 1986
with the NSFNet. When the NCP to TCPE transition
occurred in 1983 there were only a couple of hundred
computcrs on the network. As of January 1993 there are
over 1.3 million computers in the system. There were only
d handful of networks hack in 1983; now there are over
10,000,

In 1988 1 made a conscious decision o pursue
connegtion of the Intemet to commercial elecironic mail
carmens. [t wasn't clear that this would be aceeptable from
the standpoint of [ederal policy, but I thought that il was
imporianl 10 begin exploning the question. By 1990, an
experimental mail relay was running &l the Corporation
for National Research Initiatives (CNRI) linking MCI
Mail with the Internet. In the intervening bwo years, most
commercial cmail camiers in the U5, are linked to
Internet and many olhers around the warld are following
suil.

In this same time perod, commercial Inlemet service
providers emerged [rom the collection of
intermediate-level networks inspired and sponsered by
the National Science Foundation as pan of its NSFNet
iniliatives, Performance Systems International (PSI) was
one of the first, spinning oll [rom NYSERNct. UUNET
Technologes formed Altemet: Advanced Network and
Systems (ANS) was formed by IBM, MERIT, and MCI
(with its ANS CO+ERE commercial subsidiary); CERFNet
was initiated by General Alomics which slso runs the San
Diego Supercomputer Center; JTVNCNet became GES,
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Inc., offering commercial services; Sprint formed
Sprintlink; Infonet offered Infolan senvice: the Swedish
PTT offered SWIFNET, and comparshle services werne
olfered in the UK and Finland, The Commercial Intermnet
cXchange was organized by commercial Internet service
providers as a traffic transfer point for unrestricted
seTvice.

In 1990 a conscious eflorl was made to link in
commercial and nonprofit information service providers,
and this has also tumed out to be useful, Among others,
Dow lones, Telebase, Dialog, CARL, the National
Library of Medicine, and RLIN are now onlinc.

The last few years have scen internationalization of the
syslem and commercialization, new constitucncies well
cutside of computer science and electrical enginesring,
regulatory concerns, and securily ¢oncerns from
businesses and out of a concern [or vur dependence on
this as infrastructure. There are questions of pricing and
privacy; all of these things are having & significant impact
on the technology evolution plan, and with many di{{erent
stakcholders thers are many divergent views of the right
way 10 deal with various problems. These vicws have 1o
be heard and compromises worked out

The recent rash of books about the Intemet is indicative
of the emerging recopnition of this sysiem as a very
critical inlernational infrastructre, and oot just for the
rescarch and education community.

I was astonished to sec the CCITT briog up an Internet
node; the ULN. has just browght up a node, un.org; IEEE
and ACM are bringing their systems up, We arc well
bevond critical mass now. The 1990s will continue this
exponential growth phase. The other scary thing is that
we are beginning to see experimentation with packet
voice and packet video, I [ully anticipate that an Intemet
TV puide will show up in the next couple of years.

I think this kind of phenomenon is going to exacerbate
the nesd for understanding the economics of these
systems and how 1o deal with charging for wse of
resources. [ hesilate o speculate; currently where charges
are made Hey are 3 fixed price based on the size of the
access pipe. [tis possible that the continuous transmission
requirements of sound and video will require different
charging because you are nol getting statistical sharing
during ¢onlinuous broadecasting. In the casc of
muliicasting, one packet is mulliplied many times. Things
like this weren’t contemplated when the flat-rale charging
algorithms were developed, so the service providers may
have to reexamine their charging policics.

Concurrent with the exponential explosion in Intemet
use has ¢ome the recognition that there is a real
community out there. The community now needs 1o
recognize thal it exists, that it has a diversily of interests,
and that it has responsibilities 10 those who arc dependent
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on the contineed health of the network. The Internct
Society was founded in January 1992, With assistance
from the Federal Networking Council, the Inlernet
Socicty supports (he IETF and IAB and educates the
broad community by holding conferences and
workshops, by proselytizing, and by making informalion
available.

I had cerain lechnical ambitions when this project
started, but they were all oriented toward highly lexible,
dynamic communication for mililary application,
insensitive o differences in technology below the level
of the routers. [ have been extremely pleascd wilh the
robustness of the system and 115 ability to adapt to new
communicalions technology.

One of the main goals of the project was IF on
everything. Whether it is [rame relay, ATM, or ISDIN, it
should always be possible to bring an Internet Protocol
up on top of it. We've always been able to get IP to Tun,
so the Internet has satisfied my design crileria. But Ididn't
have & clue that we would end up with anything like the
scale of what we have now, lot alone the scale that it's
likely (o reach by the end of the decade.

Scaling

The somewhat embarrassing thing is that the network
address space is under pressure now. The original design
of 1973 and 1974 contemplated a total of 236 networks,
There was only one LAN at PARC, and all the other
networks were regional or nationwide nelworks, We
didn’t think there would he more than 256 research
networks involved, When it became clear there would be
a lot of local area networks, we invented the concept of
Class A, B, and C addresses, In Class C there were several
million network IDs. But the problem thsl was not
[orescen was that the routing prolocols and Inlernet
topology were not well suited [or handling an extremely
large number of network IDs. S0 people prefemed to use
Class B and subnetting instzad. We have a rather sparsely
allocated address space inthe current Interet design, with
Class B allocated o excess and Class A and C sllocated
only lightly. The lesson is that there is a complex
intersciion between routing protocols, topology, and
scaling, and that determines what Inicroel routing
structure will be necessary for the nextten Lo IWENTY years.

When [ was chairman of the Intcmel Activitics Board
and went to the 1ETF and IAB to characterize (e problem,
it was clear that the solution had to be incrementally
deploysble. You can deploy something in parallcl, bul
then how do the new and old interwork? We are seeing
proposals of varying kinds to deal with the problem. Some
kind of backward compaibility is highly desirable until
you can't assign 32-bit address space. Translaling
gateways have the defect that when you're halfway
through, half the community is ransitioned and hall 50,
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and all the traffic betwesn the two has to go through the
tramslating gateway and it’s hard to have cnough
resources to do this.

It's still a little early to tell how well the allernatives
will salisfy the requirements, We arc also dealing not only
with the scaling problem, but also with the nesd not to
foreciose important new features, such 25 coneepls of
flows, the ability to handle multicasting, and concepts of
accounting,

I think that as & community we Sensc varying degrces
of pressure for & workable set of solutions. The people
who will e most instramental in this transition will be
{he vendors of outing cquipment and host software, and
the ollerers of Intemet scrvices. It's the people who offer
Internet services who have the greatest stake in assuring
that Intcrnet operation continues without loss of
conmectivity, since the value of their scrvice is a function
of how many places you can communicate with. The
deployability of altermative solutions will determine
which is (he most attractive. So the transition process is
very imporlant.

Use by Other Networks

The Domain Name System (DINS) has been a key to
the scaling of the Internet, allowing it to include
non-Intemet cmail systems and solving the problem of
name-to-sddress mapping in 2 smooth scalable way. Paul
Mockapetris deserves cnomous credit for the elegant
design of the DNS, on which we are still very dependent.
Iis primary goal was lo solve the problems with the
host.txt files and o get rid of centralized managencnot.
Support for MailcXchange (MX)was added after the fact,
in a second phase. Once you get 2 sufficient degree of
conncctivity, it becomes more advantageous to link lo this
highly connected thing snd wnncl through it rather than
to build a system in parallel. So BITNET, FidoNet,
AppleTalk, SNA, Novell [PX, and DECNct tunneling arc
a consequence of the enormous comnectivity of the
Internet.

The Intcrnet has become & test bed for development of
other protocols, Since there was no lower level OSI
infrastructure available, Marshall Rose proposed that the
Tnternet could be used to try out 3.400 end X.500. In RFC
1006, he proposcd that we cmulale TPO an top of TCE,
and so therc was & conscious decision to help higher-level

| (8T protocols to be deployed in live environments hefarc

the lower-level protocols were available,

[t scems likely thal the Intornet will continue to be the
environment of choice [or the deployment of mew
protocols and for the linking of diverse systems in the
academic, government, and business sectors for lhe
remainder of this decade and well into the next.

Aimter 1998 - [ssus #63



SPAMIng on the TAPR Llsts

Ohver the pasi few monihs, various TAPR [ists have shown
wp on SPAM Ity and thus we have had spam appear on
the TAPR lists now. T wanied lo share parts of a page
maintained by Lsoft abour SPAM. Please read it aver and
think abowt our lists when you do this. The steps lisied
Below will help you, TAPE, and others on our lists main-
tain lower blood pressures and mainiain a kigher enjoy-
meRt af our commuRications.

We are working on purchasing new list sofoware that has
ani-spamming capability, but the purchase hasn't hap-
pened yet, since it requires that we have additional cash
available not targeted for ongoing projecis.

For the full text of the Lsaoft informarion on spam issues,
visdl kitp s{fwww. Ivoft com/spamorama. himl

How to respond to a spam

If a spam gets through to your Jist, it will probably
engender sarcastic replies (often with (he spam guoted in
ils entirely) — and these replies will oficn be posted back
to the list. It is therefore imperative thal you make
subscribers aware thel when 4 spam occurs:

* The pemon responsible for the spam is probably not
subscribed to the list, snd thus any responsc back to
the 1iat will fail to reach the offender.

* An appropriate response to & spam is (0 [orward a
singlc copy of the spam to the person in c:harga of the
site from which the spam
originated ("POSTMAS-
TER”, “rool”, elc.), pointing
out that the spammer is prob-
ably violating his site’s ap-
proposle use policies,

= ILis inappropriate 10 allempt to flood the spammn:r's
mailbox with network mail in response. This is prob-
ably in violation of your network’s appropriale use
policies, and it just wastes bandwidth.

Perhaps the best pelicy an individual subscriber can
adopt toward spammers is to simply o ignore them,
leaving the pmblem in the hands of list owners and
newsgroup modertors, who usually have morc Internet
experience. If this does not work and subscribers send
their complaints to the list anyway, it might be a good idea
to moderate the list for a few days until the lomor dies
down.

Finally, we would like fo proposs the following
guidelines for reacting to unwanted solicitation on or off
your [ists:

L. DO NOT FLAME ON THE LIST! The spammer is
probably not subscribed, so you would just be adding
to the noisc level.
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The one way to stop spamming
forever...

18 10 render il ineffective by never re-
sponding Lo il!
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2. Bemember the name of the company that sent you the
ad, and make sure never to buy anything from them.
Call their corporale headquaners and let them know
how much you were upsel by the spam. In many cases,
the companies whose produls are [eatured in the spam
acted out of ignorance and genuinely did not kmow that
this form of sdvertisement was not appreciated. BEdu-
cating themn will make the spam company lose a cus-
LOTET.

Ll

- Do nol bother Naming the spammer. By the time you
read the spam, his account will already have been
closed, assuming it 15174 4 bogus sccount to start with,
At any ratc, the spammer will not bother reading peo-
ple's indignant replics. Spammers are uswvally well
gware 0f what they are doing, and arc totally indifferent
to your [eelings. Replying is just s waste of your time.

4. Do nol Name the service provider, It is casy to say “You
shouldn’t be allowing people like X300X to get an
account!”, but it is impossible o implement in practice.
Just as L-50ft cannot do much to monitor and control
how individuals use our softwarc once they license it
it is equally ditficult for an Intemet service provider to
control what customers do with their accounts.

Even if someone developed & psychological test that
enabled scrvice providers to detect would-be spam-
memns in sdvance with 99.9% conainty, it would be a
legal mghimare 1o pul the fest in operation. And it
wuld be completely uscless. All
you need (o spam millions of
peaple is a free 10-day (rial disk-
cttc from any major online
provider. All in all, it’s abso-
lutely impossible to mn a free
interchange medium like the In-
lernet without getting a number of unwanted people in
the lol, There are wnscrupulous people on the Internet,
just as there are in the rest of the world, and there isn't
much anyone can do about it, becavse until they speak
up they're just an c-mail address like any other. The
same goes with spammers,

2. Do not press the service provider for assistance in
“lracing” the spammer. In most countries it would be
unlawiul for them to release this kind of information 1o
vou. However, (e spammer probably provided a snail-
ail address or phone number in his message, or some
other contact point 1o place orders. If you really want
lo find out more about him, this is a good starting point,
and il places vou squarely in the rezlm of real world
law, which 15 well undemtood by the judges and law-
Vers.

6. If you wanl lo inconvenience the spammer in retaliation
for the inconvenience you have suffered, by all means
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do goahead, but NOT OVER THE INTEENET! Mail-
bombing the provider's Postmaster address will incon-
venicnce the provider, oot the spammer, and i mosl
cases the provider is a viclim, just like you, Is going
to cost them thousands of dollars in wasted manpower
just o discard all the flamage they will receive. Instead,
what you should do is use the real world contact info
that was provided with the adverlisement. This will
actually reach the spammer, because this is where he is
hoping to receive the checks. Yes, it means you will
have to use a real world communication medium, but
thet's your only option. The hard reality is that com-
plaining ovcr the Imtemet will sccomplish nothing:
after sending the ad, the spammer 15 gone om the
Intemel. Ordess will be placed using real world meth-
ods and that is your only means of reaching the spam-
mer from then on.

TAPR Differential GPS Reference Statlon
Kit
Sicve Bihle, WTHFR

In the near futurs, TAPR will have gvailable a
Dilletential CrPS Reference Station kit If you recall,
Differential GPS (DGPS) is regular GPS with dilferential
corrections added. A DGES Reference Station knows iis
exact location snd using 4 GPS receiver delermines the
diffcrence between the GPS computed position and iis
known localion. The Reference Station then transmits
these diffcrential comections to remote usens. The remote
user receives the differential corrections and scnds them
0 a DGPS-ready GPS unit. The differential corrections
signal improves the accurzcy of GPS to 8 to 20 meters,
The differential corrections signal of the Reforence
Station conforms to the RTCM SC-104 standard which
many commercial GPS receivers use. Check the uscr's
manual of your GPS receiver to determine if it is DGPS
ready and how 10 sead it dilferenlial correclions.

The TAPR GPS Relerence Station kit is a daughter
board (DGPSIB) that connects directly (o a Motorola
Oncore VP GPS receiver. The remaining equipment
necded are 8 GPS snlenns, Terminal Node Controller
{TNC) and transmitter. TAPR sclls scpamately the Oncorc
VP, DGPSIE, and GPS antenna. The TNC and Iransmilier
are supplicd by the custodisn of the Reference Station.
The differential comrections signal from the DGPSIB arc
sent (0 the TNC and then irgnsmitled oul a8 8 AX25
packet. The TINC is programmed with the custodizns
callsign and the frequency utilized can be any amateur
freqquency authonzed for packet commumications.

7. When accusing people or companics in public, make
surc to check your facts carefully before pressing the
SEND bution. Remember how spamming works: the
spammer abuses the computer resources and man-
power of hundreds of thousands of sites worldwide to
deliver his advertiscment. The victims are you, us, and
just about everyone on the Inlemel Yes, even people
whose name or hostname is mentioned in the mail
header are likely to be victims; spammers have no
gualms about forging mail, and cven when they don't,
it still doesn’t mean the parties involved had knowl-
edge ol lhe spammer’s aclivities and will share the
profits.

So, if you have o make an assumption, it should be that
the people involved in the delivery of the message ame
victims, just like you, except that the spam will waste
even more time for lhem than for you, The last thing
you nead, when you have just spenl four hours answer-
ing spam complaints from (other) victims, is to sce &
message where someone accuscs you and/or your ¢m-

Remote users require a receiver and a TNC, no special
equipment nocded, The THC output is sent to a2 DGPS
rcady receiver and depending on the make and model of
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oot really mean what you were typing. So far spam-
ming has vet to result in human death; please, let's keep
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GPSE receiver, it will indicate it is computing a DGPS
position. Users can see graphical plots of GPS posilions
with and without differential corrections at
http:/fwrwrw tapr.org/aps/daps/

Using Stan Huntting’s, KFOTA, 5A Walch program
(hitp:/fwww mutadv.com/kawin/pages/sawhatis.him),
vou can see the difference DGPS has over civilian GPS.
The following GPS receivers were held stationury and
received dilferential corrections from the TAPR DGPS
Rcfercnee Station. Two plots were made [or each
recetver: lhe Orst plob without differential correetions and
thc scecond with.
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Picture 2

Picture 1 shows lhe Garmin GP5-20 collected without
diffcrential cormrections for approximately 2 hours. 54
Walch caleulated the 95th percentile as 59 meters. The
scale of the outer ring is 150 metcrs,
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Picture 4

Picture 2 shows lhe Garmin GFS-20 collected with
differential corrections for approximately 2 hours. The

-=| diffcrential corrections were transmilled every 15

seconds. SA Watch calculated the 95th percentile as 15
meters. The scale of the outer ring is 150 meters,

Piclure 3 shows the Motorola Oncore VP collected
non-differential GPS positions for approximately 9.5
hours. %A Waich calculated the 95th percentile as 58
melers,

Piglure 4 was made wsing a Motorola Oncore VP
connected to the same antcnna as the TAPR DGPS
Reference Station. The RTCM oulput of the Refercnce
Slalion was connected directly to the Oncore VP (i.e., no
radio link) at a ratc of one message every 10 seconds.
Positions were ¢ollected for 2 hours. S5A Watch
celeulated the 95th percentile at 4 meters. The scale of
the outer ring is 150 meters,

Look toward htip:/fwww.taprorg/gps/dgps/ and the
TAPR home page for an official announcement of the
TAPR DGPS Reference Station kit

APRS QSY Update

Simee the last PSR, the TAPR APRS S1G has bepun the collection
of data for a polential APES QSY lund. The poll i= also serving
a5 a simaw poll of the sentiment behind this msee. All APRS
wsers are encearaped o participare, If you have not submitted
vour informabion yel, please take a moment and make your
thoughts known about the ssue. The guestionnaire can be filled
anf an-line at htpedwawtaprorgfapesqsy. If you need & survey,
qust contect the TAPR office.

Il you are nud farmiliar with what is happening, a full weitewp
with vicws in favar and azainst can be found om the APRSOSY
web page hilpoffwwoataprorgfaprsgsy. ‘1o be perfectly clear_no
decision o move has been made. This 15 information gathering
80 s (o gauge the sentiments within APRS communily amd the
money that might be requirsd for the proposed QSY fond, Al

£,
Packet E‘E‘EEEEHEQ'I‘STEF

guestionnaime respanscs arc available on-line at the aprsgsy web
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Microshlp Status 12/31/97 (Issue #123)

Steven K, Roherts, MARVE
Womudic Research Tehs

The four photos referenced in this issue may be found at:
hitp:/fwww microship.com/Latest_Update/newpix.hitml
wntil the next issue is published.

The End of an Era

Wooo. Three frenetic months ago (oops!) at the close
of issuc #121, I mentioned the impending move from our
windowless lab in the heart of Silicon Valley
toch-indusirial sprawl. My Lone was at once nervous and
flip... major change loomed in & shape I could not
imagine.

Well, it happened. As the end of the leasc drew nigh,
our world hecame a bizarre bifurcated reality of
fiberplassing and hoxing — Bob Stuart's crealive efforts
yielding ever more interesting results even as the
workspace collapsed around him and his intrepid
apprentice, Lisa,

“Where are those ncoprene sitips you found?” asks
Bob, looking to design the gasket interface on the consule
cowling.

“Ah, just a second.” [ scan the moving inventory,
already camlogning the contents of over 200 hoxes, find
the reference o L-13 (2 plum of & dumpster- diving prize,
if1do say so mysclf), and after a few moments’ scurrying
slit the tape, tease out a [ew sirips, and thread my way
between packed piles and the Zone of Goo to pass them
to Bob.

Work continued in this convoluted fashion until the
twin mega U-Haul fuel gueelers umbled into the parking
lot and cosied up next to the Mothership, their gaping
maws all in a row, ramps Iolling like tongues, hungry for
boxes and lab furniture. In an cpic weekend, we
optimized packing density to the point of cxceeding
GVWR specs, then hit the road... a convoy ol three trucks
and two irailers held together by GMES mdio, with 26
wheels on the ground and an aggregate fucl cconomy of
2.5 miles per gallon. Bob Stuart and Mike Gittelsohn
piloted the trucks; 1 drove the Mothership with Lisa in
cargo-mode (still not licensed to drive in the US.) —
northbound like madmen to Washington at the beginning
of winter.

After a nightmarish and bloody day of shoehoming the
whole mess into 4,000 cubie [eet of storage space north
of Bellingham, Mike retumed o Califomia and Bob to
Salt Spring Island... leaving us to find & building so we
can move il 8l again — this lime, presumably, into a
permanent Nomadic Research Labs home basc. (In
addition to the heroic Bob and Mike, who not only lnaded
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and unloaded but drove throegh 1,000 miles of rain &nd
I-5 torpor, a big THANK YOU goes (o the other folks
who helped us pack tons of equipment onto the trucks:
David Rerkstresser, Randy Devol, Andrew Letton, Mark
Moorerolt, and Dewayne Hendricks.)

Beauty Emerging

The first ol the Microships, meanwhile, has reached
completion of the raw fiberglass fabricalion phase... take
3 look al the photos to see what a canoc can become when
shaped by bizarrely intertwined design goals!

The first clue that glassing was nearing an cnd lay in
the brainstorming. As moving desdline enforced more
and more dedicated activity, conversation took oo a new
flavor: cowling design, conirol line management,
anchoring options, conversion into sleep mode, pedal
drive access, electric thruster deployment, and so on —
the focus now on applications and fxlures instead of raw
shape and marinc architecture. Onc of Bob’s [inal
projects was slotting the turn of the bilge for the
forward-angled daggerhoard trunk, the result of hours of
analysis concerning the effect of board depth on center of
lateral resistance, what happens to cealer of effort when
stiffening winds bend the 19" fcestanding aluminum
mast and change helm balance, grounding- induced
automatic retraction, dagger stowage when running or not
sailing, (he layup schedule dictated by worst-case loads,
and impact oo console space. Every lime such a set of
decisions was cast in glass, the design grew more stable,
the cheices ahead more end more constrained and [ocused
oo single issues, Odd that the evolution of the design was
as much retrospective as proactive... like sailing in the
fog, the end wasn’t in sight until it was fast upon us.

Yes, one of the graceful Wenonah canocs has morphed
into a trimaran, the Kevlar hull flowing into
Diivinycell-core decks complete with fore and alt hatches
with integral D-ring fixtures, bow cleat, Teflon-anodized
rotating mast base, cockpit enclosure, angled solar arrey
mating surfaces, cowling interfacc, aks nesls, stern
antenna mounl, retraciable pedal drive nacelle with access
cover, intcgral hard points for pedal bearings, and a
sculpled radar arch with embedded traveler track
substrate. The wholc sestalt is organic and fluid, the
curves alluring, the boat solid yet gracelul, a study in
stress distribution blended with practicality and ariisiry.
On the day before we mcked all six hulls inw the
Mothership, we stepped the mast and atiached the
crossheams in the parking lot... Photo 1 shows her about
to beat io windward scross Silicon Valley followed hy an
exhilarating reach up I-3...

More progress: the recumbent seat, made by Ryan
Recumbents, donated by Landstrider Sports Trikes (coul
recumbent tricycles), and black-anodized by CSL, is
ready to be mounted — with a ifangulated back-supperl

Wontar 1995 - Issua #650



structure that
allows a wide
sdjustment
range along
with & [orward
coaming-supp
orl that lels the
seat pivot out of
the way for
passage into
slcep mode or
sccess o the
power  hay.
M o o r e
Sailboats
created a pair of
¢legant
lightweight
carhon fiber
rudders,
color-matched to our hulls, and we-are now designing the
deployment and mounting system. (These sleek [oils pul
the heavy used Nacra daggerboards to shame... but the
trunk is designed around them.)

I'm also delighted to report that the guest for wheels is
atan end: the folks at Seitech Launching Dollies shipped

us eighl of their smazingly Hghtweight 16" diameter, 4" |
wide pneumatic tires on plastic rims with Delrn roller |

bearings — the hest solution we've found to a
oon-corrodible wheel that can handle both pavement and
mushy stuff. All we need is a hinged strut assembly and
gssociatesd control lines, and she's ready o roll, And 1
found an Ankaroling on the clearznce table at West
Manne: 1157 of 3,500-pound lest nylon webbing (1"
wide) that will mount on the foredeck and keep the anchor
linc under control. Much more on all this, of course, as
1l becomes infegraled inlo these wee boallets...

Indeed, integration is now becoming the major issue;
packaging, weight budgel, gear stowage, snd line
managcment. Microships are TINY — the only enclosed
smowage areas are how and stern compartmentis accessed
by gaskeled deck helches. There’s 8 lillle space smound
the scat, and 2 fow stowage pockets here and there, hut
basically, now that we have had plenly ol time (o slare at
this, it is clear we are dealing with on-board eguipmenl
itventory on the scale of bicyele lounng, not coastal
cruising.

Links for this section
Landstrider:
htip:/fourweorld.compuserve.com/homepages/ttank/stri
derhtm
Seitech: hilp:/fwww seltech.com
Moore Suilboals: phoneto:408-T63-0196
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From Wheel Estate to Real Estate

All that notwithstanding, we arc in the midst of major
disruption — the Santa Clara lab is history. For months
Wo WeIc on a qucst for sponsorcd space, sending email
proposals o various high-prolile CEQ's, trving to get
past the bureaucratic barners o cccupying onc of over
150 empty buildings at the former Fort Ord sile (now a
Cal State campus with a healthy enovironmental
engincering program with which we would have
dovelailed nicely), and schmoozing various other
universitics and smaller firms. No luck. We're now
renting a room from which tolaunch the lab guest, with
& full-scale clectronics lab, fiberglass shop, small
publishing husiness, two kavaks and two
Microships-in-progress, & dozen oI 50 computers,
BEHEMOTH, about 20 lab benches/desks, and 350 or
50 boxes of STUFF... all in cold storage,

It all started about 3 months agn. With the clock
relentlessly ticking and Bob working alone in the lab,
Liss and I drove to Washington (we can't cven fantasize
about real estate near ilicon Valley), stopping enroute to
check out potentially inleresting siles in Northern
Califomia and slong the Columbia River. One of the
latter was particularly amusing — 10,000 square feet of

| ancient creamery 1o Gray's River, WA: a huge rverfront

building for only 369K The catch, of course, is that it’s
ol & [leod plain and gets about 3-4 feet deep once a year,
but hey... on that day we could cnjoy the luxury of an
indoor lzunch ramp.

We did the real-cstate tour on 2 grand yet hurried seale,
home-basing with endlessly delightful old friends on
Bainbridge Island snd making daily pilgrimages to
Whidbey Island, Port Townsend, Porl Angeles,
Bellingham, and anywhers else that sounded promising.
The objective: at least 2,500 squarce feet of shop building
within a walkable mile of a launch site, along with a house
Lthat can be rented oul Lo more or less cover the mortgage,
providing a long-term home base for this project thal will
at 1ast eliminale these biennial panic-quesis for donated
SpaCe.

Our firsl lesson 18 (hat in the real estate busincss,
noo-yuantitative ferms have no mesning. We drove
excitedly to Quilcene Bay one moming o f[ind a “huge
shop” that was a slightly oversized 2-car garage with a
dusty workbench along the back wall. *“Close to the
beach” might apply if you arc drving the family car, hut
not if you are dragging a 600-pound Microship behind
your body [or 8 quick test szil. And we leamed to be
suspicious of lines like “peek- a-hoo weler view,”
“ulumale lixer-upper,” &nd “open-minded buyers will be
intrigued by this unigue property.”

Choe place that was close to mecting spec. sold to a
horse family while we wepe pondering it, and then we ran

| outof time... zooming back down that all-too-familiar I-5
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with aside trip to Cameron Park [or Lisa’s [irst experience
i 4 small plane... Brian Lloyd's 1949 Piper Clipper. We
soared out over Cold Country (American River and
Placerville), Lisa wide-cyed and delighted by cvery
moment. 1 think I'll skip getting my U.S. Driver’s
License,” she said after running an avian circle in the
parking lot with ams outstretched childlike, “and go
directly to hecoming a pilol.”

Uh-ohhhh...

Intrigued by a fow calls from rcaltors over the next
week, I orned around and jelled back north done, this
timec hot on the trail of a perfect spot — 3,600 sg. f. of
shop a mile [rom 4 launch ramp on Birch Bay, witha very
rentable houwse... all oo 5 acres for $160K {about 31
million in Silicon Valley real cstate dollars). Two visits,
lots of video, hours of research... and then the dark tmih
emerged: the pristine vast empty land across the street,
stretching all the way to Cherry Paint, is zoned Heavy
Industrial snd slated for development by Trillium
Corporation as a decp-watcr tankor port... with “my™ quiet
country road the main truck route into the complex. sigh

I'll sparc you the details of the rest of our search to date
— but it's heginning o look like the ideal solution is
howse and land on which we can have a metal building
erected... it's surprisingly inexpensive and is guarantced
Lo meel my needs (though there is this ultimate
fixer-uppcr on waterfront up in Blaine that keeps teasing
through our thowghts, the huge shipyard building a
liability to anyone sane, but endlessly enchanting to an
“open-minded buyer™).

Damn. Last time [ bought a housc it inspired =
long-distance hicycle adventure...

| should mention, by the way, that the move from
Silicon Valley was not merely a [nancial one. For a
weoe-boat sailor and kayaker, the water in the Pacific
Morthwest is rich with promise and intrigue; San
Francisco Bay, despile s legendary beauty and
stimulating conditions, is nowhere near as open o
camping-scale gunkholing as Pugel Sound, the San Juans,
and the Gull Islands. Also, the culture bas changed over
the past decadce... though the Valley is still the ultimals
teluge ol geekdom and & lechno-resoumwe meces, it has
become more busy and less playful than it once was. It's
a subtle difference from year fo year, and prooe to
subjectivity, but the Valley has matured and grown
serious, trallicking in commeslilies, busy with startups,
collectively tied down by the velvet handeuffs of stock
options and buyouts. Tt no longer feels like & manic
grown-up scicoce fair fueled by exuberance, tinged with
New Age silliness, and rewarded by surprise riches (hat
barely distract the True Hacker from the endless guest for
new limitations to conquer.
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=0 while we will miss Halted, easy access to hoth
surplus znd cutting-edge gizmology; and a few brilliant
friends, we'te actually excited to be up here in this chilly
aquatic wonderland where spontaneous smiles on the
slreel are commonplace and at least a few people still ses
computers as a labor of love (and no, I"'m nol talking about
Redmond!).

Oh, and speaking of compulers...

First Packnet Hacks

This i5 almost [adidg inlo (Be vapors of memory with
all the recent adventures in boat fabrication and lilesiyle
disruption, but we've been refining the spec for the
“low-level network” that connects backpacks and on-
bozrd control systcms. Somcthing has to be alive all the
time to handle watchdog polling, security, location
tracking, environmental datz collection, power
monitoring, and other basic functions — withoul drawing
the emps needed by high-speed wircless links, ethemnet
hub, and high-level systcms with their disks merrily
a-spinning. It turns out that vanilla ham-radio packet
links im the 70cm band arc just about ideal — all the
applications-level stuff and business irallic can be
handled by the Macs under FCC Part 15 whilc this
amateur “packnct” takes care of the toys. (Oh ves... my
sweetie just received her Tech license recently... mecet
KEF6INWO, a ¢allsign nch with apropos actonyms.)

Under the present desigm, each backpack camics a
packel TNC and one of the little Motorola GPS receivers,
interfaced by 2 Mic-E from TAPR. This is 2 small and
easily-waterprooled package, capable of cocxisting
unobtrusively with our person-to-person voice operalion
while tailing each leansmission with a GPS fix along with
various flags (if we're not chatting, the data is sent in short
bursts cvery fow minutes). My boat collects gl this from
each pack as well 45 Lisa's boat — allowing a one-button
guery ffom any remote to reccive a calculated great-circle
distance and hearing to any other node as well as basic
system status update (delivered via speoch synthesizer).
And, of course, it becomes possible to remately power-up
the big iron and fast network o allow [ull control, ematl,
web aecess, video, or system hackage via the wireless
graphic front cnd.

Onc of the puzzics that remained was the precise
archileclure of Lisa’s conlrol node in the context of my
multidrop FORTH network, and it tumned out to be simple
in lheory: jusl hang a PacComm TNC on the node's
console port. As usual, this took quite a bit of fiddling
with handshake and flow control options, but finally
worked... I could sit at my Mac, connected to a KAM+
and the leom mobile dual-hander out of my truck via the
serial crossbar, and hack FORTH on a battery-powered
New Micros board linked 10 an old HT at the other end of
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the lab. This proof-of-concept complete, [ went no
further... back to bost-fabricahon and move-planning.

By the way, I mentioned in #121 thal PBA ollered an |
R5-232 interface to the Dallas Scmiconductor Microl AN |

bardware... 1t bas aroved! I'm lookiog forward (o
unpacking it and putting it to use... note their direct URL
below, different from the one [ posted hetore.

Links for this section
PBA: hitp://pages.infinite_net/pba
TAPR MIC-E:
http:/fwww.tapr.orgfapr/html/mic-c.html

Hogfish Reprise

We recently experienced an interesting bit of “closure™
in another doman... beloved Hoglish, now more aptly
named Pelican, is afloat and sailing gracefully. Lisa and
I joined the new owners tor a spin on the Qakland Esteary
a few weeks ago, snd the only comparison I can muster
thataccurately captures the emotional impact of that event
18 walching 2 beaulilul ex-lover aglow in the company of
hernew mate. Pelican's new owners finished the rig with
our perts, built the pivoting centerboard trunk, added
tramps and & basic swie of cruising sccommodations,
replaced the mstbucket trailer, and are now presumably
somewhers in or near San Diego. remulows sigh Light
of helm, fast on her feet, this lovely 30-foot folding
trimaran has at lastspread her wings and cscaped a decade
of storage vards snd indusicial buildings.

But I still think it was the right decision: these wheeled
multimodal micro- tos are rght for us, They're small
enough to make every sail an adventure, yet just large
enough 1o contain all essenligl hife-supporl... light enough
to haul out with muscle, yet solid cnough to see the
world.. simple enough 1o be 85 accessible o strangers as
# bicycle, yel insanely complex i that exquisite way that
only a True Geek can relish. Pelican, for all her elegance
and hislorical uniqueness, was oo much like & vachi for
me, even if it did take 8 vear or so for the realizzfion to
sink in!

And so, we embark on a new em, somewhere in the
Pacitic Northwest, establishing a long-term home base
Irom which 1o wander aboard (hese liny networked boats,
Lots of new devalnpmfnu are hrewing (hut a hit too early
to publish), and we're just at the point of forking the
project into two parallel threads: the long-awaited
console fabrcation process now has the green light fo
proceed since the physical constraints of the boat are at
lastdelined. Cmnee we lind a place W plug in the soldenng
irom, that is...

Cheers and Happy New Year from Nomadic Research
Lahs!

— Stewve & Lisa
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PSK31: an HF Keyboard to Keyboard Mode

Peter Martinez, GIPLX
pPeieTmertinemEbtintemet.com
High Blakchank Famm
Underarros

Kemlal

Cumbria LAS 8BN

Linited Kingdom

Background: The PSK31 Phllosophy

PSK31 is the result of my belicf that the present baich
of “data™ modes have lell 4 gap in amateur radio
operating, the gap that was previously filled by
AMTOR or even traditional RTTY, in which two or
more operalors chat 1o ¢ach olher oo an open channel.
Modes such as packet radio, Pactor, and others, are
highly complex, are unsuited to mulliway
conversations, and in particular, the long block lengths
introduce an unacceptable delay in the processing of
lexl such Lhal even normal ¢onversation is unpleasant
and guick-break guestion/answer sessions are
impossible. The move 10 aulomaled unattended
message forwarding has left 2 gap in the person-to-
person communication field, and PSK31 is an allempt
to remedy this siteation with a simple but efficient code
structure coupled with the narrowest possible
bandwidth, and with only enough error-cormection to
mateh typical typiog-error rates, and with no
time-consuming synchronisation, changeover, and
AR processes.

The 31 bzud BPSK modulation system used in
PSK31 was introduced by SPO9VRC in his
SLOWEPSK program written for the Motorola EVM.
Instead of the traditional frequency-shift keying, the
information is transmittcd by patterns of
polarity-reversals (sometimes called 180-degree phase
shifts). This process can be thought of as equivalent to
scnding information by swapping-over the two wires
to the antenna, although, of course, the keying 15 more
usually done back in the sedio input into the
transcciver. A well- designed PSK system will give
hetter results than the conventional FSE syslems thal
amaleurs have been using for years, and is potentially
capable of operation in much narrower bandwidths
than FSK. The 31 baud data raic was choscn so that the
system will just handle hand-sent ty ped texi easily,

There is a problem with PSK keying which doesn™t
show up with FSE, and thal is the effect of key-clicks, We
can get away with hard FSK keying at moderate haudrates
without generating too much splatter, but polarily
reversals are equivalent to simullaneous switching-off of
one transmitter and switching-on of arother one in
anbiphase: he resull being keyelicks thal are TWICE AS
BAD as on-off keying, all other things being cqual. So if

Page 17



we usc computer logic to key a BPSK modulator such as
an exclusive-or gate, at 31 haud, the emission would be
extremely broad. In fact it would be zbout 3 times the
baudrale wide at 1088 down, 5 Umes al 14dB down, 7
times at 17dB down, and so on (the squarewsave Fouricr
series in fact)

The solution is to filter the output, or to shape the
envelope amplilede ol each bil which amiounts o the same
thing. In PSK31, 2 cosine shape is used. To sec what this
does to the waveform and the spectrum, consider
transmitting a sequence of continuous polarty-reversals
at 31 baud. With cosine shaping, the envelope ends up
looking like [ull-wave reclified 31He AC., This not oaly
looks like a two-tonc tost signal, it IS a two-tone test
signal, and the spectrum consists of two pure tones at
+/-15Hz [rom the ¢enlre, aod oo splatler. Like the
two-tonc and unlike FSK, however, if we pass this
through a transmitier, we get intermaodulation producls 1f
it is nol lingar, so0 we DO oeed fo be careful not fo
overdrive the audio. However, even the worst linears will
give third-order products of 25dB al +/-47Hz (3 limes the
baudrate wide) and fifth-order products of 35dB at
=/-THHz (5 times the haudrate wide), a considerable
improvement over the hand-keying case. If we infinitely
overdrve the linear, we arc back to the same lovels as the
hard-keved svslem.

There is a similar linc of rcasoning on the receive
side. The equivalent 1o “hard-keying™ on the receive
side is 1 BPSK receiver which opens a gate at the starn
of a bit, collects and stores all the received signal and
noise during the bit, and then “snaps” the gate shut at
the cnd. This process gives rise to the receive-side
equivalent of key-clicks, namely sidelobes on lhe
rceceiver  passband.  So, although this
“integrate-and-dump® method is 100% efficient in the
ask o sorling outl signal [rom noise, it will only reject
signals by 10dB at 3 timecs the baudrate wide and so
on, the same spurious rejection figures that we gol as
spurious emission hgures for the transmit side, The
PSK31 receiver overcomes this by fillering the
receive signal, or by whal amounls 10 the same thing,
shaping the envelope of the received bit. The shape is
more complex than the cosine shape used in the
trapsmitler: 1f we used & cosine in the receiver we end
up with some signal [rom one received bil
“spreading” into the next bit, an inevitable result of
cascading two filters which are each already “spread”™
by one bit. The morc complex shape in the receciver
overcomes this by shaping 4 bits at a time and
compensaling for this mtersymbol iolerference, but
the end result is 2 passhand that is at least 64dB down
al +/-31Hz and beyond, and doesn’l mtroduce any
inter-symbol-interfcrence when receciving a
cosine-shaped transmission.
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Note that the transmitter and receiver [llers have
to be “matched” 1o each other for the ISI performance
to be right. Some systems like this wse a pair of
identical receive snd fransmit filters which are
matched. If T did this and someone else came along
wanling to improve the performance, they would have
to get cveryone clsc to change their transmit filters. [
have therefore chosen to use the simple cosing shape
for the transmitter and metch that in the receiver. This
leaves the way open for others (o develope betier
receilvers withoul pew trapsmitters being
incompatible with old. This is slightly dillerent from
the SPIVRC spproach.

To summarize: PSK31 has been designed not only
lo give all the wesk-signal- in-whitc-noise
advantages that PSK has to offer, but to go further and
optimize the performance in the presence of other
signals, to reject them on receive and not to interfere
with them on trapsmit. PSK31 is therefore ideally
suiled o HF use, and would not be expected to show
any advamtage over the  hard-keyed
intcgratc-and-dump method in areas where the only
\hing we are highling is white noisc and we don 't need
to worry about intcrference.

A separate issuc is the onc of information coding.
This is covered fully in the article following this one.

The QPSK Maode

In December 1997, PSKSL introduced the QPSEK
mode. In this mode, instead of just keving by phasc
reversals, that is, 180-degree phase-shift, an
additional pair of 90 and 270 degree phase-shifts arc
possible. If you thought of BPSK as reversing the
polarity of the signal, then QPSK can be thought of
as two BPSK transmitlers on the same frequency but
90 degrees out of phasc with cach other. By thinking
of the receiver as being two BPSK demodulators at
90 degrees, we have lwo channels sharing the same
frequency, but of course, with only hall the
transmitter power in each. We therefore have twice
the bit-rate bul at 3dB less signal-to-noisc ratio. We
could usc this fozture to transmit data al iwice lhe
speed with 3dB less noise margin,

The PSK31 philosophy is to stay atl the speed
needed to handle hand-keyed text, so why do we
consider QPSK at all? The answer is that we can use
the cxtra capacity to rcducc the error-rate while
keeping the bandwidth and the traffic speed |he same.
Note thal because we have s 3dB SNR penalty with
QPSK. any crror-correction scheme we introduce has
1 be al least good enough Lo correvt the extra errors
which result from the 3dB SNR penalty, and
prelerably a lol more, or it will oot be worth doing.
By doing simulations in 2 computer, and tests on (he
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benchwithanoisegenerator, ithas been found thatwhen
the hit crror-ratc is less than 1% with BPSK, it is much
buetterthanl % with QPSKanderror-reduclion, butwhen
the BER is worscthan 1% on BPSE, the QPSK mode is
selually worse than BPSKE. Thetelore, ilwe are dealing
withradiopathswherethesignalisjustsimplyverynoisy,
thergizactually noadvantage to QPSKatall!

Howewer, all the tests we have done on the air show
that QPSK with the chosen error-reduction scheme is
better than BPSK, except where we bave deliberately
gllenuated the signal to make it arlilicially wesk.
Typical radio circuiis arc far from being non-fading
with white noise. Typical radio paths have errors in
bursts rather than randomly spread, and
crror-reduction schemes can give usciul benefits in
this situation in a way that cannot be achieved hy
aoything we can do in the linear part of the signal
path. With thc code usecd in PSK31, a 5:1
improvement is typical, but it does depend on Lhe kind
of path being used. For this reason it is worth keeping
both modes gvailable and remembering that there may
be limes when one mode works betler (han the other
and others when the reverse will be the case.

When comparing PSK31 with other modes,
remember that the switch hetween “straight™ and
“error-correcled” modes 1o PSK31 15 done with both
the bandwidth and the data-rate remaining the same.
In most other systems that can switch, either the
bandwidih or the dala rate changes when the system
switches, and the figurcs for crror-ratc improvement
can be misleading unless they are carelully compared.

The crror-reduction code chosen is one of 2 type
known as convolotionsl codes. The code systems
uscd in the past have been block codes, where each
character is & fixed-length code, and a fixed number
of extra bits are added to make 2 longer block, and
this longer block is capable of corrccting errors within
itsell. These extended blocks are then transmitied as
a scrial bitstrcam. Im a convolutional code, the
characters are converted to a hitstream and then this
hitstream is itself processed o add Llhe error-
reduction qualifies. There is no relationship between
the boundaries between characters and Lhe
error-reduclion process, Since the channel emors are
also not related in any way (o the characler
boundaries, convolutional codes arc better suited to
serial links than hlock codes, which were originally
designed for protecting errors in memory banks and
similar structures.

It is not quite correct to refer to the corvolutional
code syslem as “error-correcling”, since the raw data
is oot actually trapsmitted in it's originzl form and

therefore it mekes no sense 1o lalk about it being |

corrupted by the link and corrected in the decoder. In
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PSE31, theraw data is transformed from binary (1 of 2)
toquaternary(1ofd)insuchawaythatthereisaprecissly
knownpatterninthesequencecofquatcrmarysymbols. In
the code used in PSK31, the patlern ol quaternary
symbolsisderived from arunof 5 consecutivedatabits.
Forexample, ifwelabel the four phase-shillsas A, B, C,
and D, and supposethatthetransmitiersendscontinuous
A'swhentheraw datastrcam issending continuous (V's.
Becauselheconvolulionalencoderworksonarunoffive
bits, when the datastrcam scods ..000010000..., the
transmitter actually sends .. AAAADCCBDAAAA. ..,
thatis,cachbinarybittobetransmiticdresultsinaunigue
S-symhbolsequence,overlappingwiththesequencesfrom
adjacentbils, inaprediclable waywhichthereceivercan
usctocstimatcthecorrectsequenceeveninthepresence
ofcorruptions inparts of thesequence,

The decoder, known as a Viterhi decoder afier the
man who thought ol 1L, 18 not really a decoder at all,
but a whole bank of parallel cncoders, each fed with
one possible “guess™ at the transmitled data sequence.
The oulputs of these parallel encoders arc all
compared with the reccived symbol-stream. Each
time a new symbol is received, lhe eocoders need to
add an extra bit to their sequence guesses and
consider that thc new bit might be a 0 or & 1. This
doubles the number of sequence guesscs, but a clever
technique allows half of all the guessed sequences to
be discarded as being less likely than the other half,
and this means that the oumber of gucsses being
tracked stays constant. After a large number of
symbols have been received, the chances of a wrong
guess at the first symbol tonds to zero, so the decoder
can be pretty sure that the first bil was right and it can
be fed to the oufput. In practice this means that the
decoder always outputs decoded data hils some time
after they have been received. This delay in PSK31 is
20 bits (640mS) which is long cnough to make sure
that the decoder has done a good job, but nol so long
that il intreduces an unacceptable delay in displaying
the received text.

The source code which you may have with this
distribution is frecware, provided it is used only [or
amateur purposes, IL you have suggestions for
improvements, or you find bugs, please repart them
back 1o me and do not broadcast your own
modifications or bug-fixzes.

Acinally there are at least 2 implementations based on
DSP ewvaluation modules [rom Motorola
(EVMS6002DSP) by Peter Martnez GIPLX and Texas
Instruments (C30DSK) by Andrew Senior GOTIZ. Both
versions are available [rom:
http://biptl06.bi.chu.cs/psk31.him|
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Description of the Variable-Length Coding
used in PSK31

Peter Martdnez, GIPLX
peter.tarlnczibilalcmen.com

The nomal asynchronous ASCIT coding used on the
original version of this system by SPOVRC, and indecd
the asynchronous system uscd for transmission of RTTY
for the last 50 years, uses one slart-bit, 4 fixed oumber of
data-bits, snd one or more stop-bits. The stant-bit is
always the opposite polarity to that of the stop-bil. When
oo traffic is being sent the signal sits in stop polarity. This
cnables the rcociver to start decoding as it receives the
edge between lhe slop-sigmal and the start-bit, and drop
back to idle when the stop bit amives.

One disadvantage of this process is thalil, during & long
rmen of traffic, an cmor occurs in cither a stop-hit or a
start-bit, the receiver will lose synchronisation, and may
take some time 10 get back inlo syoe, depending oo the
pattcrn of following characters: in some situations of
repeated characters the receiver can even slay in a false
syne. for as long a5 the repeated characier pattem persists.

The ¢ode wsed in PSK31 overcomes this problem by
signalling the gap between one character and the next, not
by means of lhe slop-starl sequence which can occur in
(he middle of & chamcter, but by designing the codc
carcfully so that the sequence which marks the houndary
between characlers can never be mimicked inside a
character. There can therefore never be a cascade of crrors
if the code loses synchronisation. This idea also has
another advantage, in that the character-codes no longer
need to be a fixed length. If, as in normal amateur radio
contacts, the traflic being sent consisls of plain language,
there are some characters which ocour more often that
others and there are some which may hardly ever be used.
In morse code this 18 used 0 advantage by using short
codes for the common letters and longer codes for
less-common ones. In such a variable-length code, the
average chameter rate is faster than in a code where all
the characters are the same length. Or, stated in a different
way, a variable-length code can be iransmilted at & lower
bit-ratc, and theorcforc a8 lower bandwidth, and hence
suffer less errors, The code used in PSK, called Varicode,
works like this:

1. All chamcters arc scparated from ezch other by two
consccutive O bits,

2. No character contains mare than onc consecutive (1 hit.
In the same way that it is ohvious that all morse-code

characters begin and ¢od with a “keydown™ element, all

characters in Varicode must hegin and end with a 1, and

the “00° between characters 18 equivalent to the
letterspace in morsccode.
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With such a ¢code, the receiver detecis the end of onc
code and the beginning of the next by detecting the
nceurence of a 00 pattern, and since this pattermn never
vecurs ioside a character, the “loss of sync” problem

| that gives trouble with asynchronous syslems can

Oyl OCCUL.

The wvariahle-length coding uwsed in PSK31 was
chosen by collecting a large volume of English
language ASCII text files and analvsing them to
eslablish the occurrence-frequency of cach of the 128
ASCII characters. Next a list was made ol all the binary
paltems that meel the above rules, namely that each
pattern must start and cnd with a 1, and must oot
contain more than 1 zero 1o 8 row, This list was
generaledd by computer, starting at the shortest. The list
was stopped when 125 patterns had been found. Nexl
the Tist of ASCIT codes, in occurence-requency order
was matched to the list of binary patterns, in length
order, so that the most frequently- occuring ASCII
codes were matched to the shortest patterns. To see
bow well this would perform, a simple calculation was
made to predict the average number of bils in typical
plain language text transmitted by this code, taking into
account the 00 gap between characters. The result was
between 6 and 7 bits per characler, This compares very
favourably with 9 bits per character for the
asynchronous system. The shorlest character is the
Yapace ¢oule”, lransmilied a5 a single 1. The longest is
10 bits long, or rather 12 bits since we must inelueds the
00 separator.

In order to make sure that the receiver can regencrate
the symbol Uming, the logic zero state in Varicode is
mapped to the “polanity reversal™ state in the BPSK and
OPSK modulation. In this way, when idling, there is a
¢ontinuous modulation of the carrier and this
amplitudc meodulztion at the bit-rate is used in the
receiver Lo keep in sync. The worst-casc is
transmission of a repeated ! character in BPSK
mode, where there will be a 9-bit period of
unmedulated carmer followed by two reversals. This is
enough to keep the receiver in sync, and in any case
this is not a common character! In BPSE, every
reversal gives a little boost to the bit-syne. process. In
QPSK, even the +90 and -90 degree phasc-shifis
contain somc amplitude modulation and there are no
characters with long runs of 17s.

The actual alphzbet is given in the [ile
ALFPHABET DAT, which is a plain text file giving the
varicode pattern as (s and 1's, one per line, in ascending
order of ASCII code. The PSK31 software is available on
the web at: http://bipt106.bi.chu.es/psk3 Lhtml.
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TAPR EVMS56002 Interface Boards and
Enclosure Kit

TAPR will bhe releasing an interface kit for the
Motorola EVMS6002 TbSP evaluation board. This will be
followed with an cnclosure kit sometime in the Spring.
The intetface kil has been discussed for about a year, with
4 group coming forward latc in 1997 to complele lhe
design process. At this time, four unils are being tested
and the enclosure is being prepared for manufacturing,

Slde View of Unit (frontis to right). The EVM sits
in the middie of tha enclosure with the radio
interface to the rear and display to the front.

This design of the radio inteface for the Motorola
DSPS6002EVM is bascd on Johan Forper’s, KCTWW,
original design (see
hitp:/fwww.tapr.org/~n7hpr/evm/evmpech.pdl last
revised February 1996). In Febreary 1997, Douglas
Braun, N1OWTU, released his software suite for the EVM
and revised his interface to be more flexible than Joban's.
The TAPR interface is & happy medium between Johan®s

Rear View of Enclosure
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Front View of Enclosure

and Doug’s design, The geal is to make the interface
flexible for past and present code developed for the EVM
and 1o create & flexible programming imterface for future
PIOSTAMMCTS.

If there is cnough interest, TAPR might try to keep a
small quantity of EVM cards af the office for those who
are interesied,

TPRS Fall Dightal Symposium

The Texas Packet Radio Society held its Fall Digital
Symposium this past December in Austin, Texas, There
was a lot of discussion regarding the TAPR FHSS radio
project and other fopics.

The following presentations were made:

Antennas, fe-ed_i_ines, propagation [or 915 Mhz
Bob Morgan, WB3AOH

TAFE 500Mhz FHSS Radio; Channel Capacity Issucs
Tom McDermott, NSEG

TAFR FHSS Radio Design Status Updale
Bob Sircklin, NSBRG

Spread Spectrum Rulemaking and TAPR Projects
Greg Jooes, WDSIVD

Texnet Update and TexNet status update
Bob Morgan, WB5AOH

TCP/IP Scrvices on modemn platfiorms
Greg Jones, WDSIVD znd Tom McDermotl, NSEG

All the sudio and overheads can be found on the TAPR
virtual meetings page:
http:fwrww . tapr.org/taprhiml frinual html
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Reglonal Digltal Organizations List (1/1/98)

If you have corrections or
additions to this list, please contact
the office. TAPR hopes o kecp this
list as accurate as possible in order 1o
refer information and individuals to
their regional group(s). If you have
corrections to this list, please e-mail
taprEtapr.org.

Amateer Brdss Resserch and Development Corp
[AMBADY
P Bux 6148
McLean, WA 2210a-6148
Istermet; waniEammd.ong
hipefarararamr=d orad
Mewsleter AMBAT Newslersr

American Bodic Relny Teagoe (AREL)
225 Main 5t
Mewmgten, CT 6111
Intemet: INFO@ARRL ORG
btps e acs ok nd sdu/banlard bl
Newmletier: GEX [ Cramwey

Anzona Metwork Inseetie Group (AzNET)
c/o Daniel Meredith, NTMRP
P.O. Box 4253635
Phosmix, Armoas B3064-2563
[nfemet: seenelphs-as o
kttpe fererw stat comicatch2 2 eme iy
The BlusRidge Video nnd Digital Socciy
(BVDS)
oo Laa Mc[leni=t WE4OT
PO Box 7873
Ruanoke, Virgleia 24019
Intemet: whldguyiEneva sel
Betpy/forerar roava.netdvds.org
Canrling Digit=l Cocrdnsting Councl
oo Chris Collinglerd EESCCTT
210 Byewick FL
Charlarie, WC 28270
http e wbduds copfedes
Intemet;omeiihmel el
Central Dlinois Packel Radio User Society, Ioe
(CIPRUS)
oo Lamry Beenin ES0ORP
RE 1 Hox IEL
Hustaem, [T 61748-5750
Ceatrad Tews Technice] Society (CT15)
c/n Bulph Wallio WIRFE
1250 Hwy G24
Indimagolis, 1A J0L25
Chicagn Amnteur Pucket Badio Association
(CAFRA)
Pl Bax 8251
Belling Mesdows, [T, s0002
Mewslettze: The CAPRA Heacom
Intemet: cherprisve.coot
It fArwrw py robechmics.oom frpma/
Cincinnati Amatenr Packst Rudic Expenotentes
Sociely (CAPRES)
oo Joko Schroer IV KASGRH
043 Haleswoeth Dir
Forest Park, OH 45240
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CLEDQ (Central Lakeshors Experimenter’s
Digital Organizstion)
oo Stephen 1. Goff, NATVE
TE2 W Mlain 51,
Relleviee, Ohio $d811
Int=me=k nbiveionehellove.com
bofpywrwonsbellomae comnBivacledo/n
dex. himl
Coloredo Digitd Bolectios (CODE)
3631 Breamrood Temaes
Colorads Sprags, CO 80910
Intemet; infoffonds.rg
httpe/farew g2 comfiondsf
Chlomado Digital Wodtmg Groap
cio Ted Crss, MOLAED
23165 Dvieoe B4,
Pine, O E14T0
Inbemet: edi@rmad oom
hittpaffrara msdoemyhantradiodwg fiim]

Colomdn Packel Assccintion (COPA]
s Jehn Radaecki BTTOH
2081 & Frirplay
Aumm, 0 BHIL4
Connectizut Digitsl Badio Associntion (CORAY
oo Willizm Eymap, N1INWE
219 8o Orchand St
Waltingford, C1 G252
Tnicmict: lymani@aai.cet
Fusiern Washingion Amatzor Radio Groap
[LWARL)
Pat Dockrey, WO
Past OFice Box 644
Spokane, WA 3210
Inbemes: mevedFiswsy . com
First Coazt Amateur Digital Associztion {Fi-
CATDA) [North East Florida]
oo Bill Loyhield KDUTE, President
2822 Tinzley Roed
Tuclesanwille, Florida 3221849677
Intermet: kedu Rt Exnpet.om
Florida Amatenr Digital Communications Asso-
ciatyoa (FADICA)
/o Juseph Kintze, WBATEM
812 Childers Loop
Etandea, FL 33511
Mewsl=rer FADCAReacom

eorgiz Eadio Amateor Packet Enthugizst Soci-
ey (GRAPES)
P 0. Box 630
GirlTin, GA 30224
hiti: ffararar mindspring comy—boken g apes!
grapes,biml
Mewsletter; Gimpevin:

Indizpz Diigita]l Lxperimenters Adgsociation
(IDEA)
oo John Hacmon M5AAA
14653 Wellingion Cr
Moblesville IN - 46050-4336
httped farwwiceansloog
Eanez= Digital Coordinating Commilice
1544 W 1000 RD
Lawrencs K5 oR0d6.0610
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Mississipol Amatzur Ragio Digital Association
(MARDAY
oo Patrick J Pagan WASDYW
2412 E Birch D=
Crulfpart, M5 39503

Missour Amateur Packet Radio Society
OeloAmPs)
/o Tom Harmmmzad, NOSS
5417 Serupgs Stilion Bd.
Lolemzn, MO 63033
Tntamer: thammead{Fmail.state mous

B Ascumey Amateer Packet Radio Associatioa
oo Car] Brenning N1CE
54 Myrtle 5t
Mewpart, NH (13773
Mt B=zcon Amnteer Radio Chab
PO Box 341
SWapaingees Falls, MY 12550
Nevads Pecket Coordinators Committes (NPCC)
P Box 12116
Hean NV 85510
Inlemel: ElwiRoonncciis com
Mewzleter The NPCC Rag

Mew Lngland Packel Radio Association
(MWEFEA)
P Box 208
East Kingetom, MEH (2827
Newslomer NEPREA PacketEsr
Muw Mexdeo Packet Radio Society (NMPRS)
c'n Bren Mileshsolky, W5ZGT
1021 Dekesta SE
Albagoesque, Newr Mexico 87108
[ni=met: nSeg i swop.aoom
North East Digitn] Association (NEDA)
PO Box 563
Mancheaer, WH 05103
[niemm=l: nediiie bedm com
bttps/ rarancam or g ~amameEa M ED A htm]

The Morheast TCF fAssociation (METCF A
oo Sleve Meuse
80 Bredmesadms Dinve
Eact Bridpewatsr, Ma (12333
Intemct: infolfnecpa.ong
hr.‘p:n'-".mw:u.'[-;:p.a.um
Momhem Calilomin Packet Assocaation (NCPA)
B0 BoxelTln
Sunnyvale, CA 94033
hitp:srmsmilh.comy/-oopa
Mewsleter: NCFA Downlink
Motk Missizsippi Digital Hadin Aszocizbion
(MAMDORA}
/o Urzig Lindsey, KXIALG
P Box 5054
Mississippi Stte, M5 30T82-3024
lutemict: creigifivernenssre, mesiale adn
hilper e ssm mastass. edu/'~craig MMDEA
(¥hie Packet Fnibustasts Club (OFAC)
cio Bob Ball WHERWHA
A0 Riva Ridge Bhnd
Czhiznna, OH 43240
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Cimtario/Western WY Packer Advisocy Group
(OWNYPAL
oo Pl Savims EB2ERE
T79 Englewood Avenue Apt ]
Kenmore, WY 12223-2330
Tnivmel: w85 inena L bullickedu
I'scific Pucked Radin Society (PPRE)
PO Box 71562
Palo Alle, CA 94303

Maickal Association of Weslarm Mew York
{(PAWNY)
P.O_Boe 1856
Cheekinwayg, MY, 142258858
Intemet; infodEhamgate sumperis, edu
hitaykamgate] sunyeric.cda
FacketFist ol Warh Camline
Meraork and Fregrency Coordination for
Esstan MNiorth Caneling
oo Facy Pearee ENAAD VP
116 Witerltuil CL
Cary, MO 27513
Tntemcr: kodeg gryiimos.aot

Packel Radio Ogrmization of Moot (PROM}
cfolilenda Allen ELETIE
165 Coaifer Rd
Libky, MT 50023
Pennsyhvamia Packet Agsnciation (FaPA)
o Bryam Simanic WASLEN
L Wild Cherey D
DuReds, PA 15801

Puget Sound Amateur Bedis TCRP (roup
cfo Steve Smoh MNEGM]
14919 ME 163¢d Strest
Woodmville, WA 28072
Intemet: stroherthsleyon com
bEpyorararamemer.ampr o

Radio Amzicor Satellite Corp (AMSAT)
P Hoe 27
Washinpion, DC 20044
hEpy o qualcom s conyBmsa A sl
ome. html
Newsleter: AMSAT Joumsl

Radie Aeatenr Telecommurications Socicty
(RATS)
wio Bran Boceandi, N2ZMI'M
FO Box 53
Park Bidge, MI 07636
brip:ffwarenmis.ore

Rochessr Facket Group
o Frod Cupp W2OTIC
27 Crescent RBd
Lairpart, MY 14450
sen Dizgo Pecket Badio Assocaton {SANL-
PAC)
/o Barry Giershenleid
5085 Asvoyo Lindo Aw
Bun Dhicgn, CA 22117
Mewsletter: San [iego Packet Badio Associa-
thom Mewslettar
Sputh Camling Amsicur Badio Dogral Sccicey
BCARDE)
PO Box LZAE
Caalumbaa, SC 20202
Mewsi=ter SCARDS Mewslelter
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Soulhem Amsteer Puckel Sociely (SAPE)
i Weyne Harrell WEHLYY
P 1 Box 348
Sycamars, G 21790
hitoshswrw surfeonth cam—cparcfaps b

Sputhem Califemia Associalion of Packel-Hadx
Systern Operutors (SUAPE)
P.O. Box 63643
Lom Angeles, Ca. SHES
[ntemet; kiiveiEeacl.com
Southern California Digie] Commupicaiions
Councdl (BCDCC)
P Hox 2744
Hunsineton Beach, CA F2647-2744
MewalsGos The [-Fome
Southern Uregon Ameienr Packet Kadio Assogia-
ron (SOAFEA)
oo Albort I Dawson
32 Talent Ave. #38
Taleny, QR 97544
Intemen: whiswlimisozpra.org
hitpe fapraooy
Southern [k Pucket Users Group (SUPUG)
o Ken Olpeer MGEKBRM
2126 Cobblecresk D
Ceelar City, UL 84720
Intemes: knoliverEcd, net

Tenpessee Dackbops Upembtors Memmook Eovi-
memeet [TRBONE)
c/ia Terry Cox, KB4EA
110 Fizberville R,
Collierwille, TH 38017-4100
Intemel: thcoxiEfedex.com
Tennessee Network [TENNET)
oo Jeffrey Ansten KGIA
2051 Clearyview Diove
Cookevile, TH 38508
Intemeat: jrald54Emtech ada

Texes Facket Badio Society {TFRE)
PO B 50238
Dlenton, 12 Ta20G-0Z34
Intemet: woShiEasc ooy
hip/Awww apraTgipTs
Mewsletter; The TPRS Quartety Report
T'rensure Coast Paslket Groop [TCPG)
o/ Bill Britten EBSVOL
8703 5E Jamdine ST.
lobe Sound 11, 23455
Infemict: w2kar{Rione.com
Tucson Amatour Facker Radio Corporation
(TATFR)
RUET-29 E. 'I;lnq_uz Verds Bd #3137
Toczon, AX BI745-93500
Inwmet: TAPRGETAPR ORG
httped e mprorg
Mewslober: Packel Stulus Register
Twmsl AN Amster Redio Ol
P Box 32301
Fridley, MM 53432
Mewslener: The TwinsLAN Hescom
Litah Pecket Kadio Associztion (UFRA)
o Bart Ven Allspn KATEFD
11883 § Kinaey Cir
Riverten, UT 34085
Waks Digie! Communications Group (WDICE)
cfo Randy Ray WASSZL
9401 Tanmas Ct
Baaleigh, MC 27612
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Western Michigen Packet Badio Association
TWMFRA)
PO Bew 4512
Muskepon, Ml 43442
Wizconsin Amarsur Facket Fadic Asseciation
{(WAPRA)
Pr¥ Box 1215
Food Du Lag, WI 54535
Wewsleller: Badger Sinte Emoke Signals

Csmads
HEX % Group
PO Box 131
Orille, ON - L3V 612 Canzds
Mznitoba [Ygibel Mmesrpency Commounications
Groops (MOECG)
eio Jim Towneend, VE4CY
2103-535 Garry St
Wiemipce, ME R3C 4H4 Camada

MARCAN Packet Motwodk
ooy Ron MecEay VELAIC
Bror 188
Comwall, PE C0A 1HD Cannda
Packet;
VELAICHYELATC PECAN MOAR
Intesmct: mneckay@peioelpe.ci
OatacdoWesters WY Pecket Advizory Gmup
[WNYPAGY
/o Paul Sevini KB2KEB
TT9 Englewood Avencee Apt 1
Eenmore, MY 14223-2330
Intemet: 2a5850 T eenet buffaloedu

Oitzwa Amzteur Badio Clob Packet Working
Grodp
Lincoln Heights Fosta] Outles
P.0. Boee 32032
1386 Richmood Band
Oawa, ON K26 800
Internet: bendThydss cadeton.ca

Warcowver Amatcar Dhgitsl Communicaliens
Group (WADCGE)
0331 Odlin Rd
Richmond, BC Wal 1E]  Canuda
Mewsletter: The Pecket

Wancouver Area Packet Orgenization (VAFO)
oo Rob Reid, VETFU
4510 Bradfond Place,
Telm, B. . W4R1G33 Chopda
Intzmet: mred@exonet.com
hup:fmmdimknctob_midfvapo himl
Mewsletter; VAPLD Gazetie

Winnipeg Amatenr Badio Packet proap (WARF)
ofip Chriz Setia, VE4SET
158 Fairlane Awe
Wirmipeg, MB H2Y OB3 Cenada
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1998 Dayton Hamvention Digital
Communication Eventsl

Last yearthe TAPR Digtal Forum was held in the large
curtained areas, but we have found out that this area is pow
an cxhibitor arca. We should know (he location of the
forum by the next PSR, We are currently working on the
speakers for the forum. If you have any suggestions, please
letus know. Also, ithas been rumored (hat the Hsmvention
on Fridsy will open much carlier than in years past.

The 1998 "Packet BASH" sponsored by TAPR and the
Miami Valley FM Association will be held on Friday of the
Dayton Hamvenlion. The BASH will again be held at the
NCR location south of Dayton. It is a great spot and we
look forward to having a third vear there,

A buffet dinner, a rafflc for some neat prizes, a greal
program, and lotis of fun are in store. Keep an cyc on
TAPR-BEB &nd lhe Web pages for the latest information.

This will be an opportunity for packet and digital radio
enthusiasis W have s great night out while at Hamvention,

The schedule of events is sill tentative, but will look
something like this:

1900 Dinncr

1945 Welcome

2000 Keynote Address

2030 Rallle

20435 TAPR SIC Meelings

For morc information, send email to
“packbash@nSur.ampr.org” or stop by the TAPR booth
at Daytoen for schedule and map.

1998 ARRL and TAPR Digital
Communications Conference

Chicago will be the site of the 1998 ARRL and TAPR
DCC. Contracts are underway with the hotel and the
conference should be held on the weekend of Seplember
23-27 or as an alterngtive dale the 20-21st. CAPRA will
be the local host and we will be working with PRUG
(Packet Radio Uscrs Group of Japan) to be the Ot ever
international host, which we hope will becume a regular
part of the conference. More information will be released
in the coming weeks as the location, hotel, schedule,
workshops, and rcgistration prices are fixed by the
conference committee. Check hibp:/fwww.iapr.org/dee.

There will again be a National APRS Symposium held
on Friday and Steve Dimse, K4HG, will coordinaic the
cvent. If you have suggestions for the Sunday seminar,
please let the olfice know. Student papers will again be
accepied and the deadline will be in June. 'We hope that
this vear’s DOCwill continue the positive trend witnessed
over the last three years.
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How to make APRSDos Maps from the
USGS CDs

Atie Booicn
n2zreEwehapan. ael

The first thing you need 10 do 1o make APRSDos Maps
from the U.5.G.5. CD is tv GET THE CD! They can be
oblained from:

USGS Earth Scicnce Info Center
507 Nztional Center
Reston, Virginia 22092
or dial 1-B00-627-0039 to place a credit card order (o
MapExpress.

Be surc to ask for the *“1:100,000-Scale Digital Line
Graph Data Hydrography and Transportation, Optional
Formal™ CD. The thirtcen discs cover the following
arcas:

Area 1 = ME, NH, VT, MA, BL CT and NY
Arca 2 =NI, PA, OH, DE, MD, DC, VA and WV
Ares 3 =NC, SCand GA

Ares 4 =FL

Area 5 =TN, AL, M5, LA and AR

Arca §=IN, TN, IL, M and TA

Arca 7 =MI, Wland MN

Arcy 8 = TX and QK

Area 9 =NE, K5 and CO

Area 10= NI, 5D, MT and WY

Area 11=NM and AZ

Atea 12= NV and CA

Area 13=1D, OR and WA

Area 51= Undisclosed location someplace in NV!

Cnee you have the CD, there are two ways 10 proceed.
If you want to install the CD on your harddrive, doso, but
it's not necessary, It is just a bit faster (but not much.)

After the CD has been installed, type cd\dlg {or
whatever directory you put it in) (if you didn’t install il,
start here!) and then start it up with DLG.BAT, Then tell
it you want to extract DLG fles, A graphic appears on
your sereen showing the ares the CD covers. Select View
Quad to zoom into the arca of interest, lell-click on it, then

| oght-chek.

Now go i Map Fealwres snd select ROADS and
HYDRO. You mightalso put in Reileoads il your arca is
sparse on roads and small lakes. Then press cnter and el
1l where you want the expanded files 1o go.

The Other Method

Fut the CD in the T reader and invoke DLG.BAT.
Move the cursor amund and take note of the name of the
quad which sppears in the blue box. Close that program.
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Look in the directory of the CD, and wnder 100k dlg
you will [ind g subdireciory which corresponds to the first

eight letters of the name of the quad. This contains four |

zip files. You want to unzip the ones that have HYDRO, |

ROADS and, if desired, RAIL. Unzip them all into the
same direclory.

Now go to the TAPR site and download
Mk100k3.z1ip, which is the program you're going to
use to actually make the maps from the CD data you
just unzipped. TUneip ME100k3.exe to the same
directory we've been using, and put the text file in your
APRS\README direclory, then start it

Okay. Here comes the hard parl. You have to
determine either the ¢énler of & single map’s lat/lon, or
the norlhwesl corner of a seres of maps that you'd like
to make. You also need to decide what scale they
should be. II the ares 15 sparse in roads, you may bhe
able to gel by with four-milers, but some areas can only
be done at 2 half-mile scale. You'll find out soon
enough if it's Loo big!

Let’s start by making a single [our-mile map.
Change direclonies to the onc wo're using and type
ME100k3.cxc. Following the prompts, tvpe in the
path to where you are, ptess enler, press enter again to
tell it you're using the CD, then type in the name you
want the map to have. Now enter in lhe latitude in
DD MM .MM (note the comma and dot!) followed by
the longitude in the same format. Then tell it vou want
a 4-mile map. Press enter again o confimm the detail
level and press 1 for onc map. Now sit hack and wail,
It’s kind of fun (for a bit) to watch the maps form from
the dala.

Once Mk100k3's done, it"1] tell you whether or not
the all-important POINT COUNT is within the
3000-point limit. If it's below 3000, it'l] he
automatically saved as a “.map” Ole. If mot, i1l get
saved as & “.dal” hile, which may or may not be fixable.
Morc on that later.

If the proluct of Mk100k3 cxcccds the 3000-point
limit look in your main APRS directory. See am
executable called Maplix##.exe? Fire it up. Do a bit
of reading and 4 <cr>. Read a little more and Joad up
the now MAFP or DAT lile. Look al the upper right
corner and scc what the actual POINT COUNT is.
How far above the limit i3 11?7 35007 40007 More? If
14’8 much above, say, £1-4200 arca, it may have g
chance. IIiU's much bigger you may as well toss it
now,

Is now lime o slarl winoowing 1t down. The first
thing you can do is to press T{asks) S(krunch), which
climinates small turns in the road. You can use the
default slope of 1.2, or maybe a bit more depending on
the density of the map. When it's dooe it'l] beep at
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you. Then press the spacebar 1o see if you've gotten
helow the 3000-pointpoint,

If not, and vou've got lots of little ponds or lakes,
you can delete them by clicking on them and pressing
Efdit) Kiill [esture). It's surprsing how many little
puddles are on those CIV's, just eating up map points!

5till have too meny? This is where it gets interesting
(and boring, and repetitive, and the poinl where some
folks throw their hends up and cry bloody murder!)
Pul your finger on the P{revious feature) key and keep
it there until you get to the first map point. Press E(dit)
L{ock) and start going through the map poinl by point,
deleting those that are superfluous. Sometimes this
means a slighily less crinkly coastline. Sometimes you
cen eliminate points on a line that are inlemmediate to
other points.

And sometimes you have to he ruthless! I remember
onc 4277-point beast thal I linally (barely) got down
e exactly 3000 by climinating a whole 1ot of bends in
the strects. This is one of those cases where the interest
isn't how graceful the bear dances, but mercly that that
bear CAN dance.

[f, through all these methods, you STILL can’| get
the map down to a manageable level, toss it. Make
smaller ones.

There are three ways of saving maps for APRSDaos:
Normal, Line-formal, and Compressed. The
advanlages of the latter two is that they both save drive
space and load a bit fasier. But in order to save them
i that Format, all of the map's points MUUST BE
WITHIN THE YELLOW BOX!

This 18 a¢tually Laicly ¢asy, though tediows, o do. I
start in the northeast corner of the map, zo0m in to &
tight scale and cither delete or move points to 4 point
JUST inside the box.

Once you have the saved map, vou want to get it into
4 maplist. In your main APRS foldcr you'll find a
QBASIC program called MKMAPLST. BAS.

Rum it. You'll wind up with a filc which gives lhe
map’s name(s), ccnter, scale and at what point of
magnification it should appear. Tack this stuff onto the
bottom of MAPLIST.USA, rename the maplist with an
appropriale exlension snod edit the comments, if you
like.

Congratulations! You have just created some new
APRS maps! You might want lo consider uploading them
lo the APRS UPLOATD arca of TAPR's FTP site 50 we
all could cnjoy them. Some of ws are actusily map
collectors. [ just happen to have about 3300 DOS maps
(this week.)
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TAFR Organization News

Kits/Publications Update

TAPR Member's Mug, Shirts,
and Badges

Dion’t forget that TAPR has mugs,
shirts, and callsion badges available.
The TAPR mug is an 1loz white
Porcelain Mug which has TAPR
logns in both Black and
Microwsvahle Gold, TAPER shirts
arc available in a varicty of sizes,
siyles, and colom with the TAFR
logo stitched into {he material. You
can also have your name and callsign
added underneath. And as always
TAPR badges are siill popular. Let
everyone know you're a member and
supporier of TAPR!

TAPR GPS Update

The TAPR GPS Page has bcen
updated lo include the Garmin
GPS-25 OEM board, Garmin GA-27,
and scveral new Molorola GFS units,
See hlps/fwww.iaprorg/gps/ Steve
Bible, N7HPR, has taken over the
task of keeping up with various GPS
lechnologics thal can he made
wvailable 1o the membership through
TAFR.

The GPS-25 is 320 more
cxpensive then the GPS-20, but il is
a tmc 12 channel parallel scnsor.
Several of you have contacted the
office about when we would have

these — (hey are available now ":'_,i.l
for ordering, As with the e

GPS-20, we will be placing g
ordems the l[irst of cach month. 8

We will continue to offer the Sieal
(GPS-20 as long as Garmin makes Serm
them available for those that wan| SEEE

the multilcack umt.

the Garmin GA2Z7 and Motorola g8
Antennaf7. This should provide g
good choices 1o the membemship 8
for antcnnas, something that has S5
been lacking.

Alsc, keep an eye out for an 8

inexpensive solution for DGPS. ERee

Somecthing that a lol of you have
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| been asking for over the lasl year
When a kil or possible scmi-kit s |

available, it should be very popular!
TAPR will post something when
official.

On a last note regarding the
GPS30PC offer — out of the some
500+ units made available Lo
members, we had 5 [ailed units
relumed.  Special thanks to Brad
Wiseman and GARMIN for allowing
TAPR to make these unils available
to the amateur radio community.
Darothy reported that we had about
15 GPS30PCs left that have cither
becn orders 1hal were canceled or not
purchascd afier sending e-mail.

TUGC-52 and METCORN-I
personality board

The TUIC-52 is very closc to going
to beta test, Juslwaiting for two parts
to armive 50 that we can send out the
Kits 10 the teaters. The METCON-II
personalily board is in from the board
shop and Paul Newland, ADTL is
building it up to sce what we have.
Wilh leck we can procced with the
beta lesting of the METCON-II
shortly.

There should he more news in
upcoming PSRs concerning the
enclosure development for the
TUC-52.

=

&
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DAS - Digital Accessaory
Squelch

DAS kits are still available, We
will be looking 2t another run of
bozrds so that we have another THD
kits o sell.

TAC-2

The TAC-2 has been shipping ala
sleady rate since it bocame available,
The TOC development tcam is
working on the clock ophion, buluntil
some of the commitments are
completed by the development
aroup, the project will be on a slow
track. For more details on the
TAC-2, just subscribe to the
TACGPS mailing list. Therc is an
cxcellent discession on XNTF and
other issucs on the TACGPS list.

MIC-E

Another 50 kits are being
compleicd and should be available
through the office the first of
Februzry. I[ you have questions
about what the MIC-E does or how
people arc using i, you can use the
MIC-E mailing lisL.

Networking Without Wires:
Amateur Radlo TCP/IP

Thanks to cveryone who followed
up on last issuc’s request for an
editorn, we Iocaed someone and have
seversl oew reviewers
8 available as well. John
i working on his last
chapter amd the
8 necessary fipures and
B tablics arc beoing

# can be merged into a
g new layoul il will he
2 off 10 the reviewsrs for
8 comments. We had
8 hoped [or & Dayton
&= printing, but with the
=3 Lysk ahead, Scptomber
815 probably a hetter
csiimate at this time.

EEE LN
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TAPR Qrganization News

1998 CD-ROM

The TAPE 1598 CD-EOM will be
available at Dayion, The CD has be2n
updated and zome of the old siuff
deleted and new smif added. If vou
don'Uhave a computer which supports
the necessary browsers sollware,
don't worry, vou can still get all the
data directly rom the CT2 ke before.
The CTY will again he a TRO-966{)
standard, which will allow it be
accesscd on any number of plarforms,
The price will not change from Iast
year-- 120, + 54 sth. Kecop aneye on
TAPE-BE and the web page for
information hefore the next PSE,

an gye on TAPR-BB and the web
page for the latest information.

8600 Baud Land Mobile
Modifications Wab Page

The 9600 baud web page is now
available on the TAPR web site.
hitpe//www.iaprorgfaprhml/pub.
9600Lhtml. As was noled in the last
18sue, not all scctions of the book are
available as of yel, because the
authors wanl o make some final cdits
and changes on certain sections. As
scctions are made available, they will
he added 1o the web page. Sorry for
the delay in getting this done, bulilis
happening. I you have modifications

youwould like 1o add Lo the page, vou
can send them in clectronic format to
taprigitapr.org ar contact Greg Jones,
WDSIVD.

Spread Spectrum Update

The Spread Spectrum Update
publication is back off of hold and is
moving forward, Papers and articles
to be included are being gathered
currently. The goal of this
publication will be to have a new
updated booklet of information
available ¢m the topic of Spread
spcetnum.  Keep an eve for more
information in the next PSE.

ARRL Bulletin 58; FCC announces
Electronic Renewal Form 900

Hams now can renew their licenses on line, The FCC's
Wireless Telecommunications Burcau (WTB) has
consolidated eight renewal forms inlo one form. Form
900, Application [or Electronic Renewal of Wircless
Radio Services Authorizations, is an intcim measure 1o
permit all WTR licensees, including hams, to renew their
licenses eleclronically.

This form is only for reoewals, oot for liccnse
modifications. You can only cnter changes (eg, name,
address) using Form 900 as a parl ol the process of
redewing your license. You can only use Form 900 if the
expiration date on your license falls within the renewal
window (within 120} days of expiration). You cannot usc
Form 900 to renew an expired license. Form 900 may only
be submitted clectronically. No Form 900 paper
applications will be accepied. When filing Form 900, you
will be required to cnter a Social Security Number [or &
taxpayer [D number.

Access Form 900 on the WTB Elecironic Commerce
page: hilp:feww. fee.poviwib/clectcom.himl (click on
Production Page for Elcctronic Commerce Applications
to access the Form 900). Click on any item number for
[iling imstructions. Once you have filed the form, clicking
on Elcctronic Renewal Query lets you view or print the
information submitted.

Once vou have successtully submilted Form 900, it is
impaortant (o click on the Continus button to obtain the [ee
information pertaining to your filing. The screen will
prompt you with a Fee Remiltance Advice, Form 159, The
form will indicate that thers is no charge to renew an
Amatcur Radio license (exceptl for vanity call sign
holdets, who won't bave to renew for scveral more years
yet). Form 200 updates will be batch processed at night.
They are not instantaneous.

Send comments about the FCC Form 900 to
srocd(@ifec.gov. For technical assistance, call the FCC
Technical Support Group at 202-414-1250. (iher general
information may be obtained from (ke FCC's National
Call Cenler al 888-225-5322 (CALL-FCC).

----------------------------------------------------------------

Mail-in Ballot for TAPR Board of Directors Electlon

All Information Must be Provided:

Vote for up to three;

Mame (prinbed):

John Ackermann, NBUR (ex-AGEV)

Marmiber Mumber:

_____ Barry McLernon, VE3JF

Check Number (from malling label:

_____ Jim Neely, WASLHS

Slgnature:

___ Doug McKinney, KC3RL

Mall to: TAPR, B287-309 E. Tanqua Vearde Rd. #337, Tucaon, AZ B5749.93990,

Winter 1088 - lasue #65
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Must be racalvad by March 15,1997,
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Tucson Amateur Packet Radio

Mie
(R LT g il o oty Vel fefermation B9ET7-307 E. Tongue Yorde Rd #3357
TAPR AFRSTH 3_ﬁ.ﬂ:nu_“_ﬂi 1 449,00 20 Tucson,. Arizona = 857T492-9%99
TAC-2 {Toully Accurate Ciock) | 39.00 1 Offlce (#40) SO3-0000 = Fox; (PA0) S68-2584
DAS {OTHF Acoessory Squelch) | ¥6A.00 1 Asseenin Dec %5 05T Intarnel: TAPRGTAPR.ORG * www.laprog
D5P-93 wl wall tramsformer 430,00 16 cheok with ofice o ship dine, ro s ™ Hon-Prafi Research and Development Corporation m
AN-93 HF Modern $90,00 3 limited kits available. December 1997 B
._“.”__H _wﬂm.wn_ﬁ Madam “T__Emﬂ .N_ oL i www tapr.org * fiptape.org + tapr@taprorg B
pEnETRet o — Rt el Office Hours: Tue-Fri mﬂE.HmﬁE pm-5pm CT
| ik Dnﬂn:.._ 55,0 I il dor mepenerathen repeater operation ) H
F-232 Modem ‘Disconnact F20.00 I sioplfis conection of extenal modems DRI Ft el Loy Mumber o
PEZ3IMEX Inztalladion Kit $20.00 1 for ianaltuion of %600 modem in PRIT0ED af Yearn Tatal =
¥RIZI1 DCD Mod, 000 1 1 . m
Sie Machine DCD Mod, | 500400 2 w:.ﬁh&ﬁpﬁ “HMM £
State Hachine DED wilne Clock £15,00 1 For KPR or ot THC i |66 er TG deck e LS 3
[ Intecasaticnsl $25.00
L 3K BAM v TR updane docs f 2k (H) 2 ...U_ Rencwral
THC-2 1|4 wiklsS EPROM 1500 4 Inchates |15 Commanis bovklet [bebow)
[T.1.% Commands Bookiet [onlyh 34.00 1 Rll THEC-2 command ez far 1,15
| THC-2 WABDED EPROM 11200 1 B commeoversan far ARESDue asmwbinl SubTotal
[ TMC-1 WARDED EFROM | %1200 ] :
_TMC-2 KISS mﬁﬂz $12.00 : — Membership 10% Discount
{ TR0 KISS EPROM 3 1 | v e
(-7 WABDED EFROR i Escept were noted  Irlernber # (Flace new il joiniogh
bl attofs TR AR Total Sales (Subtotal minus discount) 5
1597 TAPR CD-ROM 320,00 4 BO 9580, £50 Mups of info! wi hirnl rae pages Texas Residents
Wiretess Digital Communicadons | §35%.59 B XK+ pages widisk by Toen Mellermatt, MSEG R el e ) o
Packet Radie: Wikt? Whyl Howe! FIL.00 1 130 pages. TAPR'E Packet Radie beak, Membership (New or Renewal) e
BES Sysop Guide £9.00 = 1 &0 pages, s Barry Buelow, YWACR|T i and Handli m
TAPR's 94 Annual Proceedings k] 1 Papeers beam the Arcial Meeting {Tucson) W m”.w_u.__.,m.__ﬁ ._U__u_& H.- _._.._._.ﬂ m
TAPR's 95 Annual ?aﬂﬂ_q..m. 700 2 Papers fram the Al Mating {5¢ Locish -ar lotal Kit = m._."en_u_ : &
PSR Set Vel | (¢ - #17B1-T5) | $10.00 B ki, LE B
PSR Sec Vol Z (1118 - 936 86 - 9] | $20.00 8 m
PSR, Sec Vol 3 (137 - 452 90 - 93) F20.00 E o .
ARRLITAPR 957 DCC 5.0 1997 DCC Procostings Bakimore, MD B e IhleE
ARRL ENE Proceedings 15t - 16th all . Individal Proceedings, e+ for prices arders must contact TAPR for amount,
Entire Set ARRL DCC |sc - |Gth F] 144 |2 Proceedings fram 1901 e 1997 TOTAL Order Amount
TAPR 1101 Coffes Mug logo 1100 | 4 Logo s black pnd microwavable goid C Greddk cord i
TAPR Badze $10,00 8 indude Mame and Call fer hadgn L1 Gy bt
i httputeesrsrmprorgiapeiomlhices himl _H_.____m.._ (] Masterord
il 0 §3 perdick Soe TAFR Softwss Library Lit et #
o ptm Al i | [ ._...__m._..n ] Expiratlon Dain:
mn__.q_.__z..._mmm u_.n__._ﬁ__na_.._m_. _#_nmu_ | Fla900 1 Mo Discowew =t
Oncore Vi° GFS (Mobar Price] | $269.00 B Mo Discowrt TSI ng
Ganmnin LaPa-20 Datm Cable 51500 1 Mo Discoare, ;
MO Re-ag Connector wicons plgal | 315,00 1 Mo Disoux Hma L Ll
Garmin GFS-10 __.._E.an_ﬁn...._,ﬁ. Kic| $35.00 B
Dncore VP IteracePower ﬂ-.n $35.00] B Streal Arkheas.
Sulitotal: | Added Total Kit Codes City{ Bie/ Zp: =
All prices subject to change witliout notice and wre payable in U8, funds, Members receive 10% off on Country; Fhrorss Hurbar m..
o

Kits and Publications, Please allow six o cight weeks for your order to be shipped. For specific
informittion on kits, see Product Description flyer, ktnmat E-mai;






