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Aseenen  1C-3200A

at the Sm

Finally there’s a compact
full featured 25 watt FM
dual bander that's simple in
design and operation, plus
very affordable...the
IC-3200A.

Dual Bands. The IC-3200A
covers both the Z2-meter
(140.000-150.000MHz| and
70cm (440.000-450.000MHz)
bands. The |C-3200A also fea-
tures fully programmable off-
sets in 5KHz steps for MARS
and CAP repeater operation.

25 Watts. The IC-3200A
delivers 25 watts of output on
both bands. Or the low power
can be adjusted to one to ten
watts.

Compact. The IC-3200A
s only 5¥2"W x 2"H x 8%2°D.

Simple to Operate. With
only 14 front panel controls,
the IC-3200A is by far the
easiest dual bander to use.

Memory Lockout. For

scanning only certain memory

channeils, ICOM utilizes a
memory skip (M SKIP) function.

10 Tunable Memories. To
store your favarite frequencies,
10 memories are provided,
Each memory will store the
receive frequency, transmit
offset, offset direction and PL
tone. Each memory can be
tuned up or down when

pallest Price

act Dual Bander

selected, yet automatically
retumns to the original fre-
quency when reselected. All
memories are backed up with
a lithium battery.

Scanning. The IC-3200A
has four scanning systems...
memory scan, band scan, pro-
gram scan and priority scan.

Other Outstanding Standard
Features:

¢ New LCD display, easy to
read in bright sunfight

¢ Tone encoder (all PL/
subaudible tones built-in)

e |C-HM14 mic with up/
down scan and DTMF

L

@ |

® One antenna connector
(Duplexer already installed!

¢ Variable tuning increments
5 and 15KHz (2-meters)
5 and 25KHz (70cm)

® Frequency dial lock
® Dual VFO's

® Mounting bracket

Optional Accessories. Ar
optional IC-PS30 system
power supply, voice synthe-
sizer and IC-SP10 speaker are
avaiiable.

See the IC-3200A at your
local ICOM dealer for the bes
buy on a full featured dual
bander.

1COM

First in Co?ﬁmuni_cationi

ICOM America, Inc, 2380-116th Ave NE, Believue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, ¥X 752 3¢
All stated specifications are approximate and subject to change without notice or obligation. All ICOM radieos significantly exceed FCC regulations Imiting spurlous emissions. 3200A38!



LARGEST HAM OUTLET IN THE WORLD

STORE BUYING POWER

[€3]ICOM

IC-3200A
DUAL

[€ 3] ICOM||C-1271A

Covers &
: Both el
Superior/Grade CGearioral 2 Meters 1.2 GHz Transceiver:
R K B &70cm The First Full-featured

1240-1300 MHz Transceiver

SALEICALLFORPRICE | | ATEST EDITION AT GREAT LOW, LOW PRICES

[€31ICOoM] %
IC-28A/28H

NOW! RAPID DELIVERIES
FROM OUR OUTLETS

HAND-HELD
VHF/UHF

2-METER MOBILES
IC-2BA (25w) 1C-28H (45w) IC-02AT IC-2AT

SPECIAL NEW PRICE! To Our Customers IC-04AT IC-4AT

[€3] ICOM| |C-R7000

IC-3AT

The Latest in ICOM'’s Long 25 MHz-1300 MHz - -
Line of HF Transceivers IN STOCK FOR HF TRANSCEIVER
CALLFORLOW,LOWPRICE IMMEDIATE DELIVERY SPECIAL NEW PRICE!

All Major Brands in Stock Now:

é ‘ ANAHEIM, CA 952801 BURLINGAME, CA 54010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
e 2620 W. La Palma 999 Howard Ave 1702 W. Camelback Rd 6265 Sepulveda Blvd.
e (714) 761-3033, (213) 860-2040 (415) 342-5757 602) 242-3515 (B18) 988-2212
- Between Disneyland & George, Mgr. WBGDSY ob, K7RDH Al, "L!FT HE"EHA
Knolts Berry Farm 5 miles south on 101 from SF0  East of Hwy. 17 San Dego Fwy
Bob Ferrero WERJ :
President ATLANTA, GA 30340 OAKLAND, CA 94606  SAN DIEGO, CA92123 ' Victory Blva qu Il'“lﬂ i i
6071 Bulora Hwy. 2210 Livingston St. 5375 Kearny Villa Rd. STORE HOURS . '
Jim Rafferty N6RJ  (404) 263-0700 (415) 534-5757 (619) 560-4 10 AM-5:30 PM . |
VP So. Calif Div. gil, Mgr. KC4MJ Joe, Mgr. K508 om, Mgr. KM6K )
Anaheim Mgr. Daraville, 1 mi. north of I-285 17N-5th Ave. /175-16th Ave Hwy. 163 & Claremont Mesa Blvd CLOSED SUNDAYS sheis

CALL TOLL FREE (800) 854-6046

Toll free including Hawaii. Phone Hrs: 7:00 am to 5:30 p.m. Pacific Time. California. Arizona and Georgia customers call or visit neares! slore. m‘_j
California. Arizona and Georgia residents please add sales lax. Prices. specifications. descriptions subject lo change without notice. =



THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH

* One year warranty.

* A patch should work with any
radio. AM, FM, ACSB, relay
switched or synthesized.

* Patch performance should not
be dependent on the T/R speed
of your radio.

* Your patch should sound just
like your home phone.

| * There should not be any sam-
pling noises to distract you and
rob important syllables. The
best phone patches do not use
the cheap sampling method.
(Did you know that the competi-
tion uses VOX rather than
sampling in their $1000 com-
mercial model?)

A patch should disconnect
automatically if the number
dialed is busy.

* A patch should be flexible. You
should be able to use it
simplex, repeater aided simplex,
or semi-duplex.

* A patch should allow you to
manually connect any mobile or
HT on your local repeater to the
phone system for a fully
automatic conversation. Some-
one may need to report an
emergency!

* A patch should not become er-
ratic when the mobile is noisy.

 You should be able to use a
power amplifier on your base to
extend range.

* You should be able to connect
a patch to the MIC and EXT,
speaker jack of your radio for a
quick and effortless interface.

* You should be able to connect
a patch to three points inside
your radio (VOL high side, PTT,
MIC) so that the patch does not
interfere with the use of the
radio and the VOL. and SQ. set-
tings do not affect the patch.

* A patch should have MOV
lightning protectors.

*Your patch should be made in
the USA where consultation
and factory service are immed-
ately available. (Beware of an
inferior offshore copy of our
former PRIVATE PATCH I1.)

ONLY
PRIVATE PATCH lli
GIVES YOU ALL
OF THE ABOVE

PRIVATE PATCH il

SIMPLEX SEMI-DUPLEX INTERCONNECT

The telephone is the most powerful mode of communications...
PRIVATE PATCH Il gives you full use of your home telephone from

your mobile and HT radios!

With only three simple connections to
your base station radio, PRIVATE PATCH
Il will give you more communications
power per dollar than you ever imagined
possible.

Suddenly the utility of your radio is drastically
increased. There are new sounds.. . . dial tones,
ring tones, CW ID and the sound of voices you
never expected to hear on your mobile or HT
radio! What a convenience!

PRIVATE PATCH lIl frees you from member-
ships, cliques and other hassles common to
many repeater autopatches. You can call who
you want, when you want and for as long as
you want. You can even receive your incoming
calls!

VOX ... the right choice!

VOX based phone patches offer many perfor-
mance and operational advantages over the
sampling method. These include operation
through repeaters, compatibility with any
radio, no lost words or syllables, greater range,
smooth audio free of continual noise bursts,
etc., etc.

Most amateurs are not aware that the competi-
tion’s top of the line patch is VOX based. (You
know ... the $1000 model they enthusiastically
call “our favorite commercial simplex patch”
on page 3 of their SP brochure.)

PRIVATE PATCH Ill offers about the same
capability, performance and features as their
top model but is priced closer to their bottom
of the line (SP) model!

So why settle for SP when top of the line costs
little more?

To Learn more about PRIVATE PATCH lll and the advantages of the VOX concept, call or write for

our four page brochure today!

PARTIAL LIST OF FEATURES
« OPERATES SIMPLEX, THROUGH REPEATERS, OR DUPLEX ON REPEATERS = VOX BASED = TOLL
RESTRICT (Digit counting and programmable first digit lockout) » SECRET CODE DISABLES TOLL
RESTRICT FOR ONE TOLL CALL—Automatic re-arm = AUTOMATIC BUSY SIGNAL DISCONNECT
* CONTROL INTERRUPT TIMER (Maintains positive mobile control) « CW ID When you connect again on
disconnect. Free ID chip. * SELECTABLE TONE OR PULSE DIALING » MOV LIGHTNING PROTECTORS »

THREE DIGIT ACCESS CODE (e.g. %91) * RINGOUT (Reverse patch) Ri

ngout inhibit if channel busy.

* RESETTABLE THREE MINUTE TIMER « SPARE RELAY POSITION = 115VAC SUPPLY

Options:
FCC approved coupler
12 VDC or 230 VAC power

DEALERS

AMATEUR ELECTRONIC SUPPLY MADISON ELECTRONICS SUPPLY
Milwaukee WI, Wicklifie On, Houston, TX

Orlando FL, Clearwater FL MIAMI RADIO CENTER

Las Vegas NV Miami FL
BARRY ELECTRONICS CORP.
Naw York, NY llll:tES ELECTRONICS
COLES COMMUNICATIONS LERnrini, Wsm FL
San Antonio TX th? DE;HEUM CORP,
EGE, INC. iami FL
Woodbridge, VA PACE ENGINEERING
Tucson AZ
ERICKSON COMMUNICATIONS
Chicago IL THE HAM STATION

Evanswille IN

TEXAS TOWERS
Plano, TX

TNT RADIO SALES

HAM RADIO QUTLET
Aranesn CA, Burlingame CA
Oakland CA, Phoenix AZ
San Diego CA. Van Nuys CA

HENRY RADIO Rabbinsdale, MN
Los Angeles CA WESTCOM
INTERNATIONAL RADIO San Marcos, CA
SYSTEMS
Miami. FL CANADA:
JUNS ELECTRONICS DOLLARD ELECTRONICS
Culver City CA Vancouver, BC

SKYWAVE RADIO SYSTEMS, LTO
Burnaby, B.C.

(213) 373-6803

CONNECT
SYSTEMS
J INCORPORATED 23731 Madison St., Torrance, CA 90505
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A Packet Primer 28
We start our packet blowout with a close
look at what packet radio actually is,
laying the groundwork for the rest of the
magazine. This is the nuts-and-bolts
stuff, the ACKs and NACKs and frames
that make everything work. Here is
where you'll find out what a TNC does.
(Admit it: You've heard about packet
and would like to try it, but you're afraid
to ask stupid questions. Well, now you
can be Joe Packet without being embar-
rassed!)

How To Make Friends
at 1200 Baud 34
Introducing humans (hams, at least) into
a computer-controlled environment can
get a bit tricky. W2JUP explores the
etiquette of AX.25; what settings to use
on your TNC and why. This is the
‘“how-to-do-it’’ companion to the
““how-does-it-work’’ article
.. .you should read them

, both in one sitting.
4 KN

Have you heard about packet radio? Probably you have, but you are a bit fuzzy on the subject. Don't bother looking
in the other ham rags for help. . .at best you'll find a rehash of some **See Packet Run™ article. This magazine is a

complete course on a single subject. We've done everything possible to cram every available scrap of information on

packel radio into 112 pages: Some monthly columns were omitted, others trimmed down (they'll all be back in

to pondering the intricacies of system networking.

Precision Packet Tuning 40
Did you think that there were no con-
struction articles? John Langner’s
cooked up a tuning indicator for packet
(RTTY, if you insist) that you won’t
believe. This gadget has a resolution of
10-20 Hz, needs no calibration, and lets
you dead-eye a signal in about 10 sec-

onds. It’s easy to build, too.

Seeing Packet

With Different Eyes 48
We've all heard about the effectiveness
of RTTY for people with a hearing im-
pairment. But what about the blind? Can
packet work for them? Obviously it can,
or we wouldn’t have an article about it.

So YouWant ToBe ASysop? 50
You may decide otherwise! If you really
have your heart set on a packet bulletin
board system, here’s all the information
you need to get one on the air. Beware: It
takes more than a pair of disk drives and
a TNC to run a BBS.

Birds 'N’ Bauds 58
An excellent overview of packet radio in
space, written by the men who built the
satellites. Covered are UoSAT-OSCAR-
9and -11, JAS-1 (scheduled for launch at
the end of July), and Phase 3C. (Phase
3C’s launch has been delayed due
to problems at Arianespace.)

September). The result is a series of articles that will take you from knowing nothing about digital communications

Connect Alarm! 66
Another construction project—this time
an audible connect indicator for your
TNC-1 or TNC-2. If it takes you more
than an hour to build, you should turn in
your license.

Survival Training For

Mountaintop Digipeaters 68
The true story of a club with a grand
vision: To cover the entire state of Cali-
fornia (where else?) with digital re-
peaters. Did it work? If we told you, you
wouldn’t read the article, would you?

Beyond Level Two 79
Don’t turn to this treatise unless you
thoroughly understand everything on
pages 1-73. The subject is networking
and the future of packet radio. Actually,
the premise is that networking is the fu-
ture of packet radio. Phil Karn leads you
head first into the most controversial top-
ic in ham radio since no-code licensing.

And Iif That Isn't Enough. . . 80
Just in case you've read this far and are

still a bit confused (about packet, that 1s),
take a deep breath and let Harold NK6K

fill in the gaps.

We'd like to publicly thank Harold Price NK6K for his
work on this project. It is, in fact, Harold's issue: He
assembled the authors, enforced the deadlines, and pro-
cessed the manuscripts before uploading them to our
computer. We couldn’t have done this without him.—

Eds.
““I never want to do this again as long as I live!""—NK6K

& B r
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Editorial Offices: WGE Center,

Offices: WGE Center, Peterborough NH
considered for possible
the use of

NH 03458-1194,

1194, phone : :
. We can assume no responsibility for loss or damage to any

publication stamped
unsolicited material will be made upon acceptance. All coniributions should be directed to the 73 editorial offices. "'How 1o Write for 73"

: 603-525-4201. Advertising
1. Manuscripts: Contributions in the form of m
material. Please enclose a

Otfices: WGE Center, P
uﬂ-ﬂdmﬁmwﬂmwnhm submission. Payment for
gu

NH 03458-1194, phone: 800-722-7790. Circulation
are welcome and will be

nes are availlable upon request. US

citizens m:iﬂrinnluﬂu their social security number with submitted manuscripts. Subscription Information: Rates: in the United States and Possessions: One Year (12 issues) $24.97; Two Years

(24 issues) $45.47. Elsewhere: Canada and Mexico—$39.00/1 year only, US funds. Foreign surface mail—$45.00/1

ar only, US funds drawn on US bank. Foreign air mai
nd Canadian changes of address to: 73,

inquire. To
Box 1051, Fort Erie, Ontario

subscribe, renew or change an address; Write 1o Subscription Department, PO Box 931, Farmingdale NY 11737,

CANADA L2A 5N8. Return postage . For renewals and of address, include the address label from your most recent issue of 73. For gift subscriptions, include your name and
address as well as those of gift reci u-mqmmmrurmmmm m%m.ﬂmﬂmﬂhﬂu1 between 9 am and 5 pm or write
10 73, Subscription Department, Box 931, Farmi NY 11737. 73 Amateur o7 X) is published monthly by WGE Publishing, WGE Center, Peterborough NH
03458-1194. Second class postage paid at NH 03458 and at additional maiiing . Canadian second class mail number 9566. Entire contents copyright © 19886,
WGE PME* All mﬂ . No part of this publication may be reprinted or otherwise uced without written permission the publisher. Microfilm Edition— University Microfilm,
Ann Arbor M1 48106, aster: Send address to 73 Amateur Radio, Subscription Services, PO Box 931, Farmingdale NY 11737. Nationally distributed by International Circulation

Distributors. Legal Notice: Your reading this notice is hereby construed as acce ce of a legally binding contract with the publisher of 73, just as opening the cellophane on a software package
r:?'m 2 Fr - ?;I grﬂadaru enforce t : - t@t’: rules clearly state tha:iiliglu

binds the buyer to the printed contract
totally and completely illegal
duty 1o put a hait to this i
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to create intentional interferance on our ham bands—right?
practice. You don't believe for one instant that
] . Leaveno DX

the FCC rules, as as it is orderly. Once you have the dirty DX situation under control
ivity. Remind these criminals of the

low

the rules, making it a punishable offense 1o have one’s call appear on the DX Honor Roll—since there is no way to achieve this disg

station in that pileup doesn’t know full well that he is infentionally inlerfering with other stahons, do you
unturned as you seek your goal of amateur self-policing perfection. Remind them that list
can start to work on contests. I've several reports of contest stations
for willtul violation of the FCC regulations—heavy fines and long prison terms. Parhaps we

FCC regulations. For exampie, the F
, your duty is clear. The next time you hear a pileup trying to contact a DX station it is your bound and
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WANT TO DESIGN
SOMETHING?

Presumably you've been hors-
ing around with amateur radio for
a while now. Okay, how much
have you learned? Are you the

EVER SAY DIE

you describe the battery charger |
have in mind? That's a test of your
inventor's I1Q. What kind of battery
charger which (as far as | know)
isn't available is so desperately
needed it might sell in the mil-

isn't news to you. . .is that they
must be completely discharged
every now and then so they won't

develop a memory and hold only a

short charge.
Exercising all my NiCds is not

$TA|=|=
A

Wayne Green W2NSDIN

ASSOCIATE PUBLISHER
Stuart Norwood

Perry Donham KW10

MANAGING EDITOR
Chris Schmidt KA1TMPL

PRODUCTION EDITOR
Steve Jewett KATMPM

INTERNATIONAL EDITOR
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Robin Florence

EDITORIAL ASSISTANT
Carole Macioci

ASSOCIATES
John Edwards Ki2U
Bill Gosney KE7C
Jim Gray W1XU
Dr. Marc Leavey WA3AJR
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EDITOR |

lions? It's one you yourself have
often wished you had.

Tsk, how am | going to make a
real ham out of you? How am |

something | tend to remember to
do, with the usual result that | of-
ten find my HT fading away after a
couple hours of work instead of

Harold Price NKBK
Peter Putman KT28 |
William Smith N6MQS

kind of ham who made it cour-
tesy of Dick Bash and hasn't
made an effort to learn more? Or

;_i"la:;r:?u :g:"hm_“ik;?{:?h:ﬁu; goirllg to help you to get rich :wh&n lasting .':!Il day,. ﬂr | find the low- m
vague idea of what's going on in you're a lazy thinker? Havgn tyou battery light blinking on my com- Dianne Ritson
: any entrepreneurial spirit? Are puter. Drat! Now why in hell DESIGNER

your rice box? you really going to spend the en- doesn’t someone make a NiCd Susan Hays

What could be simpler than 10 tire rest of your life callinginonthe  charger which will do the exercis-
build a battery charger? Are you  game net every night? ing automatically every few gt
up to it, or is something as simple You've got NiCd batteries in days...maybe in the middle of 1-800-722-7790
as that a mystery to you? For- your HT, right? If you're like the night? SALES MANAGER
sooth! Well, let me whet your me, you've also got 'em in your Is that something that is techni- SRECY SIS N
imagination by explaining that in  pjcocomputer, a portable disk cally beyond your competence? mmﬁ I
fact there is an enormous need  drive, a bunch of toys, a cas- Yes, | know NiCds don't drop their B2 0\ AL
for a battery charger. Indeed, if  gette recorder, portable tele- voltage very much before sudden- Lisa DiRusso
you could put just the right bat- phone, and so on. I've got a wide  ly dying, but they do drop enough MARKETING MANAGER
tery charger on the market | yariety of NiCd chargers. . .keep  so you should be able to measure Hope Currier
think you'd be able to sell millions  'em in a box on the closet shelf. it and come up with an intelligent WGE PUBLISHING. INC
of ‘'em. But the big problem with NiCd charger/recharger. If this is : :

Now, with that simple clue, can NiCds...and | sure hope this too much for you, perhaps it's ?Epﬁﬁﬁwm

time for some serious thought
about learning the fundamentals
of electricity. It's really about time,
isn'tit?

Would you enjoy it if | found

someone to get started with a

course in 737 Lordy, that could
run for years, a chapter a month!

If you're not serious about want-

ing to learn—if you'd rather not

bother to know more about elec-

tricity and radio, okay. If | take
the space—perhaps six pages a
month—will you take an hour or so
every month to read it and send in
your homework?

One of the difficulties with learn-
ing electronics is the lack of any
good self-teaching texts. Most
textbooks are designed to be used
as supplements for school class-
es, so they're more references

than self-teaching books. The AR-

RL Handbook is fine as a hand-
book, but it's a ball-breaker when
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KENWOOQOD

.pacesetter in Amateur radio

Power-kull...70 Wat

TM "2 5 70A/2550A/2530A/3530A

Sophisticated FM transceivers

Kenwood sets the pace again!

The all-new “25-Series” brings the

industry’s first compact 70-watt

2-meter FM mobile transceiver.

There is even an auto dialer which

stores 15 telephone numbers! There

are four versions to choose from:

The TM-2570A 70-watt, TM- 2550A

45-watt, TM-2530A 25-watt and the

TM-3530A 220 MHz, 25-watt.

* First 70-watt FM mobile (TM-2570A)

e First mobile transceiver with tele-
phone number memory and auto-
dialer (up to 15 seven-digit phone
numbers)

e Direct keyboard entry of frequency

» Automatic repeater offset selection—
a Kenwood exclusive!

» Extended frequency coverage
for MARS and CAP (142-149 NIHz;
141-151 MHz modifiable)

* 23 channel memory for offset,
frequency and sub-tone

®* Big multi-color LCD and back-lit
controls for excellent visibility

KENWOOD

REV

SCAN LOW

= L0 mTO PUSH ON

Optional Accessories

» TU-7 38-tone CTCSS encoder

* MU-1 DCL modem unit

« VS-1 voice synthesizer

* PG-2K extra DC cable

* PG-3A DC line noise filter

o MB-10 extra mobile bracket

» CD-10 call sign display

* PS-430 DC power supply for
TM-2550A/2530A/3530A

¢ Front panel programmable 38-tone
CTCSS encoder includes 97.4 Hz
(optional)

* 16-key DTMF pad, with audible monitor

» Center-stop tuning—another
Kenwood exclusive!

* Frequency lock switch

* New 5-way adjustable mounting
system

» Unique offset microphone connector
—relieves stress on microphone cord

Large heatsink with built-in cooling
fan (TM-2570A)

TM-2570A

1M4dMHz FM TRANSLCEIVER

= CHL B DCL

¢ PS-50 DC power supply for TM-2570A

» MC-60A/MC-80/MC-8B5 desk mics.

e MC-48 extra DTMF mic. with UP/DWN switch

« MC-42S UP/DWN mic.

e MC-55 (8-pin) mobile mic. with time-out timer

* SP-40 compact mobile speaker

* SP-50 mobile speaker

» SW-200A/SW-200B SWR/power meters

» SW-100A/SW-100B compact SWR/power meters
*» SWT-1

2m antenna turner

Complete service manuals are available for all Trio-Kenwood transceivers and most aCCessories
Specifications and prices are subject o change without notice or obligation

Specifications guaranteed on Amateur bands only
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* High performance GaAs FET front end
receivel

e HI/LOW Power switch (adjustable
LOW power)

* TM-3530A covers 220-225 MHz

e Digital Channel Link (optional)
Introducing...

‘ u- L Digital Channel Link

Compatible with Kenwood's DCS
(Digital Code Squeilch), the DCL system
enables your rig to automatically QSY
to an open channel. Now you can auto-
matically switch over to a simplex
channel after repeater contact! Here's
how it works:

The DCL system searches for an
open channel, remembers it, returns
to the original frequency and transmits
control information to another DCL-
equipped station that switches both
radios to the open channel. Micro-
processor control assures fast and
reliable operation. The whole process
happens in an instant!

F.LOCK ON AIR M.CH

PHONE TONE VOICE

Actual size front panel

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, Califarnia 90220
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KENWOOQOD

.pacesetter in Amateur radio

45 Affordable Watts!

TM-201B/s018

Super-compact mobile
transceivers

The TM-201B boasts a powerful 45
watts output, easy-to-operate front
panel controls, and ultra-compact
size. The GaAsFET receiver front
end provides high sensitivity and
wide dynamic range. Receive and
transmit characteristics are tailored
for minimum distortion and excellent

* SP-50 deluxe mobile speaker

* SW-100A/B SWR/power meters
e SW-200A/B SWR/power meters
* SWT-1 2 m antenna tuner

* SWT-2 70 cm antenna tuner

* PG-2K extra DC cable

® PG-3A DC line noise filter

* MB-201 extra mobile bracket

audio quality. Both the TM-201B and

the TM-401B are supplied with a

high-quality external speaker, 16-key * Programmable, multi-function scanning

DTMF microphone and mounting ® High quality external speaker supplied Optional FC-10 frequenc

bracket. * Audible beeper confirms operation controller 9 y
{TM-4D1B has 25 walts output)5 W low. ¢ pg_430 power supply frequency UP/DOWN, MHz shift.

. DuaLd@ﬁal VFOs L | * TU-3 or TU-3A two frequency tone VFO A/B, and MR (memory recall
TM-201B covers 142-149 MHz, includes encoder or change memory channel)
certain MARS and CAP frequencies e FC-10 fFEﬂ]UEHC}f controller |'
TM-401B covers 440-450 MHz - .

o5 memﬂri; olus “COM" channel. with * MC-55 (8-pin) mobﬂg microphone More information on the TM-201B/401B
thium battery back-up ' * SP-40 compact mobile speaker s available from authorized dealers.
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TM-4018 s similat 10 the TM-2018. bu Covers 440-450 Mz and is 25 wart TRIO-KENWOOD COMMUNICATIONS
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Comple I'L service manudls are available '|:u' alf Trio h woad transceivers and most accessories Compton, California 90220



EDITED BY PERRY DONHAM KW10

Disclaimer

OUR SHARPER READERS will notice that
this issue of 73 is slightly different—we’ve
devoted nearly every page to coverage of
packet radio, this month's special topic. What
a tough decision! On one hand, we had an
entire magazine’'s worth of great packet arti-
cles. On the other, we had all of our regular
columns and departments. In the background
was the reality that there are only so many
pages to put things on. Should we leave out
important articles, or leave out the columns?
We took a look at what the other ham rags
were doing with packet. Pretty wimpy. So, we
decided to go for broke (just a figure of
speech!) and make this issue a packet in-
struction manual. Everything that you need to
know about packet radio is in this magazine.
Next month, all of your favorite departments
will return as we take a look at the world below

30 MHz.

Reaching Out

MIKE NEARY, obviously a devout follower of
QRX as well as the space program, mailed in
the results of the National Space Institute’s
(now the National Space Society) Space Out-
reach '85. The program solicited ideas from
the public as to potential uses of space; sug-
gestions had to be made in 750 words or less.
The panel of judges included Walter Boyne,
Director of the Smithsonian’s National Air and
Space Musuem; Evert Clark, Technology Edi-
tor of Business Week, and former astronaut
Michael Collins. Ten ideas were selected for
awards, including one from Patrick Gowen of
Norwich, England, who wants to put a radio
beacon on the moon. (Mike Neary: "'Personal-
ly, I'd rather see a repeater, but | guess you've
got to start somewhere!”’) Other interesting
projects in the top ten were an Earth/space
television channel (an imaging satellite in a
figure-eight orbit around the Earth and the
Moon, sending continuous real-time pictures
from space), a space ark which would carry
the genetic codes of all life on Earth, and a
Space Debris Collection System designed to
clean up all of the junk floating around in low-
Earth orbit. More than 1,000 ideas were pre-
sented to the Outreach panel; the collected
entries were compiled and presented to the
Congress, NASA, and the National Commis-

sion on Space.

Youngest YL?

WE HAVE A CLAIM on file for the title,
“Youngest Licensed Lady."” Jill Kristine Di-
etrich KA9QVGW is five years old and recently
passed her Novice exam with perfect copy on
the Morse test and only one question missed
in the written portion. Jill attends kindergarten

in Bremen, Indiana. Her father, Jeff Dietrich
WBSZHV, says that Jill became interested in
ham radio at the age of three, and that she
also enjoys riding her bicycle, coloring, camp-
ing, playing with the piano, and playing with
her three-year-old sister, who also shows an
aptitude for the code. Jill's first contact was
with KABWGQ in Flatriver, Missouri, using a
Kenwood TS-520S. Are there any challengers
to the title? Let QRX know, and be sure to
send a picture along.

Compu-Guide

EDITION 3.0 of The DXer's Guide to Comput-
ing is now available from Radio Sweden Inter-
national. This is a 35-page manual that covers
a wide variety of computer applications in the
ham shack, including RTTY, packet, and com-
puter control of receivers. | was really sur-
prised to read that, while 55% of American
hams own a computer (the number for 73
readers is close to 70%), only 23% of
Japanese amateurs own one! (According to a
survey taken by Japan's CQ Ham Radio.) The
book is pretty thorough; you can get a copy by
sending U.S. $3 to Radio Sweden Internation-
al, S-105, 10 Stockholm, Sweden.

CQ Writers

IF YOU SPEAK ENGLISH, you could write for
73. We are looking for columnists to cover
every aspect of ham radio: EME, DXing, rag-
chewing, antennas (especially antennas!),
slow-scan, fast-scan, satellites, or whatever. If
you are active on one particular band, be the
columnist for that band—we’ll have a short
column for B0m, 160m, and so on. . .all you
have to do is report what's going on on your

band. As a columnist, you'll have to send in
about five double-spaced typewritten pages
every month, plus photos and diagrams. If you
want to give it a shot, make up a couple of
sample columns and mail them in. If they're
lousy we'll tell you they're lousy, but we’ll also
help you improve them. We ailso have our
readers voting on all of the columns, so if in
three or four months you're on the bottom of
the heap, you're out of there. Think seriously
about giving this a try. We'll pay you a little
money—not a lot, but enough to help you buy
some toys. Mail your sample columns to Perry
Donham KW10, 73 Magazine, WGE Center,
Peterborough NH 03458. Good luck!

Haney Vo-Tech

THE HANEY VOCATIONAL TECHNICAL
CENTER is looking for donations of ham
equipment, books, and materials for use in a
course on amateur radio. It looks as if the
school system is allocating no money for the
project (typical), so the classes will have to use
whatever comes in. Mike Adams N4EVS, in-
structor for the course, points out that any item
donated is deductible from your income taxes
at the cost of replacement, no matter what the
condition of the item is. In fact, Mike suggests
that non-working gear would be great for prac-
ticing troubleshooting and repair. Once the
program gets rolling, a compilete ham shack
will be set up at the school for the students’
use. If you have an item that you would like to
donate, drop Mike a postcard stating what you
have, the estimated cost of shipping (the
school will pick up the tab), and your phone
number. Send it to Mike Adams N4EVS,
Haney Vocational Technical Center, 3016
Highway 77, Panama City FL 32405.

Is Jill KASVGW the youngest YL licensed?
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Break the Bank

REMEMBER THE CASE of the bugged
beads? The company that cracked that caper
is back on the trail. . . this time they're after
low-lifes who try to break the bank at casinos
by using computer technology. CCS Commu-
nication Control, Inc., has developed the
CD-101 Computer Detector. Pit bosses run
wire antennas down their legs and arms, and
attach a control unit to their belt. Discreet
alarms go off when the unit detects computer
hash (| wonder if they get interference from
nearby TRS-80s7). The securily crew can
dress and walk around naturally (or as natural-
ly as they can get with wires running taped to
their arms and legs), providing a very low-key
guard against compu-cheaters. The price?
Only $22,000.

Double Eagle

ASTATIC CORPORATION, maker of the fa-
mous D-104 microphone, has ‘‘confirmed the
rumor’' that a new mike is in the works. (Actu-
ally, the only rumor | heard was in a press
release from Astatic.) The new model is the
D-204, a scaled-down version of the lollipop
that sports an adjustable preprocessor and
the same chrome finish as the D-104. The new
microphone will be marketed as the Silver
Classic.

Lowfing

LOOKING FOR A REAL CHALLENGE? Why
not try putting out a signal on 1750 meters?
The Lowfer Letter, published by Hal Murken
NQ2Y, crossed my desk recently, and it looks
as though activity on the band is beginning to
gear up for the winter season. The 1750-meter
band (160-190 kHz) is set aside for low-power
stations under Part 15 of the FCC rules and
regs; no license is required. There's a limit of
one Watt output and a restriction on antennas
and feeders (they can’t exceed 50 feet), but a
look at the list of beacons in the Letter indi-
cates that activity on the band is growing. If
you're interested, send Hal a few bucks and
several SASEs; his address is 19 Hobby Lane,
Oakland NJ 07436.

VE Two-Way

VE3CNE, the official ham station of the Cana-
dian National Exhibition, will be on the air
from August 13th to September 1st daily from
10 a.m. to 10 p.m. local time. The station is
located in the Arts and Crafts Building east of
the Dufferin gate, and visitors are encouraged
to drop by and operate. Look for VE3CNE on
the air according to this schedule (time is in
UTC): Phone—3.790 at 0200; 7.250 at 1800;
14.180 at 1900, 21.250 at 2000; and 28.550 at
1700. CW—3.710 at 0230; 7.125 at 1830;
14.040 at 1930; 21.150 at 2030; and 28.150 at
1730. This operation is not to be confused with
VE7TEXPO, on the air through October 13th
from the World's Fair of Transportation and
Communication in Vancouver. VE7EXPO is
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on practically every amateur band and mode
from 160 meters to 1.2 GHz, so you should
have no trouble finding them.

The Shootist

THIS FROM JOE MOELL K@OV, via Bill
Pasternak WASBITF of Westlink: An armed
man apparently in search of a clear television
channel shot and killed a CB radio in La
Habra, California. According to the police,
Dennis Carrico was operating his CB radio
when a man with a gun walked in, told Dennis
to get out of the way, shot the rig three times,
then walked away.

OARS Well

THE OLYMPIA (WA) AMATEUR RADIO SO-
CIETY is trying to stir up some interest in their
Worked OARS Certificate. To qualify for this
coveted award, OARS members must work 10
other OARS stations, western Washington
hams must find 5 OARS stations, and the rest
of the world need only work 3 stations. All
bands and modes are valid, but there are
no special endorsements to the WOARC. You
also must mention during the QSO that you
are working toward the certificate. Once
you've worked your quota, send a 9" x 127
SASE to Certificate, Olympia Amateur Radio
Society, PO Box 5582, Lacey WA 98503,
along with a log showing the date, time,
frequency, and the name of each contacted
operator.

World View

STUDENTS AT LESTER PEARSON COL-
LEGE in Victoria, British Columbia, are get-
ting a taste of the freedom of amateur radio.
Pearson is one of five World Colleges sprin-
kled across the globe whose function is to
bring together young people of many different
nationalities. Pearson, whose president is
Prince Charles, has students from 60 coun-
tries. The school runs an amateur station
(VE7LPC) with equipment donated by the Vic-
toria Kiwanis Club, Pearson has graduates all
over the world, including JO1UKS, OA4BIK,
C6ADG, PASBEW, VE7FLP/5Z4, and the hus-
band/wife team of OA4BBU and YVSHFF,
who met each other at the club station.
VE7LPC is sponsored by Ron Parrett VE7TG.

Thai Ones On

AMATEUR RADIO IN THAILAND is about to
become legal. According to Tony Waltham
HS1AMH of the Bangkok Worid News, ham
radio was never really illegal in Thailand, but
in the past had been officially sanctioned only
for special events such as contests. There
was, in effect, an “understanding” with the
authorities. The Radio Amateur Society of
Thailand has been working for quite some
time to get ham activity officially recognized,
and RAST officers and members of the gov-
ernment Post and Telegraph Department
have worked out a draft of regulations for an

amateur service in the country. It has only
been a few months since the National Security
Council stated that amateur radio is an activity
“that is not detrimental to society.”” Three li-
cense classes are called for in the draft regula-
tions, including a no-code VHF license.

Good News, Etc.

THE GOOD NEWS is that the AMSAT Phase-
3C spacecraft has successfully completed
thermal/vacuum testing at the Martin-Marietta
facility in Denver. A few bugs surfaced and
were corrected. During the tests, the first JL
downlink QSO was conducted by Rip Rip-
portella WA2LQQ and Karl Meinzer DJ4ZC.
Karl was on mode L (24 cm up, 436 MHz
down), while Rip used mode J (2 meters up,
436 MHz down); the uplink frequencies were
chosen to produce an identical downlink fre-
quency. The bad news is the recent failure of
the European Space Agency's Ariane-2
booster, the fourth failure in 18 launches.
Phase-3C is scheduled to ride the maiden
flight of the Ariane-4 rocket in November, but
Arianespace has suspended all operations
until an investigation of the Ariane-2 failure is
complete. The rocket was detonated after its
third stage failed to ignite, destroying the $55
million Intelsat V satellite on board. This
catastrophe comes on the heels of the ill-fated
space shuttle launch in January, the explo-
sion of a Titan booster in April, and the crash
of a NASA Delta rocket in May. The western
world is basically without access to space. (A
recent editorial on National Public Radio's All
Things Considered suggested that we ask the
Soviets, with their 80% efficiency record, to
launch our satellites for us.) It now looks as
though Phase-3C will be delayed until 1987,

Meanwhile. . .

ALL IS NOT SO GLUM on the satellite scene.
By the time you read this, the first Japanese-
built amateur bird, JAS-1, should be off the
ground and into orbit. The launch is scheduled
for 2030 UTC on July 31st. Information about
the digital side of both JAS-1 and Phase-3C
can be found in this month's article, "'Birds 'N’
Bauds," on page 58. (There's a story behind
that title which deals with a bar in Dayton,
Ohio, called “Lips 'N’ Sips,” but we'll save
that tale for another time.)

Thanks

ANOTHER MONTH OF QRX comes to an
end. I'd like to thank everyone who makes this
column possible, especially Tony Waltham
HS1AMH, Roy Parrett VE7TG, Jeff Dietrich
WBOZHV, Dona Wolfe N7HOE, Bill Pasternak
WABITF and Westlink, Thelma Woodhouse
VES3CLT, Larry Reid VE7LR, Hal Murken
NQ2Y, Mike Adams N4EVS, Mike Neary,
Sweden Calling DXers, and Amateur Satellite
Heport. Send your news items and photos to
QRX, 73 Magazine, WGE Center, Peterbor-
ough NH 03458, and we'll do our best to get
‘em in.




Eureka!

We just struck gold with a miniature, high qual-
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. Our DTD-1 will decode
5040, 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled, single
chip DTMF decoder that works great in bad sig-
nal to noise environments and provides latched
and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x .4 inches
and it comes with our etched 1n stone, legendary,
one year warranty.

Instead of sifting through the field...search-
ing, use our super quick one day delivery and
cash in on a rare find.

= COMMUNICATIONS
=8 SPECIALISTS

426 W. Taft Ave., Orange, CA 92665-4296
Local (714)998-3021 » FAX (714)974-3420

Entire U.S.A. 1-800-854-0547
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from page 4

thing. It is better used for refer-
ence than for teaching.

If | don't hear from you about
this I'll have your number.

Now, back to the NiCd exer-
ciser—let's get to work and see
who can come up with the most
elegant design. It should be able
to handle any given voltage. My
NiCd chargers are in 3-V, 5-V,
6-V, 8.5-V, 12-V, and 25-V sizes.
The 25-V charger is for a porta-
ble printer. Naturally | took the
damned printer with me on a
trip to Asia, but managed to for-
get the doubledamned charger.
| shopped Akihabera in Tokyo
from one end to the other look-
ing for a 25-V charger. None
at any pricel And wouldn’t you
know the manufacturer used a
small rocker swilch on the print-
er which of course turned itself
on in my suitcase so it arrived in
Tokyo completely discharged.
Phooey.

Let's see what you can come
up with to sense when NiCds need
to be recharged—then to com-
pletely discharge and recharge
them. There should be some indi-
cation on the charger as to where
you are in the cycle. Have you ev-
er seen a NiCd charger which
gave you the slightest hint as to
how charged you are? That's
ridiculous!

Now look here, you've been
putting up with this NiCd non-
sense as long as | have and you
haven't made a move to do any-

EVER SAY DIE

thing about it. How many of you
dutifully discharge your NiCd
packs every few days? How many
of you keep a timer by your
charger so you'll not overcharge?
| don't even recall ever seeing a
NiCd charger with a timer built
in—and these damned things
don’t do at all well when trickle-
charged.

You say that building a voltage-
sensing chip into a charger is be-
yond you? That even building a
timer chip has you in a panic?
Say, we've got to get you going
with some simple building
projects and get your ham juices
running. Back when we used o
have lots of kids coming into the
hobby, most of 'em weren't fazed
by little things like that. Naturally,
now that we have a geriatric
hobby, we can’t expect old peo-
ple to be able to actually learn
anything. Old brains are so to-
tally frozen with bad habits that
they're unable to learn even the
simplest of new things. . .right?
You can’t teach an old dog new
tricks you're telling me, right?
Pant, pant.

The next time you're in a book-
store check the animal stacks
and take home a Barbara Wood-
house book on training old dogs.
It turns out they're not much
more difficult to train than young
ones. Just because you've spent
the last few years avoiding the
technical articles in the ham
magazines doesn’'t mean you
can't learn. It does mean you'll
have to make do with less Tom

FATHER EY
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QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in

envelopes cannot be accepted.
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Selleck and those brain-damag-
ing sitcoms we use to keep our
children stupid.

Speaking of children, the
chances are that unless you've
been working DX every night, you
have some around the house.
Take a check and see. Even if
you've been DXing, the liklihood
is that your wife hasn't, so there
should be some kids around, even
if they aren’t yours. Ask about it
when you get through reading
this.

Let’'s see, with the average ham
age now at 56 and rising, your
kids must be around 34 or so. Hey,
that means they probably have
kids around 12—just the right age
for exposure to amateur radio. If
you do it right the infection will
last a lifetime. It's incurable when
properly set. | don't know your
infallible system for spreading our
common infection, but one I've
found remarkably effective is
the use of negative psychology.
““Don’t ever let me see you
anywhere near Grandpa's ham
rig."”” That's all it usually takes
to create a situation they can’t re-
sist. Let me know what works
for you.

If | got you thinking on the
NiCd exerciser/charger, you may
start looking for more gadgets 1o
whip up. One thing we've been
needing for years is a simple
automatic ID system for our rigs.
Yes, | know about the Morse-code
ID we use with repeaters. | haven't
run into anyone using one of
those on his own rig. | don't ex-
pect to. If you run it slow enough
so people can copy i, it's a nui-
sance. If you run it fast, no one can
copy it.

Okay, you inventor-oriented
readers should already have the
new ID system almost designed.
My approach would be to use a
computer—probably a C-64,
since there are so many of 'em
and they're el cheapo if you
don’t have one yet. I'd then set
up a 9600-baud clock and have
the ID unit send out the code.
Let's see, we'll need a protocol
for this. . . need to come up with a
format.

At 9600 baud how long will it
take to send a six-character ham
call. . .maybe eight if it's a
poriable. . . plus two for the state
and two for counties? If you can't
figure that out you're indeed in
trouble. Using ASCIl we have
eleven bits per character.. .a
start bit, eight for the character,
one stop bit, and one for parity
checking. So we need to send 132
bits. At 9600 baud. . .where

bauds are bits per second. . .
we'd be able to get that through
the pipe in 14 milliseconds. That's
just over a hundreth of a second.
Heck, that shouldn't eat into our
talking time too badly. Yes, | know
there are some old-timers who
don't even leave that much time
between drawils.

If our rigs were set so they'd
send hundredth-second ID
bursts, we'd be able to call CQ
with these miniscule bleeps. We
might even be able to type in
the call letters of the station we're
calling and send a double bleep,
getting the establishment of a
contact down to a 30th of a
second.

The next step is obvious. Just
think back twenty years to 99% of
the contacts you've made. You've
been saying exactly the same
thing almost word for word for
years. | know you have because
I've been listening to you. I've
heard you tell the other chap what
rig you're using. Thirty seconds
later he's forgotten, if he ever
heard you in the first place. He
also could care less what antenna
you're using.

If he really wanted to know your
name and QTH, he could look
it up in his Callbook. So when it
comes down to it, the only rem-
nant of a contact a day or two later
is the call letters. Signal reports?
Come ON now! Just put down a
59 and forget it. The next time |
print up some logs | think I'll just
fill in the report column with 59s
and leave a small extra column for
dB over S9. That's the baloney
column.

So if all we need from a contact
is the call letters, we're moving
right along. The next move is to
get your rig to automatically find
a clear channel and start send-
ing periodic call bleeps. When the
autotune receiver of another op-
erator comes (o your bleep, it’ll
respond with its call bleep. ..
and you've got a contact once
you acknowledge his call. Your
printer should print out the QSL
card for you on a continuous QSL
form which you can tear off every

day or so and send off to the
bureau.

Your computer will log all the
contacts, keeping track of coun-
ties, zip codes, states, ARRL
countries, |ARU countries, CQ
zones, and ITU zones worked—
printing out daily, weekly, month-
ly, yearly, and cumulative scores.
You might want it to keep track of
your fastest worked-all-continents
time, too. Can we get that down
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under one second without plan-
ning it ahead?

Your receiver can tune for the
ID bleeps and show you the call
on its screen. You can easily pro-
gram it to call only specific pre-
fixes. Hey, here's your chance
to be the first ham to work one
hundred countries in alphabet-
ical order! It'll make checking
for DXpeditions a snap. It might
even make DXpeditions simple
since the operator would no
longer have to actually be there.
You could just send the rig in a
box—have someone put up a
dipole, plug it in and turn it on.
Low-life DXers might set their DX-
pedition rig up so only they could
contact it. | know a DXer who fits
that description perfectly . . . right,
Frank? Are you still pulling those
bogus rare DX cards out of your
coat pocket at hamfests and club
meetings?

The nice thing about this is
we’'ll be able to get rid of the
pileups. That'll be a disappoint-
ment to the 10-kilowatt crowd,
those who get more joy from
squashing dozens of DXers than
from the contacts they make.
By the way, chaps, pileups are
absolutely illegal and you know it.
| don’t want to ever hear you sanc-
timoniously talking to anyone
about rules and regulations if you
ever get into a pileup.

You know the ham rules as well
as | and it's illegal to create inten-
tional interference. Is there any
other name for plonking your sig-
nal on top of someone else calling
a DX station? You know damned
well there are others on the fre-
quency, so you know full well
you are as illegal as all hell. You
know you are breaking the
law . . .that you are thusly a creep
and a scuzzball. . .unless | get
the contact.

There's another invention for
you. You sharp inventors have
already figured out what I'm go-
ing to suggest. Let's see a circuit
which detects a pileup on fre-
quency and sends 1,000 volts at
high amperage through the micro-
phone to a steel plate in the
operating chair if the transmit but-
ton is pushed. We'll get those pile-
ups down to manageable size for
me yet.

| don't know if 1,000 volts is
enough. Maybe you can recom-
mend some DX ops who should
be recruited to check out the opti-
mum voltage. It'd make a good
article for 73, right?

NEXT: MADE IN KOREA?
How long before we start seeing

some ham gear made in Korea?
With the plummeting of the dollar
vs. the yen, the Japanese are
busy moving production to Korea.
You see, the Korean won is tied to
the dollar, not the yen.

The Koreans are already busy
flooding the U.S. with color TV
sets and VCRs. Look for more
and more consumer electronics
o come from there...mainly
from the two giant Korean firms,
Samsung and Gold Star. Both of
them are already in production on
8mm cameras and VCRs, so
they're not seriously lagging in
technology. . .which they've
been buying from Japan, there
being very few Korean engineers
or technicians.

Being so close to Japan, the
Koreans have been hiring Jap-
anese engineers and technicians
to fly over on weekends to moon-
light. The Koreans, by not encour-
aging amateur radio for young-
sters in Korea, have gotten
themselves in the same fix we
have. . .they haven’t the needed
technical people. They're fortu-
nate to have Japan close by so
they can import the needed tal-
ent on weekends. . .we're too far
away, so we're just plain up the
creek.

If Japan isn’t careful they could
end up losing all of the consumer
electronic industries to Korea. . .
and with them would go the whole
supporting infrastructure of parts
manufacturing. Indeed, this has
been rapidly moving to Korea, too.
You know, even if we could scrape
enough engineers and techni-
cians together to get consumer
electronics manufacturing going
in the U.S., we no longer have the
parts we'd need. . .the resistors,
capacitors, transformers, coils,
circuit boards, and so on. Most of
the firms making those went the
same way our American manufac-
turers did. . . pfift.

No, we don’t have amateur ra-
dio to blame totally for this deba-
cle. The American tax structure
did its part to destroy investment
here, too. When | was interested
in building a product to sell in Eu-
rope | priced making it here and
shipping it over vs. making it
there. | found that if | wanted to
invest $250,000 in a plant here to
make the product I'd first have to
earn a second $250,000 and give
that to the IRS in taxes. If | wanted
to set up exactly the same plant in
Ireland | found I'd only have to
send over $125,000. Ireland
would then match it. .. help me
find a good manufacturing site . . .
and pay to train workers or even
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pay to send them to the U.S. for
training. The bottom line was that
I'd get four times the bang for my
buck by opening a plant in Europe
.. .plus I'd have further tax ad-
vantages from manufacturing in a
Common Market country. . .and
a tax holiday for several years in
Ireland. You can see how our tax
situation drove a large part of our
manufacturing out of the country.
| formed an Irish branch of my
company, just as did Apple, Mem-
orex, and many other U.S. firms.
It's the people who write dumb tax
laws who are the problem, not
the businessmen who prefer to
avoid them.

Smaller firms aren't equipped
to handle an overseas branch, so
they either make a go of it in spite
of the tax situation. . .or don't.
Our shortage of engineers and
technicians has hurt this group
the most, virtually eliminating
them as competition.

This is not a new situation. Over
ten years ago, when FM and re-
peaters were just getting up
steam, Standard Radio was our
largest ham gear supplier. They
made HTs, mobile FM rigs, and
even repeaters. Indeed, it was a
Standard repeater | took over to
Amman and set up as JY73 back
in 1973 on .34/.94.

When | visited the Standard
sales offices in Los Angeles |
found the service department was
made up almost entirely of
Japanese hams. They'd given up
on finding American technicians,
so they'd had to bring Japanese
hams over.

I've tried to interest the Koreans
in using amateur radio as a way to
develop more of their desperately
needed engineers and techni-
cians, but the political situation
there is a difficult one. Perhaps, if
we're able to get enough hams for
a DXpedition to Seoul in October,
we'll be able to get ‘'em more inter-
ested in developing more Korean
amateurs.

If you do go on the trip | think
you'll have an opportunity to see
one of the most modern, highly
automated electronic factories in
the world. We'll see if they stan
getting into making ham gear as
well as other consumer electronic
equipment. . .and cars.

BETTER HAMFESTS

Perhaps there is a need for a
hamfest organizer’'s newsletter. |
see innovative hamfest ideas here
and there, but on the other hand |
see some hamfests which sure
could use major consulting from
an expert. Having probably been

to more hamfests than any other
living ham, I'll get the ball rolling
here with some ideas. Lordy, I've
been to hamfests all around the
world! Here are some random
thoughts you might pass along to
your next hamfest committee:

There are four general groups
you want to attract and each re-
quires a different pitch. First come
the industry people for the exhibit
area. Second are the flea mar-
keters. Third are the local hams.
Fourth are the hams from up to
about 200 miles outside the local
area.

The industry people who are
most important to you are the
ham dealers. Of secondary im-
portance are manufacturers,
which includes the magazines.
You'll increase the industry ex-
hibits by emphasizing the quan-
tity and quality of the atten-
dance. . .but don’t be tempted to
exaggerate it. . . most of us have
been to enough hamfests to be
able to make surprisingly accu-
rate estimates. You have to let
industry people know a year
ahead so they can set their plans.
And please, don’t have your ham-
fest conflict with another major
hamfest!

Since most industry people
come from afar, be sure to let
them know about any nearby al-
tractions such as theme parks.
You might also make up a special
map showing the location of
restaurants and shopping areas
. . .perhaps with some recom-
mendations. This will help out-of-
town ham visitors too.

You might arrange for an ex-
hibitor meeting on Friday night.
Provide a meeting room and re-
freshments, Also, even if you
have to increase the booth price
a bit, consider having an exhib-
itor lounge with some coffee
and snacks in the morning and
sandwiches for lunch so they
don’t have to get on the chow
lines and waste valuable sales
time to get food. Coffee and
doughnuts in the a.m. are greatly
appreciated. Dayton has a sepa-
rate exhibitor's lounge. Orlando
and Miami provided nice exhibitor
lunches.

You might include brochures
for local attractions in your mail-
ings. That might get out-of-town
industry people to bring their
families and come a day early or
stay a day late—and help bring
'em back again next year.

Have you thought to have
someone go around to take pic-

Continued on page 107



When we set out to make the best amateur radio
equipment in the world, we had some pretty tough

standards to live up to...

So we designed the RC-850 Repeater Controller, the industry’s top of the
Iine repeater control system. Now In if's “third wave" of innovation, thanks to its
designed for the future architecture and new software releases.

The '850 defines the industry standard in repeater control systems.

Fully remotely programmabile with Touch-Tone commands

Front panel LED display

Over 300 word customized male and female speech synthesis vocabulary

Time/day of week Scheduler with 10 set-up states, 30 changeovers and

events, over 100 scheduled items for hands off operation and automatic

reminders.

e Full or half duplex autopatch, autodial (250 numbers), emergency autodial,
reverse aulopatch, antidialer, toll resinct including telephone exchange
tables, supports remote and multiple phone lines

¢ Informative remotely programmable ID's (17), tail messages (13),
bulletin boards (5)

e 16 channel voice response analog metering, automatic storage of

min/max values on each channel, values may be read back on command

or may be included in any programmable messages

Supporis synthesized remote base ransceivers and full duplex inks

Individual user access codes 10 selectable features

Mailbox for user-to-user, and system-to-user messages

Paging - two-tone, 5/6 tone, DTMF, CTCSS, HSC display,

user commandable and may be included in programmable

messages (l.e. alarms)

e Easy hookup to any repeater

Our new Digital Voice Recorder lets you remotely record ID's, tail messages,
and various other response messages for automatic playback through your
repeater. Audio is stored digitally with no-compromise reproduction quality in
up to eight megabits of memory. The DVR can support up 1o three independent
repeaters for a low per-channel cost. its Touch-Tone activated voice mailbox
lets your users easily record messages for other users when they aren't around.

QST: Attention All Hams

If you own a shack, you should know about ShackMaster™.

ShackMaster lets you carmry your home station with you in the palim of your
hand, It acts as your gateway 1o the world, linking your handheid

iransceiver to your high performance HF station. Now, instead of your
valuable home equipment being available to you 1% of the time,

it's available 99% of the time! Whether around the house, in the yard,

or across town, ShackMaster let's you take it with you

But that's just part of ShackMaster's story. It lets you communicate
with the family by handling third party traffic — its electronic mailbox and
intercom let you keep in touch. And a simplex patch lets you place
important calls directly through your home phone.

Crossband linking — VHF/UHF to HF
Telephone access to your home station
BSR Home Control interface

Electronic Mailbox

ShackPatch™ intercom into the shack
PersonalPatch™ simplex autopatch

advanced .-
computer
controls, incC.

10816 Northridge Square ® Cupertino, CA 95014

... yours

... and ours.

If your repeater budget can't afiord the ‘850, we offer the

RC-85 Repeater Controller, which we like to call the "second best
repeater controller in the world". It's a scaled down, simplified version of
our ‘850, but overall, it offers more capability and higher quality

than anyone elses control equipment at any price.

e Remotely programmable with Touch-Tone commands

Over 175 word customized male speech synthesis vocabulary
Selectable "Macro sets” for easy control operalor selection

Autopatch, autodial (200) numbers, emergency autodial, reverse patch
Remotely programmable informative ID's (7), tall messages (3),
bulletin board (2)

Supports synthesized remote base transceiver, control receiver, alamm
Selectable, informative courtesy tones

Talking S-meter, Two-tone paging

Easy hookup to any repealter

For those who like to “roll their own™, we can get you off to a rolling start with
our ITC-32 Intelligent Touch-Tone Control Board Much more

than just a decoder, it's a mini-control system of its own, with the basic
repeater and remote base functions built-in. And it can be tailored by you
with its Personality Prom.

e 28 remotely controllable latched or pulsed logic outputs

4 alarm or remote sensed logic inputs

Response messages to confirm command entry

Repeater functions including COR, |Der, timers, courtesy tone, etc.
Remote base functions including control of synthesized transceiver

e Remotely recordable, variable length audio tracks,

accessed from controller messages

Top quality, no compromise audio reproduction

Supports up lo three repeaters for cos! effective installation

Expandable to roughly 6 minutes of speech in B megabits of memory
Easy interface to RC-850, RC-85 controllers, or to any stand-alone repeater

All our products are documenied with high quality, easy to read manuais.
Our goal is to advance the state of the repeater art. But most of all,
our products put the FUN back into the FUN MODE!

To order one of these advanced control products, call 408-749-8330
Technical manuals are available for purchase and the amount paid is applied
as a deposit on the equipment. For specifications and a copy of our ACC
Notes newsletter, just write or send in your QSL card to:

VISA
Visa and Mastercard accepted.

(408) 727-3330




Kantronics Introduces

2400 BAUD PACKET

Not Just For All Computers
But For All TNC's Too!

Packet channels
are congested, and
faster is better. So Kantronics has designed a
2400 baud PSK (phase shift keying) modem
and included it in an all new KPC-2400. In addi-
tion, we are making this modem available in
PC-board form to add to your TNC-1 or TNC-2,
cables included! If you have a KPC-1 or KPC-2,
we'll take it in trade for a new KPC-2400.

Since October 28, 1982, the rules have allow-

WHY 2400 BAUD?

all been operating
at 1200 baud with
Bell 202 (1200 baud) standard tones. However,
the bandwidth of our radios is fully capable of
running up to 2400 baud, giving us congestion
relief. Our phase shift modem (PSK) takes ad-
vantage of the bandwidth available and the
reasonable linearity of the audio channels, and
it is designed with the V.26TER CCITT specifi-
cation in mind. To add to your TNC or trade for

ed for baud rates up to 19.6K. Of course, we've a new KPC-2400, see facing page.

KPC-2400

All the Features of KPC-2
Plus 2400 Baud

When we set out to design the KPC-2400 ™, we
wanted it to be compatible with existing units, and it is.
The KPC-2400 features both the KPC-2 modem for
300 baud HF and 1200 baud VHF work, and a new
phase shift keying (PSK) modem for 2400 baud opera-
tion. All modes are software selectable with HBAUD
command!

In addition, we've retained the RS-232/TTL jumper for
easy direct interface to PC compatibles or the VIC/C-64
series. Hence, with the KPC-2400 you get HF, VHF, and
2400 baud packet with all computers that have a serial
port, all in one!

The KPC-2400 of course, retains the version 2 soft-
ware with multiple connects, and we've included an on-
board memory diagnostic routine too.

Suggested Retail $329.00

KPC-2400 Features

e AX.25 version 2 software

e Supports multiple connects

e All EPROM software is
Kantronics written and
U.S. copyrighted

® Advanced software HDLC,
eliminating expensive chips

*|n-house programmers/engineers

*|n-house service representatives

*Periodic updates
—we keep you on the air




Speed up your local area network with the new 2400 TNC

Modem™ . The 2400 TNC Modem is a PC-board that mounts S d U Y
directly above your existing TNC PC-board. By adding the pee p our

2400 TNC Modem to TNC-1 or 2, you gain 2400 baud while
retaining 1200 baud operation, switch selectable.

Two 2400 TNC Modems will be available —one for TNC-1's, and another for ] NC_ 1 or
TNC-2's. If you purchased a TNC-1 or TNC-2, manufactured or kit version, the 2400 TNC 2

TNC Modem should be compatible. If you have a home brew case, the installation
may require case modification.

Modem through a Kantronics dealer or directly through Kantronics, using check, money order,

The 2400 TNC Modem will be available in late June. You may order the 2400 TNC T
Visa or Mastercard. Suggested Retail $149.00 (includes shipping) . o

2400 BAUD

KPC-2400
EXCHANGE SCHEDULING FORM

To schedule your KPC-2400 exchange, please fill out the information
below and mail this form, including $149_ 00 payment (shipping included)
to Kantronics, 1202 E. 23rd Street. Lawrence, KS 66046. You will be
notified by mail of your authorization number, and scheduled exchange a
date, DO NOT RETURN YOUR UNIT WITH THIS FORM. This form is be-

ing used to SCHEDULE returns.
When it is time to return your unit, please DO NOT SEND BACK ANY

CONNECTORS, CABLES OR POWER SUPPLIES. Send back only the
unit itself. Any cables, connectors. or power supphes received will not be
returned. You will receive a new manual and a 2-pin connector with your

Trade In Your
KPC-1 Or
KPC-2
For a New

new KPC-2400.
K‘ c-z ll 0 o arme 1 Call Sign __
Address | : i
City Zip
That's right—Now you can trade Phonel ) Date

in your Packet Communicator Unit 10 be exchanged (check onel KPC-1 KPC-2

(KPC-1), or KPC-2, and for just
$149.00, you'll receive a NEW KPC-
2400!

It's easy. All you have to do is fill
out the KPC-2400 EXCHANGE
SCHEDULING FORM, and mall i1t to
Kantronics with check, money order,
Visa or MC number. You'll be
scheduled for exchange and notified
by mail when to return your KPC-1 or
KPC-2 to Kantronics. Once we
receive your unit, a new KPC-2400
will be shipped directly to you.

Serial Number
Payment (check one)

Check or Money Order
' VISA
Master Card

VISA or Master Card Number
Exp. Date

Anv unit returned to the factory without payment, authorization number
and prior scheduling will not receive priority placement.

Time) Monday-Friday, and we’ll take it from there.

To guarantee a quick turn-around time, Kantronics is schedul-
ing ALL exchanges, and assigning authorization numbers. Any unit
returned to the factory without prior scheduling and authorization

number will not be given priority placement.

You may also schedule your ex-
change by calling the Kantronics
order desk and giving your Visa or
MC number. Just call (913)842-7745
between 9-12, 1-4 (Central Standard

K Kantronics .-

RF Data Communications Specialists
1202 E. 23 Street Lawrence, Kansas 66046 (913) 842-7745



SCR2000X.

E.
| Eﬂ

i SCA100 100-150 W Amp.

» SCP30 Super Heavy Duty

.30 Amp. Power Supply, etc. &

SCR2000X W/Accessories

SPECTRUM'’S 2000X

In repeaters, there’s NO GOMPARISON

For your new or upgraded Repeater System, you won’t find a
better quality or higher performance machine than the New

This highly advanced unit includes a wide array of DTMF Remote Control Functions,
Automatic Digital Controls, and a full complement of front panel local control, test and

metering functions. The 2000X is a com-
mercial grade repeater which provides
RF performance superior to any competi-
tive unit. And it's built to last—for years

and years—by Spectrum..the people
with over a decade's experience in

worldwide repeater/link systems.

STANDARD FEATURES

B Autopatch/Reverse Patch, W/0 & 1 inhibit

B Dial Pulse Converter B Autodialer

W Phone line & "over the air" command
modes. Virtually all functions may be turned
on/off remotely.

W Touch Tone Control of ‘Timeout’, 'Hang
Time', Patch Timeout, TX Inhibit/Reset,
Patch & Reverse Patch Inhibit/Resel, P.L.
ON/OFF (wioptional P.L. board), etc.

B Up to 6 Auxiliary Functions. More with
TTC300.

M Full 16 Digit Decoding with Crystal Con-
trolled Decoder IC

B Touch Tone Mute B ""Kerchunk Killer"

B Unique Courtesy Tones

B Timeout Warning Tones

B Automatic CW ID & ID Command

B Microprocessor Memory ‘Battery Backup’

B Autopatch AGC for constant levels

B Local Status indication via 12 Function pan-
el LED Display

B Front panel Touchtone Pad for Local Con-
trol & Phone line access.

B Full Panel Metering: Reve. & Xmir. func-
tions plus Voltages & Currents

B New-Improved: RCVR, UHF Xmtr., Power
Supply!

B 30-75 Watt VHF & UHF Models

B 100-150 Watt Final Amps Available

Microprocessor controlled repeater
“The Repeater of the Future” —Available Today!

FCC Type Accepted for Commercial Service

M Ideal for low power local use

B Portable/Mobile at the scene of
an Emergency

B Increase coverage at parades
or other Public Service events

B “Mountaintopping’’ with
battery pack

B Full Duplex Computer/

Data Links

B Compact, Rugged
B Self Contained

And that’s not all...
SCR77D Desktop/Portable Repeaters

We also make

W 10W UHF. Built-in Duplexer E‘kﬁwsw

B 15W VHF, External Dpxr.
B Optional Autopatch & P.L.
B AC or 12 VDC Input

Rcvr., Xmtr., Control Boards, Duplexers, Antennas, Cabinets, Xcvrs, etc., also
available. Amateur & Commercial.

SPECTRUM COMMUNICATIONS

DEPT.S6 - 1055 W. GERMANTOWN PIKE - NORRISTOWN, PA 19403 - (215) 631-1710 - TLX 846-211

51

1-800-237-3063

7 AM.TO 5 PM. MON-THURS
(IN CONTINENTAL US. EXCEPT FL)

FOR ALL YOUR

CRYSTAL
NEEDS!

General Communication
Industry « Marine VHF
Amateur « Scanners
CB Standard & Special
Microprocessor

GET YOUR FREE
1986 CATALOG

Call or write

JANCRYSTALS
CRVYSTALS

PO. Box 06017
22

Fort Myers, FL
33906-6017
(813) 936-2397

| — -

I SINCE
1965

—

VE Enamne
ARRL Forum

FAIRFIELD
COUNTY

HAMFEST

9:00 AM - 5:00 PM
Sunday, September 7, 1986

Norwalk National Guard Armory
Merritt Parkway Exit 38
Norwalk, Conn

Fles Markzet! Disiributors

Compulers

Refreshments
Technical Presentations

Door Prizes

Talk In On
147.39/.99 RPT
146.520 Simplex

$ 3.00
$ 5.00
$10.00

Special Prize Drawing
for Early Registration
P.0. Box 326

Wes! Haven, CT 06516
ok Admission

Tailgate
- Tables
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I ,M BACK' . . .WAYNE W2NSD/1

Here are ten reasons why you’re going to be all upset
with yourself if you don’t subscribe to 73 —Now!

1.) If we're going to get amateur radio growing again I'm going to need your help. | can do it, but not alone.

2.) You're going to enjoy the new life in 73—articles on how and why you can get involved with packet radio,
OSCAR, traffic handling, DXing, cross-band repeaters, RTTY, slow-scan, and so on.

3.) Youwon’t want to miss 73’s bargain DXpeditions—starting with Asia this October— going to Sarawak 9M8
Brunei V85 and Sabah 9M6.

4.) Will | be able to get 800,000 new hams licensed per yearin China? | think | can—and you will want to read
how I’'m going to do it. I'll even tell you how to get such a program going in the U.S.

We sure could use it!
o

5.) Are you interested in 73 reader evaluations of ham gear? Now you can vote on o H‘Sllnj” :
your gear and read what the other 73 readers think of theirs. He

gAYNE
6.) Want to find out just how bad an operator you are? Read the LID list
in 73 and weep. Better yet, shape up!

.'I-_--'_

>

7.) How about building stuff? I'll be running all the simple construction »
projects | can get in 73. Better get out your soldering pencil and tin it. -

A
8.) | have a whale of a lot of fun building gadgets, typing away on RTTY, A

working high-speed CW, making DX contacts on 10 GHz from a local
mountain (DX being a new state), working a new country on 20m, getting on
the air from some very rare spot. . . stuff like that. Don't stay in a rut with
your hamming, there are just too many fun things to do—and I'll be
writing about ‘em in 73.

9.) I've forgotten what this was, but it was very important and
persuasive. If | could remember it you'd call my 800 operator
immediately with your subscription. You'll never forgive yourself
if you miss out on this one. . .| remember that much! | think it
had something to do with a whole lot of money—perhaps a
free trip somewhere. Check 73 for the details.

10.) We’'re going to be reprinting some of the funniest
ham humor from 73’s sordid past. A medical checkup is
recommended before reading.

11.) (bonus) Yes, | know 73 got pretty dull last year—well,
well, I'm back and whatever 73 is, it won’t be dull. Better get a
refill on your Diazide so you won't be after me for giving you apoplexy
when you read my editorials.

Call: 1-800-722-7790

Send in the coupon—or call my 800

YES! Enter my subscription to

operator and get started with 73.
it's only $19.97 a year, or three
years for $50. (Three’s obviously
the best deal. Three years from now
you'll wish you’'d bought six.) You
can send a check or your credit card
info. Remember, procrastination is
the thief of 73, so do it now. Look,
you've got my guarantee: Either
you enjoy 73 or you can ask for your
money back. Y’all write, y’hear?

Wayne Green W2NSD/1
Editor/Publisher—again

73 Magazine starting with the next issue.

Name
Call
Address
City State Zip
[(1Check [JAmex. LIMC C1BA

i
Expiration date:

CALL: 1-800-722-7790

73 Magazine WGE Center Peterborough, NH 03458 USA

768600




ETTERS

OPEN REPLY

Richard Baldwin W1RU
President, |IARU

| have read with great interest
and considerable dismay the
“open letter’’ addressed to you by
Herbert Schoenbaum KV4FZ
published in the May, 1986, issue
of 73 Magazine. As Net Control for
the Caribbean Maritime Mobile
Net (7082.5 kHz, 1100 UTC to
1200 UTC daily), | feel | must take
considerable exception to
KV4FZ's across-the-board con-
demnation of cruising yachtsmen
who are also hams.

Mr. Schoenbaum is completely
in error that “‘cruisers’’ do not feel
it necessary to obtain reciprocal
licenses in foreign ports. In my ex-
perience, the vast majority do ob-
tain such licenses, and are well
aware of the necessity for doing
so. We have files of information
available to facilitate this licens-
ing, and are frequently asked for
it. Certainly, there is a small mi-
nority [of yachtsmen] who do not
accept the concepl and operate
illegally. These are soon eliminat-
ed from our net operations, if
there is any question at all. | just
wonder how Mr. Schoenbaum ob-
tains his alleged information on
these so-called “illegals” or “'pi-
rates.”” He currently resides in
Ohio!

Further, if a cruising yacht ob-
tains a C6A reciprocal or any other
and takes a few days’ cruise away
from that jurisdiction or waters,
then returns, it is certainly not only
legal, but required that he use his
U.S. callsign aboard his U.S. reg-
istered or documented vessel
while in international waters. On
his return to the port where his
reciprocal license was issued, he
must again, of course, use that
callsign designation. A case in
point—the British Virgin Islands
are only 40 miles from St. Croix.
Boats going to the BVI use their
U.S. callsigns en route, then ob-
tain a BVI VP2V reciprocal on ar-
rival and use it in BVI waters. They
can cross over and back many
times, using their U.S. call en
route and their VP2V recip. while
in BVI territory. That recip. is good
for one year, whether in BVI wa-
ters or not.

Mr. Schoenbaum’s allegations
that cruising yachtsmen only use

their ham radio to make phone
patches is ridiculous. | have man-
aged my nel for about two years,
taking up to 30 daily check-ins,
and doubt if I've been asked 1o
make over a dozen patches in that
time! Those who do ask for and
make patches are usually in areas
where there is no phone service,
or it is poor at best.

And his contention that “‘cruis-
ers’’ seldom get on the air on the
high seas in true international wa-
ters is a complete falsehood. |
cannot count the number of “*Mar-
itime Mobiles™ I've passed traffic
for and given weather informa-
tion, port information, etc., to, who
are en route from the Azores, Ca-
naries, or from here to Bermuda,
the Panama Canal, etc. Further, a
large part of our “cruisers” sel-
dom get on their radios in port, as,
rather than “luxuriating”” in a for-
eign marina being entertained,
they are too darned busy working
on their boats and, yes, even
working at jobs. Mr. Schoenbaum
seems to feel that all yachtsmen
are wealthy idlers, and this per-
haps has led him to zero in on
them from pure envy of their
lifestyle!

| have met personally many,
many of these folks, and have
found them all fully aware of, and
accepting of, the legalities of the
use of ham radio aboard their
boats and in foreign ports. A large
portion were hams long before go-
ing sailing.

We provide a service, the name
of the game in amateur radio, and
have been directly responsible for
saving lives and property, locating
overdue or missing vessels,
providing local navigation infor-
mation, and so on.

KV4FZ, whom I've known per-
sonally for about 10 years, is an
extremely knowledgeable elec-
tronics expert. | serously doubt
he has ever set foot on a blue-wa-
ter cruising yacht for a real cruise.
Therefore, | feel he should confine
his expertise to electronics and re-
frain from his Quixotic zeal in
chasing “pirates’’ and interfering
with the operations of the various
Maritime Mobile Nets!

Louis K. Bean KV4JC
St. Croix USVI

I’m really tired of hearing the con-
stant bickering between KV4FZ
and the Maritime Mobile Net. It's
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been in and out of the ham
magazines for years—always the
same accusations, always the
same indignation. You want trou-
ble? Let’s talk about the taxi driv-
ers in New York using two meters.
Let’s talk about the contras in
South America running around
with their IC-02ATs. Who caresifa
couple of yachtsmen use 20 me-
ters for phone patches? At least
they’'re hams.

There are more important
things to worry about than
whether a ham is where he says
heis. You guys seem to forget that
ham radio is a hobby, not a reli-
gion. Until someone comes up
with something intelligent to say,
you'll not see another word on the
subject in 73.—KW10.

DIGITALIS

| like the proposal for a digital-
radio service. Ideally this should
be part of ham radio, but it can
never be due to the emotional is-
sue of Morse code. If this service
had been available three years
ago, | would have never gotten a
ham ticket.

Earl Morris NBERO
Midland MI

That's exactly what the oppo-
nents of the Public Digital Radio
Service are saying. Although am-
ateur packet radio and the PDRS
are fundamentally different, most
people would flock to the “no-
code" PDRS, leaving ham radio
in the lurch.

Believe it or not, we have anoth-
er shot at a no-code amateur li-
cense. It looks as though the
Novice Enhancement proposal
will be approved—once it is in
place, we'll put on the pressure io
drop the 5-wpm code requirement
from the Novice license.

No-code is far from dead—the
FCC is in favor of it, the ham man-
ufacturers are in favor of it, and
you and | are in favor of it. The
crucial missing piece is the Board
of the ARRL, and | have the feel-
ing that with sufficient pressure
from the membership of the
League, the Board would endorse
a no-code license. Remember,
Earl, that ARRL Directors are ba-
sically politicians, and politicians
have been known to change their
minds.—KW10.

TECHNOFLUBS

My career is electronics, for
which | have always had a spiritual

love. | owe most of my success to
ham radio; electronics education
in America is disgraceful! My high
school friends and | started an in-
formal club to teach ourselves
electronics (in the late 50s) be-
cause there was no other way to
learn it.

We were denied permission for
a ham station at school. The atti-
tude there seemed to be, "We,
the intellectual elite, don't under-
stand electronics; therefore, it is
irrelevant.”” We were reduced to
conspiracy—having gotten the
runaround after requesting nicely
that the school library subscribe to
Popular Electronics, we mailed a
subscription form in the school’s
name, checking the squares
marked 5 YEARS and BILL ME LATER.
It worked!

It's impossible to learn anything
in the public school system that
leads to occupations better than
teaching. If teachers knew such
things as electronics, they could
gel real jobs! The back half of my
high school physics book was
filed with good electronic stuff,
but the teacher never reached it.

| expected to learn “‘real’’ elec-
tronics at a state university's engi-
neering school, and was badly
disillusioned by a faculty of frus-
trated physicists and mathemati-
cians with no practical experi-
ence. Several of them could not
speak understandable English.
The prevailing educational theory
there was, "If you know all of the
generalities, you can derive all of
the specifics.”” More academic
elitism! Though | managed to
graduate, | feel that most of my
time was wasted. The most useful
knowledge | gained in college
came from ham radio, through as-
sociation with the university's club
station.

Professional educators appar-
ently still espouse the effete and
fraudulent theory that a teacher
doesn't need to know the subject
matter, but only how to teach. My
city has a fair amount of electron-
ics industry—a local high school
grudgingly offered a basic elec-
tronics course, employing a
teacher who attempted to explain
the ""shematic" diagram of a “'su-
perheat" receiver.

There are still a few excellent
technical institutes staffed by real
electronics people instead of “ed-
ucators.” Is the dwindling number
of young hams any surprise, when
high school students are advised
by teachers and peers that a tech-
nical education isn't a “‘real’ edu-
cation, and that engineering is
bad because engineers design
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weapons? Does Japan have such
a problem?
Name withheld

| spent a year in the Electrical En-
gineering department of a large
eastern university, and was sick-
ened to see senior EE students
who couldn't tell the difference
between a capacitor and a resis-
for. They could solve equations
and even design circuits using re-
sistance and capacitance, but
they had no practical experience
at all. One day, | stood quietly and
walched while two graduate stu-
dents attempted to solder a tran-
sistor to a printed-circuit board—
without solder! They were trying to
melt the leads.

I'll bet that in Japan things are
not much different. | realize that
every child in Japan is taught elec-
tronics in school, and | recognize
the preeminence the country has
in the electronics industry. In
America, every child is taught
mathematics in school. Are we a
country brimming with mathe-
maticians? Of course not.

Two things account for Japan's
success in the electronics indus-
try. First, the Japanese are ex-
tremely good at copying other
people’s technology. Second, the
Japanese government and the in-
dustry work side by side to make
certain that they remain on top of
the heap. The result is that elec-
tronic products are made with a
higher quality and a lower price
than we can ever hope to achieve.
Improving our technical education
is useless unless we can also
bring production costs down to a
reasonable level.

It's crazy to buy American prod-
ucts just because they’re Ameri-
can; | refuse to pay twice as much
for a product half as good as what |
can get from overseas.

By the way, why did you want
your name withheld? Are you still
hiding from your high school Ii-
brarian?—KW10.

The recent tragedy on Mt,
Hood, where nine teenagers lost
their lives, prompted some
thoughts on how ham clubs could
help to prevent such occurrences.
Not by providing emergency
communications after the fact,
which is done now, but rather to
interest climbing club members,
who are mostly young people, in
getting ham licenses so that they
would always have communica-
tions with them during their
climbs.

There are a number of occur-
rences of lost hikers and climb-
ers each year in the Pacific North-
west, and | am sure that it
happens throughout the country.
These events cost a substan-
tial amount of money in terms
of rescue activity, to say nothing
of the risks taken by rescue
personnel.

it seems to me that it would
be an excellent project for a ham
club to acquaint climbing and hik-
ing clubs with the wonders of hav-
ing amateur radio with them on
excursions to the wilderness.
There may be thousands of new,
young recruits for the ham ranks
to boot.

The main activity, as | see it,
would be to tell climbing clubs
about VHF and repeaters, and the
natural combination of mountain-
climbing and ham radio. The
emergency aspect is a bonus.
Could this be another incentive for
no-code exams in the VHF and
UHF bands?

| am challenging a local club to
start something along these lines
and | would request, since you
have been prodding clubs to get
going on new recruits, that you
could make a similar challenge on
a national scale. How about it?

Niel Classon W7NYB
Renton WA

| hate to say it, but you would be
better off telling the clubs about
CB. Their public-service record is
Just as good as ours, and there are
about ten times as many CBers as
there are hams. There's even a
national CB emergency channel,
something we hams haven't
thought of —KW10.

AM-ATEUR RADIO

One of the main reasons that
yours and other fast-buck ham
magazines ignore AM is that there
Is no money in it for you—no big,
glossy ads. You cater to the
bucks, and the Japs have them.

Heaven forbid! If too many
hams started using AM, it would
cut down on your business. After
all, most AMers are running old
junkers 25-30 years old. That's
not the worst of it: Supposing,
horror of horrors, that new hams
and others started building AM
transmitters from old black-and-
white tube-type TV sets. It would
be disastrous—for your business,
that is.

So please, spare us all that
crapola about the state of the art.
AM phone is still an efficient and
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effective means of communica-
tion. We know you are mainly out

for the payola.

Fred Huntley W6RNC
Nevada City CA

What, you mean there's money to
be made in ham radio? Get with it,
Fred, AM is about as efficient as
spark. | suppose when CW came
around, there were still a few
spark-forever fanatics who clung
on to the very end, and that's the
way it will be for AM.

IfAM is so hot, why isn’t anyone
writing about it? We don't toss AM
articles into the garbage; we don't
get any AM articles. The reason is
that ham radio has movedon. . . if
you're stuck in the hobby of 40
years ago, | feel sorry for you.—
KW10.

LEND ME UREAR

Your editorial about the pro-
posed Electronic Communica-
tions Privacy Act (ECPA) was to
the point, as usual, but didn't tell
your readers what to do about it.
Calling your Congressman’s of-
fice and just leaving your opinion
with a receptionist doesn't help.
You have to get through to the
decision-makers.

| called my legislators and
asked to speak with the staff
member responsible for commu-
nications issues. These staffers
are responsible for reviewing
pending legislation and often de-
termine how a legislator votes on
an issue.

In speaking with these staffers,
| found that none had read the
bill, and only one had a vague
idea what it was about! After
explaining what the bill was (I
had called a Senator in January to
ask for a copy of the proposal,
which | promptly received), | ran
through my list of objections. All
three staffers seemed interested
in my objections, Letters were
sent to the three reiterating my
conclusions. | tried to be as log-
ical and objective as possible—
emotional pleas just won't work.
Representative Judd Gregg
seems to have changed his posi-
tion, and Senator Gordon Hum-
phrey appears now to understand
the issues.

I'll bet that my communications
about ECPA are the only ones re-
ceived by these legislators. As
such, they will carry a lot of
weight. The key is to effectively
communicate with the decision-
makers in government. You must
speak with the proper staff mem-

ber and follow up your conversa-
tion with a letter. We can have a
large say in legislation if we just
influence the right people.

Peter M. Bealo WB2MJG/1
Salem NH

While | was reading Never Say
Die in the April issue of 73, | was
somewhat surprised, or should |
say impressed, to learn that
Wayne does scuba diving. | have
been diving for only five years,
but have enjoyed amateur radio
for more than 30 years. | hold
an Extra-class ticket and a Mas-
ter Diver Trainer (instructor) certi-
fication.

As a diving instructor, | offer
a specialty diving course entitled
Underwater Communications Us-
ing International Morse Code.
In the course | teach CW up to five
wpm and the different ways to
use CW underwater, and | encour-
age my students to go on for their
Novice license (the course ma-
terial includes a ham license
manual).

The marriage of diving and
amateur radio is becoming very
popular with the course members.
It is drawing the divers into ham
radio and the amateurs into
diving.

A side benefit to all of this is that
when | take a group of divers to the
Caribbean each summer, | have a
ready-made group of hams to
make a mini-DXpedition. As you
well know, what could be more ex-
citing than a dive trip and DXpedi-
tion to some exotic island? This
kind of excitement is most appeal-
ing to the age group the diving
industry is trying to attract—the
age group that amateur radio
needs.

This may be a small contri-
bution to make to solve the prob-
lems confronting amateur radio
and its lack of growth, but for
the past year the local radio
club and Novice class has pro-
duced no new hams. During this
same time period my classes are
getting the attention from the
would-be hams.

There are all kinds of possibili-
ties for the future, maybe an inter-
national club of some kind for am-
ateurs who are also active divers
to promote diving trips and DXpe-
ditions. Maybe a net to discuss
different diving activities; the next
best thing to diving is a good rag-
chew about diving!

Bill Wheeler KBDEW
Lebanon MO
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ATV MADE EASY WITH OUR SMALL ALL IN ONE BOX TC70-1
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE.

SEE US AT

DAYTON
BOOTH 359

TC70-1 FEATURES:

* 10 pin VHS color camera and RCA phono jack video inputs.

* Crystal locked 4.5 mHz sound subcarrier.

* PTL (Push To Look) T/R switching.

* Sensitive UHF GaAsfet tuneable downconverter,

* Two frequency 1 watt pep xmtr. 1 crystal included.

« Xmit video monitor outputs to camera and phono jack.

eSmall 7 x 7 x 2.5" for portable, mobile, or base.

e Draws only 500 ma (exc. camera) at 13.8 vdc.

Just plug in your camera, VCR, or computer composite video and
audio, 70 cm antenna, 12 to 14 vdc, and you are ready to transmit live
action color or black and white pictures. Sensitive downconverter
tunes the whole 420-450 mHz band down to channel 3 on your TV set

to receive. Both video carrier and sound subcarrier are crystal con-
trolled. Specify 439.25, 434.0, or 426.25 mHz. Extra crystal $15.

WHAT ELSE DOES IT TAKE TO GET ON ATV?

Any tech class or higher amateur can get on ATV. If you already
have a source of video and a TV, it costs about the same as getting on
2 meters. Now you can be seen as well as heard.

DX with TC70-1s and KLM 440-27 antennas line of sight and snow
free is about 22 miles, 7 miles with the 440-6 for portable use such as
parades, races, search and rescue, etc. You can add one of the two
ATV engineered linear amps listed below for greater DX.

AT 70 cm, antenna height and gain is all important. Foliage can ab-
sorb much of the power. Also low loss tight braided coax such as the

Saxton 8285 must be used along with type N connectors.

The TC70-1 has full bandwidth for color, sound, and computer
graphics. You can now show the shack, computer programs, home
video tapes and movies, repeat SSTV or even space shuttle video if
you have a Home Satellite Receiver.

20 WATT SPECIAL . . $399

SAVE $150nthe TC70-1 & ELH-730G
when purchased together.
All prices include UPS surface shipping in cont. USA.

ACCESSORIES:

Mirage D24N-ATV 50 wattamp ..... $189
ATV, SSB, FM. 9 amps.

14.5 dbd antenna
KLM 440-6 8dbd antenna..... $38

KLM 440-27

Alinco ELH-730G 20wattamp ....... $115
ATV, SSB, FM. 4.5 amps

.. $89

HAMS! Call or write for for full line ATV Catalog.



AEA PK-232
MULTIMODE CONTROLLER

The Pakratt™ model PK-232
multimode controller is now avail-
able from Advanced Electronic
Applications. The PK-232 is a
complete Morse/RTTY/ASCIl/
AMTOR/packet terminal unit
which interfaces with any comput-
er having an RS-232 port.

A front-panel switch allows se-
lection of one of two radios for
easy HF/VHF selection, and a dis-
criminator-style tuning indicator is
included. Twenty-one indicators
monitor mode and status.

The PK-232 retails for $319,
and will be available August 1st.
For complete specifications,
please contact AEA, PO Box C-
2160, Lynwood WA 98036-0918.
Reader Service number 163.

YAESU FT-767GX

Yaesu USA has introduced the
FT-767GX HF/VHF/UHF multi-
mode transceiver. The FT-767GX
comes equipped for HF operation,
and optional modules are avail-
able to extend coverage to 6m,
2m, and 70 cm. The rig outputs
100 Watts on CW, SSB, AM, FM,
and FSK.

Factory-installed features in-
clude an automatic antenna tuner
for 160-10 meters, a CW filter, an
electronic keyer, a speech pro-
cessor, a digital wattmeter/swr
meter, and a dual-vfo tracking
system for OSCAR or repeater op-
eration.

The FT-767GX is priced at
$1,759.95; modules for 2m and
6m are $169.95. For complete

EW PRODUCTS

specifications, contact Yaesu
USA, PO Box 49, Paramount CA
90723-0049. Reader Service
number 152.

CUSTOM KNOBS

Custom-printed knobs and dials
are available from Selco Prod-
ucts. Virtually any logo, numeral,
symbol, or line can be printed with
a character height of as little as
imm. A wide variety of shapes
can be printed on, and it is possi-
ble to print lines around a corner.
Knobs and dials come in black,
gray, white, and clear, and can be
overprinted in a variety of colors.

For more details and samples,
contact Selco Products Co., 7580
Stage Road, Buena Park CA
90621. Reader Service number
153.

NEW MERCER DMM

Mercer Electronics, a division of
Simpson, has introduced the
model 9370 autoranging digital
multimeter. The 9370 measures
up to 1,000 V dc in 5 ranges, up to
750 V ac in 4 ranges, up to 10
Amps in 2 ranges, and up to 2
megohms. A memory mode
stores a zero offset of 99 counts.
Also included is an audible conti-
nuity tester.

The model 9730 retails for $59.
For more information on the entire
line of Mercer test equipment,
contact Mercer Electronics, 859
Dundee Ave., Elgin IL 60120;
(312)-697-2265. Reader Service
number 158,

ICOM IC-48BA
The IC-48A 440-MHz compact

Custom printing services available from Seico.

mobile transceiver is now avail-
able from ICOM America. The IC-
48A covers 440-450 MHz with an
output of 25 Watts. Features in-
clude a large LCD with auto-dim-
mer, and 21 scannable memory
channels. For more information,
please contact ICOM America,
Inc., PO Box C-80029, Bellevue
WA 98009-9029.

JOHNSON CHALLENGERS

The E.F. Johnson Company
has introduced a new series of
VHF/UHF mobile radios. The
Challenger™ UHF mobile (15
Watts) and VHF mobile (20 Watts)
come with eight synthesized
channels and programmable pni-
ority scan. The Challenger Plus™
UHF maobile (30 Watts) and VHF
mobile (40 Watts) feature 19 chan-
nels and dual priority scanning.
Both Challenger models offer
multi-tone Call Guard™, multi-
code digital Call Guard, a timeout
timer, a monitor, and a user-pro-
grammable scan list.

For complete details, contact

Diversified Energies, Inc., E.F.
Johnson Company, 201 South
Seventh Street, Minneapolis MN
55402. Reader Service number
156.

8-POLE CRYSTAL FILTERS

International Radio now has 8-
pole crystal filters available for the
Kenwood TS-440 and the ICOM
IC-751, IC-751A, IC-730/740/745,
R-70/71, and 1C-271/471/720/
720A. Prices range from $60 for
individual filters to $150 for a 2.1-
kHz matched SSB crystal set.

For a brochure describing these
and other products, send an
SASE to International Radio, Inc.,
747 South Macedo Blivd., Port St.
Lucie FL 33452. Reader Service
number 157.

MOBILE CATALOG

A 56-page catalog of mobile
antennas, portables, and acces-
sories for the mobile market has
been published by Antenna, Inc.
Complete mechanical and elec-
trical specifications are offered

The ICOM |C-48A.
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E.F. Johnson's Challenger™ VHF/UHF mobile radio.



|
|
i
|

Advanced Design Network's Microloop antenna.

for antennas covering 25-1,000
MHz.

To receive a copy of the cata-
log, write or telephone Celwave,

Route 79, Marlboro NJ 07746;

(201)-462-1880. Reader Service
number 159.

MICROLOOP ANTENNAS

Advanced Design Networks
has announced their Microloop
series of small HF antennas.
Across-the-loop dimensions
range from 27 inches for 10 me-
ters to 104 inches for 40 meters.
The antennas may be mounted
horizontally or vertically, and can
handle 200 Watts PEP.

A six-page overview of Mi-
croloop design concepts and in-
stallations is available by writing

R

..'

Advanced Design Networks, Inc.,
8601 66th Street North, Pinellas
Park FL 33565. Reader Service
number 154.

APPLE TEKDRAW

Tekdraw, a graphics software
package for the Apple // family, is
now available from Computer Aid-
ed Instructional Systems. Using
Tekdraw, you can design sche-
matics, circuit boards, architec-
tural layouts, certificates, charts,
graphs, and so on. The Koala
Pad, a joystick, or game paddles
may be used as the input device.

The system includes predrawn
symbols which can be selected,
rotated, and positioned on the
screen. Tekdraw will save, recall,
and print your designs.

The TravelComm 1200 portable modem marketed by Technigroup.

The software package, includ-
ing a graphics utility section, sells
for $69.95. For more details, con-
tact Computer Aided Instructional
Systems, Box 177, Building 5,
Service Drive, Holly Ml 48442.
Reader Service number 161.

TRAVELCOMM 1200™

Technigroup, Inc., has an-
nounced the TravelComm 1200
portable modem. Designed for
use with portable computers, the
300/1200-baud modem operates
for about thirty hours on a S-volt
battery (included). Connection to
the computer is made via a DB-25
(RS-232C) connector, and an RJ-
11 modular phone jack handles
the telephone line (a phone cord is
provided with the modem).

For further information, please
contact Technigroup, Inc., 16
Green Acre Lane, Northport NY
11768; (516)-261-0423. Reader
Service number 162.

MIRACLE RODS

Miracle Rod of Glasgow, Ken-
tucky, now offers a low-tempera-
ture brazing rod for aluminum.
The fluxiess rods may be used
with a propane torch to repair
breaks in antennas, to braze cavi-
ties, and to weld joints as simply
as soldering. The rods have a high
conductivity, and melt at 730-740
degrees.

For complete information,
please contact Miracle Rod, PO
Box 791, Glasgow KY 42141,
Header Service number 160.

THE FORMULA FOR TWO METER DX:
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SSB clarity at the microphone...

If you are not satisfied with the ‘sound of
your station'—it's no wonder—most '‘com-
munications’’ mics you use were designed for
industrial paging or p.a., not for the
sophisticated SSB techniques. The HC-3
response gives maximum articulation for get-
ting through DX pile-ups and has set the new
standard for all.

You can easily install this small, advanc-
ed Heil element into your present old mic or
order the new Heil HM-5 SSB mic using the
high quality HC-3

For more details or to order the Heil
HC-3 element at $§19.95, the HM-5 55B Mic
at $54.95, contact HEIL, LTD., Marissa, IL
62257 (618) 295-3000 (add $3.00 shipping)
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MTT144/28R + MML144/2008
M MICROWAVE MODULES LTD

Working the two meter band
on all modes is a snap with
Microwave Modules. Our com-
plete line of transverters,
receiving converters and
solid-state power amplifiers
make it possible! Now, you
can work SSB, CW, FM or AM

= VUCC!
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with your HF multimode
transceiver. Discover the thrill
of Aurora, Tropo scatter,
Sporadic-E, Meteor Scatter
and even mnunbuunce'

THE "PX” SHACK /M\J

52 Sionewyck Dnve
Belle Mead. New Jersey 08502
{201} 874-6013
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7= Review

Ampro Little Board

by George M. Ewing WASWTE/4

Ampro Computers, Inc.

67 E. Evelyn Ave.

Mountain View CA 94041
Ampro Little Board™—%$249

here is a phenomenon in a rapidly grow-

ing and changing technology like person-
al computers that is usually called the *‘price
knee'" or “crossover point.”” This is a point in
time in which the price for an older generation
of machines is dropping quickly, and the cost
of the new generation, initially fairly high, is
also starting to fall. At some point, the cost-ef-
fectiveness ratio crosses over, and the new
technology becomes cheaper and better than
the old, even though the price of the old may
be falling faster.

At some time in the last year or two, we
appear to have reached that point with B-bit
CP/M computers. The older machines, such
as the Heath H-89 and others that use the 8K
4116 memory chips plus large numbers of
TTL and LS-family chips, are being replaced

by newer machines designed from scratch to
take advantage of the more efficient 64K
DRAMSs, custom LSI, and other technologies
that lower the chip count and reduce power
consumption. Of course, the stiffest competi-
tion is actually from the rival 8086/8088 and
68000 CPU families, but even within the CP/M
world, things are changing fast.

Why a CP/M machine? There are a tremen-
dous number of inexpensive or free public-do-
main programs available that are of interest to
the amateur, everything from 2laborate RTTY
and logging programs to those for circuit anal-
ysis and filter or antenna design.

A good friend of mine, Jeff KB2JN, had
been planning for some time to get an inex-
pensive CP/M computer to supplement his
IBM PC and other personal and home ma-
chines. He looked at a number of options,
including a used Heath H-89 or H-19 upgrade,
an Apple with B0O-column and CP/M cards, a
Commodore 128, or the possibility of building
up a system using a surplus Xerox 820, Big
Board, Kaypro, Televideo, or Osborne board.
After much deliberation, he decided instead
on the Ampro Little Board, and | agreed to help
him put his system together despite my buiit-in
prejudice in favor of Heathkit/Zenith products.
The rapidly dropping price of the Little Board,
coupled with its simplicity, small size, and rel-

Photo A. The Little Board Plus, which includes an SCS! interface.

24 73 Amateur Radio = August, 1986

atively low power consumption, made it look
very promising.

Equipment Needed

The Ampro Little Board (this discussion is
only about the Z-80A CP/M machine—Ampro
also makes a 16-bit MS-DOS Little Board) is
designed to fit in the same physical footprint
as the PC board for the typical 5-1/4" disk
drive, and to be compatible with the same
voltage and power requirements. The power
connector is even the same edge connector
that most drive manufacturers use. This
makes packaging a homemade Little Board
system a snap; aimost any surplus drive en-
closure or larger terminal will do.

A sheet of surplus 1/2” acrylic plastic picked
up for a dollar at the Rochester, New York,
hamfest flea market was adequate as a base
plate for Jeff's ham-shack system, since we
intended it to spend its whole life in the same
spot on a shelf. For a system that is to be
moved around, a surplus drive enclosure or
one of the low-profile metal cases sold for IBM
or Apple clone builders is fine, or the board
can be mounted with a littie effort in most
terminal enclosures. The small size and low
power consumption (and less resulting heat)
make this a good option.

Besides a cabinet, the Ampro builder needs
a power supply, 5-1/4" soft-sector disk drives
(up to four), and some kind of RS-232 serial
terminal to act as aconsole. (Unlike the Xerox-
820 and Big Board, the Little Board requires a
separate full terminal instead of just a key-
board and monitor.) All these items are avail-
able at reasonable cost; check surplus and
mail-order catalogs and the ads in ham and
computer magazines. We decided to use a
surplus IBM 60-Watt power supply, perfectly
adequate for the Little Board and a couple of
drives. These supplies are widely available
and a real bargain right now, as thousands of
IBM freaks are pulling them out of their PCs
and replacing them with heavier supplies fora
hard-disk upgrade.

We selected two full-height 40-track drives,
as the full-height drives are usually cheaper
than half-height, and space was no problem
with our layout. If you're going to stuff a couple
of drives into a Heath H-19 terminal case or
build up a briefcase portable RTTY machine,
half-height drives might be worth a few extra
dollars in saved space. If you're operating bat-
tery portable, the newer half-height drives
may also use a little less power.

If the power supply you're using doesn't
already include a cooling fan, putting in one of
the smaller, quieter muffin fans is good reli-
ability insurance. The thermal design and lay-
out of your enclosure will determine if it's ab-
solutely essential, but it's silly not to include a



fan except in the most extreme low-power,
battery-operated briefcase designs, where ev-
ery Watt-hour is critical.

For a terminal, Jeff decided for the time
being simply to use his existing IBM PC in
terminal mode with a public-domain commu-
nications program. If you don’t happen to
have an IBM PC lying around, another possi-
ble option is to use an inexpensive home com-
puter such as an Atari or Commodore, with a
serial port configured as a terminal. New Atari
800XLs were going for $39 or 3 for $99 in local
toy stores around Christmas last year! Inex-
pensive surplus terminals also are widely
available. If | decide to build this system for
myself, I'll probably look for a good used
Heath H-19, as it already has a front-panel
knockout for two half-height drives. The simi-
lar Radio Shack DT-1 is another good bet.

Remember, though, that the terminal you
choose will have some effect on what software
will work with the computer. Public-domain
programs that are written for a particular key-
board and display, such as a Heath-19 or a
Lear Siegler ADM-3A, may need to be modi-
fied to work with a nonstandard keyboard and
display. | would not recommend a 40-column
display for serious word processing or spread-
sheets, for example. For RTTY and CW oper-
ating, or for routine QSL logging and calcula-
tions, a cheap,used home computer and a
junk B&W TV set may be perfectly adequate.

Besides the main components already
mentioned, you'll need some cables and con-
nectors. The drives need 34- or 35-conductor
ribbon cable and standard 5-1/4" disk-drive
edge connectors, one more than the number
of drives, as the connector on the Little Board
is identical. If you are building a two-drive sys-
tem, you'll need three connectors; for a four-
drive system, five; etc. If you wire the connec-
tors yourself, make sure that the signals are
on the even-numbered conductors and the
odd ones are grounded.

Using shielded ribbon cable and keeping
the length as short as possible will help reduce
RFI, both in terms of QRM generated by the
computer and computer glitches cause by rf
from the station transmitter getting into the
system. A grounded metal enclosure for the
system plus filtering and bypassing on the
power cord will help, too.

Check your Ampro manual and the data
sheets and schematics for the drives them-
selves. Normally, a terminating resistor net-
work goes only on the last drive in the chain
and is not needed on the others. You'll also
need a power cable and connectors for the
board and drives and provisions for bringing
the power-on light and reset button line out
from the board connector to a convenient
location.

The WD-1770 disk-controller chip can han-
die up to four soft-sector drives in various com-
binations of single- or double-sided and 48 or
96 tracks per inch (tpi)—40- or 80-track. The
CP/M boot disk provided by Ampro is single-
sided, 40-track, however, so you'll need at
least one of these drives to get your system
up and running. Also, in order to use
DISKCOPY (one of the disk-copying utilities
provided with the Little Board operating sys-

The (Original) Ampro Little Board at a Glance

Board
Dimensions 7-3/4" x 5-3/4" x 3/4"
CPU Z-80A at 4 MHz
RAM 64K (eight 64K DRAM chips)
ROM One 8-bit (2732) EPROM for initialization
/[®] Two RS-232 serial ports, one 75-9600 baud, one 75-38,400 baud,

plus one Centronics parallel printer port. One

senal port is used to communicate with any

RS-232 serial terminal as console.
Disk /O Western Digital WD-1770 disk-controller chip can drive

one to four 5-1/4" soft-sector disk drives, in any combination

of 48 tracks per inch (tpi) and 96 tpi, single- or double-sided

drives. Step rates are selectable.
Power
Consumption +5Vdc@ 750mA, +12V dc @ 50mA (The

—12 V dc for the RS-232 serial ports is generated on-board.)
Operating
System CP/M 2.2, plus extra utilities and ZCPR enhancements
Price $249 list (model 1B-1, gty. 1-4, as of April, 1986)
Manufacturer Ampro Computers, Inc.

67 E. Evelyn Ave.

Mountain View CA 94041

(415)-962-0230
(Note: Since KB2JN and | began this project, Ampro has begun phasing out the Original
Little Board in favor of a newer version, the Little Board Plus, which includes an added
SCSlinterface on the same size circuit board. They also now sell a line of piggyback SCSI
11O and STD bus boards which will work with other Z-80 computers as well as the original
Little Board. Interested amateurs should inquire about prices, etc., as they probably will
have changed by the time this review sees print.)

tem software), you will need at least two drives
of the same kind.

Documentation

The manual provided with the Little Board
has 135 8-1/2" x 11" pages. About a third of
this is assembly and operating instructions for
the user, and the rest is reprints of data sheets
for the key ICs, such as the Z-80A CPU and
the Western Digital WD-1770. This seemed a
bit on the skimpy side at first to an old Heath/
Zenith user, but if you consider the fact that
the Little Board not only comes assembled
and tested except for cables and peripherals
but is also inherently much simpler than old-
er generation Z-80 machines, the manual
is more than adequate for the everyday rou-
tine user.

Ampro does provide an optional Technical
Support Package for customers who are go-
ing to use the Little Board in custom or OEM
applications. | prefer a large schematic with
everything mapped out on one sheet, but the
modular schematics provided with the Little
Board are clear and easy to read, adequate for
most routine troubleshooting.

Software

As for software, the Little Board comes with
two complete operating system CCPs, both
regular Digital Research CP/M v. 2.2, and
ZCPR3 (an enhanced operating system that is
compatible with regular CP/M but includes
more sophisticated capabilities). You could
write a book-length review just on ZCPR,;
many user groups have several disks filled
with help files and special utilities. The most
obvious advantages for the beginner are the

way file directories and user numbers can
be manipulated. ZCPR will allow you to make
a file of any disk's directory without retyp-
ing, and will shuffle files from disk to disk and
user area to user area very easily—something
that is difficult or impossible to do from stock
CPIM,

ZCPR will also create an optimal path
search for a file that's not on the currently
logged disk, and the DIR.COM version of the
directory utility provided by Ampro allows an
almost mind-boggling array of possible argu-
ments and parameters in addition to the stock
CP/M DIR A: or DIR B:. You can hide secret
files in different user areas and still access
and execute them from the currently logged
user area and disk—once you know how. This
might be important for classroom use, where
different students may have to share disk files
in different user areas. For myself, being able
to PIP together a comprehensive disk library
directory without hours of retyping is the most
valuable feature.

Besides the usual CP/M utilities like PIP,
ED, STAT, and so on, Ampro provides other
utilities. AMPRODISK allows you to format,
copy, and verify a disk. This is similar to the
combined utilities of FORMAT and DUP from
Heath and some other manufacturers. MUL-
TIDISK.COM allows you to read and write to
other soft-sector CP/M (and CP/M-86) disk for-
mats. It will not allow reading and writing of
Heath/Zenith hard-sector or Apple 35-track
formats, though. UNERASE.COM allows you
to recover an accidentally erased disk file,
providing that the disk hasn’t been physically
over-written or reformatted. STARTUP.COM
allows automatic execution of programs upon
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power-up or reset. MULTIFMT.COM allows
you to format a blank disk in other soft-sector
formats, including CP/M-86 formats for some
16-bit computers. SWAPCOPY.COM allows
you to copy files from one disk to another
using a single drive. DISK7.COM is a sort of
enhanced combination of STAT and PIP for
manipulating files.

The Multidisk and Multiformat programs are
very impressive and support a wide assort-
ment of disk formats, including relatively ob-
scure ones such as Heath Lifeboat and TRS-
80 Montezuma CP/M. To use the programs,
one of the regular drives is reconfigured as
disk E: (for Emulate) and the parameters are
selected from a menu.

Conclusions

The Ampro Little Board is a very good little,
single-board computer. Besides the small size
and low power consumption already men-
tioned, there are several other positive fea-
tures. The Z-80A runs at 4 MHz, twice as fast
as many early CP/M machines. The memory-
management and refresh circuitry is entirely
digital, and does not have discrete RC net-
works, one-shots, and other parts cluttering
up the path. This, combined with the physical-
ly small size and low chip count, makes for
very reliable operation.

One of the two RS-232 serial ports provided
will run as fast as 32,400 baud. If your terminal
can handle it when serving as a console, run-
ning at 19,200 or 32,400 baud instead of the
older standard of 8600 baud will result in an
amazing speedup in writing to the screen, es-
pecially important with /O-intensive programs
like games with graphics. Actual graphics ca-
pability will be limited, of course, by your ter-
minal and the CP/M software you are running.

The price has fallen to true bargain levels;
Ampro factory ads in ham magazines dated
January, 1986, give a list price of $249 in
single-unit quantities, and some dealers may
even discount this. This is $50 cheaper than
just a soft-sector controller card for Heath
H-89!

On the negative side, the most serious limi-
tation on the original Little Board is the fact
that you have only two RS-232 serial ports and
one Centronics parallel printer port. With one
serial port tied up talking to your terminal as a
console, that leaves just one, putting you in
the same boat as stock Kaypro |l users. If you
want to use both a modem (or RTTY TU)and a
serial printer, for example, you have to kiuge
up a switching or transfer box, or else use an
extra-cost parallel-to-serial adapter on the
Centronics port to drive the printer.

Also, the serial ports support data only
on pins 2 and 3, and handshaking on pins 5
and 20 (CTS and DTR). If you have a fancy
modem that uses other lines for handshaking,
carrier detect, etc., there may be some prob-
lems getting it working, especially for the rela-
tively inexperienced beginner. Unlike some
other computers, there is no physical differ-
ence between a DCE and a DTE port, which
can also be confusing for a beginner. The
manual does explain how to get a modem

working by inverting pins 2 and 3 plus 5 and
20, though.
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Unlike the older Z-80 computers such as the
H-8, H-89, and many S-100 systems, there is
no bus expansion connector on the original
Little Board. This makes adding extra /O
ports and other hardware options fairly diffi-
cult. About the only practical approach is for
boards that plug piggyback directly into the
Z-80 socket. There is at least one manufactur-
er of clock/calendar boards that work this way
and that are relatively inexpensive. Ampro
does sell an SCS| expansion card as a $99
exira-cost option to allow additional 1/0 to be
added, and the company has announced a
new version of the Little Board, the Little

Board Plus™, which includes the SCSI port on
the card for about $40 more. This looks like a
worthwhile option for more ambitious users
and is cheaper than buying the Little Board
and SCSI card separately, or even the $59
SCSI upgrade kit. Ampro also sells hard-disk
packages, an STD bus adapter, and other
options.

In closing, then, the Ampro Littie Board is an
inexpensive, reliable, and physically small
CP/M computer. For applications like custom
briefcase computers or low-cost systems for a
student or amateur on a budget, it's a good
buy indeed. Reader Service number 151. W

Hamcom Terminal Software

by E. Benson Scott AESV

Advanced Electronic
Applications, Inc.

PO Box C-2160
Lynnwood WA 98036
Hamcom—%$49.95

ith the advent of digital communi-
cations and the increasing use of com-
puters in the shack, one is always looking for
easier and more efficient ways to combine
functions. AEA (Advanced Electronic Applica-
tions) markets a program written and support-
ed by Emile Alline NE5SS. The program, Ham-
com, produces a complete Morse, Baudot,
ASCII, and packet communications program
for the IBM PC or compatibles. The software
has been revised several times; I'll review 4 .E,
the most recent version. No more will you
have to have separate programs for RTTY and
packet communications; Hamcom has com-
bined the best of both worlds into one very
usable terminal program.

The software is written in Basic, with files on
one double-sided, double-density disk. The
programs have been compiled to facilitate use
and speed enhancement. Other than a brief
instruction sheet for setting up the interface
connections and a two-page review of the
program, all documentation and instructions
are included on the disk and can be read from
the screen or printed. When printed, the ma-
terial is 5-1/2 full pages of information in-
cluding a very nice summary of the control
functions.

The setup and default menu is easily and
quickly configured. No special knowledge of
the computer is required. Line widths from 30
to BO characters can be programmed. Ten
pre-program messages in each code (ASCII,
Baudot, CW, and packet) can be written at this
time or at any later date. One nice feature is
available for those individuals with early IBM
equipment with single-sided format: The pro-
gram is set up so that owners can use single-

sided disks in drives A: and B: and not have to
purchase double-sided, double-density disk
drives.

An IBM PC compatible computer or PCijr
with a minimum of 80K of RAM is required.
One serial port is necessary to receive the
information from the packet TNC or RTTY/CW
demodulator.

Codes

The program is menu driven: ASCII, Bau-
dot, CW, packet, setup, and CW practice are
options that can be selected. After one de-
cides which code format to use, the next set of
options—setting up speed and other parame-
ters—immediately appears. For the advanced
user, more unusual formats can be transmit-
ted and received, but for the neophyte, there is
nothing to know except which code and speed
are desired,

The ASCII section of the program normally
operates at 110 or 300 baud, but is variable
enough to allow essentially any combination
of baud, bits, or parity allowed by DOS.

The Baudot section allows transmission
and reception at 60, 66, 75, and 100 wpm.
These options should allow for reception of all
but the most unusual protocols.

The CW section allows transmission and
reception at any speed from five to approxi-
mately 100 wpm and is primarily limited by the
demodulator interfacing with the radio and
computer.

The packet radio section allows one to
transmit and receive packet radio using a ter-
minal node controller (TNC). Variable commu-
nication rates are allowed between the com-
puter and the TNC.

A very useful portion of the software in-
cludes CW practice. Characters may be sent
at a fixed rate or as you enter them into the
keyboard. For those learning or practicing the
art of CW, character speeds are not depen-
dent on word speeds, and variable spacing is
quite easy to incorporate into the setup. The
speed will slowly but automatically increase if
you desire.

Features
Each of the code formats uses a split-



screen technique, allowing transmit and re-
ceive buffers to remain independent. Should
you have a color monitor, color options are
available. Splitting the screen is a status line,
which can be moved up or down. This line
includes the format, speed, transmit or re-
ceive status, local time and date, as well as the
disk-saving status, printer status, diddle, and
WRU status.

Pre-programmed disk-saved messages up
to 256 characters are allowed in each of the
code sections of the program, making a total
of 40 available. This is a nice feature in that the
RTTY station can be listed in the RTTY sec-
tion of the program and will not interfere with
the description of the packet station in the
packet portion of the program.

A more unigue and fun feature is the ability
to capture and save text in either the transmit
or receive mode “on the fly" using function
keys. Tapping the function key the first time
begins the capture; tapping it a second time
ends the capture. This material can then be
saved or entered into text at a later time with a
two-keystroke entry. The transmit and receive
buffers are not limited by the program, only by
your hardware capacity.

Interfacing with a TNC or RTTY/CW de-
modulator is quite straightforward. For using
most of the newer demodulators or TNCs,
all one has to do is plug one end of the RS-
232 cable into the computer and the other in-
to the demodulator or TNC. For those with
other connection options, instructions come
with the program for connecting the push-to-
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Gwyn Reedy WIBEL
812 Childers Loop
Brandon FL 33511

A Packet Primer

First you've got to know the lingo.

acket radio is now very popular, and

dozens of amateurs purchase new equip-
ment weekly to get on the air using this new
mode., This article will discuss why this new
mode 1s so popular and evaluate the advan-
tages of using packet in comparison with oth-
er digital modes.

Join the Packet Radio Revolution!

You may recall that the introduction of
machinery into manufacturing during
the 18th century greatly changed the way
of life in England and other countries. That
major change, called the industrial revolu-
tion, substituted the power and speed of ma-
chinery for the power of man’s own muscle
and that of animals. That revolution has
shaped our way of life today more than any-
thing else.

Today there is a revolution going on in the
technical world that ranks in importance with
the industrial revolution. Many persons are
calling it the information revolution—and
packet radio is a part of it. This revolution is
based on bringing the power of computers to
the process of handling information. It has
already changed our way of living and will
continue to do so in the future. Its theme is
well expressed in an advertising phrase used
by a large corporation: Men should think,
machines should work. The advent of com-

puterized data processing allows people to
emphasize their creative skills and leave the
sorting, filing, retrieving, and moving of in-
formation to the machines.

The information revolution is primari-
ly sparked by the science of microelectron-
ics, which produces integrated circuits. The
lure of something for nothing 1s very ap-
pealing. Haven't you ever wished that
you had a printing press to run off a few
greenbacks? Well, that’s almost the way it
is with integrated circuits. Greatly simpli-
fied, the process is a form of printing. Much
time goes into designing the circuits and
photo masks and setting up the equipment,
but when everything is completed, the
production line turns out thousands of circuits
for pennies each. In fact, for many medium-
scale integrated circuits, the cost of the pack-
age is greater than the cost of the silicon chip
inside.

The above trivia is at the heart of the infor-
mation revolution and the explosion of mi-
crocomputers. The spread of microproces-
sors has been dramatic, covering far more
than just microcomputers. I know there is a
MICroprocessor in my microwave oven, my
clothes washer (I took it apart), and my auto-
mobile ignition, air conditioner, and cruise
control. No telling what other device has one
in it. The same is true of the ham shack. My
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Fig. 1. Schematic representation of a frame.
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Fig. 2. The minimum equipment required to get on packet.
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handie-talkie, mobile FM rig, HF transceiv-
er, and VHF multimode rigs all are mi-
croprocessor controlled. They do the work

(when I can remember the proper commands)
and | have the fun.

What About Packet Radio?

I believe packet radio is the branch of
the information revolution that extends in-
to amateur radio. The power of the micro-
processor enables us to have new and more
reliable forms of communication. Over the
next few years we will see tremendous im-
provement in the way we are able to pass
along information. Packet will not replace
CW or phone modes because they are prac-
ticed for the enjoyment they bring, but we
will see a powerful amateur digital network
created that will transform the way we com-
municate.

At its most basic level, packet is simply
another way for amateurs to pass informa-
tion between them, and in that respect it is
no different from the spark-gap transmis-
sions used by the early practitioners of
our hobby. With microprocessors in our
bag of tricks now, we can move more infor-
mation in more interesting ways. Each new
mode in amateur radio over the years has
added to the quality or quantity of informa-
tion exchanged.

Let me give you an example you must have
experienced yourself: Someone visiting your
neighbor meets you on the street and com-
ments on your antenna farm. He mentions
that he knows a ham just down the street back
home and wonders if you could call him to see
how things are going. You wonder how to
explain the difficulty of contacting that ham—
you don’t know his callsign, his equipment,
his operating habits, etc. It would be a multi-
million-to-one shot to turn on your rig and
contact him, even if you knew his callsign. So
you make some excuse and suggest that he
use the telephone.

Now look at how that scene might play
when we have an amateur digital network.



You obtain some portion of the back-home
ham'’s identification: perhaps his last name
and city or his street and city. Then you use
your packet terminal to access the network
information server. You provide it with
the information you have obtained and in
turn receive a listing of possible names, call-
signs, and addresses, plus any needed rout-
ing information. Your visitor can then identi-
fy the amateur, and you can send a message
using the network. If the other ham is current-
ly on the air, the message is delivered right
away. If his station is not operating, the mes-
sage is stored for him and you are informed of
the situation. It’s rather like making a phone
call, but it is all done via amateur radio.
Using the same techniques, you could al-
so have sent him a text file, a computer
program, or a video display or picture, or
even operated his equipment remotely. Very
convenient!

One of the words we hear all the time is
“digital.”” In the strictest sense, hams have
been doing digital communication for many
decades—they call it CW. Radioteletype
(RTTY) and more recently amateur teletype
over radio (AMTOR) have become popular
forms of digital communication. Packet is
also digital, but it has increased capabilities
compared with other digital modes because
of the advanced techniques used to address
and transmit the information.

What Does Packet Do That
Other Digital Modes Do Not?

Packet offers several distinct advantages
over older digital modes:

1. Robust error detection. It’s 1,000 times
more comprehensive than AMTOR.

2. Networking. The packet addressing
technique allows a series of stations to re-
peat packets to each other, thus forming a
network.,

3. Compatibility with computers. Packet
supports the transfer of binary data (comput-
er programs) and is the only error-detecting
mode supporting the full ASCII encoding
used on most computers found in the ham
shack.

4. Compatibility with other modes. Packet
may be used to transfer any type of informa-
tion that 1s in digital form. Thus with proper
encoding, the advantages of error detection
and networking may be applied to voice and
video signals.

5. Speed. HF packet operates at 300 baud,
which is some five times faster than RTTY or
AMTOR. On VHF, the FCC allows higher
speeds, and 1200 baud is commonly used.
That is 10 to 20 times faster than RTTY. In
the future, data rates of 9600 baud, 56,000
baud, and higher will be used.

Protocols

A protocol can be viewed as a set of ex-
act rules that describe the actions one takes
in response to the actions of others, or the
actions one should take to elicit a certain
response from others. In human interac-
tion, protocols are usually referred to as
“‘etiquette.’’ Most protocol specifications
are lengthy, because to be useful they must

cover every action and event that is likely to
occur.
CW uses a single tone, and the informa-

tion is transmitted by turning the tone on and
off according to an agreed-upon code
(Morse). There is a simple protocol for CW

WHAT'S IN A TNC?

The initials TNC (pronounced tee-
en-see, and only rarely “Tink'") have
become synonymous with packet ra-
dio in the amateur service. It's the
wrong name, but it's too late now. An
early amateur digital experimenter de-
signed a device called a Terminal
Node Controller as part of a two-part
system that included a Station Node
Controller. Other experimenters used

the TNC as a separate unit in experi-
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ments of their own, keeping the same
name. The original TNC/SNC project
has since faded into the mists of time,

wrong.

mountaintop digipeaters in this issue.

the terminal or computer and a radio.

and what we now call a TNC is actually a Packet Assembler Disassembler (PAD). A PAD
connects a device (such as a terminal or computer) that does not “speak” the network
protocol to the network. It collects characters one at a time, assembles them into packets,
and sends them out into the network. It also takes packets from the network, disassembles
them into individual characters, and sends them to the terminal or computer. If you
substitute TNC for PAD when reading non-amateur packet literature, you won’t be far

If you open up a TNC, you'll find a general-purpose computer hiding under the hood,
chained to a communications chip and modem. As shown in Fig. 3, a TNC is a fairly
standard microcomputer, with RAM for storage, ROM for the program, a CPU to make it
run, and a serial chip to talk to your terminal or computer. Most TNCs also have an HDLC
chip, sometimes as a part of the serial chip. HDLC (High Level Data Link Control) is one of
many names used to describe the format of the data sent out over the radio. TNCs with a
hardware HDLC chip will be able to run at higher data speeds than TNCs with a “*software
HDLC." As a practical matter, this is only important if you want to use your TNC with the
new satellites coming up (see the article about digital satellites in this issue), or if you want
to use the higher speed modems that are beginning to be available. Today, at least, the
cost of the units with and without hardware HDLC is about the same.

Another element of a TNC is the modem. The first TNCs did not have modems included
as anintegral part; the modems were "outboard.’’ In the early days, hams standardized on
the Bell 202 modem tones. They did this in following two of the most time-honored of
amateur traditions, easy and cheap. Easy—the Bell 202 tones of 1200 Hz and 2200 Hz,
designed to fit nicely in a standard telephone bandwidth, also fit nicely into the microphone
jack of an amateur 2-meter FM transmitter. No modifications to the radio were required.
Cheap—surplus 202 modems were available for less than $100. In the early home-brew
days of packet, Bell 202 was the standard, for TNC-based experimentation at least,

When the everything-included TNC kits came out, a modem circuit using the 202
standard was included on the TNC board. After all, the only other people out there to talk to
were using home-brew TNCs. Later on, most TNC manufacturers realized that 1200 baud
would eventually be too slow, and made their TNCs with a connector that bypassed the
on-board modem. This allows for higher speeds, as well as for different standards, such as
the PSK modems to be used by the new fleet of digital spacecrafi.

The final block in Fig. 3 is the watchdog timer. This is a device that monitors the PTT line
that keys your transmitter. The watchdog timer makes sure that the radio is not keyed for
an excessive amount of time, should some problem occur in the TNC software. This is not
only the neighborly thing to do, it makes the FCC happy as well. Section 97.80 of the
amateur rules states: "‘(a) When under automatic control, devices must be installed and
procedures must be implemented which will ensure compliance with the rules when the
control operator is not present at the control point of the amateur station."

The watchdog timer is one such device—a cheap and easy way to help make sure that a
software or other problem in your TNC doesn’t cause your station to come on the air and
stay on, jamming out the frequency. Most TNCs have this feature, others have it as an
option, and some don't have it at all. If you plan to run your station unattended, look into the
matter. To somewhat confuse things, there are two types of watchdog timers. The one
included on some TNCs is a PTT timer, but you will sometimes hear of watchdog timers
used for digipeaters. These are used to jump-start the TNC itself if it crashes for any
reason, and are in general required only for remote locations. See WB6RAL's article on

in general, a TNC contains everything needed to put you on packet radio; all you add is

Fig. 3. The major elements of a TNC.
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operators based on prosigns such as KN and
Q signals.

RTTY uses two tones, and the information
is transmitted by switching back and forth
between them (frequency shift keying—FSK)
according to an agreed-upon code (Baudot).
As in CW, RTTY has some operator conven-
tions on how to hold a QSO, but no real
protocol is required.

AMTOR enhances the operation of RTTY
by adding selective addressing and himited
error detection. It uses a special code based
on Baudot. A strict set of protocols defines
AMTOR, involving such things as the
method of selective calling, error detection,
acknowledgment of good data, and timing of
transmit and receive cycles. If there is any
deviation from those protocols, you're not
doing AMTOR any longer.

Packet basically uses the ASCII code
for character representation, although bi-
nary data (object code) and digitized voice,
video, and telemetry may be transmit-
ted equally well. Packet currently uses FSK
just as RTTY does, but that modulation
technique is not required. Future equipment
will use modulation techniques adapted for
higher data rates. Protocols are the major
source of packet’s power and usefulness, and
are mainly a matter of software. The proto-
cols used by packet are far more complex
than any protocol used in amateur radio to
date. This is in part necessary because a com-
puter is inherently less “‘intelligent™ than a
human—Iess so than even the most reprobate
kerchunker. A computer has no common
sense whatsoever. The kerchunker’s sense is
debatable.

Protocol History

The microprocessor revolution has made
possible low-cost equipment that will au-
tomatically follow complicated protocols
for the operator. Packet protocols (and hard-
ware) have been adapted from commer-
cial computer terminal networks. In a large
office building with 400 to 1,000 termi-
nals operating from a mainframe computer,
you don’t want to run a separate piece of coax
to each terminal. In that situation, all the
terminals are probably daisy-chained on one
run of cable. When the host computer desires
to transmit to a particular terminal, it places
the identification of the intended terminal in
the header of the message. All terminals
listen to all messages and only the one see-
ing its own identification will respond to the
message.

Packet radio uses this same technique, ex-
cept an rf channel is substituted for the cable,
The formats used in addressing the messages,
the timing factors in sharing a channel, and
numerous other items make up protocols.
Various layers of protocol deal with different
portions of the information transfer. Lower-
layer protocols deal with the type of signal
voltages and connections, the modulation
techniques and data encoding, etc. Higher-
layer protocols deal with addressing mes-
sages through the network, converting data
formats among differing computers and ter-
minals, handling file transfers and remote
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BETTER HOMES AND SHACKS—SOME TNC-EQUIPPED STATIONS

Packet radio stations come in all shapes and sizes. Photo A shows a small porta-
ble configuration. This is the traveling road-show station used by NKEK at packet dem-
onstrations. There are several portable computers and TNCs that will fit the same foot-
print. The radio is a 2-meter HT; the 6-volt cells power the TNC. The smallest, lowest
power TNC is the GLB PK1-L (not pictured). GLB's ads say the size is 4.5" x 59" x 1.0"
and it draws about 25 mA typical power. I've seen one running at a show on a 9-volt battery.
Packet stations similar to the one shown here have been on boats and planes and in other
interesting places. A station very similar to the one pictured here using a Radio Shack
TRS-80 Model 100, a specially built TNC-2, a specially modified Motorola radio, and a special
container is ready to be qualified to fly on the next Shuttle Amateur Radio Experiment
(SAREX) flight.

Photo B.

Photo C.




Photo B shows a fully equipped packet station, ready for action on HF, VHF, UHF,
OSCAR-10, and UoSAT-OSCAR-11. ltis also running a bulletin board system on the IBM-PC.
The closeup in Photo C shows (top to bottom, left to right): TAPR TNC-1, azimuth and
elevation rotor control for the satellite antennas, Uo-11 command encoder and decoder,
power supply, TAPR TNC-2, IC-251 two-meter radio for local packet and satellite downlink,
IC-451 430-440-MHz radio for satellite uplink, polarization switches for the satellite antennas,
UTC clock (the photo was taken very late at night), Bearcat scanner to receive packets in the
commercial bands®, R-1000 general-coverage receiver, TS-830 for HF packet, 440-450
transceiver for local chit-chat, and HF antenna tuner. Packet can be used to enhance your
station in whatever activity you're engaged in. Unattended CW DX spotters nets anyone?
How about a worldwide EME schedule data base?

Photo D shows Skip Hansen WB6YMH's very neat arrangement for an automated BBS
station. The entire station is mounted in a 19" rack cabinet. From top to bottom are: thin white
box housing a TAPR TNC-1, a shelf containing a TNC-2, a phone and dial-up modem, a
vintage IMSAI 8080 computer, a UHF and a VHF
radio, four 8" disk drives, the CRT for a Xerox 820
computer, and another white box containing a Xe-
rox 820. This rack actually contains two BBS sys-
tems, one on packet and one attached to the
phone lines. There is no connection between the
two systems, which is the best way to avoid third-
party problems. The Xerox 820 runs a standard
CP/M system; WBEYMH-2 is a host, file-server,
and a mailbox system.

Photo E shows a very simple system consisting
of a two-meter radio (with amplifier), an Apple-ll
computer, and a TNC-1 mounted in the black box
under the CRT. The photo is actually deceptively
simple, since this station is also the busiest BBS in
the Los Angeles basin. A station need not be
sprawling to get a job done. This station is
NEBGW-9, run by Scott Avent.

*I'd like to point out that amateur TNCs which
were designed by hams in garages are in use in
the commercial services. TNCs are in use in a
variety of places around the world doing various
jobs. This is the best example in recent years of
amateurs living up to Part 97.1(c) of the FCC rules:
“Continuation and extension of the amateur's
proven ability to contribute to the advancement of
the radio art.” Why are amateur-designed TNCs
showing up in the real world? They're cheap and
easy to use, of course. Amateur doesn't mean

unprofessional.

Photo E.

data-base accesses, etc. At the highest layer,
protocols deal directly with the user or his
program and perform work for the user with-
out making him aware of the part the network
1s playing.

AX.25 Protocol

Much of the progress to date in packet
radio i1s due to the adoption of a standard
link-layer protocol that makes packet equip-
ment from all manufacturers fully compat-
ible. This protocol is AX.25, the amateur
version of the international X.25 protocol.
Other protocols were used originally, and
some areas have not converted to the AX.25
standard, but layer 2 protocol is no longer an
open issue. Development and experimenta-
tion with layer 3 and 4 protocols is going on,
but no standardization is likely in the near
future. Much experimentation will be done to
determine which method(s) will work best in
the amateur-radio environment.

What Does a Packet Look Like?

A more appropriate heading here probably
would be *“What does a frame look like?"’” A
TNC transmits frames, which include flags,
addresses, commands, information, and er-
ror-checking information. The user’s infor-
mation 1s properly called a packet of data.
Popular usage, however, calls the whole
frame a packet. The frame begins with a flag
consisting of a special series of ones and
zeros. (Remember, at the digital level, every-
thing 1s either a one or a zero.) Next come the
callsigns of the sending station, the station
intended to receive the frame, and all those
stations that are to repeat the frame on the
way to its destination. Then a field identifies
the type of frame being sent—connection re-
quest, acknowledgment, or status polling, for
example. If the frame 1s supposed to contain
data, the control field is followed by a packet
of data.

Next comes an error-checking field, which
works like this: The entire frame (including
addresses, etc.) is made an input to a mathe-
matical formula (think of it as long division).
The remainder from that operation is includ-
ed in the frame in the Frame Check Sequence
field. When the frame arrives, the same
mathematical formula is applied. If the re-
mainders are equal, then the frame is pre-
sumed to be error-free. If the new remainder
1s not the same, no attempt i1s made to correct
the data. Instead, the frame is thrown away

and retransmitted.
Fig. 1 shows a schematic representation of

a frame. Remember, a microprocessor takes
care of all of this for you, and at the end of the
process presents you with the data contained
in each frame.

Networking

Protocols make networking possible. The
techniques described above for the computer
terminals are even more valuable in the ama-
teur environment. While a RTTY or AM-
TOR station can talk directly to only one
other station, packet stations can extend their
range by using other packet stations as re-
peaters. These digital repeaters are not the
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1986
CALLBOOKS

The “Flying Horse"
has a great new look!

it's the biggest change in Callbook history!
Now there are 3 new Callbooks for 1986.

The North American Callbook lists the
amateurs in all countries in North America
plus those in Hawall and the U.S. possessions,

The International Callbook lists the calls,
names, and address information for licensed
amateurs in all countries outside North
America. Coverage Includes Europe, Asia,
Africa, South America, and the Pacific area
(exclusive of Hawall and the U.S. posses-
sions).

The Callbook Supplement is a whole new
idea in Callbook updates. Published June 1,
1986, this Supplement will include all the
activity for both the North American and
International Callbooks for the preceding
6 months.

Publication date for the 1986 Callbooks Is
December 1, 1985, See your dealer or order
now directly from the publisher. .

oMNorth American Callbook
incl. shipping within USA
incl, shipping to foreign countries

$25.00
27.60

O International Callbook
incl. shipping within USA
incl. shipping to foreign countries

$24.00
26.60

0 Callbook Supplement, published June 1st
Incl. shipping within USA $13.00
incl. shipping to forelgn countries 14.00

SPECIAL OFFER

0 Both N.A, & International Callbooks
incl, shipping within USA $45.00
incl, shipping to foreign countries 53.50

W OF OF W W W Ok & W & W

Ilinois residents please add 6%% sales tax.
All payments must be in U.S. funds.

e m‘gmﬁﬂ I:En o I( INC.

925 Sherwood Dr., Box 247
Lake Bluff, IL 60044, USA

=31 ! F i
Tel: (312) 234-6600 mme @
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same as the FM voice repeaters we are used
to. In fact, any packet station can be a
digipeater. Remember that each packet sta-
tion listens to every transmission on the fre-
guency to see if that transmission is addressed
to it. It also looks at each transmission to see
if it is supposed to be repeated. The address-
ing information specifies which stations are
to repeat the information and in what order
they are to repeat it. Thus a chain of repeater
stations may pass along a message and carry
it a long distance beyond the local area. That
18 the basis of networking.

Packet Is Fun

Enough of the theory and history! Packet
is loads of fun. Thousands of hams use pack-
et for rag-chewing just as they do any
other mode. You can share the channel with
a dozen other conversations and watch
them all at once if you like. Or you can
limit your screen to displaying only what is
sent by the person with whom you are con-
versing.

A major pastime on packet is non-real-time
communication. Real-time communication
is when both parties in the conversation
are on the air at the same time, In amateur
radio, the further apart two real-time sta-
tions are, the greater the chance that one
of the parties is either up late, up early,
skipping work, or retired. In non-real-time
communication, only one party needs to be
on the air at a time. The onginator of a mes-
sage leaves the message on a ‘‘mailbox,”’
which stores it for later retrieval. This 1s
similar to leaving a written message taped to
the refngerator door for a family member
who won't be home when you are. As long as
the mailbox is accessible 24 hours a day,
communication can occur between two per-
sons regardless of whether they are both on
the air at the same time or not. This frees the
amateur from the tyranny of the clock—and
the ionosphere.

There are numerous mailboxes or bulle-
tin-board stations active on packet. ARRL
bulletins, newsletters, computer files and
programs, and many public and person-
al messages are available on these comput-
er systems for access by anyone within pack-
et range (and remember that packet range
is greatly extended by the use of digipeat-
ers). The network automatically forwards
messages to the mailbox serving the ad-
dressee. It 1s very thrilling (and convenient)
to check into your local mailbox and get
messages from numerous states and several
countries.

What does it take to get on packet ra-
dio? The minimum equipment is a termi-
nal node controller (TNC), which is the pack-
et controller; a 2-meter FM radio and anten-
na; and either a computer or a terminal (see
Fig. 2).

The TNC is the device that contains the
microprocessor that does most of the work
of getting your information sent and re-
ceived. There are now a variety of TNCs
to choose from, in a variety of price ranges
and capabilities. There will no doubt be ads
for several TNCs in this issue of 73, Many

radio stores have TNCs on display, and most
clubs have at least one person on the air with
packet. Although it takes many words to de-
scribe what packet is, it only takes a few
minutes to see what it can do when you get a
demonstration.

Packet can be used with any radio capable
of sending voice—i.e., those with micro-
phone jacks—and can be sent anywhere the
F1 emission is permitted. In practice, taking
various gentlemen’s agreements into ac-
count, packet is in the **RTTY"" portion of
the HF bands, all but the **CW only™ por-
tions of the 6- and 2-meter bands, and every-
where else. Avoid repeaters where digital is
not welcome and, of course, don't interrupt a
conversation in progress on simplex chan-
nels. The most common radio used for packet
today is the 2-meter FM rig.

The terminal is any device that has a key-
board for inputting information and com-
mands to the packet controller, and a screen
or printer for displaying the information that
comes in from the controller. If you use a
computer as a terminal, it needs to have com-
munication software to make it act like a
terminal. Any software that works with a
telephone modem will work fine with a pack-
et controller. In general, any stand-alone ter-
minal will work, as will any computer
equipped to handle an external mode. The
key words to look for are *‘serial,’”” “*RS-
232,"" and “*ASCIL.™’

The Future

As more and more packet stations come on
the air, there is increased support for a good
network. Since the radio and computer gear
to form such a network is not inexpensive,
clubs are forming to take on the job of supply-
ing such equipment. Many traditional clubs
are showing more packet awareness and will
be willing to support a packet repeater or
network node, just as they have supported an
FM voice repeater in the past.

Satellites will play an exciting and impor-
tant role in the packet network. OSCAR 10 is
used for packet connections, and OSCAR 11
carries the Digital Communications Experi-
ment. Future satellites will provide even
more packet services. JAS-1 should be up
about the time you read this and will provide
a space-borne store-and-forward mailbox
capability.

Within a few years, the nationwide net-
work described above will be in place. Cer-
tain amateurs or clubs will operate high-
capacity micro- or minicomputers on the
network to provide on-line access to infor-
mation of interest to amateurs. This includes
things such as special interest groups for
various types of amateur activity, indexes
to magazine articles, propagation forecasts,
and technical data and specifications. It
is really going to be convenient, useful,
and lots of fun. Please read the addition-
al articles in this series for more informa-
tion on packet satellites, mailboxes, operat-
ing practices, and other interesting informa-
tion. Join a local or national packet club,

get some packet equipment, and **meet me on
the keys.”'



NEW!

Lower Price
Scanners

Communications Electronics,
the world's largest distributor of radio
scanners, introduces new lower prices
to celebrate our 15th anniversary.

Regencyy MX7000-GS

List price $699.95/CE price $469.95

10-Band, 20 Channel ® Crystaliess ® AC/DC
Frequencyrange: 25-550 MHZ continuous coverage
and 800 MHz to 1.3 GHz. continuous coverage.
The Regency MX7000 scanner lets you monitor
Military, Space Satellites, Government, Railroad,
Justice Department, State Department, Fish &
Game, Immigration, Marine, Police and Fire Depart-
ments, Broadcast Studio Transmitter Links, Aero-
nautical AM band, Aero Navigation, Paramedics,
Amateur Radio, plus thousands of other radio
frequencies most scanners can't pick up. The
Regency MXT000 is the perfect scanner to receive
the exciting 1.2 GHz. amateur radio band.

Regency® Z60-GS
List price $299.95/CE price $179.95/SPECIAL

&8-Band, 60 Channel * scanner
Bands: 30-50, 88-108, 118-136, 144-174, 440-512 MHZ

The Regency £60 covers all the public service
bands plus aircraft and FM music for a total of
eight bands. The Z60 also features an alarm
clock and priority control as well as AC/DC
operation. Order today.

Regency® Z45-GS

List price $259.95/CE price $159.95/SPECIAL
7-Band, 45 Channel * tal scanner
Bands: 30-50, 118-136, 144-174, 440-512 MHz

The Regency Z45 is very similar to the Z60 model
listed above however it does not have the commer-
cial FM broadcast band. The Z45, now at a
special price from Communications Electronics.

Regency® RH250B-GS

List price $659.00/CE price $329.95/SPECIAL
10 Channel ® 25 Watt Transceiver ® Priority
The Regency RH250B isa ten-channel VHF land
mobile transceiver designed to cover any fre-
guency between 150 to 162 MHz. Since this
radio is synthesized, no expensive crystals are
needed to store up to ten frequencies without
battery backup. All radios come with CTCSS tone
and scanning capabilities. A monitor and
night/day switch is also standard. This trans-
ceiver even has a priority function. The RH250
makes an ideal radio for any police or fire
department volunteer because of its low cost
and high performance. A60 Watt VHF 150-162
MHz. version called the RHB0O0B is available
for$454.95. AUHF 15 watt version of this radio
called the RU150B is also available and covers
450-482 MHz. but the cost is $449.95.

NEW! Bearcat® 50XL-GS

List price $199.95/CE price $114.95/SPECIAL

10-Band, 10 Channel ® Handheld scanner
Bands: 29.7-54, 136-174, 406-512 MHz

The Uniden Bearcat S0XL is an economical,
hand-held scanner with 10 channels covering
ten frequency bands. It features a keyboard lock
switch to prevent accidental entry and more.
Also order part # BP50 which is arechargeable
battery pack for $14.95, a plug-in wall charger,
part# AD100for$14.95, acarryingcasepart#
VCO0O01 for $14.95 and also order optional
cigarette lighter cable part # PS001 for$14.95.

NEW! Scanner Frequency Listings
The new Fox scanner frequency directories will help
you find all the action your scanner can listen to. These
new listings include police, fire, ambulances & rescue
squads, local government, private police agencies,
hospitals, emergency medical channels, news media,
forestry radio service, railroads, weather stations, radio
common carriers, AT&T mobile telephone, utility com-
panies, general mobile radio service, marine radio
service, taxi cab companies, tow truck companies,
trucking companies, business repeaters, business radio
(simpiex) federal government, funeral directors, vet-
erinarians, buses, aircraft, space satellites, amateur
radio, broadcasters and more. Fox frequency listings
feature call letter cross reference as well as alphabetical
listing by licensee name, police codes and signals. All
Fox directories are $14.95 each plus $3.00 shipping.
State of Alaska—RLO19-1; State of Arizona-RLD25-1;
Baitimore, MD/Washington, DC-RL024-1; Buffalo, NY/
Erie, PA—HLI:ID&E: Chicago, IL-RLO14-1; Cincinnati/
Dayton, OH-RLO06-2; Cleveland, OH-RLO17-1: Calum-
bus, OH-RLO03-2: Dallas/Ft. Worth, TX-RLD13-1;
Denver/Colorado Springs, CO-RLD27-1; Detroit, MI/
Windsor, ON-RLOO8-3; Fort Wayne, IN/Lima, OH-
RLDO1-1; Hawaii/Guam-RLO15-1; Houston, TX-
RLO23-1; indianapolis, IN-RLD22-1; Kansas City, MO/
KS-RLO11-2: Long Island, NY-RLO26-1: Los Angeles,
CA-RLO186-1; Louisville/Lexington, KY-RLOO7-1: Mil-
waukee, Wil/Waukegan, IL-RLO21-1; Minneapolis/StL
Paul, MN-RLO10-2: Nevada/E_Central CA-RLD28-1;
Oklahoma City/Lawton, OK-RLD05-2; Orlando/Daytona
Beach, FL-RLD12-1; Pittsburgh, PA/Wheeling, WV-
RLO29-1; Rochester/Syracuse, NY-RLD20-1; San
Diego, CA-RLO18-1; Tampa/St. Petersburg, FL-
RLOO4-2; Toledo, OH-RLO02-3. New editions are being
added monthly. For an area not shown above call Fox at
800-543-7892. In Ohio call 800-621-2513.

NEW! Regency® HX1500-GS

List price $369. ? J’CE price $239.95

11-Band, 55 Channel ®» Handheld/Portable
Search ®» Lockout ® Priority ® Bank Select
Sidelit liguid crystal display ®# EAROM Memory

Direct Channel Access Feature ® Scandelay
Bands: 29-54, 118-136. 144-174. 406-420, 440-512 MH~

The new handheld Regency HX1500 scanner is
fully keyboard programmabile for the ultimate in
versatility. You can scan up to 55 channels at the
same time including the AM aircraft band. The LCD
display is even sidelit for night use. Includes belt
clip, flexible antenna and earphone. Operates on 8
1.2 Volt rechargeable Ni-cad batteries (not included).
Be sure to order batteries and battery charger from
accessory list in this ad.

Bearcat® 100XL-GS

List price $349.95/CE price $203.95/SPECIAL
8-Band, 16 Channel ® Priorily ®* Scan Delay
Search ® Limit » Hold » Lockout ® AC/DC
Frequency range: 30-50, 118-174, 406-512 MHz
The world's first no-crystal handheld scanner now has
a LCD channel display with backlight for low light use
and aircraft band coverage at the same low price. Size is
13" x 72" x2%.' The Bearcat 100XL has wide frequency
coverage that includes all public service bands (Low,
High, UHF and “T' bands), the AM aircraft band, the 2-
meter and 70 cm. amateur bands, plus military and
federal government frequencies. Wow...what ascannerl
Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. Order your scanner now.

Bearcat® 210XW-GS

List price $339.95/CE price $209.95/SPECIAL
8-Band, 20 Channel ® No-crystal scanner
Automatic Weather ® Search/Scane® AC/DC
Frequency range: 30-50, 136-174, 406-512 MHz.
The new Bearcat 210XWisan advancedthird generation
scanner with great performance at a low CE price.

NEW! Bearcat® 145XL-GS

List price $179.95/CE price $102.95/SPECIAL

10 Band, 18 channel ®» AC/DC » Instant Weather
Frequency range: 29-54, 136-174, 420-512 MHz

The Bearcat 145XL makes a great first scanner. Its low
cost and high performance lets you hearall the action with
the touch of a key. Order your scanner from CE today.

TEST ANY SCANNER

Test any scanner purchased from Communications
Electronics™ for 31 days belore you decide to keep it. if for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handiing charges and rebate cradits).

Regency
HX1500

Regency
MX7000

NEW! Bearcat® 800XLT-GS

List price $499.95/CE price $317.95
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan ¢ AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz
The Uniden Eﬂﬂ!LTraneiveadﬂ channelsin two banks.
Scans 15 channels per second. Size 9% x4%" x 12%."

OTHER RADIOS AND ACCESSORIES
Panasonic RF-2600-GS Shortwave receiver. . ... $179.85

RD85-GS Uniden Remote mount Radar Detector. .. $128.95
RD55-GS Uniden Visor mount Radar Detector. ... . $98.95
RD9-GS Uniden " Passport” size Radar Detector.. . $199.95
BC-WA-GS Bearcat Weather Alert™ .. 54995
DX1000-GS Bearcat shortwave receiver EALE .$349.95
PC22-GS Uniden remote mount CB transceiver ... $99.95
PC55-GS Uniden mobile mount CB transceiver. ... $59.95
R1080-GS Regency 10 channel scanner SALE... $9295
MX3000-GS Regency 30 channel scanner....... $229.95
XL158-GS Aegency 10 channel scanner. .......$139.95
UC102-GS Regency VHF 2 ch. 1 Watttransceiver. .. $124.85

P1405-GS Regency S ampregulated powersupply. .. $69.95
P1412-GS Regency 12 amp reg. power supply... $164.95
MA258-GS Drop-in charger for HX12008 HX1500 .. . 584 95
MAS518-GS Wall charger for HX1500 scanner.....$14.95
MAS518-GS Carrying case for HX1500 scanner ... $14.95
MA257-GS Cigaretie lightercordforHX12/1500 ...$198.95
MAS17-GS Ni-Cad battery pack for HX1200. .. .. .$3405
SMMXT000-GS Svc. man. for MX7000& MX5000...519.95
SMMX3000-GS Service man. for Regency MX3000 ... 51985
B-4-GS 1.2 V AAA Ni-Cad batteries (set of four) .. ... $9.95
B-8-GS 1.2 V AA Ni-Cad batteries (set of eight}.... $17.95
FB-E-GS Frequency DirectoryforEasternUSA ... . 51495
FB-W-GS Frequency DirectoryforWestern US A, .. $14.95
ASD-GS Air Scan Directory .. ..-514 .95
SRAF-GS Survival Radio Frequency [}nre.-{:tu-r-,r ..$14.95
TSG-GS “Top Secrel” Registryof U.S. Govt. Freq ..514.95
TIC-GS Techniques for Intercepting Comm. . ..51495
RRF-GS Raiiroad frequency directory. . ..5£14 95
CIE-GS Covert Intelligenct, Elect. Eaves:‘.lmnplng ..51495
ABO-GS Magnet mount mobile scanner antenna. .. $35.85

ATO0-GS Base station scannerantenna ............ £3595

USAMM-GS Mag mount VHF/UHF ant. w/ 12" cable. .. $39.95
USAK-GS %" hole mount VHF/UHF ant. w/ 17" cable . .. $35.085
USATLM-GS Trunk lipmount VHF/UHF antenna.... $35085

Add $3.00 shipping for all accessonies orderad at the same time.
Add $12.00 shipping per shortwave receiver.
Add §7.00 shipping per scanner and $3.00 per antenna.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Center.” Michigan residents please add 4%
sales tax or supply your tax |.D. number. Written pur
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder automatically
unless CE is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.0.B.
Ann Arbor, Michigan. No COD's. Most products that we
sell have a manufacturers warranty. Free copies of
warranties on these products are available prior to
purchase by writing to CE. Non-certified checks require
bank clearance. Not responsible for typographical errors.

Mail orders to: Communications Electron-
ics, Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner for R.P.S./U.P.S.
ground shipping and handling in the continental
U.S.A For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping charges are
three times continental U.S. rates. If you have a
Discover, Visa or Master Card, you maycall and
place a credit card order. Order toll-free in the
U.S. Dial B00-USA-SCAN. In Canada, order toll
free by calling 800-221-3475. WUI Telex any-
time, dial 67 1-0155. If you are outside the U.S.
or in Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics Inc.

t Bearcal is a registered trademark of Uniden Corporation.

t Regency is a registered trademark of Regency Electronics
Inc. AD 2070286-GS

Copyrighte 1986 Communications Electronics Inc.

Forcreditcard orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P.0O. Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A
CallB0O0O-USA-SCAN oroutside U.S.A. 313-973-8888



Norm Sternberg W2IUP
Box 125
Farmingville NY 11738

How To Make Friends
At 1200 Baud

W2JUP’s guide to AX.25 etiquette.

he first time you hear the stuff, your

reaction might be: Your squelch control
1S open, you've got intermod on 145.01, the
Army Reserve has fired up the local military
radar site, or even a lovesick wasp with asth-
ma is trapped inside your HT.

So you reset the squelch control, verify that
the radar site is not up, and spray the inside of
your HT with bug killer. But after you've
heard the noise for the nth time, you begin to
notice a slightly musical tone to it—once
you've realized it's some kind of radio signal.
But it’s unlike anything you've ever heard on
ham radio. You're listening to what many
professionals see as the future of data com-
munication, and what some amateurs call the
future of ham radio. You're hearing packet
radio.

Now that you know that it's packet radio,
your reactions may fall into various cate-
gOries:
® The Archie Bunker types: **Aw jeez, Edith,
them theah digital joiks is spreadin’ all over
and lousin’ up all our verce channels.™
* The computer-enthusiast types with the
lower-class tickets: **"Hmm. I guess it’s time
to think about upgrading my ticket.”’
® The experienced RTTYers: **Ho hum. It’ll
never last, it's too complicated for hams."”
® The “‘professional’” hams: ‘‘Hmm! I won-
der how much this will cost.™

Regardless of the category into which you
fall, these bursts of strange sounds flowing
through your loudspeakers represent the lat-
est technology brought into the amateur-radio
art from established commercial practices. In
addition to digital fun cavorting across the

ethereal spectrum with buckets full of bits,
bytes, and bauds, packet radio brings a new
concept of the *‘network’™ to amateur-radio
operation.

Although hams have operated nets since
the beginning of the service, the packet-net-
work idea is very different: Each packet-net-
work user must work in a manner not previ-
ously required—by using ‘‘shared re-
sources.”” In spite of their dedication of time
and equipment, unless members of a packet-
radio community understand the basic capa-
bilities and limitations of the equipment and
the mode and give sufficient thought to plan-
ning and living together, the packet-radio
network cannot survive.

Different Strokes for Different Folks

Although our packet networks are very
new, in many major metropolitan areas you
can already see several types of packet opera-
tion on a single channel: direct keyboard-to-
keyboard live QSOs (like conventional RT-
TY):; kevboard-to-keyboard live QSOs via
packet repeaters (digipeaters); sending/re-
ceiving “‘mail’’ messages, files, and pro-
grams between live keyboards and PBBSs;
automatic mail forwarding between PBBSs—
either direct or via one or more digipeaters;
and personal packet mailboxes and packet
“‘answering machines.”’

Is it possible for all these diverse applica-
tions to co-exist on a single channel? The
answer depends on the behavior of each pack-
et system operator. This article offers a few
collected thoughts and suggestions about:
bandwidth of transmitted signals, transmitter
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Fig. 1. Packet users share a frequency on a time scale much smaller than any previously
experienced in amateur radio. A misadjustment at one station can perturb several others.
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keying charactenistics and time constants, re-
ceiver agc time constants, TNC parameter
values (especially “*timing’’), beacons, and
channel courtesy and good manners.

Packet Radio—The Shared Resource

Successful packet-radio operation requires
a level of cooperation among station opera-
tors previously unknown in traditional CW,
SSB, and RTTY practices on HF. VHF pack-
et operation must be carefully coordinated
and channelized. The *‘independent’’ opera-
tor cannol survive; no one stands alone in
packet radio. Each packet-radio user has a
direct effect on the performance of the net-
work and the network’s usefulness to the
community.

Several regional and local frequency-coor-
dination councils have already begun to coor-
dinate or “‘assign’’ selected channels on
VHF/UHF bands to *“‘exclusive’” packet-ra-
dio service. In many areas, packet operations
on the two-meter band are channelized on
20-kHz centers between 144 .90 and 145.10
MHz.

We can share our limited packet spectrum
resources successfully. Our success depends
on each packet station operator paying spe-
cial attention to factors that were not quite so
critical in non-packet days. Let’s take a look
at some of them.

Bandwidth

Bandwidth 1s the amount of space we occu-
py in the spectrum, and depends on the modu-
lation index and data rates. This factor in-
cludes the “‘deviation’" of the FM/PM signal,
the frequencies of the tones modulating the
carrier, keying and baud rates, and the nature
of the data being transmitted.

In Part 97.65, the FCC defines bandwidth
as ““the width of the frequency band, outside
of which the mean power of any emission is
attenuated by at least 26 decibels below the
mean power level of the total emission. A
3-kHz sampling bandwidth is used by the
FCC in making this determination.””



Although audio distortion and poor fre-
quency response contribute to increasing the
error rate and the packet transmission prob-
lem, the bandwidth factor that varies the most
and generally does the most damage is devia-
tion—a factor that any operator can easily
control. The general rules used in establish-
ing “‘proper’’ deviation in voice service are
detrimental to your packet’s health.

To prevent transmitting an excessively
broad FM/PM signal, deviation must be kept
lower than that normally used in voice ser-
vice. We must walk a fine line between our
deviation being too low, resulting in poor or
unacceptable signal-to-noise ratios in weak rf
signals at the distant receiver, and deviation
being too high for the distant receiver's i-f
and demodulation circuits to decode success-
fully. Either extreme results in high error
rates, poor decoding, invalid frames, exces-
sive retries, timeouts, untimely disconnects,
and unnecessary reconnection attempts.

Many packet operators use the same radio
for packet that they use in voice operation and
connect their TNC's AFSK output to the ra-
dio’s microphone input. In some cases satis-
factory results are obtained. When there are
problems, they may arise from the way the
radio has been set up—microphone amplifier
gain and deviation limiting or audio agc ac-
tion. Most radios coming from Japan (and
most of them do these days!) arrive with the
deviation set so that the average U.S. ham
will enjoy rather high deviation. This charac-
teristic may be due to the fact that in Japan
there are few repeaters, simplex operation is
the accepted concept, and the radios are set
up in factory production test fixtures for some
value of deviation obtained with a given value
of audio tone input. One theory has it that the
input setup values represent the typical soft-
spoken local user.

When it’s possible, the TNC's AFSK out-
put should be connected to some internal
point after all speech processing, at the input
to the usual varactor modulator. Many radios
offer a separate input for tone encoders and
DTMF push-button pads. If they're avail-
able, that's probably the best point at which to
inject the AFSK tones. Any possibility of
distorting the AFSK signals by over-driving
the microphone input amplifier, diode clip-
ping, or excessive audio agc action can be
eliminated.

Carson's Bandwidth Rule defines the ap-
proximate bandwidth requirements of com-
munications system components for a carrier
signal that is modulated by a continuous or
broad spectrum of frequencies rather than a
single frequency. In most amateur packet-ra-
dio operation, the modulation index (peak
deviation divided by the highest modulating
tone frequency) will be greater than 1, and the
bandwidth is:

Bw = 2(Df + 2Fm)

Bandwidth equals twice the sum of the peak
deviation (Df) and twice the highest modulat-
ing frequency (Fm). Table 1 shows these
values for the two tones used in VHF/UHF
packet radio (Bell 202 tones).

Modern FM receivers have 6-dB i-f band-

Photo A. One of the more common types of packer stations among new packeteers is the
Commodore-64 based system which uses either a stand-alone TNC or a unit specially designed
for the C-64—Ilike the one pictured here, AEA’s PK-64. This station belongs to Colin Hall,
G4JPZ/W6. It features (top to bottom, left to right): CRT, antenna rotor, C-64; antenna
switches, antenna rotor; C-64 disk drive, power switch for PK-64 (home-brew), PK-64; HF
tuner, VHF radio, HF radio.

widths on the order of 12 to 15 kHz. The
better (more selective) the receiver i-f is, the
greater the tendency for the receiver to distort
highly deviated signals and send distorted
audio output to the TNC. The TNC's demod-
ulator may ‘‘barf’’ on the audio, fail to de-
code the packet frame properly, throw the
frame away, and sit there waiting for the
retries (the retransmission of a packet whose
reception was not acknowledged). Retries are
to be avoided, especially when a frame
should have been received but wasn’t.
During the past several years, I've “*fixed"’
dozens of ‘I can’t connect!'’ complaints by
helping the stricken newcomer to reduce his
deviation to a point at which the receiving
station’s equipment had something better
than *‘square-wave audio’” to demodulate.
We must also consider operation on chan-
nels 20-kHz wide. If we are to permit nearby
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Fig. 2. Station A is shielded by hills and can 't
hear the vigorous beaconeer. Although sta-
tion A thinks the frequency is clear, if he
transmits while the beaconeer is transmirting,
the packets will collide at the digipeater.
Packets from station A to station B will have
1o be retried more often, adding to congestion
on the channel.

packet stations to operate on adjacent chan-
nels, it is clear that each adjacent-channel
user’'s peak deviation must be held below 4
kHz to prevent sideband energy from invad-
ing the next channel. As a general rule, trans-
mitter peak deviation should be held to a
value between 2 and 3.5 kHz. The other
guy’s receiver will like it, and your neighbor
on the next channel will appreciate your cour-
tesy. Don’t be a deviant with your deviation!

Software

Many newcomers (and some experienced
packeteers as well!) appear to be intimidated
by the numerous TNC parameters. Some
users seem to be afraid to change any of the
values. Well, fear not! Your TNC will not
dissolve into a cloud of vaporized chips, nor
will your radio leap off the table. There is
nothing sacred about most settings. Many
values were made variable to permit the user
to make changes in accordance with each
local circumstance and condition. The
specific tuning parameters referred to below
reference the TAPR command set used on
most TNCs.

A lot of this fear-of-change attitude relates
to timing values like FRACK, DWAIT,
TXDELAY, and some frame-size and “‘win-
dow'" settings like PACLEN and
MAXFRAME.

(LB ¥
Loah

Fig. 3. The proper setup for sending “‘cap-
ture buffer open, digi on’’ beacons.
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Tone Frequency 1200 Hz Tone Frequency 2200 Hz
Deviation (kHz) Bandwidth (kHz) Deviation (kHz) Bandwidth (kHz)
1 6.8 1 10.8
2 8.8 2 128
3 10.8 3 148
B 128 B 16.8
5 148 5 18.8
6 16.8 6 208
7 188 7 228
8 20.8 8 248
] 228 9 26.8
10 248 10 28.8

Table 1. Bandwidth resulting from modulating an FM signal at various deviations with

standard packet-radio tones.

Time TNC-1 TNC-2

User Type msec DWAIT DWAIT
Digipeaters 2 1 ¥
Keyboard users 160 a 16
BBS/UNIX Nodes, etc. 320 B 32
User file transfer 480 12 48
* DWAIT is ignored for digipeated frames.

Table 2. DWAIT sertings for various types of activity.

QRL—I am busy (Don’t connect!)

QRU—I have nothing for you
QRV—I am ready

QTC—I have traffic for (callsign)

QRR—| am ready for automatic operation (OK connect)

QSO—I| can communicate with (callsign)

QSR—Repeat your call on the calling frequency, did not hear you
QSX—I am listening on (frequency)

QTU—My station is open from (hours-to-hours)
QTV—Listen for me on (frequency)

Table 3. Clever Q-signals that can be used in a beacon rext.

Here are some thoughts on the use of the
timing parameters available in your TNCs.
Perhaps a couple of ideas expressed here
might clarify a few implications not fully
explained in the vendors’ manuals.

FRACK

This value is the number of seconds that
your TNC will wait for an acknowledgement
(ACK) before sending a retry packet. If you
have a really good path to the other station
and the packets are very solid, you can leave
this value at the default setting of 3 seconds.
Reducing FRACK doesn’t really increase the
speed at which packets are transferred. But if
the channel is busy and there are many sta-
tions on, especially if there’s a PBBS (public
bulletin-board system) or dedicated digi-
peater serving multiple users on the channel,
you'll probably get better results by increas-
ing FRACK to a higher value of perhaps 6
or even 8. This means that, before your TNC
sends a retry, it will wait longer to decide
that the other station never got your last pack-
et. This is especially important if the station
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to which you're connected hears lots of pack-
ets from other stations that you may not be
hearing.

Remember that these TNCs have CSMA
(Carrier Sense Multiple Access): The TNC
listens on the channel, and if it hears data—or
noise, intermod, or open squelch that it thinks
might be data on the channel—your TNC will
not key the PTT or transmit data until it hears
some kind of silence on the channel, even a
bare second. If the other station’s TNC is
hearing all kinds of stuff besides your signals,
and even though it has received your packet
nicely, it usually can’t send the ACK back to
you until it hears a pause in the channel's
activity.

The distant TNC may be sitting there hav-
ing swallowed dandy data, ready to ACK,
and meanwhile your TNC (set with too short
a FRACK value) thinks that your last packet
got trashed and decides to send a second (or
third, or...) copy. And so the confusion
builds—collisions and eventual timeouts and
disconnects are the result.

If you're working into a PBBS (especially

through a busy community digipeater), try
operating with higher FRACK settings in
your TNCs during the busiest hours. These
are the times when collisions, noise, and in-
termod are at their worst levels. Because the
PBBS' TNC may be hearing lots of other
things when it is listening for you, the CSMA
feature in the TNCs may prevent the PBBS
from answering you promptly. Therefore, if
FRACK is too short for the existing condi-
tions, your system will automatically retry
each packet. The net result again is excessive
timeouts and disconnects. | suggest strongly
that for working the local PBBS during the
evening and weekend hours set FRACK to 8!
That will help the PBBS during its wait for a
brief clear spot between bursts of everyone
else’s packets.

Slow down! What's the rush? Increase
FRACK when the channel is busy or when
you're working through a station or
digipeater in a high-elevation location. Try to
understand what the systems are attempting
to do.

TXDELAY

This is the length of time (the units vary on
different TNCs) that your TNC will wait be-
tween the moment when it keys PTT to put
your rig on the air, and when the TNC actual-
ly unlatches and sends the packet data out to
the rig.

During the TXDELAY period, the TNC
sends a stream of contiguous FLAG fields
(01111110), until it begins the actual frame
contents. Some of you may think of TXDE-
LAY only in regard to the time it takes for
your transmitter to switch on and develop
power. TXDELAY must also be considered
in terms of how long it takes for the other
station’s receiver to unsquelch and recover its
full sensitivity after its transmitter shuts off.
Some radios take a relatively long time be-
tween *‘transmitter-off”’ and ‘‘receiver-on."’

If your TXDELAY setting is too short for
the other station’s receiver recovery time,
that station may not be able to successfully
decode the SYNC FLAG (8 bits) at the begin-
ning of your packet frame; its system will not
see a valid packet; you'll get no ACK; you
retry; the other station still gets no sync; etc.
The end result is lots of unnecessary retries,
timeouts, disconnects, and frustration.

AXDELAY and AXHANG

If you are nor going through a voice re-
peater or a series of non-packet auxiliary and
link systems, these values should be left at
zero. They are basically irrelevant in the
straight digital world.

MAXFRAME

This is the number of frames (packets) sent
In a single transmission by your station. You
can send from one to seven. Although it may
seem contradictory, in many cases MAX-
FRAME =1 can produce the best throughput
(amount of information transferred in a given
time period or session).

If you're on an empty channel (?) transfer-
ring longish files—either text or binary
data—with a nearby station over a very solid



path, you can leave MAXFRAME at the de-
fault value of 4. If you have a path with a
problem or two and are seeing retries due to
conditions or collisions, set MAXFRAME to
a lower value. That way, the distant end has
fewer contiguous frames to decode and vali-
date, and the channel has a bit more breathing
space through which other stations can slip a
packet now and then. If retries become fre-
quent, set MAXFRAME to 1. You and your
partner have a better chance of getting the
ACKs back. Remember this—if the distant
station decodes your packet properly and
sends you an ACK, your TNC must also
receive the returning ACK! It's a bummer
when the other guy’s good ACKs are getting
trashed on the way back to you!

PACLEN

This is the maximum number of octets or
bytes (characters that you type) that can be
squeezed into one packet frame. The AX.25
maximum 1s 256 bytes. The default value is
128 bytes.

Don’t get into the lazy habit of typing end-
less lines of stuff with never a carriage return,
depending on your TNC to packetize and
send the stuff after the 128th character you
type. Even on the C-64"s 40-column screen,
it’s easy to judge when you've typed between
a line-and-a-half and two full lines. Type a
carriage return after the last word that fits
nicely before the end of the second line. That
way, you'll be sending packet frames with
just under 80 bytes, and the probabilities im-
prove for your successful packet. On a busy
channel, the shortest packets get the best
results!

In addition to packet length, carriage re-
turns are important in maintaining visual fi-
delity. Remember that just because your ter-
minal, computer, or TNC has inserted a local
carriage return when echoing data to you, it
probably has not put in a carriage return for
the other user. This usually results in run-on,
hard-to-read text at the distant end. Some
PBBSs will ignore message text if the line
length before a carriage return is more the 80
characters.

On an 80-column screen, 128 characters
are a bit more than 1-1/2 lines of typing. On
the C-64's screen, that’s more than three
lines of typing. If the going gets rough judg-
ing by the retries over a lousy path, or there
are lots of collisions with other stations, re-
duce PACLEN to 64 or even to 32. The
shorter the packet frame’s length is, the
greater the probability of getting a good pack-
et through.

Experience is showing that, on busy chan-
nels (especially with PBBSs and digipeaters).
increasing FRACK and TXDELAY, while
reducing PACLEN, can actually improve
your throughput rather than degrade it!

Remember—there’s nothing sacred about
the TXDELAY, FRACK, MAXFRAME,
and PACLEN default values. Experiment
with other values and see what happens. It
can only help—it will never hurt.

DWAIT
This 1s the length of time that your TNC

will wait after last hearing data on the
channel before starting the TXDELAY timer
to key your transmitter’s PTT line, wunless
the TNC is waiting to transmit digipeated
packets. DWAIT is particularly important
when working with digipeaters on a busy
channel. Remember that DWAIT is affected
by your TXDELAY setting, and for best re-
sults should be set at some value established
in agreement with other local packet
operators.

DWAIT’s main function is to help prevent
or reduce collisions with digipeated packets.
Dr. Tom Clark W3IWI suggests the TNC
timings in Table 2 to improve channel
throughput when PBBSs, digipeaters, and
keyboard-to-keyboard users share a common
channel.

RETRIES

This is the number of times your TNC
will repeat the same packet to the distant
station if your TNC has not received an ACK.
Good practice is to set RETRIES for the
lowest number that can be effective in any
given condition. The default value of 10 is
reasonable for general operation. But if
you're trying to force lengthy packets
through five digipeaters over marginal paths
in busy channel hours, RETRIES = 15 (maxi-
mum number) will probably do nothing more
than antagonize the rest of the troops on the

channel.

“Il expect to answer
my terminal when
it beeps—I get cranky
when | see that
it’s merely another
nonsense beacon
carrying BELL signals.’”’

Note that on some TNCs, RETRIES=0
sets an infinite number of retries! In the metro
New York, Chicago, Miami, and Los Ange-
les areas, this is guaranteed to earn you a
late-night visit from one of those fellas with
the long coats and black leather gloves. Pun-
ishing the channel and its population with
large quantities of fruitless retries is not the
best way to win the local packet popularity
contest.

Beacons

If the renowned anthropologist Margaret
Mead were still alive, she could study the
packet channel population as she did the pu-
berty rituals of the Trobriand Islanders. Upon
reaching puberty, each young male anoints
himself with bright red mud and parades
around the village for a month, thus advising
all young unattached females of his new ma-
turity and availability,

Judging by each week’s new beacons on
our local area channels—you know, the bea-

cons that come on every two to six minutes
and give us callsign, name, QTH in pain-
ful detail, and ‘*digipeater on, buffer save to
disk enabled’’—new packeteers seem much
like the Trobrianders. This must be a *“*pack-
et puberty’’ ritual: ““Here I am. Come and
use me!”’

You can’t legislate common sense. Eithera
person has it or not. Seems some people need
that beacon to reinforce their ego and make
sure that the packet community at large
knows that they have packet radio.

What could be more redundant than a
beacon like those we see from stations
(some of whose callsigns show them to be
“‘old-timers’’) advising us regularly that
they are running a ‘‘Packet Radio Com-
munications Facility’’? No kidding! It must
take Dick Tracy to figure out that a packet
beacon emanates from a ‘‘Packet Radio
Communications Facility''! Now tell us
something we don’t know! Some of these
““vigorous beaconeers’’ have had their call-
signs used to test the operation of the
LCALLS (ignore packets) routines in the
TNC-2 and PK-80!

Most of these ludicrous beacon texts could
be stuffed into the CTEXT file, so that the
nonsense about “‘BUFFER OPEN—AU-
TOSAVE TO DISK ENABLED'' would be
sent only to the station that connects to them.
But, unfortunately, that would take a gener-
ous dose of common sense and a bit of time to
read the equipment manual, add two and two,
and not get 22.

It's beginning to remind me of what hap-
pened to the older two-meter operators when
the two-meter repeater infestation started and
the air was filled with nonsense. That certain-
ly spurred the development of 440! I wonder
how long it’s gonna take the technology-ori-
ented packet people to move up to 220 and
440 and 1296 megs so that the ‘‘beacon
freaks’’ can have these channels all to them-
selves.

It’s so easy to find out if your buddy is
running his digipeater. All you do is loop
back (connect to yourself) through his sta-
tion. If you get a connection, guess what? His
digi 1s ENABLED! If not, oh well.

Are Beacons Justifiable?

In my opinion, there is very limited justifi-
cation for beacons on a packet channel. The
problems come from the way people use
them. Here’s what I mean:

Beacons are nor inherently bad—their in-
tended purpose is misunderstood, and they
are frequently misused by newcomers. The
beacon can still perform vital functions when
properly written and appropriately used. This
is especially true as we begin to expand into
collateral or additional packet channels on
two meters and on the other bands.

Understand the origin of the beacon fea-
ture—why it was provided. It really was an
important option in the early 1980s when the
packet-radio world was a vast wasteland and
we needed efficient means of letting the
world know that someone was alive, well,
and available on the channel and ready for
connecting. The beacon also provided an ex-
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cellent source of test messages for lining up
the early TNCs when there were no other
means of testing the kats.

As we all know now, packet radio is no
wasteland . In many large cities, we already
have more users than our primary channel
can handle most of the time. For the primary
channels in metropolitan areas, the beacon
function has outlived its original design in-
tent. Beacons should be re-evaluated and tai-
lored carefully and specifically to present
(and future) conditions of channel purpose,
assignment, and occupancy.

Apparently some users don't know what
a beacon text will look like on the distant
station’s screen. They put their callsign in
their beacon text, not realizing that their call-
sign will be displayed in the header text on
almost all systems—unnecessary, redundant
information.

Apparently some users don’t know the de-
fault conditions of most TNCs. Nearly all of
them (and I have tested five types) will boot
up with DIGIPEAT enabled and will perform
the digipeat function unless you tell them not
to. So, why use the beacon text to advise
everyone on the channel of something that
can be assumed automatically?—more un-
necessary information.

Some users feel the need to tell the channel
that their ‘*buffer save to disk is enabled."’
That’s something else the rest of the users can
assume. With the proliferation of the smarter
TNCs like the TNC-2 types and the
PAKRATTSs, with smart buffers and auto-
connect messages, the receiving TNC itself
can provide this information after the user
connects to it—it’s not needed as part of the
beacon text.

Some users feel compelled to suggest con-
nection paths in the beacon text. Any reason-
able TNC with a trace or special header func-
tion permits the others on channel to derive
the beacon path when and if they need it—
more unneeded data.

What is needed in a **meaningful’” beacon
text? Here are my suggestions: absolute
brevity—minimum bytes to get the idea
across; name of operator; QTH in City, State
format; gnd locator in XXNNnn format; spe-
cial remporary information, such as test con-
ditions, new operating hours, power reduc-
tions, changes in effect, and directed
messages like ““W2XXX PLS CALL ME
URGENT""; Q-signals cleverly used, as
originally intended (see Table 3); internation-
al Z-signals (available on request); and a gen-
erous dose of common sense.

What is undesirable in a “‘meaningful’’
beacon text? Anything unessential; long-
winded information that never changes;
“‘cutesy’’ graphics, such as lines of asterisks,
parentheses, center-screen formatting (in
short, save the arts and crafts for 80-
meter RTTY); and ego trip and *‘show-off™’
messages.

Beacon Timing

There i1s absolutely no justification for
sending a beacon every one, two, or three
minutes. In many metropolitan areas, there’s
little justification for basing the beacon
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timing to the AFTER routine. On a pri-
mary channel like 145.01, there is no harm in
an informative beacon every 30 minutes—
let's face it, that’s all the channel can
handle without strangling. That’s still 48
beacon messages in 24 hours! On auxiliary
channels like 145.03, .05, .07, and .09, a
beacon every 15 minutes will let the world
know you’re there. The gang won'’t find out
any faster if the beacon is sent every two
minutes.

Once a user has joined a local packet-ra-
dio club, or his station has shown up on a
packet network map of his area, the rest of
the local area users will know who he is,
where he is, and in general everything that
they wish to know about him and his opera-
tion. At that point, the beacon will become of
less importance, and the beacon intervals can
be reduced to simply indicate that the station
is in fact alive and well on the channel and
available for normal service.

The only constraint on the use of the beacon
feature is the requirement for the generous
use of ordinary common sense, lightly tem-
pered with some patience on the part of the
old packet hands, and a more tolerant, more

“Repeated attempts
to log on to a PBBS
that is already in use
will certainly result in
winning the ‘Most
Unpopular User of the
Week’ award given by
area sysops.’’

tutorial approach to the new kids on our pack-
et-radio block. We can’t expect them to un-
derstand everything about our packet mode
the day they first put their packet boxes on the
air. The manufacturers’ manuals are close
to worthless when it comes to instructions
on good on-the-air operating practices and
procedures.

Beaconeers and the PBBS

If you want to use a PBBS as a digipeater
for your convenience, I'd suggest a bit of
common sense and courtesy. For example:

Don't digipeat your beacons through the
PBBS! That's not what a PBBS is all about.
Digipeat your beacons through someone else.
(Beacons are doubly offensive when your
system sends them through a PBBS while
someone else is trying to download a file or
read the mail.)

If you're using the local PBBS as a
digipeater, don't stick BELL commands in
your stuff unless you have some legitimate
reason for ringing someone’s bell. I'm re-
ferring to the Control-G character. I expect
to answer my terminal when it beeps—I get
cranky when [ see that it's merely anoth-

er nonsense beacon carrving BELL signals.
Baloney!

If your beacon has something important to
say, like a club meeting notice, an urgent call
for a contact, or anything other than another
pointless ego trip, send the beacon through
some other available digipeater.

Good Manners and the PBBS

For those newcomers who may not be
familiar with PBBS operations, please be
advised that most PBBSs are not multi-
user systems, nor can they accept or han-
dle multiple connections. This means, in
plain English, first come, first served! If
you see that the PBBS is already being
used by another station when you wish to use
the PBBS, you must wait your turn. Your
CONNECT REQUEST sent while someone
else is logged on will produce the following
results:

* You will get the ‘‘(PBBS CALLSIGN)
BUSY’"' message and a DISCONNECT.

® The station logged on to the PBBS will
see a message on his/her screen stating
that “*W2XXX just tried to connect’’ or
the like.

* The PBBS sysop will see the same message
on the local console screen if he/she happens
to be watching.

* The PBBS will issue the "“W2XXX just
tried to connect’’ to the channel in general.

® If the logged-on user station happens
to be downloading a file to disk, some
PBBS systems will place the “*W2XXX
just tried to connect’'' in the downloaded
file just as though it were a native part of the
file. The user will then have to edit the
received file or program to remove the junk
strings.

Repeated attempts to log on to a PBBS that
is already in use will certainly result in win-
ning the ‘‘Most Unpopular User of the
Week'’ award given by area sysops. These
packet systems, their channels, and the
PBBSs are all based on the concept of the
“‘shared resource.”” Wait your turn to get
your share when using a PBBS. If you see the
PBBS already sending protocoled packets to
another station, wait until the current user has
logged off, pause about 30 seconds to permit
the PBBS to recycle itself, and then issue the
CONNECT REQUEST.

Sorry if this all sounds like a new, *‘digi-
tal’’ version of the old two-meter ‘‘Repeater
God™’ story, but some of the PBBS sysops
have as much as $5,000 worth of computers,
TNCs, radios, and antennas at your service.
It’s their station and their legal responsibility.
Therefore, any PBBS sysop reserves the right
to decide how, when, and by whom his sys-
tem will be used.

Common sense is all that's required. Try
some—it doesn’t cost much.

““Coordinated’’ Packet Channels

There seems to be growing misunderstand-
ing about the use of so-called ‘‘packet chan-
nels™’ (145.01, .03, .05, .07, and .09 in many
areas).

The practice of sending long programs and
files between two packet stations in direct



connection indicates that some people may
have the impression that packet channels are
the only channels where packet radio can be
used. This is categorically false! You can use
packet radio on any channel on which Fl
emissions are authorized. This includes most
of two meters. Common sense dictates that
you avoid using those repeaters whose user
support groups do not desire packet commu-
nications on the repeater, as well as observing
other gentleman’s agreements and band
plans, satellite passbands, DX calling fre-
quencies, elc.

If two stations wish to transfer files back
and forth and can make direct connection
(without a digipeater or other intermediate
relay mode), these stations should move off
of the **packet channels’" to conduct direct
station-to-station file transfers. In that man-
ner, the limited number of packet channels
can remain free for the users who need the
available digipeaters or wish to have a com-
fortable keyboard-to-keyboard chat or move
a message in or out of the local PBBS without
having to battle the intense, rapid-fire bar-
rage of frames running between the stations
involved in the extended file transfers.

It's only common courtesy to operate under
the assumption that these packet channels are
a shared resource. It's hard to share the chan-
nel with two guys who are running with su-
per-tight TNC timings and completely mo-
nopolizing the channel with flying fields and
frames.

I don't believe that the frequency-coordi-
nating councils intended to imply, nor should
any packeteer infer, that packet radio can
only be used on these coordinated packet
channels. This coordination was done to give
the growing packet fraternity a "*home’ " sep-
arated from the “‘traditional’’ voice simplex
channels and repeater channels. It also serves
as a notice to voice users who want to avoid
automated stations using a 40-millisecond
window to check to see if the frequency 1s
in use,

There is absolutely no reason why long
files cannot be transferred between two sta-
tions in direct connection using the simplex
channels available throughout the bands—
with a bit of care, courtesy, and common
sense. You must listen on the intended operat-
ing channel before transmitting. If an SSB or
FM voice contact is in progress, the old rules
still apply; don’t knowingly dump tons of
packets on top of a voice communication in
progress.

Advanced technology will never be a re-
placement for courtesy and common sense.
The latter talents are sometimes more impor-
tant than the former.

A Wee Packet Philosophy

It’s really up to us to teach each other and
help the mode grow in orderly fashion, rather
than merely criticize others. Those of us who
are fortunate in having more experience and
understanding more about packet radio and
its unique qualities have a real moral and
technical obligation to serve as mentors to-
wards those who know less but want to know
more.
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S ome aspects of RTTY have changed
quite a bit during the last 40 years.
Toroids, vacuum tubes, and Model 15
Teletypes® have been replaced by integrat-
ed circuits. Other things are still the same.
Most people are still using 60-word-per-
minute Baudot code. And, judging by my
observations, most people are siill using
signal-strength meters, dual-ellipse patterns
on oscilloscopes, or just random fiddling
with the dial to tune in signals. Two stations
conversing are rarely right on the same
frequency.

These traditional techniques may be ade-
quate for old-fashioned RTTY, but HF pack-
et is much more difficult! Instead of 5-minute
monologues, you must catch 1-second bursts
on a channel often shared by several concur-
rent conversations. If you miss a few bits,
you don’t just get some garbled characters in
part of a continuous stream. The whole pack-
et 1s discarded and you don’t know how long
it will be until the next one is sent. Tuning,
therefore, is more critical. For best results,
you should be no more than 20 Hz off fre-
quency. Forget about receiving anything if
you're 50 Hz off.

A few years ago, a new type of RTTY
tuning indicator appeared. It uses a light-
emitting-diode (LED) bar-graph display to
indicate the frequency of the incoming audio
signal. Fig. 1 illustrates the basic idea. Each
LED segment corresponds to a small range
of audio tones, typically around 10-t0-25-
Hz wide. As the audio frequency increases,
a different segment farther to the right is
activated,

When an audio-frequency-shift-
keyed (AFSK) signal is present, two bright
spots appear along the display—as shown
in Fig. 2. You can see instantly if the tones
are too low or too high, and if the shift is
correct.



The first device of this type (that I know
of) was the Toni-Tuna.' (Fig. 3 shows a block
diagram.) It uses a frequency-to-voltage
converter, a low-pass filter, and some 3914
bar-graph display-driver chigs. Recent prod-
ucts such as the HAL SPT-1° and AEA TI-1°
are minor variations of this circuit. The
TAPR Tuning Indicator” is a little different in
that it has a single dot that moves with the
average of the minimum and maximum peak
frequencies. This has the unfortunate proper-
ty of producing the same appearance for a
steady carrier as for an FSK signal of any
shift.

The simplicity and low cost of these analog
devices are attractive, but they have some
serious shortcomings. To calibrate them, you
need a very accurate source of tones such as a
signal generator and digital frequency coun-
ter. Adjacent LED segments correspond to
frequencies that differ by only about 1%.
Would you trust a cheap analog circuit to stay
well within this tolerance with temperature
changes, voltage fluctuations, and compo-
nent aging?

The TimeKit Blinky® looks similar on the
outside but works on a much different prin-
ciple. It has six bandpass filters centered at
1.2, 1.5, 1.7, 1.9, 2:1, and' 2.3 kHz, each
driving a different LED. With each LED
representing at least a 200-Hz range of tones,
this has nowhere near the accuracy required
for packet.

To overcome the weaknesses of the ana-
log circuits, I built a device with the same
type of display but with mostly digital
circuitry behind it® (see the block diagram
in Fig. 4). First, a phase-locked loop
(PLL) locks onto the strongest frequency
in the audio signal. A crystal-controlled
counter measures the period of each cycle,
and the corresponding LED segment is acti-
vated. The digital approach is far more accu-
rate and does not require calibration. Even
with the cheapest crystal, temperature varia-
tions, power-supply fluctuations, and com-
ponent aging, the accuracy 1s still at least an
order of magnitude better than the display
resolution.

The digital approach also has a novel
feature that really helps clean up the dis-
play appearance for noisy signals. The LED
numbers for the current and preceding au-
dio cycles are compared. The display is dis-
abled when they are different. Thus, there is
less of a tendency to get a blur as the input
frequency is changing. The display comes on
only when the frequency stays put for a
while. The result is a much sharper display
for noisy signals.

This article describes an entirely new cir-
cuit that operates on the same principle but
has the improvements listed below:

1. Fewer chips.

2. Operates on single voltage supply.

3. Uses a cheap and readily available color-
burst crystal instead of a different custom
crystal for each frequency range.

4. More flexible mapping of the frequency
to display segments.

5. The display is blanked with no input
signal.

LED Display
Segment Number

1
2
3

15
16
17
18
19

EPROM Output
For On

1110 0000
1110 0001
1110 0010

1110 1110
1110 1111
1101 0000
1011 0001
0111 0010

EPROM Output
For Blanked

1111 0000
1111 0001
1111 0010

1111 1110
1111 1111
1111 0000
1111 0001
1111 0010

Table 1. Mapping of EPROM output to LED segment selection.

Freq. Count LED

282
281
280
279
278
277

1600

(o> S LI 6 5 6 TS - -

1800 248 15

EPROM Addr. Content
1000 1101 Oxxx 1110 0011
1000 1100 1xxx 11100011
1000 1100 Oxxx 11100100
1000 1011 1xxx 11100100
1000 1011 Oxxx 11100100
1000 1010 1xxx 11100101
0111 1100 Oxxx 11101110

Table 2. Sample of mapping of frequency to desired LED display segment.

LED For Previous Cycle
EPROM
Start 1 2 3 4 § 6 7 3
Addr. 9 10 11 12 13 14 15 16

17 18 19
08e0 f2 2 e2 2 f2 2 12 f2
08d8 f3 13 3 e3 13 3 3 13
08d0 f3 13 f3 e3 13 13 13 13
08c8 f3 3 13 e3 13 f3 f3 13
08c0 fa f4 f4 f4 e4 f4 f4 f4
08b8 f4 f4 4 4 e4 f4 4 {4
08b0 f4 f4 4 4 e4 f4 14 14
08a8 15 15 15 15 15 e5 5 I5
08a0 5 15 15 5 5 e5 15 15
0898 f5 f5 5 5 5 e5 15 15

Center

Count LED Freq.
! 284 3 1572
! 283 4 1578
! 282 4 1583
! 281 4 1589
I 280 5 1595
! 279 5 1600
I 278 5 1606
! 277 6 1612
I 276 6 1618
! 275 6 1624

Table 3. Portion of EPROM contents for blanking when frequency changes. Locations causing

display to be enabled are underscored.

6. More digital processing of the signal to
clean up the display appearance.

Circuit Description

In the upper left corner of Fig. 5, the audio
enters Ul, a PLL, which tries to track the
audio signal. Pin 5 is low when U1 thinks it is
locked onto something. The XR-2211 has no
voltage-controlled-oscillator (vco) output

available outside the chip, so I used U2 to
extract it from the timing capacitor.

During most of each audio cycle, USB and
U6 are busy counting away. At the end of the
audio cycle, U3 controls the following se-
quence of events: clear frequency divider
(USA), causing counter (U5SB and U6) to
stop; enable the EPROM (U7); wait awhile
for the counter to settle down; grab the
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LED For Previous Cycle
EPROM
Start Y 23 4.8 Q"L B
Addr. 9 10 11 12 13 14 15 16

17 18 19
08e0 2 2 e2e3f2 12 12 12 !
08d8 f3 13 e2e3 13 13 13 13 !
08d0 3 3 13 e31f3 1A 13 B3 1!
08c8 f3 3 13 e3 e4f3 13 13 !
08¢0 f4 14 4 e3 o4 14 14 14 |
08b8 f4 f4 f4 4 e4 f4 4 f4 !
08b0 f4 4 f4 f4 o4 o5 f4 f4 !
08a8 f5 15 15 15 e4d a5 15 15 !
08a0 B 5 B B Hedhh b |
0898 f5 5 5 5 f5 e5 e6 15 |

Count
284
283
282
281
280
278
278
277

276
275

mmmmmmaihmﬁ

Center

Freq.
1572
1578
1583
1589
1595
1600
1606
1612
1618
1624

EPROM output in the latch (U8); clear the
counter; and start counting for the next audio
cycle.

The EPROM maps the count, proportional
to the audio cycle period, into the appropriate
LED segment. It also does a few other little
tricks as we’ll see later. Finally, U8 and U9
drive the LED display.

Construction

Fig. 6 contains the pattern for etching a PC
board for those who wish to make their own.
Fig. 7 contains the parts placement guide.
Note that six jumpers are required. One of
them has one end in either the JP1 or the JP2
hole depending on the input frequency range.

If you have an extra 200 milliamps of 5 volts

Table 4. Hysteresis added to prevent flickering at the boundaries. Locations differing from  available, U10 can be bypassed. Otherwise,

preceding figure are underscored.

the unit can be powered from your 12-volt
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Fig. 6. Full-size pattern for single-sided PC board.

transceiver supply, or a separate supply can
be constructed (Fig. 8).

The PC board has an extra hole, so a crystal
in either an HC18/U or an HC33/U holder
can be used. There is also an extra row of
holes, so the LED displays can be mounted
flat on the board or on right-angle sockets. I
constructed a 40-pin right-angle socket from
three 16-pin right-angle sockets, using a
saw, a file, and some glue. Some may wish to
build a larger display with different colors of
discrete LEDs.” A few people wrote to me
and reported that it makes a more dramatic
display.

Mostly 74LS parts were used instead of
regular TTL, for reduced power consump-
tion. U8 and U9 are exceptions, because
more current-sink capability is required to
drive the display. Pay particular attention to
the orientation of the ICs; they go in all differ-
ent directions. Be sure to use mylar' ™ and
mica capacitors where indicated in the parts
list. Disc ceramic capacitors are very un-
stable and should not be used in timing cir-
cuits where accuracy i1s important.

The EPROM

In this section, I'll try to retrace the thought
process that went into generating the data for
the EPROM. It can get rather tedious. If you
get lost, just skip to the next section.

First, let’s look at the required EPROM
output for selecting each of the LED seg-
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ments. The four high-order bits (07-04) from
the EPROM are enable signals. A logic zero
atbit7, 6, or 5 activates LED segment 19, 18,
or 17, respectively. When bit 4 1s zero, U9
selects one of the remaining LEDs based on
the four low-order bits.

Thus, LEDs 1 through 16 are selected
by the bit pattern 1110nnnn, where nnnn is
0000 through 1111. LEDs 17, 18, and 19
are selected by 1101xxxx, 1011xxxx, and
0111xxxx, respectively, where xxxx doesn’t
matter. Note that the low-order bits
in the middle column of Table 1 continue
to be incremented for a reason to be explained
later. The final column is the same except
all the enable signals have been set to 1.
These are for cases in which the display
should be blanked. The low-order bits still
contain a hint as to which LED would have
been on if the display hadn’t been blanked.

The next step is to fill in the proper
EPROM locations with values from the pre-
ceding chart, Let’s take the 1600/1800-Hz
tone pair as an example. I decided arbitrarily
that LEDs 5 and 15

Fig. 7. Parts placement guide.

:];4 I'E-’ir;1 b %:Ti?;n_m { o SO0 4 F
< e

Fig. 8. Ac power supply for use when roughly
12 V dc is not available.

by 8 (by U5A), divided again by the audio in-
put of 1600 Hz, and rounded to the near-
est integer, you would expect a count of
280. Actually, a slight correction must
be made to compensate for the clock cy-
cles not counted while the one-shots are
active, so the real count is 279. Similarly,
a count of 248 is obtained for 1800-Hz in-
put. The EPROM locations for a count of 279
are filled with the pattern to activate LED 5.
The bit pattern for LED 15 is placed in loca-
tions for a count of 248. From here, some
interpolation and extrapolation was used to
fill in other nearby locations (Table 2).

After repeating the process for four other

should correspond to

these audio frequen- Modem Tones
cies and placed small 1070/1270
triangular pieces of 1600/1800
plastic tape above 2025/2225
them on the display.

Dial for USB Dial for LSB
14,100.13 14,102.47
14,099.60 14,103.00
14,099,175 14,103.425

When the crystal
frequency is divided

Table 5. Dial settings for USB and LSB.



common tone pairs, [ plotted the data to make .
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adjustments. The result is in Fig. 9. All of this T A g T == A P ] iU B gl LR ey e NPT S 8
was done before the circuit was built.

By now you're probably wondering why
there are eight memory locations for each
count. The next evolutionary step was to add
blanking while the input frequency was
changing. The goal was to enable the display
only when the same LED was selected for
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circut for
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two consecutive audio cycles. The result is s il WA o L R e I 2
bright spots where the frequency stays still =4 e S
for a while and dimming of the blur as it N S 1V VYA Y

moves around.

Note that the three low-order bits of the
previous LED number are used as the low-or-
der bits of the EPROM address. Table 3 illus-
trates the new contents. Hexadecimal nota-
tion has replaced the binary to make the chart
more compact. For a count of 278 through

Bell-I03 answer

Hi o0 900 2000 200

i b L ¥ B0 00

2200 2300 2400 2300

(high) toness 2025, 2225 Hz
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280, LED 5 is the desired result. Note, how- TAPR modem modified for 300 baud HF 1600, 1800 Hz
ever, that the display is enabled (output e3)
only if LED 5 or 13 was selected the previous £oe | : f;g','r'l'ﬁ'ﬁﬂl“gﬂ, Mg
time. My original circuit used a 7485 to com- AR T Lt 2 P VST T T
pare the low-order four bits of the LED num- '
ber. In my observations, it looked as if the RTTY  “low' ‘tones: 1275 1448 H3
PLL couldn’t move that far in one audio cy-
cle; so, in practice, comparing only the three o . A =
low-order bits is adequate. Doubling the s '_i' LA AL L S S
EPROM size and comparing the four low-or- W a0 wo w00 200 1300 1400 1500
der bits would be a worthwhile experiment, |
Bell-103 originate (low) tones 1070, 1270 Hz

especially if the PLL was modified to track

higher data rates.
Finally, a tone right on the edge between

two LED segments would result in flicker-
ing. | added a small amount of hysteresis, soa

Fig. 9. Frequency ranges of LED:s.

frequency right at a boundary would stay with ;
one LED or the other (Table 4). Parts List

Fig. 10 contains a complete annotated C1 .002-uF mylar or mica
copy of the EPROM data in Intel Hex For- C2,3,4,10,11  0.1-uF disc ceramic
mat. Each line contains a colon to indicate C5 .022-uF mylar
the beginning of a record, two hexadecimal Cé6 220-pF mica
digits for the data byte count (always 08 C7 22-pF mica
in this case), four hexadecimal digits for Cs8,9 1-uF tantalum
the starting address, two: zeros for e rec- LED1-20 Two 10-segment LED bar-graph displays such as MV57164
ord type, a variable number of data bytes, a 2N4403 or similar PNP
and two hexadecimal digits for a check- 1 S DR
sum. Anything preceded by an exclamation R1 470k
mark is a comment. These comments will R2 120k
probably have to be removed before feedmg R3.6,7 10k
this data into most EPROM programming R4 50k muiti-turn pot
systems. R5 4,700 Ohms

H8,9 6,800 Ohms

The Weak Link R10, 11 1,500 Ohms

The weakest link of the whole system is the R12 82 Ohms
phase-locked loop. Following the spec sheet U1 XR-2211, FSK Demodulator/Tone Decoder
and application notes, I first tried 150k and U2 LM 311, Comparitor
.0047 uF for R2 and C1. This resulted in very U3 7418221, Dual monostable multi-vibrator
poor tracking of the audio signal. The loop U4 74LS00, Quadruple 2-input NAND
was under-damped, resulting in excessive Us, 6 7415393, Dual 4-bit binary counter
overshooting of the input frequency. After u7 2732, Erasable Programmable Read Only Memory (Available for $8
recomputing C1 for critical damping, the vco from author. Be sure to specify one of the five tone pairs desired
was rather sluggish about tracking shifts in from Fig. 9.)
frequency. us 74273, Octal D-type flip-flops

After lots of experimentation, 47k and U9 74154 or 74159, 4-line-to-16-line decoder
i_ﬂﬂﬁ tll;l seemed 1o be :"sgld compromise u10 7805, 5-volt regulator
or several tone pairs. experimenta-
tion up to this point had been done witha | ' e U
locally generated 300-baud AFSK signal. It misc. Heat sink for U10
did not work well at all with real signals from Socket for U7
a radio. Optional right-angle sockets for LEDs

After more tweaking, testing, and fiddling,
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subjective decisions about display cleanli-
ness, and playing the same recording of pack-
et signals over and over, [ finally settled on
120k and .002 uF. R2 basically sets the band-
width. Too much bandwidth (smaller R2)
makes the PLL overly responsive to the
noise. Too little makes the PLL too sluggish
about following the desired signal. C1 sets
the damping factor. If C1 is too big, the vco
frequency overshoots and rings when the in-
put frequency suddenly jumps. If too small,
the PLL doesn’t follow the changes fast
enough.

Note that I was optimizing for 300-baud
operation. A slightly larger resistor or
smaller capacitor would probably improve
performance for lower-speed RTTY.

Adjustment

Connect the audio input to ground. Also
connect the test point (TP) to ground. Adjust
R4 until LED number 10 is lit. Disconnect the
two points connected to ground earlier.
That’s all! Never worry about it again. Any
minor drifting of the PLL center frequency
will not affect the accuracy of the device.

Installation

Fig. 2 shows the ideal case of a perfect
signal coming right out of a signal generator.
A real signal from an HF transceiver has
plenty of noise and distortion that will cause
the cleanliness of the display to deteriorate. If
you connect the tuning indicator directly to
the speaker, a pleasant display will be ob-
tained only for a fairly strong and clean sig-
nal. For more typical signals, the audio must
be cleaned up.

All good quality RTTY terminal units
(or packet modems) start with a bandpass
filter to select the frequency range of interest
and attenuate the rest. After this bandpass
filter is the proper place to connect the tuning
indicator. If you are using a TAPR TNC-1 or
one of the many clones, obtain the signal
from pin 1 of U20. This is the output of the
low-pass filter after the switched capacitor
bandpass filter. If you're in doubt as to where
to make the connection to your system, send
me a copy of the modem schematic and an
SASE.

(Note: Simple PLL demodulators such as
this enjoyed a brief popularity on RTTY a
few years ago. Soon, most people realized
they just didn’t work very well with noisy HF
signals and went back to the good old-fash-
ioned designs with separate mark and space
filters. The packet crowd had to rediscover
this fact, and only recently have packet equip-
ment manufacturers begun to offer better
quality modems for HF use.)

HF Packet Frequency Specification

Suppose you were having a RTTY QSO
with someone in England. Your transceiver’s
display says 14,085.00 kHz. What would be
displayed on his transceiver? Probably
14,081.43—more than 3.5 kHz different!
How can this be?

Almost all amateur HF RTTY uses 170-Hz
frequency shift keying (FSK). This 1s usually
produced by generating an audio-frequency-
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Fig. 10. Complete EPROM contents for use with 1600/1800-Hz tones.
' TAFPKR modem modified for 300 baud HF!

I Use Jumper position JF2.

All urused locations contain

'

!
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shifted signal and feeding it into an SSB trans-
mitter. By convention, the higher radio fre-
guency is the “*‘mark’’ frequency (idle or data
““1'"). In the United States, audio tones of
2125 and 2295 Hz are most common. The
lower audio frequency is the mark tone. To
make this correspond to the higher radio fre-
quency, the LSB mode is used. In some other
parts of the world, audio tones of 1275 and
1445 are more common. In this case the
higher tone is mark so USB is used.”

Both stations are operating on the same
frequency, but their transceivers indicate dif-
ferent frequencies. How can frequencies be
described for skeds, nets, or other purposes?
The common solution is to specify the radio
frequency of the mark state. Taking the ear-
lier example, 14,085.00 — 2.125 =
14,082.875. For the other station, 14,081.43
+ 1.445 = 14,082.875, which is the same.
Each station performs the required calcula-
tion for its particular audio tones and USB/
LSB mode.

We have a similar problem with HF pack-
et, which has suddenly become very popular.
Like RTTY, it is usually transmitted by feed-
ing an AFSK signal into an SSB transceiver.
I've heard of people using 170-, 200-, 600-,
and 1000-Hz shift, but 200 seems to be by far
the most popular. Some people are using Bell
103 type modems with 2025 and 2225 tones
(or 1070/1270). Others are using modified
TAPR modems with TAPR's suggested
1600- and 1800-Hz tones. Many are using
LSB. Some may be using USB. These are all
compatible as long as the shift and baud rate
are the same. Packet radio doesn’t really have
absolute “‘mark’" and ‘‘space’’ states. The
encoding scheme uses transitions and lack of
transitions to convey a 0 and 1, respectively.
Therefore, your signal can never be *‘upside
down,’’ as is possible with RTTY,

How would you set your transceiver to
meet another station at 14,101.3 kHz? From
the previous discussion, it should be clear
that several packet stations all with the

All prices include shipping and handling.

03244.

BUILD THEKIT

A complete kit of parts, including a high-quality double-sided printed circuit board, is
available from Valley Electronics. The kit version is slightly different from the unit present-
ed in this article; a larger EPROM is used which covers two frequency pairs, and several
cosmetic changes have been made to the PCB.

Order Number Description Price
88601 Digital Tuning Indicator kit $79.95
88602 Kit without enclosure $72.95
88603 Semi-kit—PCB and EPROMS only $22.95

Send your check or money order to Valley Electronics, PO Box 1101, Hillsboro NH

same numbers on their displays could be
sending signals on significantly different fre-
quencies. As with RTTY, the obvious solu-
tion is to specify the actual radio frequency
rather than the dial setting. Each operator
would then make the necessary adjustment
for his particular audio modem tones and
sideband setting.

Should the higher or lower frequency
arbitrarily be picked as the signal frequen-
cy? As mentioned earlier, there isn't one
frequency that is the “*‘mark’" or idle state.
It seems to me that using the midpoint
between them would make the most
sense. When using USB, subtract the aver-
age of your modem tones from the signal
frequency to get the dial setting. When using
LSB, add, instead. Using 14,101.3 again as
an example, the settings in Table 5 would be
used.

Conclusion

Just so no one is misled, I'd like to reiterate
the fact that the display will not look like the
ideal case in Fig. 2 unless you connect the
tuning indicator to a local AFSK generator.
The various types of noise and distortion in-
troduced by the HF radio link will cause some
blurring of the bright spots and random flick-
ering in other LED segments.

And now the big question: Why use this
circuit instead of the simpler analog variety?
The much greater accuracy (without any cali-
bration required!) and greater flexibility of
the digital approach sound great, but how do
they work under actual operating conditions?
To find out, I breadboarded an exact copy of
one of the commercial products mentioned
earlier to make a side-by-side comparison.
With some 20-meter RTTY, there wasn't a
lot of difference.

Next I located some 300-baud packet activ-
ity, and I was very pleased with the results.
My circuit produced two very distinct bright
spots, with some smearing across a few LED
segments, and a little random flickering all
over from the noise. Overall, the display had
a good contrast, and it was very easy to tune
in signals within 10 or 20 Hz. The commer-
cial unit clone had a solid blur across most of
the display. Some spots close to the ends of
the blur were brighter than the rest, but there
really wasn’t much contrast.
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Jeffrey Bishop N7FDS
7945 North Pyracantha Place
Tucson AZ 85741

Seeing Packet Radio
With Different Eyes

The Versabraille Il system allows blind hams to get connected.

man sits with his hands resting lightly on
his plastic-like display, his TAPR TNC-
2 by his side, waiting for his first real con-
tact on packet. Finally, it comes through! He
races his hands across the display with ea-
ger anticipation of knowing who it is! He
sees ““CONNECTED TO N7ERZ.'" He has
finally reached his goal in amateur radio—to
be able to communicate with other hams
through the latest and greatest digital commu-
nication mode.
Helloto all of you fellow packeteers. I have
written this article to tell you of a recent

development for the blind regarding this new
mode of digital communication, known by all
of us as packet radio. Through the latest com-
puter technology, Telesensory Systems,
Inc., has enhanced character-oriented com-
munications for blind users with its
Versabraille II system. The system is both a
word processor and a communications termi-
nal. Its great flexibility allows for easy use
with almost any TNC. It has a disk-based
operating system for easy and fast access. I'll
first take a look at the technical aspects of the
Versabraille II before relating it to packet.

Photo A. The author and AG7H demonstrate packer-by-feel.
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The computer is smaller than you would
expect: 15" x 10" x 3", and its approximate
weight is 10 pounds. The display is the strip
just above the keyboard. It is only 20 char-
acters wide, not quite the typical 80 col-
umns offered by screen monitors. The 120
pins that make up the output serve as the
link to the outside world for the blind user
by means of touch. The pins are displayed
in a typical braille-cell formation. The braille
cell consists of six dots, which make up all
letters, numbers, punctuation, etc. The pins
move up and down, much like a dot-matrix
print head.

But wait, 1f you sit down and try to figure
out how many combinations you can have
with six dots, you realize it is not nearly
enough for the wide range of control charac-
ters and higher ASCII values that are used in
packet communications. Therefore, the
Versabraille II uses an outstanding transla-
tion program that allows the blind user to use
shifted and chorded characters (one with
which the space bar is simultaneously de-
pressed along with its braille character) to
produce all 128 standard ASCII values.

As for the brain of this machine, the
Versabraille II system uses a CMOS Intel
8085 CPU and a 96K memory system. The
user has 32,752 bytes available; the rest of
the memory space is used for ROM program
storage.

Now we know how the braille is shown.
But how does one put characters into it? This
1s done by the keyboard just below the dis-
play. It is a rubberbrane-type keyboard. This
1s very nice, for it allows for almost silent
typing. Twenty-four keys make up its foun-
dation. Six of these are used to produce the
six braille characters. To the left of these keys
is an additional set of 12 keys, the numeric
keypad. These keys are used for certain
editing features and for fast numeric input.
Just slightly above the braille display and
to the left are the cursor control keys. Since
the computer is menu-driven, these keys
select menu items. They are also used to



move a page of text through the 20-character
window. And then, of course, there is the
space bar.

On the back panel, there are two standard
RS-232 interface ports, one for DTE (data
terminal equipment) and the other for DCE
(data computer equipment). This is the place
where a TNC is connected to the Versabraille
system. The braille computer has a standard
female 25-pin connector, so I cabled it and
my TNC-2 together by using a double-male
cable. That 1s all the interface takes as far as
hardware is concerned.

The computer can be configured to connect
to a number of different types of devices, so
care must be taken when setting all the
parameters. Baud rate, data bits, stop bits,
duplex, parity, device control character input
(DC IN), device control character output
(DC OUT), DTR, DSR, CTS, and RTS are
the basic parameters that most computers
deal with. Many other parameters control the
way the Versabraille's display translator will
interpret incoming data. After all parameters
are set correctly, communication with the
TNC is possible.

Versabraille and the TNC

I knew that my Versabraille computer
would work fine with a TNC; the only thing I
lacked was a TNC. Where would I get one?
How? The answer came soon after I attended
the annual meeting of Tucson Amateur Pack-
et Radio, otherwise known as TAPR. I gave a
demonstration of braille packet there, using a

friend’s TNC along with the Versabraille II.
Little did I know that this demonstration
would produce a big return on the investment
of my time and effort. | was nearly speechless
when I received a call from a very good friend
who started me in all of this packet ventur-
ing. He exclaimed, *‘Jeff, your dream has
come true, TAPR is donating a TNC-2 board
to you!™’

My heart leaped with joy after hearing the
news, but deep inside it still did not seem real
to me. When Lyle Johnson, President of
TAPR, arrived one afternoon with my TNC-
2 in hand, I finally knew that the door had
been opened for new and exciting challenges.
It was like a new beginning of the hobby—as
though I just got a new ticket. TAPR wants
me to develop interface software so that other
blind operators can easily participate in pack-
et radio.

The Versabraille comes with a terminal-
emulation package, which connects the dis-
play and keyboard to the serial port. I can
read the display fast enough to keep up with
packet conversations at 1200 baud. But soon
after becoming quite experienced with the
board, I found that I wanted to communicate
at a faster baud rate between the braille com-
puter and the TNC. The problem is that at
9600 baud, the braille cells would just jump
out of my reach, requiring me to constantly
scroll through the 9K data buffer. One of my
first goals is to write a program to remove the
callsigns from monitored text, to speed up my
reading.
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But overall, no big problems have arrived.
Many people have asked me why I use
braille, why not just use a synthesizer. This
may be a much cheaper route to take (a com-
plete Versabraille system costs about
$6,000), but after having some experience
with packet using a voice synthesizer, I find
it to be quite inadequate for such high-speed
communication. It takes away the realism
of some of packet’s most outstanding fea-
tures. Some of the technical data files on
bulletin board systems are not easily *‘spo-
ken''—a network map, for example. If you
are interested in technical information on in-
terfacing a TNC to your synthesizer, please
contact me.

These two ways of using packet radio for
the blind are just a beginning. Our growing
technology promises more and exciting pos-
sibilities for all. If any of you would like more
information regarding the Versabraille II
system, please contact me. I would be hap-
py to share ideas with you. Let us all put
our heads together and tackle this new ven-
ture. Who knows, since the Versabraille Il
is completely programmable, the possibili-
ties are almost endless. Remember, feeling is
believing.

I would like to thank the man who made my
dream reality—Ron Bates AG7H. If it were
not for him, this whole venture would still be
a dream. He has also helped with technical
guidance regarding the hardware interfacing
of the computer and the TNC-2. Thanks
again, Ron.
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Jon Pearce WB2MNF
109 Pine Cone Trail
Medford NJ 08055

So YouWantTo

Be A Sysop?

It’s not as easy as it looks.

othing has more potential for adding toa
packet network than a packet bulletin-
board system (BBS). On the other hand, noth-
ing can cause more trouble for a packet net-
work than a BBS. The impact—good or
bad—is determined by the skill, planning,
and investment of time and funds of the sys-
tem operator (sysop).

This article describes some of the tri-
als, tribulations, frustrations, and rewards
of being a packet BBS sysop. Although writ-
ten primarily for those considering setting
up a BBS, it will also be useful to those
who use the BBSs—both to improve their
skills as users and to give them some idea of
what a sysop has to do to keep the system
operating.

N

Decision Time

Becoming a packet BBS sysop requires a
lot more than buying a computer, wiring it up
to a TNC, throwing in a couple of disks, and

dialing 145.01 on your rig. In many areas
where packet is growing at an amazing rate,
frequency time is becoming a valuable com-
modity and a badly operated BBS can do
considerably more harm than good.

Before you embark on setting up a BBS,
some planning is in order. You have to look
at the packet activity in your area and de-
cide how you can best enhance it with your
BBS. The following are several things to be
considered:

What user group are you serving ?

Who is going to be served by your BBS?
What need is there for the system you want to
establish? If you are going to be the only
system in your area, the answer may be obvi-
ous. If you represent a certain group of hams
who will use it, that's easy, too. But if you
already have one or more local BBSs, what is
your system going to add? Are there people
out there who need your system? What are
they looking for? Is there already a good

mail/message service? Do you have access to
information that others don’t have? Do you
have HF equipment that will let you set up a
gateway”’

Sit down before you start and map out the
objectives of your station. It will help you
decide how to configure and operate it.

What frequency is best?

What frequency (or frequencies) are you
going to use? Where is most of the packet
activity currently located? If you set up on the
main frequency, are you going to increase the
traffic unbearably? Are there other BBSs on
that frequency that operate frequently? If so,
there’s a good possibility that you’ll spend
most of your time colliding with each other
and nothing will get through. Maybe the best
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Photo B. Closeup of the station pictured in
Photo A. The center box is the AEA PM-1 HF
modem. Many HF stations are discovering
that a modem optimized for HF operations
makes a big difference in the number of pack-
ets heard without retries. Modified RTTY TUs
have also been used with success. The modem
included with most TNCs is either a generic
PLL-type design or a modem chip designed
for telephone use. In some cases, perfor-

Photo A, Typical WORLI/WA7MBL BBS and gateway station. The station includes an IBM-PC  mance of these modems on a noisy HF link is
clone, two TNCs, a VHF radio, and an HF radio. This is WB6KAJ-1, run by Lee Dusbabek.
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thing is to find another frequency and give
local users an alternative.

How are you going to forward mail to other
BBSs? What frequencies are now used in
your network? Can you access those frequen-
cies while operating on others? Do you need
to invest in a second TNC and rig to let you
forward on one frequency while handling
most of your users on another?

Is there a packet frequency-coordination
plan in effect for your area? If so, does your
planned operation agree with those alloca-
tions? Have you notified the frequency-coor-
dination group that you want to put up a BBS?
Do you have to?

What services are you going to provide ?

Packet radio BBSs can provide a number of
different services to their users. What ser-
vices are you going to provide to yours? I'll
discuss the options later in this article.

Being a Good Sysop

There are several things to consider be-
fore taking your checkbook in hand and
wandering off to the nearest computer-
fest. When you put a BBS station on the air,
you're taking on a responsibility to the other
BBSs and packet users in your area. You're
going to put a computer, which can blast out
packets at a fantastic rate, on a scarce
frequency that others are trying to use for
their own communications. You re going to
make a system available that, with poor plan-
ning on your part or because of an unin-
formed user, can virtually block a frequency
from other use. In my view, you have taken
part of a resource that belongs to others, so
you have to give something back to make it an
even trade.

There are a number of things that I be-
lieve a sysop has to do to provide a positive
contribution to a packet network. Some of
these are:

Enhance, not harm, packet communica-
tions.

Make sure that you operate your BBS so
it enhances the capabilities of the network.
This means conserving precious frequency
time. Don’t let your BBS spout off a 10-line
greeting to everyone who connects. Don’t
send a 7-line beacon with your name, call,
location, and last connect date. Keep your
prompts, menus, and commands as short
as possible. Remember—while you're send-
ing a 10-line log-on message, someone else
is waiting on the frequency for a response
from the packet he just sent to his friend
across town.

Also, be sure that you have the proper
TNC settings for BBS use. I'll discuss these
settings later on. Keep in mind that with
improper TNC settings, a computer can tie
up a frequency and allow nothing else to
get through. If you do this too often, you'll
wind up being hated by every packet op-
erator in your area. Realize that on a com-
mon frequency, the BBS should have lowest
priority.

Deliver the mail.

When you put up a BBS that supports user-
to-user messages, you're inviting users to
place their traffic there and you're promising
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Fig. 1. Most BBS systems are up 24 hours a
day. This graph shows the average number of
connects by time of day at WB2MNF in March
of 1986. The average connect time was 7.7
minutes.

to make your best effort to deliver it. You
aren’t the U.S. Postal Service, but you
shouldn’t entice users to leave mail on your
system and then not make sure that it gets
delivered.

The BBS has to be available when people
want to use it. In my experience, this means
24 hours a day, every day. If you decide to
put your BBS up during the day, but take it
down at night when you need the computer,
you'll prevent mail that users have placed
there from being delivered. Part-time BBSs
aren't effective—people can’t use them reli-
ably. If you want to be a good sysop, you have
to dedicate a computer to the BBS. This
may not mean that you can’t use it for some-
thing else at the same time—I'll talk a lit-
tle later about using multi-processing pro-
grams on the PC BBSs to let the computer do
double duty.

Unless your users are only going to place
messages to other local users on your BBS,
you have to find a way to deliver messages to
those out of your coverage area. In many
areas (EASTNET, for example), there is a
sophisticated network of forwarding arrange-
ments established to efficiently move mail
into and out of the area, as well as handling
mail passing through. Any BBS set up in that
network that is not coordinated with the other
stations can cause major problems for the
other stations by dumping mail into the net-
work that the network doesn’t know how to
deliver. This BBS could also deny its users
access to the rest of the network by not partic-
ipating in coordinated forwarding. Unless
you're the only BBS within range of your
station, you must coordinate mail forwarding
with the other BBSs.

Maintain your system.

Keeping a BBS on the air requires a lot of
maintenance. Many sysops spend at least an
hour every night reading mail, untangling the
mail file, removing outdated messages, in-
stalling new versions, etc. New versions may
crash, which can take two to three hours to
fix. Hardware fails, too, and you have todo a
certain amount of hardware maintenance. If
you don’t do this, you won't be able to serve
your users properly.

Add something to the information.

Generally a BBS fills up with reason-
ably good information supplied by users.
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Fig. 2. The BBS system at WB2MNF.

Since you have access to the BBS any time
you want it, though, and since you can trans-
fer data faster than anyone accessing it over
packet can, it behooves you to add to the
information on the BBS. Maybe you're a
CompuServe user and can get the W5Y7 Re-
port from HAMNET. Perhaps you can get
the useful messages from DRNET, or can
post the Keplerian elements for OSCAR. You
ought to find some way to add to what your
users post.

Be ready to answer questions.

Since the BBS is always there for someone
to use, and you obviously know something
about packet radio or you couldn’t have set it
up, don’t be surprised if you start getting
questions from new users (or old ones) about
everything under the sun. Expect your phone
to start ringing at least once a week. Expect to
see four or five messages a day from users
wanting to know about anything at all. Be
ready for this and find your own sources for
information.

Set a good example.

Whether you like it or not, a BBS takes a
high profile in packet activity. It's always on
the air and people see it a lot. It is usually the
first thing a new user sees. If you're using
improper TNC settings (too short a DWAIT,
too long a TXDELAY, too many BEACON:S,
etc.), you're encouraging others to do the
same. Make sure that your station is set up
properly. It'll help other people get theirs
right.

Software Considerations

Any computer system is composed of
two parts—the software and the hardware.
With most applications, the software
comes first in determining the configura-
tion of the system, and the hardware is select-
ed to fit the software. Packet BBSs are no
exception.

There are certain factors that you should
consider when you select packet BBS soft-
ware. Packet has some special capabilities
that can be utilized to enhance the BBS op-
eration. There are also some things about
packet that differ substantially from tele-
phone BBSs, making the latter generally un-
suitable for packet use.

First, in packet the caller is identified from
the connect message. The BBS knows who
you are from the beginning—you don’t have
to identify yourself. This enhances several
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BBS capabilities—message handling, log-
ging, etc. BBSs should use this fact.

Packet radio is by nature a nonsecure medi-
um. Everyone sees everything that is trans-
mitted over the air—there's no such thing as a
“‘private’” message. It's useless to use differ-
ent levels of password-protected access to
keep the system secure because packet BBSs
generally have only one level of access that's
available to anyone who logs on. For this
reason, the BBS must be designed to allow
almost anyone to connect, but prevent them
from doing anything that they shouldn’t.

Packet transmissions are virtually er-
ror-free because of the AX.25 protocol.

Thus, there's no need to add an addition-

al protocol (like XMODEM). In fact,
XMODEM doesn’t appear to work too well
on packet since the time delay between pack-
ets tends to time out the XMODEM counters.
That part of phone BBSs has no application
on packet.

The major difference between phone and
packet BBSs is the sharing of the communica-
tions medium with other users. On the phone,
you have the entire system to yourself, and
the BBS can be as verbose as it wants and not
bother anyone. On packet, it's different.
There are any number of users on the BBS
frequency, and a BBS that sprays unneces-
sary packets out is not very welcome. In
particular, menus are a bad idea—they take

We have our RETRY setto 6.

256.

TNC PARAMETERS

The parameters used on the TNC are critical to how well the BBS operates. Some
parameters, like ABAUD and PARITY, are determined by the BBS hardware and software.
Others, like TXDELAY, are a function of the radios. Of interest here are the parameters
that control the way the TNC feeds the packets into the network: DWAIT, FRACK, RETRY,
PACLEN, and MAXFRAME. These should be fine-tuned to the characteristics of the
network. These are TNC-1 parameters. TNC-2 users adjust accordingly.

DWAIT controls the amount of time that the TNC will wait after seeing a clear frequency
before it sends a waiting packet. It thus determines the priority of the stations on the
frequency. A station with a DWAIT of 2 will always jump ahead of a station with DWAIT of
15. Since a BBS station sending a long file could literally shut down a frequency by using a
low DWAIT, it must use a higher one to allow the shorter packets from the keyboard-to-key-
board people to go through. A BBS on a shared frequency should use a DWAIT of about 15
to be sure that the other users have a shot at the frequency. On a dedicated BBS
frequency, though, a lower number should be used to increase throughput.

FRACK is the amount of time that the TNC will wait after sending a packet and not
receiving an acknowledgment before sending the same packet again. FRACK should be
set considering the load on the network. When the network is heavily loaded, an acknowl-
edgment packet may wait at a station for several seconds until the frequency is free. If the
sending station has FRACK set too low, it will re-send the same packet even though the
receiving station heard it the first time. This creates needless clutter and slows down the
transfer of the data. For normal use a FRACK of 4 should be appropriate, while on
moderately heavy links a FRACK of 8 or more is better.

RETRY governs the number of times the BBS will repeat a packet before giving up. This
is important for a BBS sending long packets, especially those in the opening greeting
message. Often a station will connect with a BBS, but won't hear the BBS well enough to
hear its packets. If RETRY is set high, the BBS will pump out its three- or four-line greeting
message into the ether many more times than necessary. In general, if a station requires
more than about five retries to use a BBS, the link isn't good enough and he shouldn’t try it.

PACLEN determines the number of characters in the packet. Most TNCs are set to
default to a PACLEN of 128 characters, but there are circumstances where a higher or
lower setting may be appropriate. If conditions are bad, a shorter packet has a higher
probability of making it through, and PACLEN should be reduced, possibly as low as 40.
On the other hand, on a clear frequency with local links, PACLEN can be increased up to

MAXFRAME sets the number of frames to be contained in a single transmission. A
MAXFRAME of 4 means that four packets are sent at once. Like PACLEN, this parameter
is also sensitive to frequency conditions. If conditions are good, using a higher
MAXFRAME improves the speed of the data transfer, since more data is being sent in
each transmission, On the other hand, if many packets are not getting through, a higher
MAXFRAME means that more data is being wasted each time and that a better throughput
could be achieved by reducing MAXFRAME.

Here are some recommended settings for these parameters:

* For a frequency shared with other users and BBS stations with moderate load: DWAIT
15, FRACK 6, RETRY 6, PACLEN 128, MAXFRAME 3.

« For a frequency heavily loaded with users, BBSs, and digipeaters: DWAIT 15, FRACK
10, RETRY 8, PACLEN 80, MAXFRAME 1.

* For a dedicated BBS frequency with no keyboard-to-keyboard users and strong links:
DWAIT 2, FRACK 4, RETRY 4, PACLEN 256, MAXFRAME 6.

You should review the performance of your BBS and its impact on the frequency at
frequent intervals, and adjust these parameters as appropriate.
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too much time to transmit, and most users
quickly learn the commands anyway. Also,
phone BBSs frequently send extra line feeds
in between messages to the user, which de-
tract from the throughput on the frequency.
In general, then, phone BBSs are not usually
suitable for packet use.

What’s Available?

There are a number of different BBSs
available for packet use. If you look hard
enough you can probably find something
that will work on almost any computer.
I've seen them for the Commodore 64, the
TRS-80 Model 100, and the IBM PC. I'm
not really famihiar with these, so I won't
discuss them in any more detail, except to say
that if you decide to put something on the air,
please make sure that it's appropniate for
packet use.

There are two major packet BBS systems
that operate in the EASTNET link. Since I'm
familiar with them and not with the others,
this article will focus on them.

The WORLI MailBox system was written
around 1984 by Hank Oredson WORLI. It is
written in 8080 and Z-80 assembler specifi-
cally for the Xerox 820 computer. Until re-
cently, this computer was the optimal com-
puter for the ham/computer hobbyist because
he could pick up fairly good boards for be-
tween $50 and $75, add on two 8-inch disk
drives, and put a power supply on to get a
pretty good 64K CP/M computer. The Xerox
820 has two serial communications ports,
which makes it ideal for packet applications.
It’s still a good machine, but the advent of the
$700 PC clone is quickly eating into the
market.

To take best advantage of the 820, Hank
modified its CP/M specifically for the 820
and MailBox. It won’t work on any other
computer (so don’t ask). Hank makes the
source code available on disk, though; so if
you're a good 8080/Z-80 programmer, you
might want to take a crack at making it work
on a different computer.

MailBox supports a number of special fea-
tures for packet use, including: identification
of the calling station at logon from the CON-
NECTED message: notification of waiting
messages at logon; categories of messages,
including bulletins and private mail; uploads
and downloads of files; notification of anoth-
er station waiting to use MailBox; *‘talk to the
sysop'’ paging; capture buffers for sysop use
when MailBox is down; automatic forward-
ing of messages to other MailBox systems;
monitoring and logging of frequency activi-
ty: and many more. I'd guess that there are at
least 100 of these systems operating all over
the world.

The other system gaining widespread use is
the WATMBL clone of the WORLI system.
Written by Jeff Jacobsen for the IBM PC,
this system looks like the WORLI system to
the user. Almost unbelievably, Jeff wrote
the program in Turbo Pascal from Hank's
8080 source code without ever having used
a WORLI MailBox! It has a few features that
WORLI doesn’t (and vice versa), but the
main advantage of the WATMBL system



is that it runs on the PC. This means that you
have 360K floppy disks instead of the 241K
disks for the 820. You can also put on a hard
disk (I have a 10-megabyte hard disk on my
system) and have almost unlimited storage.
Jeff hasn't released the source code for the
system (so don’t ask) because it’s still being
tested. By the time this article appears,
though, it may be available for general use.

There is also some basic documentation
available for these systems, written by
WB2MNF. The manual for the WORLI sys-
tem is fairly up-to-date and somewhat long
(about 75 pages). The WATMBL manual is a
little shorter and less complete—hopefully it
will grow over the summer when WB2ZMNF
has more chance to work on it.

The disks and manuals are being handled
by Wes Morris K7PYK at 7422 E. McKinley
Street, Scottsdale AZ 85257; (602)-945-6079
or 946-8356. Wes will send you the disks and
documentation for either the WA7MBL or
WORLI system for postage costs. Contact
him for current prices.

Software Support

An important factor in setting up a BBS
system i1s support from people who know
what they are doing. One rule should be fol-
lowed: Don’t call Jeff or Hank with ques-
rions! With hundreds of installations spring-
ing up over the country, neither of these guys
has the time to help every sysop get going.
It’s also best for the network to let Jeff and
Hank spend their time writing code for the
BBS systems, not talking on the phone.

So who do you call? The best place to start
is your local sysop. He's obviously con-
quered the system or he wouldn’t be on the
air. Drop him a note on the BBS and tell him
what you've decided and ask for help.

If there’s no BBS in your area and nobody
knows anything about them, you might want
to check out the HAMNET SIG on Compu-
Serve. There’s an active packet group there
and a special section for BBS sysops. A lot of
active sysops hang out there and you can get
answers quite quickly.

Equipment

As in any type of computer application, the
availability of software determines the hard-
ware to use. As [ just described, there are two
major types of packet BBSs in wide use—one
running on an IBM PC or clone, the other on
a Xerox 820. It doesn’t take a whole lot of
deductive ability to see that if you want to use
either of these programs, you'll have to use
one of these computers.

Xerox 820’s were available in guantity
about a year ago, but good ones are getting
few and far between. A number of BBS oper-
ators who ran them and switched to PCs may
have them assembled and for sale, so check
around on the boards.

The PC clone is getting cheaper every day.
Systems are offered at hamfests and comput-
erfests for less than $800, complete with disk
drive (or two), keyboard, monitor, and a very
[BM-looking case. Check these things out
and be sure that you know what you're get-
ting. Although the WA7MBL BBS will run in

256K, many sysops use DoubleDos or some
other multi-processing program to use the
computer for something else while the BBS is
running, and this will require much more
memory.

You also might want to look into using a
hard disk. Prices for these are dropping
quickly, to the extent that a 10-megabyte hard
drive will cost only about $125 more than a
floppy drive. It's definitely the way to go if
you can afford it.

A TNC is obviously required to set up a
BBS system. With the plethora of TNCs
springing up, some discretion should be exer-
cised in deciding which one you should use.

The TNC you choose has to be supported
by the BBS software. The WORLI and
WATMBL systems support the TAPR com-
mand set, used by the TNC-1, the TNC-2,
and their clones. If you use one of these
TNCs, you're pretty safe. If you want to use
something else, you should check with a
sysop using the TNC you're considering to be
sure that it works OK with the software.

The other consideration is how many
TNCs you want to put up. Both BBS packages
support two TNCs and rigs, allowing the BBS
to cover two different frequencies, bands,
baud rates, etc. This allows the WB2ZMNF
BBS to access EASTNET on its primary fre-
quency of 145.01, while also using 145.03
for local stations that only want to work the
BBS. It also allows KC2TN to "‘gateway’’
messages from 2 meters to a group of BBS
stations operating on 20 meters for long-haul
traffic forwarding, and lets WB2RVX keep a
port on 145.01 while maintaining capabilities
for 9600-baud forwarding on 220 MHz when
that becomes a reality.

The problem generally is that the primary
frequency, which is where you want to do
your forwarding, 1s generally too busy to
support another BBS. You have to decide
how you're going to maintain contact with the
forwarding network without clobbering the
stations on that frequency with “‘yet another
BBS.”” Two TNCs and rigs may be the way
around this.

Message Forwarding

One of the most useful features of a BBS is
the ability to handle personal messages be-
tween packet users in the network. By “‘per-
sonal messages,’’ | mean messages specifi-
cally addressed to an individual from another
station. Stations logging into a BBS can be
greeted by name and told of messages waiting
for them. Messages are addressed to a
specific callsign or to a designated name like
ALL or NTS.

Packet radio jumped up a notch when
WORLI released the message-forwarding ca-
pability of his MailBox system. This allows
the sysop to develop a forwarding file that
lists the paths to other BBS stations and the
calls of stations whose mail should be for-
warded to that station. When a station leaves
a message addressed to a station at a distant
BBS, the local BBS will, at its appointed
time, go off-line and connect with the distant
BBS and send the message there.

With good coordination of sysops in a net-

work, messages can be daisy-chained over
long stretches in a remarkably short period of
time, being relayed by a number of BBS sta-
tions along the way. This generally occurs
overnight (except on HF), and it all happens
without operator intervention. A message
may show up from the south on a BBS, which
will promptly relay it to the next station to the
north—all without the sysop doing anything.
The EASTNET network has reliable message
forwarding from Canada down through Vir-
ginia and west to Pittsburgh on VHF.

Considerations

As a mail server, you should know about
certain requirements on the BBS system.
Some of these are:

Maintenance—If you want to handle a lot
of mail, be prepared for more than the usual
amount of maintenance. Mail files have to be
compacted, old messages must be removed,
and occasionally messages have to be recov-
ered from system crashes.

Forwarding—You also have to coordinate
mail forwarding with the other sysops in the
network. It’s important to know how to get
mail to other BBSs, and it takes a coordinated
effort to do it. If you expect to handle mail
and can reach another BBS, get in contact
with the sysop and work out the forwarding
times and stations list with him.

Disk space—Mail files take a lot of space
on a BBS. When I was running the WORLI
software on the Xerox, my whole B drive was
mail files. I couldn’t put anything else on
there. This limited my ability to handle
files—I just didn’t have room to put up the
Gateway newsletter every two weeks. Keep
this in mind when you're planning your
system. (Gateway is the bi-weekly packet-ra-
dio newsletter published by the ARRL. Ex-
cerpts suitable for transmission on the ama-
teur bands can be found on many BBS
systems. The full paper issue is available by
subscription.)

File Transfers

The WORLI and WA7MBL BBS systems
will handle files as well as messages. Files
may contain any type of information—text,
programs, data, etc. Some of the files that |
have on my system are issues of Gareway,
tracking programs for the TRS-80 Model
100, minutes of the local packet organization,
programs for the PC, news items downloaded
from CompuServe, the text of relevant FCC
issuances, a current set of Keplerian elements
for ham-radio satellites, and descriptions of
how to use the BBS. These can be loaded onto
the BBS by the sysop, as well as by users.

There are a number of sources for these
files. Some are created by the sysop or from
messages sent by others. Some, like the AR-
RL bulletins, come from a different amateur-
radio medium. Others may come from land-
line BBSs, from commercial timesharing
services like CompuServe's HAMNET spe-
cial interest group, from DRNET or
USENET, or from BBS users who have ac-
cess to these services. With good coordina-
tion among sysops, many can be forwarded
from BBS to BBS.
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The sysop has a responsibility to try to get
useful information to his users. Many sysops
spend their own money on commercial ser-
vices to get information that isn’t available
elsewhere. Whether you do this or notis up to
you, but if you let the files on your BBS
stagnate, you're not adding as much as you
could to the packet network.

Don’t overlook the opportunity for your
users to contribute files to the packet net-
work. Many packet users have access to these
types of services also. If you can enlist the aid
of a few individuals to help you keep your
files up-to-date, it will save you a lot of time
and make your BBS more useful to the local
packet community.

Programs

One good use of packet radio that hasn't
been explored a lot is the transfer of computer
programs. If your users include a number of
computer hobbyists, this might be an interest-
ing area for you, Programs can be either
ASCII text files (Basic programs or other
source-code files) or, with a little adaptation
on both ends, binary files.

First, though, vou have to consider a few
things. What kind of computers are you going
to serve? What do most of your potential
users have? Most will probably have a differ-
ent type of computer than you do, which
means that you may not be able to run the
programs that are going to be transferred
through your BBS. That shouldn’t be too
much of a problem, but it might be a little
disconcerting to you.

Commodore 64 computers use a strange
version of ASCII called PETASCII. This
means that you can’t just read an ASCII Basic
into a C-64—before you send the file, you
have to convert it from PETASCII to ASCII,
then convert it on the other end back into
PETASCII.

IBM PCs and clones use Basic programs as
straight ASCII files, so they can be trans-
ferred with little additional work. If you want
to transfer COM or EXE files, though, you
have to convert them to hexadecimal format
before you transfer them to the BBS. This 1s
because the BBS programs described in this
article operate in CONVERSE mode, which
doesn't pass all binary characters, rather than
in TRANSPARENT mode, which does.

There are several programs that will per-
form this conversion—the one we use at
WB2MNF is called HC.COM and came from
CompuServe. There’s also a Basic program
called MAKEHC.BAS, which will create the
file HC.COM. The advantage to MAKE-
HC.BAS is that it's ASCII and can be down-
loaded directly by any user, who then runs it
to create HC.COM. Once he has HC.COM,
he can convert back to COM or EXE the files
that you had to convert to hexadecimal on the
BBS. HC.COM goes both ways—from COM
or EXE to hexadecimal and back.

Many computers use Basic as a sort of
operating system. These computers may or
may not accept Basic programs in ASCII for-
mat. Frequently Basic is “‘tokenized''—each
Basic command or keyword 1s held as a
specific symbol rather than the text of that
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word. Thus, instead of holding the PRINT
command as the letters P-R-I-N-T, Basic
would use a single 8-bit symbol to represent
the PRINT command. The TRS-80 Model
100 uses this approach, as do a number of
other computers.

Many of these computers provide for con-
verting tokenized Basic to ASCII text, and
this would be the easiest way to transfer these
files through the BBS systems. Failing this,
they would have to be converted to hexadeci-
mal files as described above.

How Big Can Programs Be?

Another consideration relating to transfer
of program files is the capacity of the network
to pass large files. If your BBS operates on a
dedicated BBS frequency, you can probably
pass quite large files. On the other hand, if
you share a frequency with other BBSs and
users, your capacity for large file transfers is
quite limited. On the 145.01 general frequen-
cy used in our area, the maximum file size
that can generally be passed without losing
the connection is about 15,000 bytes. On
145.03, which is a dedicated BBS frequency,
we have transferred files in excess of 60,000
bytes with no problems. Since making a
hexadecimal file out of a COM file will
double its size, and since many interesting
COM files are larger than 20,000 bytes, you
may be limited in your ability to transfer
anything useful by the capacity of the net-
work in your area.

One side note: The problem with passing
binary files occurs only with BBSs that can’t
operate in TRANSPARENT mode. If you're
transferring files between two TNCs and can
operate that way, there's nothing stopping
you from transferring binary data.

Getting Set Up

Once you've worked out all the nontechni-
cal aspects of getting the BBS operational
(you know what frequency you're going on,
how you're going to forward mail, where
you're going to get file data, etc.), it’s time to
start hooking things together. The hookup
between the radios and the TNCs isn’t too
complicated, and I'll assume that you've been
able to do that already. The TNC connects to
the serial port of the computer with an RS-
232 cable similar to the one used to hook up a
modem. You have to be sure that you have all
of the pins of the cable connected from one
connector to the other since various versions
of both systems use the handshaking lines of
the cables to tell the computer and the TNC
when the other is ready.

You also have to configure some files for
the BBS. Both systems have configuration
files, which allow you to customize the
boards to a large degree. Generally you can
alter anything the BBS says to a user—the
greeting message, prompts, error messages,
etc. Edit the configuration files, read the ex-
planation on the lines, and change the infor-
mation appropriately.

The forwarding file also has to be set up.
This file is called FWD.TNC on both systems
and determines which messages get forward-
ed to which BBS stations. It also determines

which hours you will forward and which you
won’'t. This allows you to avoid forwarding
mail during prime times when the frequencies
are in heavy use.

Forwarding files specify where messages
addressed to certain stations should go. The
format of a forwarding file 1s:

FAsseeC bbs VIA digil, digi2
station|

station2

elc.

== EOF

where ss is the starting hour for forwarding,
ee is the ending hour for forwarding, bbs is
the call of the BBS to which you wish to
forward mail, digil and digi2 (and any other
digipeaters) are the digipeaters through
which you have to digipeat to get to the BBS,
and stationl , station2, etc. are the stations
whose mail should be forwarded to the BBS.

Stations that originate messages specify
that mail should be forwarded to a distant
BBS by following the call of the addressee
with an @ sign and the call of the distant
BBS. Thus, to send mail to WB2AFM, who
receives his mail at the WIAW BBS, the
command is: S WB2AFM @ WIAW. This
presumes that the BBS at which the message
was originated has WIAW in its forward-
ing file.

Sometimes your BBS can't forward to the
destination BBS directly and must send mes-
sages to an intermediate BBS, which will then
take care of forwarding it on down the line.
This happens in EASTNET quite frequently.
If a message is originated on the W3IWI BBS
in Maryland and is addressed to a station
using the WIAW BBS, W3IWI doesn’t at-
tempt to forward it directly to WIAW, In-
stead it will send it to WB2RVX in southern
New Jersey, which will forward it to
WA2SNA-2 in northern New Jersey, which
may forward it to AI2Q on Long Island, New
York, which may deliver it at WIAW. This
all happens automatically without the manual
intervention of the sysop, and generally oc-
curs overnight. As you can imagine, though,
it requires a lot of coordination among the
sysops to be sure that the messages get going
in the right direction.

You'll have to get together with the sysops
in your area to decide on forwarding times.
Each station in a network is assigned a time to
forward messages to the other stations.
Times must be coordinated so that two sta-
tions don't try to forward to each other at the
same time.

A Real Live BBS System

It might be useful to look at an operating
BBS station to see how things might be orga-
nized. The BBS at WB2ZMNF has been oper-
ating since November of 1984, first on a
Xerox 820 running the WORLI program and
recently using a PC/XT clone dedicated to the
BBS with the WATMBL code. We handled
over 7,000 messages on the 820 and are up to
about message 1,500 on the PC.

The PC has a 10-megabyte hard disk,
which provides for plenty of storage space.
About 5 megabytes is filled with packet files,



with the rest used for other things. The disk is
divided into “‘directories,”” which separate
the files into logical groups. I have directories
for AMSAT, ARES, GATEWAY, MOD-
EL100, IBMPC, and several other areas of
interest.

I use the DoubleDos program available
from SoftLogic, which lets me run the BBS
program on one ‘‘side’’ and still have access
to the computer on the other. I can switch
between them at will. Others who “‘share’’
their computers with the BBS may use Dou-
bleDos, DesQview (from Quarterdeck Soft-
ware), or some other multi-tasking program
to use the computer for something else while
the BBS is running.

The WATMBL program lets you operate
the BBS with two different TNCs and radios
on two different frequencies. The primary
frequency in our area is 145.01; it’s crowded
almost constantly, so I run one porton 145.01
and the other on 145.03. When one is in use
the other 1s unavailable, but i1t does provide
access for distant users on .01 while letting
more local users enjoy less QRM on .03. |
have two TAPR TNC-1s connected to an
IC-27A and an [sopole on .03, and an IC-251
and OSCAR twist on .01. Although not opti-
mal, this lets me cover most of the local

service area.

Personal Message System

One message-handling system that has re-
ceived surprisingly little attention is the Per-
sonal Message System (PMS). A PMS is a

BBS system that handles data only for its
sysop. At first glance this may seem a bit
selfish, but under careful consideration it
makes a lot of sense.

A PMS allows the sysop to compose a
message to another station without having to
be connected to a BBS. The message stays on
the PMS and can be read by the addressee if
he happens to log in. If not, the PMS for-
wards the message to the addressee (if he also
has a PMS) or to the addressee’s BBS. This
can happen overnight or during other periods
of light use of the frequency. It also makes
things a lot easier for the user—at night you
type in all of your mail, and by the next
morning it's been delivered to the destina-
tions and you have new mail that was for-
warded to you. It's the difference between
having mail delivered to your front door or
having to go to the post office.

Any of the BBS software mentioned earlier
can be used as a PMS. There are also default
parameters in the forwarding files that let you
say, in essence, ‘‘Send any mail not ad-
dressed to me to the WIABC BBS. ' This lets
you forward all outgoing mail to your local
BBS, which will then distribute it into the
network.

If you don't happen to have a PC or Xerox
820 to use for a PMS, but would like to try a
receive-only system, W3IWI demonstrated
that the TNC-2 and clones can be set up to
operate that way. The WORLI and WATMBL
BBS systems look for the following sequence
of responses when connected to a BBS to

which they are forwarding: the > character
at the end of the prompt line, two lines ending
with a <cr> character, and another > char-
acter at the end of the next prompt line.

This sequence can be programmed into the
CTEXT of the TNC-2 and should be repeated
to allow several messages to be forwarded
during one connect. The computer connected
to the TNC should have a “‘capture buffer’”
or “‘save to disk’’ enabled to record the for-
warded messages. Finally, the MONITOR
function on the TNC should be turned off to
keep from filling the buffer with every packet
that comes through.

Packet users wanting to use this system
should notify their local sysop that they want
to accept forwarding. The sysop will then add
their station to the forwarding files of the
BBS, and any messages arriving at the BBS
should be forwarded to them at the next for-
warding tme.

Conclusions

If being a sysop doesn’t sound like the
picnic that you thought it might, then you
haven't missed the point of this article. Pack-
et-radio bulletin-board systems are an impor-
tant addition to local packet activity and will
form an important part of the ever-expanding
packet network. There’s a lot to making them
work effectively, though, and sysops should
be aware of the considerations surrounding
their operation. Even if youdon't wanttobe a
sysop, knowing what a sysop has to go
through can help make you a better user. ll
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HF Equipment Regular SALE

IC-735 HF transceiver/SW rcwr/muc  889.00 769%
PS-35 External power supply....... 169.00 149%
AT-150 Automatic antenna tuner ... 399.00 359%
FL-32 500 Hz CW filter ............. 29.50
EX-243 Eectronic keyer unit ....... 20.00

............... 16.50

UT-30 Tone encoder

IC-745 9-band xcvr w/.1-30 MHz rcyr 999.00 799%
PS-35 Internal power supply ....... 169.00 149%

EX-241 Marker unit .....ooennnn.... 20.00
EX-242 FM unit . e, 0
EX-243 Electronic hE‘;E’ uml ....... 50.00
FL-45 500 Hz CW filter ”.".-t "} 59.50
FL-54 270 Hz CW filter (1st IF) ..... 4750
FL-52A 500 Hz CW filter (2nd IF) 96.50 B89%
FL-53A 250 Hz CW fitter (2nd IF) 9650 B89%
FL-44A SSAB filter (2nd IF).......... 159.00 144%
SM-6 Desk microphone............. 40.00
HM-12 Extra hand microphene..... 39.50
............... 21.99

MB-12 Maobile mount

IC-751 9-band xcvr/.1-30 MHz rcvr 1399.00 99900
IC-751A S-band xcvr/.1-30 MHz rcvr 1499.00 1299
PS-35 Internal power supply ....... 169.00 149%

FL-32 500 Hz CW filter (1st IF)..... 59.50
FL-63 250 Hz CW filter (st IF) ..... 4850
FL-52A 500 Hz CW filter (2nd IF)... 9650 B89%
FL-53A 250 Hz CW filter (2nd IF)... 95650 89%
PL-S8 A THLRE: . v nsncnnapmas 31.50
FL-70 2.8 kHz wide SSB filter ...... 46.50
HM-12 Extra hand microphone..... 39.50
SM-6 Desk microphone............. 40.00
RC-10 External frequency controller 35.00
MB-18 Mobile mount............... 21.99
Other Accessories: Regular SALE
PS-15 20A external power supply..... 145.00 134%

PS-30 Systems p/s w/cord, 6-pin plug 259.95 234%
OPC Opt. cord, specify 2, 4 or 6-pin  10.00

SP-3 External speaker ................ 54.50

SP-7 Small external speaker .......... 49.00

CR-64 High stab. ref, xtal (745/751) 56.00

PP-1 Speaker/palch (specify radio)... 139.00 129%

SM-8 Desk mic - two cables, Scan..... 6995

SM-10 Compressor/graph EQ, 8 pn mic  119.00 109%

AT-100 100W 8-band auto. antenna tuner 399.00 359%

AT-500 500W 9-band auto. antenna tuner 499.00 449%

AH-2 B-band tuner w/mount & whip 549.00 489%

AH-2A Antenna tuner system, only.... 429.00 389%

Order Toll Free: 1-800-558-0411

ICOM|

Check the Prices at AES"!

Regular SALE
99.95 £9%

Other Accessories cont

GC-4 World clock @ (CLOSEOUT) e
GC-5 Worldclock ............oo0vvueeen. 79.95

HF linear amplifier Regular SALE
IC-2KL 160-15m solid state amp w/ps1795.00 1389
b-meter VHF Portable Regular SALE
IC-505 3/10W &6m SSB/CW portable 469.00 419*

BP-10 Internal Nicad battery pack 79.50
BP-15 AC charger.............. e )
EX-248 FMunit......cocovvnnnnnnn. 4950
LC-10 Leathercase ................ 3495
VHF/UHF base multi-modes Regular SALE
IC-551D 80W 6-meter SSB/CW....... 735.00 649%
EX-106 FMoption.................. 125.00 112%
BC-10A Memory back-up........... 8.50
IC-271A 25W 2m FM/SSB/CW ....... 735.00 649
AG-20 Internal preamplifier ........ 56.95
IC-271H 100W 2m FM/SSB/CW ...... 944,00 789%
AG-25 Mast mounted preamplifier  84.95

IC-471A 25W 430-450 SSB/CW/FM xcyr 839.00 729%
AG-1 Mast mounted preamplifier 89.00
IC-471H 75W 430-450 SSB/CW/FM 114900 989*
AG-35 Mast mounted preamplifier 8495
Accessories common to 271A/H and 471A/H
PS-25 Internal power supply for (A)... 99.00 89*
PS-35 Internal power supply for (H)... 169.00 149%
PS-15 External power supply ......... 149.00 134%

SM-6 Desk microphone ............... 40.00
EX-310 Voice synthesizer ............. 4125
15-32 CommSpec encode/decoder.... 5995
UT-15 Encoder/decoder interface... 1250
UT-15S UT-158 w/TS-32 installed. .. .. 79.95
VHF/UHF mobile multi-modes Regular SALE
IC-290H 25W 2m SSB/FM, TTP mic... 549.00 479%

IC-490A 10W 430-440 SSB/FM/CW  649.00 569*

VHF/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25W 2m FM w/TTP mic  389.00 349%
IC-27H Compact 45W 2m FM w/TTP mic 429.00 379

IC-28A 25W 2m FM, UP/DN mic...... 419.00 369*

IC-28H 45W 2m FM, UP/DN mic...... 449 .00 399%
UT-29 Tone squelch....coeeveennsn. 41.00
HM-16 Speaker/microphone ....... 39.00

IC-37A Compact 25W 220 FM, TTP mic 449.00 349%

IC-47A Compact 25W 440 FM, TTP mic 489.00 429%
PS-45 Compact 8A power supply... 11295 99%
UT-16/EX-388 Voice synthesizer,47A 31.00

SP-10 Slim-line external speaker... 3195
IC-3200A 25W 2m/440 FM w/TTP.... 569.00 469%
UT-23 Voice synthesizer............ 31.00
AH-32 2m/440 Dual Band antenna 3295
Larsen PO-K Roof mount........... 20.00
Larsen PO-TLM Trunk-lip moun....t 20.18
Larsen PO-MM Magnetic mount.... 1963

IC-1271A 10W 1.2 GHz SSB/CW Base 1049.00 929%

PS-25 Internal power supply ....... 99.00 89*
EX-310 Voice synthesizer........... 41.25
TV-1200 ATV interface unit......... 115.00 106
UT-158 CTCSS encoder/decoder ... 7995
IC-120 1W 1.2 GHz FM Mobile........ 499.00 449*
ML-12 1.2 GHz 10W amplifier ...... 339.00 299%
Repeaters Regular SALE

RP-3010 440 MHz, 10W FM, xtal cont. 1049.00 949%
RP-1210 1.2 GHz, 10W FM, 99 ch. synth 1259.00 1129
Cabinet for RP-1210 or 3010........ 269.00

MasterCard VISA'
' :.i"'f Hand-held Transceivers

& Deluxe models Regular SALE
IC-02AT for 2m....... 369.00 299%
IC-04AT for 440 MHz 399.00 339%
Standard models Regular SALE
IC-2A for 2m.......... 239.00 189*
IC-2AT with TTP....... 26950 209%

IC-3AT 220 MHz, TTP 299.95 249%
IC-4AT 440 MHz, TTP 29995 243%

Accessories for Deluxe madels Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 67.50
BP-8 B00mah/8.4V Nicad Pak - use BC-35... 62.50
BC-35 Drop in desk charger for all batteries 74.95
BC-60 6-position gang charger, all batts SALE 349.95

BC-16U Wall charger for BP7/BPS............. 19.95
JE=11 NIDYECESE & ot it thaimnnsnse s mnas 18.49
LC-14 Vinyl case for Dix using BP-7/8 ........ 1849

LC-02AT Leather case for Dix models w/BP-7/8 39.95

Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 4250
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 31.25
BP-4 Alkaline battery case.. 13.75
BP-5 425mah/10.8V Nicad Pak - use BC35 4950
CA-5 5/B-wave telescoping 2m antenna ...... 18.95
FA-2 Extra 2m flexible antenna ................ 10.00
CP-1 Cig. lighter plug/cord for BP3 or Dix.... 10.75
CP-10 Battery separation cable w/clip... 19.99
DC-1 DC operation pak for standard models 18.75
EX-390 Bottom shide cap.. ites 95
MB-16D Mobile mtg. bki for all HTs.... 2199
LC-2AT Leather case for standard models..... 39.95
RB-1 Vinyl waterproof radio bag................ 30.00
HH-SS Handheld shoulder strap................ 14.95
HM-9 Speaker microphone.........ccovveenenen. 39.00
HS10 Boom micraphone/headset.............. 19.50

HS-10SA Vox unit for HS-10 & Deluxe only 19.50
HS-105B PTT unit for HS-10.........c.nvne. 19.50
ML-1 2m 2.3w in/ 10w out amplifier.....SALE 89.95
$S-32M Commspec 32-tone encoder .......... 29.95

Receivers Regular SALE
R-71A 100 kHz-30 MHz, 117V AC..... $349.00 689

RC-11 Infrared remote controfler... 5995 49%
FL-32 500 Hz CW filter............. 59.50
FL-63 250 Hz CW filter (1st IF) ..... 48.50
FL-44A SSB filter (2nd IF).......... 159.00 144%
EX-257 FM Unit. . ... oveiiiiivinibon 38.00
EX-310 Voice synthesizer........... 41.25
CR-64 High stability oscillator xtal 56.00
SP-3 External speaker.............. 54.50
CK-70 (EX-299) 12V DC option..... 1095
MB-12 Mobile mount......ccvvevues 2199

R-7000 25 MHz-2 gHz scanning rcvr 969.00 B49*

RC-12 Infrared remote controller... 5995
EX-310 Voice synthesizer........... 41.25
AH-7000 Radiating antenna........ 89.95 (7)

HOURS @ Mon. thru Fri. 9-5:30: Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings unhi 8:00 pm Monday thru Thursday

Please use WATS lines for Ordering
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All Prices in this list are subject to change without notice.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 ® Phone (414) 442-4200
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Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside 1 _800-321-3594

ORLANDO, Fla. 32803
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Phone (305) 894-3238
Fia. WATS 1-800-432-9424

Jutside 1 _800-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
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CLEARWATER, Fla. 33575 LAS VEGAS. Nev. 89106
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CHICAGO, Hlinois 60630
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5456 N. Milwaukee Avenue
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SAVE on these AES/KENWOOD Specials!

TW- 4nnon 25W, 2m/440 FM dual band Xovr
Call for New Low Sale Price
TU-4C Programmable encoder (§33.

Now only $1 with TW-4000A purchase.

TM-2570A 70W, 2m FM Transceiver w/TTP
Call for Sale Price

TU-7 Programmable encoder (3.

Now only $1 with TM-2570A purchase.

R-11
SW Receiver
CLOSEOUT

Features: 11 bands - AM, FM broadcast + 13, 16, 19,
22 25, 31, 41, and 49M SW bands. No BF0. Band-
spread tuning, meter, 3° speaker, record/phone jacks,
whip/ferrite antennas. 7% "wx4%"h = 1%"d, requires 4
‘AA’ cells. Soft case and earphone, shown with optional
HS-7 micro-headohones ($§19%)... Closeout $699%

Order Toll Free: 1-800-558-0411

with KENWOOD TS-430S

For a Limited time, purchase the
TS-430S at our normal Low Sale
Price and receive your choice of
the optional MC-42S Up/Down
hand Microphone or FM-430" FM

Unitat.... NO EXTRA CHARGE.

*The FM-430 provides HF FM transmit and
receive capability on bands where authorized.

‘Call for our Low

Sale Price!

Due to changing prices and limited quantities, all
listings in this page are subject to change without
notice. Please check with salesperson when ordering.

FREE
Extra Battery!

For a Limited time!. ..

B purchase a TR-2600A

or TR-3600A at our
LOW Sale Price and
receive an extra PB-26
battery pack - FREE!
or
Purchase any of the
TH-Series handhelds at
our LOW Sale Price and
receive an extra PB-21
battery pack - FREE!

Call for Sale Prices

. Only a few left!

KENWOOD DFC-230 Digital Frequency Controller
for TS-120S, 130S/SE, 530S, 830S. 20 Hz steps, 4
memonies, scan, UP/DN mic

Closeout $1699%

In Wisconsin (outside Milwaukee Melro Area)
1-800-242-5195

AMATEUR ELECTRONIG SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200
AES BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

ORLANDO, Fla. 32803
621 Commonwealth Ave.
Phone (305) 894-3238
Ohio WATS 1-800-362-0290 Fla. WATS 1-800-432-9424

Qutside 1_800-321-3594 [ins¢ 1-800-327-1917

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

Please use WATS line for Ordering and Price Checks. For |
‘other Info and Service Dept., please use our Regular lines. |

Contact AES®

your
KENWOOD needs!

% Low Prices % Large Stocks % Fast Service
% Top Trades * Toll Free Ordering line
* AES® Ships Coast to Coast

HOURS Mon. thru Fri. 9-5:30; Sat 9-3
RSP

for all of

USE
YOUR
CREDIT

L CARD

MasterCard

Note: Our TOLL FREE Ordering line 1-800- 553 0411 ;
is answered until 8 pm CST Munday thru Thursday.

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

No Nationwide WATS  yosf¢ 1-800-634-6227 15 min. from O’Harel

Associate Store

CLEARWATER. Fla. 33575 LAS VEGAS, Nev. 83106 CHICAGO, lllinois 60630
ERICKSON COMMUNICATIONS

5456 N. Milwaukee Avenue

Phone (312) 631-5181

Clip out this handy Coupon and Mail Today!

rTO AMATEUR ELECTRONIC SUPPLY®
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Harold Price NK6K

Tak Okamaoto JA2PKI
Hanspeter Kuhlen DKIYQ
Peter Guelzow DB20S
Donald Moe DJOHC/KEGMN

Birds ‘N’ Bauds

Satellites are going digital in a big way—five international
experts combine to define our place in space.

he packet-radio revolution has slipped

the surly bonds of Earth and is headed
for orbit. Two amateur spacecraft slated for
launch in 1986 have dedicated general-access
digital links. A satellite already in orbit car-
ries a digital store-and-forward communica-
tions experiment. Digital communications
figures into the plans of several satellites cur-
rently on the drawing boards. This article will
discuss digital activity on the high frontier,
and will help you prepare to use the new
digital fleet as it becomes available.

The first section of this article (written by
Harold Price NK6K) supplies a bit of back-
ground and discusses the digital facilities
of UoSAT-OSCAR-9 and -11. The second
section (written by Tak Okamoto JAZPKI)
describes the mailbox on the JAS-1 space-
craft, scheduled for launch on August st of

ra
e |
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Photo A. Dr. Martin Sweeting G3YJO,
UoSAT Project Director, listens to the Uo-9
spacecraft with a hand-held 2-meter FM ra-
dio. The antenna array in the background is
used for commanding and data collection.

58 73 Amateur Radio » August, 1986

this year. The third section (written by
Hanspeter Kuhlen DK1YQ, RUDAK Exper-
iment Project Leader; Peter Guelzow
DB20S, Deputy RUDAK Project Leader;
and Donald Moe DJOHC/KE6MN, Member
of RUDAK Group) describes the RUDAK
packet transponder, which is slated to be a
part of Phase-3C, scheduled for launch in
October.

This article 1s not intended to be a gener-
al satellite tutorial, rather it is a survey of
the interesting things going on digitally, to
entice you into finding out more. See refer-
ence one for an excellent text on amateur
satellites for both the beginning and advanced
amateur.

INTRODUCTION

Microprocessors and digital communica-
tions have played a part in all of the recent
amateur spacecraft. They have usually been

Photo B. The UoSAT-OSCAR-11 spacecraft.
lan Ferebee GO6BTU is antaching a solar ar-
ray panel.

dedicated to telemetry and command func-
tions, however, as well as on-board control.
The AMSAT-OSCAR 10 (AO-10) spacecraft
is completely dependent on its on-board com-
puter for control. The UoSAT-OSCAR-9
(Uo-9) and Uo-11 spacecraft can be con-
trolled directly from the ground, but each
carries several microprocessors that carry
out autonomous spacecraft control under nor-
mal conditions. Although these and previous
spacecraft use digital data to send telemetry
and receive commands, the spacecraft
launched in 1986 will be the first 1o carry
digital equipment as part of the two-way com-
mumications payload accessible to the ama-
teur community at large.

Spacecraft can be used to enhance digital
communications in several ways. The first is
as a one-way digital beacon. Uo-9 and Uo-11
transmit informational bulletins as well as
spacecraft telemetry. The data format is easy
to decode, and receive-only ground stations
are easy to build.

One two-way application is simply to use a
spacecraft as an analog repeater, AO-10
serves in this capacity now. It receives rf on
one band and simultaneously retransmits it on
another band, with no processing of the sig-
nal. Any mode can be repeated by the satel-
lite, including SSB, RTTY, SSTV, and pack-
et. Power-inefficient modes such as FM,
while they are repeated like any other signal,
are not permitted on AO-10. Packet can be
sent through AO-10; in that respect, AO-10
acts like any normal voice repeater—any re-
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Fig. 1. Crude RS-232 inversion circuit for
reading Uo-11 data.



peater on a mountain 33,000 km high, that is.

A second two-way use of a spacecraft is as
a digipeater. There are several advantages to
this style over the AO-10 method where
packet is concerned. First, packets are
checked for accuracy in orbit before being
repeated. This saves time otherwise wasted
by downlinking a damaged packet. Second,
each packet starts “*fresh’” from the orbiting
digipeater. Since it is regenerated, the repeat-
ed packet does not already suffer from the
effects of getting to the spacecraft (free-space
loss, transponder loss, etc.); it need only
make it from space to the ground.

The best space-based digipeater is one that
is visible for long periods of time and covers a
lot of ground. The RUDAK module on the
Phase-3C spacecraft will serve in this func-
tion. Phase-3C will be visible for as long as
nine hours at a ime, and can digipeat packets
to more than 1/3 of the Earth’s surface for a
large portion of that time.

A third two-way use of a spacecraft is as a
mailbox, which stores information for later
retrieval. A store-and-forward satellite, as
this class is called, can deliver messages on a
worldwide basis using only a single satellite.
A satellite in the proper orbit could continual-
ly gather and deliver messages as it moves
over the globe. A low-orbit satellite is well-
suited for this task since it makes many passes
overhead each day. Such a satellite is not
well-suited for use as a digipeater, though,
because only small (compared to Phase-3 or-
bits) areas can see the satellite at one time.
The JAS-1 spacecraft will serve in a mailbox
role; Uo-11 is already performing this func-
tion on a limited basis.

UoSAT Spacecraft

We'll start our discussion of specific space-
craft with two that are in orbit now: Uo-9 and

Uo-11.

Uo-9

The UoSAT-OSCAR-9 spacecraft was the
first to offer high-speed digital telemetry
from orbit. Previous spacecraft had sent
telemetry by using Morse code, and some
could even receive messages from ground
command stations for playback on the Morse
beacon. Uo-9 runs standard ASCII data at
1200 baud, and can thus send many thousands
of characters in a pass. Uo-9 carries a regular
bulletin service, with bulletin sizes in the
5-10-10K range. The bulletins carry informa-
tion about amateur satellites, including oper-
ating schedules and orbit predictions, and are
transmitted in plain text.

Uo-9 transmits using FM at 145.825 MHz.
It can be heard on a hand-held from out in
your front yard (see Photo A). To recover
data, however, you will probably need a
beam antenna. For best results, you will also
need to know when to listen. A variety of
orbit-prediction programs are available for
nearly all makes of computers, including TS-
1000, VIC-20, C-64, TRS-80, Apple, and
IBM PC. Contact AMSAT for information
(PO Box 27, Washington DC 20044).

Any Bell 202 standard 1200-baud modem
can be used to read the Uo-9 data stream. The

Photo C. Uo-11 under construction at the University of Surrey.

Bell 202 standard uses 1200-Hz and 2200-Hz
tones. Surplus modems are available at larger
computer swap meets in the $25-t0-$90
range. Most 1200-baud modems used with
personal computers are not suitable, howev-
er. They use the Bell 212 standard, which is a
horse of a different color. The 1986 ARRL
Handbook describes a simple modem that can
be built from scratch. The bulletins are trans-
mitted in clear text, and are sent at regular
intervals. Telemetry and other data are alter-
nated with the bulletins. For stations current-
ly bevond the reach of the VHF and HF
packet network, the Uo-9 bulletins present
information weeks or months before the pa-
per periodicals.

Uo-9 was launched in October, 1981, and
carries a number of experiments. Uo-9 is

similar in appearance to its sister craft Uo-11,
pictured in Photo B.

Uo-11

Uo-9 offers a one-way bulletin service.
The main spacecraft computer’s memory is
used to contain the message text, and the main
computer is used to transmit the bulletins.
Because of this, only the primary control
station is able to upload bulletins. Uo-11, on
the other hand, has a separate processor with
its own data storage. This permits experi-
mentation with an orbiting store-and-forward
mailbox with reduced hazard to the space-
craft itself. A store-and-forward capacity
means that messages are uploaded to the
spacecraft and held there until a second
ground station commands their retrieval.

Fig. 2. JAS-1, showing internal packaging and antennas.
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Photo D. JAS-1.

The Digital Communications Experiment
(DCE) provides this service. The DCE is a
self-contained microcomputer carried as one
of several experiment modules on board Uo-
11. It was designed and built by amateurs and
others in Canada and the United States. The
DCE contains 126K of memory for program
and message storage. In the current software
configuration, 96K is available for messages.
The DCE contains an NSC-800 microproces-
sor, which behaves like a CMOS Z-80.

Although the DCE is a separate facility, it
still shares the main downlink beacons and
command uplink frequencies. This limits the
number of stations that can transmit messages
directly to Uo-11. Therefore, the Uo-11 DCE
is best suited for access via gateway stations.
A Uo-11 gateway station collects traffic from
local or regional terrestrial packet systems
and forwards it to the satellite. It also re-
triecves messages destined for its area and
distributes them. In this manner, a large num-
ber of amateurs can take advantage of the
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Fig. 3. JAS-1 digital ground station.
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DCE even though only a few can transmit to it
directly.

The DCE is also being used for large file
transfers. These files usually contain techni-
cal papers, bulletins, and newsletters. In the
past few months, nearly one million charac-
ters have been passed between ground station
NK6K in Los Angeles and ground station
GO/K8KA at the University of Surrey. These
two persons collaborated on a paper, trans-
ferring a 20K file six times across the Atlantic
in a few days.” There were three active
gateway stations in May of 1986; several
more are planned for the near future. Many
messages have been relayed to and from the
ground-based packet network, and the tech-
niques learned and the software developed
will be directly applicable to JAS-1 gate-
ways. As discussed later, JAS-1 will be avail-
able to anyone, and a large number of direct
and gateway users are anticipated.

Uo-11 also carries bulletins similar to those
on Uo-9. It transmits ASCII data with the
same modem tones as Uo-9, but the sense of
the mark and space tones is reversed—Uo-11
data is *‘upside down’’; in the U.K., the BBC
microcomputer considers this to be “‘right-
sideup.'’ Todecode Uo-11 data with whatev-
er you have to decode Uo-9 data will require
inverting the data stream. The possibly least-
elegant solution to this problem is presented
in Fig. 1. Its advantage is that it will work
in-line between the modem serial output and
the computer’s serial input. Its disadvantage
is that it works only with computers that can
deal with RS-232 data swinging between 0
and + 12 volts. My IBM PC has no problem
with these levels, and neither does a vintage
S-100 CP/M system.

Uo-11 was launched in March, 1984, from
California. It transmits on the same frequen-
cy as does Uo-9: 145.825 MHz.

JAPAN AMATEUR
SATELLITE-1 (JAS-1)

(A note to our Japanese readers—Tak

Okamoto JA2PKI/N6MBM, a temporary res-
ident of southern California, returned to
Japan shortly after this collaborative article
was begun. I've expanded on one or two
items. If something below is not said in the
Japanese way, my apologies. It's not Tak's
fault; he did his best not to get tainted by
California while he was here. I'm sure any
behavioral aberrations are temporary and
will soon wear off now that he has returned
home. —NK6K)

JAS-1 is an amateur radio satellite, pro-
moted by JARL (the Japanese national radio
society) as a joint venture with NASDA (the
national space agency). NEC (a large elec-
tronics company) constructed the “‘system’’
units (space frame, power supply, etc.),
while JAMSAT (the national amateur satel-
lite group), with its selected volunteer JAS-1
project team, designed and built the *‘mis-
sion’’ units (transponders, telemetry/com-
mand, and housekeeping microcomputer)
and ground support systems.

JAS-1 has been completed and has passed
all the necessary tests. It is in a clean room

waiting for the launch, currently scheduled
for August, 1986.

JAS-1 Mission Objectives

JAS-1, like Uo-11 and Phase-3C, is a
shared mission; packet radio is not its only
task. Since this is the first craft in its series,
we'll take a broad look at the spacecraft and
its mission before delving into the packet
specifics. The objectives of JAS-1 follow:

* To provide reliable worldwide amateur ra-
dio communications.

® To enable radio amateurs to study tracking
and command technigques.

* To offer an in-space *‘proving ground”’ for
radio-amateur-developed and -built
transponders and subsystems.

* To provide NASDA an opportunity to carry
out a “‘multi-payload’’ launch using their
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new ‘‘H-1"" launcher. (NASDA has never
engaged in a multi-payload launch; thus, the
JAS-1 project will offer NASDA an excellent
opportunity by providing them with an active
payload having its own telemetry beacon and
transponder for ranging.)

The spacecraft takes the form of a 26-facet
polyhedron, which measures 400 mm x 400
mm X 470 mm and weighs 50 kilograms (see
Photo D and Fig. 2). JAS-1 will be launched
into a circular orbit by a two-stage rocket.
The orbit will be low, about 1500 km, but
higher than the Uo-11 orbit of 800 km. JAS-1
will have an inclination of 50 degrees, which
will result in a different cycle of passes from
most previous low-orbit amateur satellites.
Since most tracking of amateur satellites is
done with computers, this will pose no prob-
lem. JAS-1 will take 120 minutes to circle the
Earth, and will be visible for about 20 min-
utes per pass. There will be approximately
eight passes per day.

JAS-1 carries two separate mode-J (2 me-
ter up, 70 cm down) transponders. One is a
linear transponder, and the other is a digital
‘‘store-and-forward’’ transponder, mainly
for non-real-time communication between
stations located in different time zones.

The reasons for selecting mode J for this
first Japanese amateur radio communications
satellite are:

a) It i1s becoming increasingly difficult to
use 145 MHz for a satellite downlink because
of man-made electrical noise and other inter-
ference. This is especially true in Japan
where the 2-meter band is crowded with sim-
plex activity.

b) The planners of JAS-1 wanted to provide
a successor to AMSAT OSCAR-8's mode J,
which was originally developed by JAM-
SAT's engineering team back in 1976.

¢) 435 MHz is much quieter than 145 MHz
as a downlink band; it is comparatively free
from man-made noise and sky-temperature
effects.

Communications Parameters

The standard analog linear transponder is
called mode JA. The passband will be 100
kHz wide. The transponder will have an out-
put of 1 Watt PEP. Ground stations will need
an uplink power of 100 Watts eirp. The side-
bands will be reversed—i.e., the uplink 1s
LSB, the downlink is USB. There will be a
100-mW CW beacon switchable to PSK
when needed. See Table 1 for details.

The digital transponder is called mode JD.
There will be four 145-MHz-band input
channels using Manchester-coded FM for the
uplink. Ground stations will need a transmit
power of 100 Watts eirp. There will be one
downlink channel in the 435-MHz band using
PSK; the output will be 1 Watt rms. See Table
2 for details.

The data format is HDLC. The protocol
1s AX.25 level 2 version 2. The data-trans-
fer rate is 1200 bps for both uplink and
downlink.

The reasons for not using Bell 202 type
FSK modulation are:

a) To reduce the parts count on board JAS-
1. Using Manchester-coded FM for uplink
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