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Be a RTTY Rembrandt

Put that award-winning shine on your RTTY
pix with these tips trom a RTTY artist’s
sketchbook WA20Q)!

Home-Brew an Apple Computer —

and Save!

In this 73 exclusive, K B2GA reveals the
secrets of Apple construction. t rom key:

board to motherboard, it’s all here
KB2GA

Build This Super Switch

The only thing this switch won't do is
brew your coffee. It's the lazy man’s
delight K4YS

The Amazing Cylindrabola
. This microwave antenna is easier to

build than a dish. But it works just as
well WA4WDL

Colorful RTTY: An Advanced

System for the TRS-80C
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The smallest 2 meter FM
mobile on the market is now
even easier to read and use
with a green LED readout and a
compact touchtone * /scanning
microphone and gives you the
option of 25 or 45 watts.

New Green LED. Easler to
read in bright sunlight, and not
glaring at night, the IC-25A(H)'s
new readout provides good
visibility under all conditions.

5 Memories. Instant access
to most used frequencles. VFO A
information is transferred to the
selected memory by pushing the
write button.

Priority Channel. Any
memory channel may be
monitored for activity on a
sample basis, every 5 seconds,
without disruption of a QSO
conducted on a VFO frequency.

New HM14 Microphone.
Smaller and lighter . . . the HM14
microphone provides a 16
button touchtone® pad as well
as up and down scan buttons
adding easy frequency controt
of the radio and additional
tones for repeater control

NOR/REV Capability. Use of
this button in the duplex mode
allows one touch monitoring of
the repeater input frequency. If
simplex operation is possible you
will know instantly.

Scanning. Pushing the S/S
button initiates the scan
circuitry. With the mode switch
in a memory position the unit
will scan all 5 memories plus the
2 VFO frequencies. With the
mode switch in a VFO position,
the unit will scan the entire
band or the portion of the band
defined by memories 1 and 2.
Full band scan or program band
scan is selected from the front
panel and internally switched
scanning choices of adjustable
delay period after a carrier is
received then resume scan, or
resume on carrier drop, are
standard.

1

IC-25A

2 Meter FM Mobile
25 Watts

ENLARGED HEATSINK

FOR 45 WATTS

The New 45 Watt IC-25H.
Only slightly longer than its
companion IC-25A, the IC-25H
packs a powerful 45 watt
punch. This 45 watts of power
eliminates the need for an
external power amplifier in
fringe areas and gives a
savings of space and wiring

The IC-25H has all of the
standard features of the IC-
25A that have made it the
most popular 2 meter mobile
ever, plus the new green LED
readout, new HM14
microphone and extrc power,
These new features make the
IC-26H the best 2 meter
mobile value on the market.

The World System

ICOM America, Inc,, 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780
Al stated speificonons ore opproximare ond subject to change withour notice o obligation. All ICOM radios significontty exceed FCC requlotions limiting spunous emissions.




5.STORE BUYING POWER
SR e oo S0Y ACTIONT
KENWOOD comsinations

TS-930S TS-430S

---a---. :

with Antenna Tuner ‘ Buy a TS 430S for TW'4000A
5 BPlus 2 $899.95 FM “Dual Bander”
OCTEIGMS Searis and select your free package 2mand 70cmina
1) SP-930 Speaker. from among the following single package!

2) MC-60A microphone. three groups: Buy a TW 4000A for

3) YK-88C-1 filter. 1) MB-430. FM-430. YK-88A
$119.85 value. $599l95
REG. $2029 VALUE or and select two of the following

$1 799 2) MB-430. MC-42S. YK-88 SN. items absolutely free!

SRS vEIE. 1) VS-1 Voice Synthesizer.

or
A $230 SAVING 3) Ham Radio Outlet $39.95 value.

$90 CASH REBATE. 2) TU-4C sub-audible
tone generator. $39.95 value.

@ IC OM . 3) MA-4000 Duo-band
: - ; ] Mobile Antenna. $44.95 value.

NEW! 1C-751 PLUS FREE SHIPMENT

RETAIL PRICE

$1399 T — g e (UPS Brown)
CALL FOR YOUR FOR ALL COMBINATIONS

SPECIAL PRICE
B-3016 ReG. $239.95 KLM

V CALL FOR LOW SALE $199.05 KT-34A
PRICES ON HAND-HELDS B-1016 rec so700s | SALE $299 W-51
and all YAESU ITEMS. SALE $249.95 KT-34XA SALE $799

B-108 REG.$179.95 SALE %459 W-36
SALE $159.95 CALL FOR PRICE

PRICES ARE FOB CALIF

EXCEPT FOR CERTAIN LM-470D
B-23S ReG. s89. :
G. $89.95 COMBINATIONS CALL FOR PRICE

SALE $79.95 PLEASE INQUIRE

FREE SHIPMENT G0t
ON MOST ITEMS THAT CAN BE SHIPPED UPS BROWN

SERVING HAMS THERE ARE SOME EXCEPTIONS IN ALPHA, TRI-EX AND KLM

BETTER. FREE
North...south...east...west. PHONE 854'6046
Bob Ferrero,W6RJ 9:30AM to 5:30PM PACIFIC TIME.
oI :‘:"*"V;‘“S“J OVER-THE-COUNTER, 10AM to 5:30PM.
el MONDAY THROUGH SATURDAY
give you courteous, CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES.
personalized ' \ |
e ANAHEIM, CA 92801 BURLINGAME. CA 94010
2620 W. La Paima, 999 Howard Ave., (415) 342-5757

(714) 761-3033 (213) 860-2040 5 miles south on 101 from S.F Airport
Between Disneyland & Knoit's Berry Farm

@ OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401 &
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (619) 560-4900 6265 Sepulveda Bivd., (213) 988-2212
Hwy 24 Downtown. Left 27th off-ramp Hwy 163 & Clairemont Mesa Bivd San Diego Fwy at Victory Bivo.

AEA » ALLIANCE » ALPHA » AMECO » AMPHENOL » ARRL » ASTRON OAIWA » ORAKE » OX EOGE » OX ENGINEERING » EIMAC MINI-PRODUCTS » MIRAGE * NYE » PALOMAR ¢ ROBOT » ROHN
AVANT| » BELOON » BENCHER * BERK-TEC » BIRO » B s W HUSTLER s HY-GAIN » ICOM o ). W MILLER » KANTRONICS SHURE » SIGNAL-ONE » TEMPO » TEN-TEC » TRISTAO » VOCOM
BUTTEANUT » CALLBOOK » COE » COLLINS » CURTIS » CUSHCRAFT KENWOOO ® KLM ® LARSEN s LUNAR » METZ » MFJ » MICRO-LOG YAESU and many more!

Prices. specifications. descriptrons subject to change without notice.  Calif residents please add sales tax
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MG-144S
TA-144VW
TA-220 VW WL-28
TA-440 VW WL-50

Get the most out of going mobile with
KLM’'s hot new MAXIMIZER base/mobile
and handi antenna series. Single and
multiband models from 21 to 440 MHz
deliver MAXIMUM coverage and per
formance without frills or compromise

Electronics Inc.
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\ XIMIZERS
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1
MP-432HL]

|
3
MP

144y

CM-144W
CM-144WX

MAXIMIZER mobile sampler: TA-series
1/24 whips for 144, 220, and 440 MHz
voltage protection

1/44 monopole with powerful
magnet mount
WL-series: center loaded whips for
28121, 28 and 50 MHz

5/84 + 3/84 whip for 432
MHz

multiband whips for 15/10/6/2
meters or 10/6/2 meters

high gain 1/44 for mobile/
handie applications

There's more! See your KLM dealer or
write for a catalog

KLM Electronics, Inc. P.O. Box 816,
Morgan Hill, CA 95037 (408) 779-7363

AL-144FL
AL-432FL
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Manuscripts

Contributions In the torm ot manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please
enclose a stamped, seilf-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
‘How to Write tor 73" guidelines are
available upon request.

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-9471

Advertising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-9471

Subscription Rates

In the United States and Possessions:
One Year {12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

Canada and Mexico—$27.97/1 year
only, US. tunds. Foreign surtace
mall—$44 97/1 year only, US. tunds
drawn on U.S. bank. Foreign air
mall—please inquire

To subscribe,
renew or change
an address:

Write to 73, Subscription Department,
PO Box 931, Farmingdaie NY 11737
For renewals and changes ot address,
include the address label from your
most recent issue of 73. For gift sub-
scriptions, include your name and ad-
dress as well as those of gift reci-
plents

Subscription
problem or
question:

Write 10 73, Subscription Depanment,
PO Box 931, Farmingdale NY 11737
Please include an address label

73: Amateur Radio's Technical Journal
(ISSN 0745-080X) is published monthly
by Wayne Green, Inc., 80 Pine Street.
Peterborough NH 03458. Second class
postage pald at Peterborough NH 03458
and at additional mailing otfices. Entire
contents copyright 1983, Wayne
Green, Inc. All rights reserved, No part of
this publication may be reprinted or
otherwise reproduced without written
permission from the publisher. Micro-
film Edition—University Microfilm, Ann
Arbor M 48106. Postmaster. Send ad:
dress changes to 73, Subscription Ser-
vices, PO Box 931, Farmingdale
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WE WANT YOU!

TO CALL

iTOLLFREE

v\ W g

(‘\M . 5 e //

1-800-325-3636
FOR A TRADE-IN QUOTE

We Trade
on New or Used Equipment

(Check for prices on available used equipment)

HAMRANIOQ.CENT

8340-42 Olive Blvd.® P.O.-Box 28271 @ St. Louis, MO 63132

MasterCard
In Missouri Call 1-314-993-6060 p
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NEVER SAY DIE

editorial by Wayne Green

GREEN SELLS OUT

In a way, | suppose you might
say that | sold out, but | plead
guilty with an explanation.

It all started last spring when
some chaps from one of the big-
ger banks called saying that
they had a large foreign publish-
er who was looking to acquire
something like my micro pub-
lishing empirette. | wasn’t much
interested because | enjoy what
I'm doing more than anything
else | can imagine. But what
would it cost to listen, right?

So they came to visit and
looked over our place. | showed
them our growth in sales, which
has run around 50 percent a year
for the last eight years. They
mumbled vaguely about $50
million, which | have to admit
got my attention. I'd really never
given much thought to what the
whole mess might be worth.

The word that | was thinking
of selling began to spread, and
new suitors started calling every
few days. The more | talked with
these firms, the more 1 realized
that this probably was a good
time to merge with a larger firm
so that | would have the money
to invest in some new projects. |
have never had much of a per-
sonal need for money, so selling
out for a big bundle of cash had
little attraction.

No, it would be worth merging
if | could get the money to start
magazines at a faster rate and
thus be able to keep up better
with the needs of the microcom-
puter industry. And | had an idea
for a new type of magazine |
wanted to try out. If it worked, I'd
have a way to get perhaps 50
more like it going, each with ex-
pected sales on the order of $5
million a ear or more.

Then tt sre was my idea for a
new type of school, a busi-

ness/technical institute geared
to the needs of the 80s. The
more | thought about it, the
more ideas for new divisions of
Wayne Green, Inc, came to
mind. With some cash available
for getting these new busi-
nesses and publications going,
we could step up our growth
enormously. | did some sales
projections and | could see us
growing to a billion in sales with-
in ten years just on the plans al-
ready in mind.

As | talked with the firms in-
terested in merging, | found sev-
eral of them excited about my
ideas and plans. I'd had a good
record of coming up with inno-
vative ideas in the past, so there
wasn't much skepticism about
my new ideas. After all, I'd had
the idea to start the first maga-
zine for micros: Byte. And then |
started the first system-specific

magazine: 80 Micro. And I'd pio-
neered mass-produced soft-
ware. As | talked with people, |
realized that | have a pretty good
track record.

The final choice of a merger
partner was most difficult. Sev-
eral large firms put it bluntly;
They needed me and | could
name my price. Now | want to
tell you, that is fantastic for the
ego. | really wasn’t into shop-
ping around for the highest offer
because the difference between
$50 million and $100 million
means a lot less than the com-
patibility of the merger. And
numbers like that don't mean
anything, anyway; they're just
very big numbers.

On May 22nd, | signed a pre-
liminary agreement with Pat
McGovern, the publisher of the

Continued on page 116

QSL OF THE MONTH

This month’s QSL card winner depicts a nighttime scene from the nation’s capital,
viewed from the Virginia side of the Potomac River. The Lincoln Memorial Is in the
foreground, with the Washington Monument and the Capitol in the background. Tom
Dorset WB4J makes this card distinctive by using lowercase letters for his calisign, giv-
ing a modern feel to this traditional scene. Opposite Tom’s callsign, a faint moon looks

serenely over the entire panorama

Toenter 73's QSL of the Month contest, put your card in an envelope with your choice
of book from 73's Radio Bookshop and send it to 73, Pine Street, Peterborough NH 03458,
Attn: QSL of the Month. Entries not in envelopes and without a book choice will not be

considered.
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FM “Dual-Bander.”

[ KENWOOD

FM DUAL BANDER TW-4000A

2 m & 70 cm in single compact package, LCD, 25 W,
optional voice synthesizer.

TW-4000A

KENWOOD's TW-4000A FM “Dual-
Bander” provides new versatility in VHF
and UHF operations, uniquely combining
2 m and 70 cm FM functions in a single
compact package.

TW-4000A FEATURES:

2 m and 70 cm FM in a Compact Package
Covers the 2 m band {142.000-148.995
MHz), including certain MARS and CAP
frequencies. plus the 70 cm FM band
(440.000-449.995 MHz). all in a single
compact package. Only 6-3/8 (161)W x
2-3/8 (60)H x 8-9/16 (217)D inches (mm),
and 4.4 lbs. (2.0 kg.).

Large, Easy-to-Read LCD Display

A green, multi-function back-lighted LCD
display for better visibility. Indicates fre-
quency, memory channel. repeater offset.
“S" or "RF" level, VFO A/B, scan, busy, and
"ON AIRT Dimmer switch

25 Watts RF Power on 2 m/70 cm.
Hi/Lo power switch.

Optional "Voice Synthesizer Unit”
Installs inside the TW-4000A. Voice
announces frequency. band, VFO A or B,
repeater offset. and memory channel
number.

+ Front Panel Illumination

¢ 10 Memories with Offset Recall and
Lithium Battery Backup

Stores frequency, band. and repeater offset.
Memory O stores receive and transmit fre-
quencies independently for odd repeater
offsets, or cross-band operation.
Programmable Memory Scan
Programmable to scan all memories. or
only 2 m or 70 cm memories. Also may be
programmed to skip channels.

* Band Scan in Selected 1-MHz Segments
Scans within the chosen 1-MHz segment
(ie.. 144.000-144.995 or 440.000-440.995.
etc.). The scanning direction may be
reversed by pressing either the “UP” or
“DOWN™ buttons on the microphone.
Priority Watch Function

Unit switches to memory 1 for 1 second
each 10 seconds, to monitor the activity on
the priority chagnel

Common Channel Scan

Memory 8 and 9 are alternately scanned
every 5 seconds. Either channel may be
recalled instantly.

Dual Digital VFO's

Selectable 5-kHz or 10-kHz for 2 m. and
5-kHz or 25-kHz for 70 cm. Depress “UP"
or “DOWN" key on the front pane! for band
change in 1-MHz steps.

* 16-Key Autopatch UP/DOWN Microphone
(Supplied)
* Repeater Reverse Switch

+ High Performance Receiver/Transmitter
GaAs FET RF amplifiers on both 2 m and
70 cm, high performance MCF's in the 1st
IF section, provide high receive sensitivity
and excellent dynamic range. The high reli-
ability RF power modules assure clean and
dependable transmissions on either band.

* Rugged Die-cast Chassis

* Optional Two-Frequency CTCSS Encoder
Easily mounted inside the radio. allows DIP
switch programming of two different tone
frequencies, for 2 m and 70 cm.

» “BEEPER"” sounds through speaker.

+ Easy-to-Install mobile mount

TW-4000A accessories:

* VS-1 Voice Synthesizer

¢ TU-4C Two-Frequency Programmable
CTCSS Eancoder

* KPS-7A Fixed station power supply

+ SP-40 Compact mobile speaker

More information on the TW-4000A and
TS-780 is available from all authorized
dealers of Trio-Kenwood Communications
1111 West Walnut Street, Compton.
California 90220.

KENWOQOD

pacesetter in amateur radio

encoder unit « VOX and 'semi

All mode “Dual-Bander”

fluorescent tube digital display

TS-780

2 m & 70 cm all mode,
dual digital VFO'’s,

10 memories, scan,

IF shift...

TS-780 FEATURES:

+ USB. LSB. CW. FM all mode
covering the 2 m band (144.000
148.000 MHiz) and the middle
70 cm band (430.000-440.000
MHz). UP/DOWN band switch

+ Dual digital VFO's with normal/
tight drag switch. VFO steps in
20-Hz. 200-Hz, 5-kliz, or
12.5-kHz, plus “FM CH" channe!

ized tuning. Split {cross) fre-
quency operation possible. F.
LOCK switch provided.

* 10 memories include band and
frequency data. backed up by
internal batteries (not supplied).
Battery life exceeds one year.
Memories 9 and 10 for priority
instant recall.

« Band scan. with selectable 0.5.
1. 3. 5, and 10-MHz scan
bandwidth.

* Memory scan selectable for all

memories. or 2 m or 70 cm only.

« IF shift circuit rejects adjacent
interference.

 High sensitivity and wide
dynamic range ¢ 7-digit

¢ 10 watt RF output « 2 m £600-
kHz TX offset switch with reverse
switch « Tone switch for optional
TU-4C two frequency tone

50 \J

- VRS- TR

break-in CW built-in « FM center-
tune meter ¢ Noise blanker for
SSB. CW.

Subject to FCC approvadl

55




Bill Pasternak WAG!ITF
28197 Robin
Saugus CA 91350
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Be ready when the Space Shuttle Columbia
carries aloft the first astro-ham.
Here’s the best way to contact this historic DXpedition.

lan Kaul W6RCL prob-

ably said it best about a
year ago when he wrote,
“Get ready for the greatest
DXpedition ever. An astro-
ham in space on 2 meters.”
Alan, who produces NBC
Nightly News for the west
coast, did not pen those
words for that vehicle.
Rather, they were the lead-in
to a 2-minute special report
by Roy Neal K6DUE which
aired on my Westlink Radio
News Service.

It was a story that took
the world of amateur radio
by storm, and one which will
hopefully unfold on Sep-
tember 30, 1983. That is the
day when NASA plans to
launch the STS9 shuttle
mission into orbit. On board
the orbiter Columbia will be
the European Space Agen-
cy’s “Spacelab,” manned by
an international crew in-
cluding Dr. Owen Garriott
of the United States.

It is Dr. Garriott, the radio
he will take with him, and the
type of operation planned
that will open a new chapter
in space-to-Earth communi-
cations. Dr. Garriott is a
ham —WS5LFL. The radio is
for the 2-meter amateur
band, operates on FM voice,
and with it W5LFL hopes to

contact amateurs around
the world, making this the
first time any form of pri-
vate radio has been used
from space.

Background

If you think it's easy to
convince NASA to let you
operate an amateur station
from one of their space vehi-
cles, then try to get yourself
permission to do so. In the
case of WS5LFL/Space Mo-
bile, it has taken a decade
and a half. The idea
originated shortly before Dr.
Carriott was rocketed into
space to serve duty on Sky-
lab. He had approached
NASA with the idea of tak-
ing along a 2-meter radio
back then, but it was nixed
because of power require-
ments and other technical
considerations

Since that time, the
thought of operating from
space has stayed with Dr.
Garriott, and several years
ago with the assistance of
members of the Space Cen-
ter ARC in Houston
(W5RRR) and NBC news cor-
respondent Roy Neal,
another proposal to carry
amateur radio on a shuttle
mission was made. The
flight would be the STS-9 us-
ing the orbiter Columbia and
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carrying the ESA Spacelab.
This time the response was
positive, with General James
Abramson giving the project
the green light earlier this
year.

About three years ago,
two other amateur radio or-
ganizations, the ARRL and
AMSAT, were brought into
the planning of this event.
As plans progressed, it was
recognized that for the oper-
ation to be successful, it
would take the full coopera-
tion of amateurs around the
world. A radio that could
meet the critical require-
ments of the space shuttle
was needed. Specific oper-
ating protocol had to be
developed to ensure a max-
imum number of QSOs to
be held in the allotted oper-
ating time periods. Publi-
city had to be planned. A
QSL manager or bureau
would be needed to handle
the expected torrent of re-
quests for commemorative
cards, and much, much more.

It was obvious that only
an organization with the re-
sources of the ARRL could
handle such a chore, besides
which Dr. Garriott wanted
due credit given to the
League for its assistance in
getting the groundwork for

the mission put together.
The ARRL has been unoffi-
cially involved since the
beginning. From the outset,
this has been billed as a joint
ARRL and AMSAT goodwill
operation in celebration of
the 1983 World Communi-
cations Year, but to us on
the ground hoping for a con-
tact with W5LFL from space,
it is far more than that.

The STS-9 Radio Equipment

There have been many
questions asked about the
type of gear that WSLFL will
be using on the STS9. It
seems that every amateur
has heard a rumor that it will
be this HT or that one. Offi-
cially, the radio is described
as a black-box transceiver
supplied by the ARRL. But
the ARRL is not building the
unit. Rather, its design and
construction were placed on
open bid to interested radio-
equipment manufacturers.
About six, both domestic
and foreign, initially showed
interest.

That number dropped off
a bit after the specifications
for the unit were announced
by NASA. The criteria for
the radio are very stringent
and include the provision
that the equipment cause



CES INTRODUCES THE
NEW 510SA “SMART PATCH”

The State of the Art Simplex Interconnect

Communications Electronics Specialties introduces the CES 510SA
“Smart” Simplex Autopatch, with many important new features never
available before: ¢ Three digit control codes with user programming

* A sophisticated toll restrict provides positive long distance lock out
¢ Time-out and COR activity timers with warning beeps and digital pro-
gramming. e Rotary or DTMF dialing. ¢ Phone line in-use detector prevents
interrupting a call in progress, and sends unique CW sequence. ¢ Phone ring

detection logic enables unique CW sequence. ¢ Digital programming of the sample
rate and width, and noise gate sensitivity control, for easy interfacing with most radios.
Simple and direct connections to radio.

Options available: « Smart CW identifier with unique CW messages for each patch function
» FCC type accepted phone line coupler. ¢ Special tone squelch kit to operate patch through

repeaters
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absolutely zero interference
to any other system on
board while operating from
the indoor antenna. The unit
must be totally independent
of the spacecraft’s electrical
system, yet be capable of
producing at least 5 Watts
continuous power for the
duration of each operating
period of 1 hour per day for
5 days. In addition, the unit
has to be channelized to
make it easy for Dr. Garriott
to operate, with maximum
receiving and transmitting
efficiency from 1449 to
1458 MHz. All of this and
more for the distinct
pleasure of knowing that
your radio has been selected
to be the first in space and
never really being able to
prove it.

It was decided a long
time ago that the term
“black box” would be ap-
plied to the set by the ARRL,
since it didn’t want to find it-
self in the de facto position
of endorsing the product of
one manufacturer over an-

«~ See List of Advertisers on page 114
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The 510SA —the newest advance in interconnect technology. from the inncvators at:
Communications Electronics Specialties, Inc.

Post Office Box 507 ¢ Winter Park, Florida 32790
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other. Oh, we will all eventu-
ally know whose radio flew
on STS9. You can be sure
that the manufacturer
selected will take full-page
ads in every amateur maga-
zine to proclaim this, but
you won't see an official en-
dorsement from the ARRL,
AMSAT, or anyone else in
amateur radio directly in-
volved in the mission. For
the sake of objectivity and
nonpartisanship, it has to be
this way. The leaders of the
amateur-radio community
don’t want to become in-
volved in a “Tang” type of
publicity campaign

The unit itself will have
three modes of operation
This is subject to change be-
fore this article goes to
press, but this is what we
have at this writing. Mode 1
will permit split-frequency
transceive with Dr. Garriott
transmitting between 145.51
and 145.77 MHz and listen-
ing for callers 600 kHz
lower. [t is not expected that
this mode or mode 2, which

is simplex operation from
145.51 to 145.77 MHz, will
see much use (if any) during
the mission. Rather, it is
mode 3 that will probably
be exercised the most. In
this mode, the transceiver
must be capable of trans-
mitting on the same fre-
quency range of 14551 to
145.77 MHz, but will receive
on an odd offset between
14491 MHz and 145.49
MHz. Modes 1 and 3 will use
20-kHz interchannel spac-
ing, as will the channels for
the simplex mode 2. More
on this operation later

The antenna will be inside
the Columbia orbiter itself
and will be an “indoor
array” of some type affixed
to the upper crew compart-
ment window. Several types
of antennas are being exper-
imented with. One is a loop,
another a printed-circuit res-
onator, and there are others
Development is taking
place at the Johnson Space
Flight Center and being
done by NASA scientists and

~ 462

engineers. During the flight,
Columbia will be flying up-
side down by Earth perspec-
tive and that window will be
facing the ground

What the QSOs
Will Sound Like

Present estimates are that
Dr. Garriott will have time
for only about 500 or so
QSOs while in space, so
don’t expect to be able to
rag-chew or even speak di
rectly with W5LFL. | hate to
use the term, but what | am
abou? to describe is going to
sound like some sort of a DX
list operation, with Dr. Garri-
ott developing the list as he
goes. The STS-9 orbiter, be-
cause of its sharp-equatorial
crossing angle (N to S, S to
N), will place WSLFL in
direct contact with a given
geographic area for about 8
minutes on any given pass.
Columbia will be traveling
with a forward momentum
of about 17,000 mph at
about 160 miles altitude in
what amounts to a sine-
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wave pattern around the
planet.

Keeping this in mind, and
adding to it that during any
given operating period the
spacecraft will almost go
full circle around the world,
you can easily understand
the constraints on individual
QSO time. For this reason,
split-frequency operation
and some form of time-shar-
ing between astronaut and
terrestrial stations had to be
established. When an oper-
ating period begins, you will
hear W5LFL making a call-
up that may be something
like this:

“This is W5LFL . . Dr. Gar-
riott aboard the US Space
Shuttle Columbia. . .we are
now approaching the west
coast of the United States
I’ll be taking calls from the
6th call district only for the
next minute . . this is W5LFL
standing by.”

For the next 60 seconds,
Dr. Garriott will scan across
his preprogrammed receive
frequencies. During that

time, ground stations (that’s
you and me) will simply
choose what we feel is the
best frequency for our use
and transmit our callsign for
one minute. During the next
minute, Dr. Garriott will ac-
knowledge the callsigns he
hears and then announce
the next zone he will be lis-
tening for. At this point, the
whole process begins again
and continues on a minute-
by-minute basis until that
particular hour’'s operating
period has ended

As planned now, Dr. Gar-
riott will transmit on the
even minutes starting at the
top of the hour and will lis-
ten for calls on the odd min-
utes. Stations on the ground
will have about a dozen up-
link channels to choose
from. Use of repeaters and
remote-base systems is dis-
couraged, and while some
uplink channels may  fall
on known repeater output
channels in the United
States, a myriad of stations
on the ground trying to cap-

THE RTTY ANSWER

ture a repeater to be heard
above the throng will make
a given channel useless.
Therefore, repeater owners
on affected frequencies
might be wise to terminate
the operation of their sys-
tems for the 10 minutes or
so that Columbia will be
within radio range each day.

The channels selected
for uplink were determined
based on international spec-
trum utilization including
ITU regions 1, 2, and 3. Dr
Garriott will not limit his
contacts’ to US hams, but
will acknowledge calls from
the world over as he passes
overhead. While this choice
of frequencies may pose a
bit of an inconvenience in
some major metropolitan
US cities where repeaters
operate every 20 kHz in the
lower subband, it is a choice
compatible with the rest of
the world. Now you can be-
gin to imagine why groups
the size of the ARRL and
AMSAT had to be employed
to coordinate the ground
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L
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W 1]
NOR wiDE I orF

INPUT LEVEL

THRESHOLD

RK ON

-

side of the operation. No
one person could possibly
do it by himself.

Your Station

Not every ham reading
this will have a chance to
contact W5LFL/Space Mo-
bile: About 500 of you will
be the lucky ones, but it will
take more than a 1-Watt HT
and a rubber duckie to get
through. Stations that are
equipped for the OSCAR se-
ries of amateur satellites
and have the necessary ex-
pertise in making contacts
through these birds will def-
initely have the upper hand

If you do not have this ex-
pertise, then you are advised
to steer clear of highly direc-
tional antenna arrays with
small beamwidth. At 17,000-
mph forward momentum,
the STS9 will not be in any
one spot very long. In fact,
unless your station is operat-
ing with the antenna under
direct computer control
with auto-tracking for both
azimuth and elevation, any
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HAL is proud to announce the ARQ1000 code converter. This terminal not only supports the AMTOR amateur codes, but
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previous generation HAL RTTY products. In fact, any Baudot or ASCII full duplex terminal at data rates from 45 to 300
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In addition, an update kit is available so that all CT2100 owners can update their CT2100’s to include CT2200 features.

The kit even includes a new CT2200 front panell Rather than making a proven product obsolete, HAL put even more
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sort of directional array will
be a definite handicap.

AMSAT suggests that a
horizontally-polarized turn-
stile-type antenna will prob-
ably provide the average
amateur the best chance of
making a contact. In lieu of
this, any good-quality verti-
cal antenna should suffice.
The ARRL’s Radio Amateur’s
Handbook should be con-
sulted on design of a turn-
stile, since none for the ama-
teur 2-meter band is current-
ly marketed.

The recommended trans-
mit-output power level is 10
Watts. Running higher pow-
er will only cause unneces-
sary interference to other
ground stations and will
gain you little. Remember,
as with any DXpedition, Dr.
Garriott—not you—is in
charge of the operation. If
there is too much QRMon a
given channel because it is
infested by the high-power
boys, it easily can be by-
passed. Dr. Garriott will only
spend a few seconds moni-

toring any given uplink
channel. And while we can-
not stop anyone from run-
ning an amplifier, it is re-
quested by all parties in-
volved in the planning that
this practice be avoided

Because of the odd split
between uplink and down-
link, you will need a trans-
ceiver with split memory so
that you can select your
transmit frequency inde-
pendently of the receive fre-
quency. In lieu of this, two
radios can be used, one for
uplink and the other for re-
ceiving the downlink. Even
an HT with a Y -wavelength
antenna may suffice for the
latter, since Dr. Garriott will
be easy to hear from almost
200 miles overhead. If you
have an older, crystal-con-
trolled radio sitting in the
closet, it might be used for
receiving by feeding a stable
vfo signal of the proper fre-
quency into the receiver's
L/O chain. Designs have ap-
peared in this magazine and
elsewhere that might be

readily adapted for the pur-
pose. The receiver will then
have to be realigned for
maximum sensitivity in the
region from 145.0 to 145.6.
Again, super sensitivity of
ground stations is not essen-
tial, since W5LFL won’t be
hard to hear.

So, then, in review: You
will need a station running
10 Watts or so of FM on 2
meters with 20-kHz incre-
mentation in the 14491-
14549 band to uplink to
Dr. Garriott. You will have
to be able to listen for him
on 1 or 2 frequencies in
20-kHz steps from 145.51 to
14577 MHz. You should
avoid highly directional
antennas unless you are
skilled in their use for satel-
lite-communications pur
poses, and you should avoid
the use of high power to
make life easier for both
WS5LEFL and the other ground
stations who will be vying
for contacts. Omnidirection-
al antennas in general, and
the turnstile in particular,

are recommended.

As the plans for Dr. Gar-
riott’s historic mission move
forward, there will doubt-
less be many changes taking
place. For example, the ex-
act list of frequencies for
you to use may not be
known until just prior to lift-
off. His daily operating
schedule, which begins on
the third day of the mission,
will not be publicized until
the vehicle is safely in orbit
It will be announced, hope-
fully a day before but pos-
sibly only hours before an
operating period begins
Each operating period is
subject to last-minute can-
cellation with little or no no-
tice should some more ur-
gent activity concerning the
overall STS9 mission itself
come up.

While we in amateur
radio probably consider
WS5LFL/Space Mobile as be-
ing very important, to the
folks at NASA it is the low-
est priority on the mission
We are their guest and no

1-800-821-7323
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Tuning

ANTENNA SALE
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HG50MTS $ 729
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A-4
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3219 $ 82
40-2CD $260
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HW-3 TRIBAND MOBILE $34
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$ 69
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Call “TOLL FREE” For All Antennas & Accessories
2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816-741-8118
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more. If we handle our-
selves with the proper de-
corum, we might be invited
back again. If we make fools
of ourselves, you can count
on never being invited back
in the door

Since timely, up-to-the-
minute information will be
crucial, the planning of
this has been included in the
overall scheme. First, there
is the AMSAT Launch Infor-
mation Service Net that cov-
ered the successful AMSAT
OSCAR 10 launch on June
16. Readers are advised to
keep an ear on their local
AMSAT nets for further
information on what type of
network will be established
for the STS9

The League’s WIAW will
carry updates daily, but it is
unknown if this will occur at
regular times as published in
QST or at any and all times
applicable during the STS9
mission. This will be an-
nounced by the ARRL short-
ly. Finally, the Woestlink
Radio Network’s automated
newsline in Hollywood, (213}
465-5550, will be devoted
exclusively to information
on the STS-9 mission starting
September 1. This will be a
weekly tape until Septem
ber 29; one day prior to the
scheduled liftoff of STS-9, it
will be updated daily or
whenever pertinent infor-
mation is available. Hope-
fully, it will carry the day-to-
day operating schedule of
STS9. Finally, the ARRL Let-
ter, the W5Y! Report, and
The Westlink Report news-
letters will carry the timely
information that can be
gathered before presstime.

Amateur magazines such
as this, with their longer lead
time of about 2 months, can-
not bring you up-to-the-
minute information on STS-
9. We are doing our share by
giving you as much back-
ground material and tech-
nical advice as we can. For
up-to-the-minute informa-
tion, you should consult one
of the previously-mentioned
news services starting about
10 days before the flight and

w»See List of Advertisers on page 114

V-J 2 METER 30 WATT OUTPUT
=i AMPLIFIER WITH 18 DB GAIN PREAMP

Wotel OPL $4 30 Qp*

FOR ONLY
PLUS SHIPPING

FACTORY DIRECT

® FREQUENCY range 144 - 148 MH;

@ OPERATION FM or SSB (completely linear) Class AB1

® RF DRIVE 1 to 30 watts

@ KEYING RF activated with high quality relays

@ SSB operation built in delay

® POWER REQUIREMENTS typical 10 watts drive. 13 amps at 13.8 VOC
@ 10LE current 20 mills

l

POWER MEASUREMENT

100 AT13.8VDC ® MOBILE or FIXED operation

90 ® PREAMP 180B gain minimum
v o o @ NDISE FIGURE less than 1.5 DB
E 80 a7 ® PREAMP KEYING independent — separately RF activated relays
2 - @ CONSTRUCTION wrap around aluminum heat sink 2 preces
z 20 3 360 degrees cooling
5 60 s @ SIZE 7"(w} x 6°{d) x 3“(h} WEIGHT 3 Ibs. 9 ozs
a 4 ® IMMEDIATE SHIPMENT
5 50 :
040 SPECIAL OFFER 399 9 *
" 3 L
3 o2 3 Matching Power Supply PLUS SHIPPING
20} s 15 AMP SUPPLY wi. 13 Ibs. size B“{w) x 5”(h) x 6°(d)}

10 ~ IMMEDIATE SHIPMENT

ALL PARTS AND LABOR WARRANTED ONE FULL YEAR

123456178910 VJIOPL Amplifier $139.95 plus $3.00 shipping
POWER INPUT IN WATTS VJ15 POWER Supply $99.95 plus $7.00 shipping

POWER CHART “Prices USA only
VISA, MASTER CHARGE, M.O. or C.O.D. e PHONE (713) 477-0134

V-J PBODUCTS, |Nc 505 East Shaw, Pasadena, Texas 77506

SERVING THE ELECTRONICS INDUSTRY SINCE 1965

AVANTI.|The on-glass, halfwave,
meobile antenna that
installs in 15 minutes.
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UHF amateur bands.
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staying with it until the mis-
sion terminates.

Public Relations

The public relations of
this first “Ham in Space DX-
pedition” have not been
overlooked. As Steve Men-
delsohn WA2DHF of CBS in
New York has aptly pointed
out, this will be one of the
very few times when ama-
teur radio will be in the news
as the main event, not just
the carrier of the message.
For the duration of the STS-
9/Spacelab mission, the eyes
of the non-amateur world
will be on us, in sharp focus
and high-contrast living col-
or, knowing the way that
modern television journal-
ism works.

To help plan for this, two
teleconference meetings
have been held. They were
sponsored by the ARRL and
hosted by Peter O’Dell
KB1N of the ARRL Public In-
formation Office. The first
of these was a briefing
primarily for members of

RC-850

the national/international
press corps and included
representatives of CBS radio
and television news, NBC
radio and television news,
UPI, AMSAT, The Westlink
Report, and the W5Y! Re-
port. After this session, an-
other was held for the ama-
teur-radio media and includ-
ed participation of every
major amateur publication
and news service. Other
such meetings are planned,
including the possibility of a
group interview with Dr.
Garriott prior to the mission,
if NASA gives the go-ahead
for it.

Radio, television, and
printed-media coverage of
the amateur-radio aspect of
the STS9 mission is ex-
pected to be extensive. Pool
video of part of the opera-
tion is expected to be sup-
plied to the networks, so it’s
remotely possible that you
might see your own contact
being made on your own
television screen. More like-
ly, this video will be in-

REPEATER
CONTROLLER

tegrated into scheduled
news programs on a tape-
delayed basis, intercut with
pictures of local hams trying
to make the contact. Don’t
be too surprised to get a call
from a local TV station ask-
ing if they can send over a
crew to tape you making the
attempt. A press kit to cover
this and any other eventuali-
ty is being prepared by the
ARRL for field distribution
through its field organiza-
tion structure. This writer
and many others are
contributors to it, and it will
be very detailed on how you
should handle this even-
tuality or any similar one
that may occur. Contact
your local ARRL Public In-
formation Assistant or Divi-
sion Director for more
details.

Finally, the ARRL is spon-
soring the production of a
new videotaped presenta-
tion entitled ‘“Amateur
Radio’s Newest Frontier.” It
will detail the flight of STS-9,
amateur radio’s involve:

$15 goagligJelela] 0 $15

The LJM2RK decoder kit converts your receiver into

ment in it, and the way in
which our service performs
a marriage between com-
puter technology and space-
age communications. Its pro-
ducers are Roy Neal K6DUE
and this writer; it will be
taped in early July on loca-
tion at the Johnson Space
Flight Center, Marshall
Space Flight Center, Ken-
nedy Space Center, AMSAT’s
laboratory, and ARRL Head-
quarters. Editing will be
done at CBS Television City
in Hollywood with initial
release anticipated around
September 1 directly through
the ARRL.

The hope is to have the
tape in every school in the
United States prior to the
STS9 liftoff. On termination
of the STS9/Spacelab mis-
sion, the master tape (1"
type C for those interested)
will be re-edited using ac-
tual NASA footage of Dr.
Garriott operating from the
Columbia and a second
release will be made.

Also, the presentation will
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be made available to televi-
sion stations interested in
airing it prior to or during
the mission. Its running time
will be between 10 and 15
minutes, with availability on
the following tape types:
Broadcast 1” type C, Broad-
cast 2” Quadraplex, 3/4”
U-Matic, VHS-SP Speed, and
Beta II.

The tape will be recorded
using the NTSC 525-line
standard, but both PAL and
SECAM dubs will probably
be made available at addi-
tional cost.

Again, contact the ARRL
directly or through your
Division Director for avail-
ability of this tape. Initial
copies will be distributed on
both U-Matic and VHS to all
directors as soon as the proj-
ect is completed. Please do
not bother them prior to ear-
ly September, since | know
that it won’t be finished until
around that time.

Summary
Barring the unexpected,

such as a delay in the STS-
9/Spacelab mission itself,
the US Space Shuttle Co-
lumbia carrying the ESA
Spacelab will be launched
into orbit from the NASA
facilities in Florida on
September 30. Sometime on
October 2, at an exact time
to be announced, the ama-
teur-radio aspect of the mis-
sion should begin. Dr. Gar-
riott will be operating as
WS5LFL, either Portable Co-
lumbia or Space Mobile. He
will operate for one hour per
day in the frequency span
discussed earlier. Ground
acquisition from any given
geographic location will be
about 8 minutes per pass. It
is estimated that Dr. Gar-
riott will be able to make
about 500 contacts during
the mission.

Finally, there is the all
important QSL information.
ARRL Headquarters will be
the QSL manager for the op-
erating event. Since, as
stated, only about 500 of
you will make that lucky

COMPLETE READY-TO-USE SYSTEMS

contact, a decision has been
made to honor SWL reports
that can be verified against
operating times contained in
both the written and voice-
recorded logs. A system has
been developed to prevent
dual contacts while at the
same time make legitimate
QSLs for contacts made
with STS9 easy to prove.
However, this also means
that anyone, ham and non-
ham alike, who sends a
verifiable report to ARRL
Headquarters will be eligi-
ble to receive a commemo-
rative card in return

This information is al-
ready being widely dissem-
inated by SWL programs on
many international short-
wave stations and will prob-
ably be reported by the US
mass media during the flight.
The ARRL staff may be burn-
ing the midnight oil on this
one for many days to answer
all of the QSL requests.

There, then, is the story of
what to expect on the STS-

9/Spacelab mission. Again, |
have to stress that much of
this is subject to change
with little notice. The best
way to keep up to date is by
turning to one of the daily,
weekly, or bi-weekly ama-
teurradio news operations
mentioned earlier. During
the mission itself, one of the
amateur-radio broadcast
services supplied by the
ARRL, AMSAT, or Westlink
will be your best source of
information since they can
literally update at a mo-
ment’s notice. In the mean-
time, we trust that many of
you will enjoy the aspect of
getting prepared to try to
contact Astronaut/Dr. Owen
Garriott W5LFL on 2-meter
FM as he spins around the
world. Whether you make
the contact or not, getting
ready for the event will be
half the fun. Hearing W5LFL
from space and knowing
that he is one of ours will be
the other half. Making a
contact is literally the
frosting on the cake. @

- \
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Let P.C. put you
All four

ATV TRANSMITTER/CONVERTER

$399

+ Highresolution and color video
* 10 watts output

* Broadcast standard sound

Tunable downconverter and preamp

Connect to the antenna terminals of any TV set, add a good
450 MHz antenna, a camera and there you are . . . Show the
shack, home movies, computer games, video tapes, etc.

TXA5-4 Exciter/Modulator . $8Q . $85.00 ppd
Wired and tested module designed to drive PAS 10 watt
linear amplilier The 100 MHz crystal design keeps ha
monics out of two meters for 1alk back. Video modulator
Is a tull 8 MHz for cogipUles graphics and color. Re
?mres 13 8 VOC_reg, @ J@d'ma 80 mw output power
uned with clystaong 38 75 434 or 426.25 MHz
Oual lrequency maflel available . $34d - $110.00 ppd

TVC-2 ATV Downtanverter.. $65. . $45.00 ppd
Strphne MRF 01'preamp dnd double balanced mixer
digs out WweWwaIRIoNES and resists intermod and over
i0ad gOonMecls detween UHF antenna and TV set. Out
put CHaAne’s 2 or 3. vgfitap tuner 420 to 450 MH2z
Requir®s 12 10 18 VQC @2pima
Extrasensitive TWE 2L.with bipolar preamp

(.9d8 NF),, $59.00 ppd
Supersensitive TVC 2G with GaAs Fet preamp (.5 dB

NF} ant. mount $79.00 ppd.

on the air and SAVE!
modules —

Complete System price $235.00

SAVE $27.00 over price if purchased individually

ATV DOWNCONVERTER

For those whomﬁ( 1o %ee the ALY action
betore thef Mg 'to a compidletation,
the TViG.4 W for you. Ggeatyfer boblic serv-
Ice setlips, demqs, fand'getting a buddy
Interested. Jystigddian antenna and a TV
set tunediio, B2, 3, or 4 and plug in to

117volts m&”  $89 00"
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"cnm, )
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TVC-4
TVvC-4L exu'a- low-noise version ... S5 .. $99 delivered in USA

& FMAS Audio Subcarrier Generator . $29.00 ppd

Puls audio on your camera video just as broadcast does
at 4.5 MHz Puts out 1 V p-p lo drive TXA5. Requires
ow Z mike 150 10 600 £ and 12 to 18 VOC @ 25 ma

Works with any transmitter with 5 MHz video band

width

PAS5 10 Watt ATV Power Amplitier . $89.00 ppd.
The PAS will put out 10 watts RMS power on sync tip
when driven with 80 mw by the TXAS exciter 50 ohms
in and out ptus bandwidih for the whoie band with good
ineanty lor color and sound. Requires 13.8 VOC reg @
3amps

Call or write for our complete catalog of specifications, station setup diagrams,
and optional accessories which include: antennas, modulators, test generators,
cameras and much, much more. See Ch. 14 1983 ARRL Handbook

TERMS: VISA or MASTERCARD by telephone or mall, or check or money order by
mail. All prices are delivered in USA. Charge orders normally shipped within 24
hours. Personal checks must clear first

(213) 447-4565

P.C. ELECTRONICS 2s22paxson ane

Tom W60ORG Maryann WB6YSS Arcadia, California 91006

« See List of Advertisers on page 114
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Now you can

chirp back!

Been wondering what
those “chirp-chirp” signals
were around 140757 They're
AMTOR, AMateur Teleprint-
ing Over Radio. European
hams have been enjoying
the benefits of error free RTTY
for sometime. (It's a must for
commercial Maritime tratftfic.)
Now, U.S. Amateurs are on the
threshold of a new era of
RTTY.

Old problems of QRM,
QRN, & QSB are gonel If a pro-
pagation path exists, AMTOR
will get the message thru —
with no “hits” — "newspaper”
pertect copy!

Two modes are avail-
able; AMTOR mode A
transmits a three character
block specially coded so that
the receiving station can re-
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cognize an error. The three
character block is repeated
until the receiving station
confirms reception by reply-
ing with the proper control
code signal Flawless print is
possible with this “hand-
shake" style operation.

Mode B, “FEC" or Forward
Error Comnrection, is actually a
time diversity mode where
text is repeated and inter-
mixed in the transmission.
The receiving station un-
scrambles it and prints the
clear text. This "broadcast”
mode allows more than two
stations to communicate. It's
more effective than conven-
tional Baudot or ASCII, but
not as reliable as AMTOR
mode A.

The actual DATA transfer
in either AMTOR mode is

nominally equivalent to con-
ventional RTTY at 50 baud,
or 66 WPM.

A receive only “Listen”
mode is also available for
reception of mode A data by
a station not directly in-
volved in the “hand-shake”
communication.

Start with a new AMTOR
ACT-], ATR-6800, or update
your present system.

Microlog is ready with
AMTOR! Give us a “chirp” at
Microlog Corporation, 18713
Mooney Drive, Gaithersburg,
MD 20879. TEL (301) 258-8400.
TELEX 908153

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION



MICROLOG

ACS
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MEMORY BACK-UP

AND HIGH SPEED PRINTER OUTPUT*

Never Lose Your Memory Again!

All “Here-is” memories, ID’s and all keyboard in-
put parameters are retained for 2 weeks by the in-
ternal Ni-Cad battery & charging circuit. Load up
the memories, carry the ACT-1 out to your field-day
site and be ready to go as if you never turned it

off! Also included in this option package is the

high speed code converted RS-232 serial printer

cutput.

The best gets better at MICROLOG Corp.
18713 Mooney Dr., Gaithersburg, MD 20879

Tel. 301-258-8400 TELEX 908153.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

e SIMPLE DIRECT CONNECTION to your
Transceiver. © COMPLETE SYSTEM, built-in
Demodulator & AR ulator with key-
board pro pairs from 500 to
3000 H N operation with

keyboa Ie line logation e 1400
charact text buffer N} 40 CHAR. pro-
grammable (doubles with

BATT. B RY & SELCALs.
e RAND enerator & har i
put for

“BRAG-

- e CODE
CONVERTED printer output in Baudot or
ASCIl. e SSTV/GRAPHICS transmit.
e FULL 63 KEY Computer grade keyboard.

*9" monitor $199. Battery Backup & RS232 print $125.




HF TRANSCEIVER

51100 . __ .

JAPAN RADIO CO. the leader in worldwide marine and electronic equipment for over
65 years presents the incomparable JST-100 H.F. Transceiver for the Amateur market.

Highest quality available

— Features of Interest —

e Digital Two-VFO System

¢ 10 Hz Resolution

¢ 11 - Channel Memory

¢ Unique ALC Input

¢ Over Modulation Indicator

e Modular Plug-in Boards

e Speech Processor

e Up-Down Tune Buttons

* Remote Control of Frequency and Mode

The JST-100 is a new all mode transceiver which
incorporates the most advanced radio technology.
It employs an 8 Bit Microprocessor to control all of
the sophisticated functions. The 11-channel mem-
ory can store and recall VFO frequencies, as well
as working frequency bands and modes. The unit
features three PLL circuits with a highly stable
10MHz standard crystal oscillator. The ALC is
unique in that it will take either a positive or nega-
tive voltage input. No need to be concerned
whether or not your amplifier has the correct volt-
age polarity. Frequency Data Output including
Bands is available in TTL form from the connector
on the rear panel. This can be used for automatic
antenna switching, external frequency display or
output to a microcomputer. The digital two-VFO
system is controlled in 10Hz steps by a micropro-
cessor, permitting independent selection of fre-
quency bands and modes, an unlimited difference
between two VFO frequencies and instantaneous
frequency switching. Further, this two-VFO system
allows simple cross-mode operation on a same
frequency for transmission and reception and split
frequency operation within the same band in the
same mode of emission, ensuring efficient com-
munication in a pile-up condition and effective
communication even in case of different interfer-
ence frequencies at both station sites.

SPECIFICATIONS

Frequency Range:

MODES:

Frequency Increment

Power Supply Requirement:

Power Output:

Carrier Suppression:

Undesired Sideband Suppression:

Frequency Stability:

Image & IF Rejection:
Optional:

1.8-2.0 MHz,
3.5-4.0 MHz,
7.0-7.3 MHz,
10.1-10.15 MHz,
14.0-14.350 MHz,
18.068-18.168 MHz*
21.0-21.45 MHz,
24.89-24.99 MHz2*,
28.0-29.7 MHz
*Receive only

A1, A3,
F1 (RTTY) 170 Hz shift

- 10 Hz. steps.

13.8 VDC,
2A. receive 20 A. transmit

100 W.
50 db or more
60 db or more

Within + 10 ppm
for 5 - 60 min. after power on.
Within = 2 ppm thereafter.

each 70 db or more

Supply NBD-500 G/U

Antenna Tuner NFG-97
Speaker NVA-88 4 ohms
Fitters 600 and 230 hertz
Desk Microphone  CHG-43
Hand Microphone  CHG-44
Headphones ST-3
Key KY-3A

For further information, contact:

Jdapan Radio Co., Lid.

MR. TAD HAYASHI New York Branch Office
120 East 56th Street
New York, N.Y. 10022 Tel. 212-355-1180



Lyle Johnson WA7CXD

c/o Tucson Amateur Packet Radio
PO Box 22888

Tucson AZ 85734

Radio amateurs in Can-
ada, Sweden, and the
United States have recently
been experimenting with a
new system of communica-
tions that:
® can provide 100% copy
under adverse band condi-
tions (QRN),
® is virtually immune to in-
terference from others on-
channel (QRM),
@ typically runs at about
1200 wpm (and can go
much faster),
@ is highly efficient of spec-
trum use,
@  contribute(s) to the
advancement of the radio
art” (FCC Rules and Regula-
tions, Part 97 .1(b)—Basis
and Purpose), and
® is inexpensive (surprise!).
This mode is called packet
radio, and it opens the door to
a new world of computer-
based communications for
the amateur community.
Imagine having a QSO
with an amateur a continent
away via a low-power 2-
meter FM rig, or handling
emergency traffic without

Join the
Packet-Radio Revolution

Get error-free, high-speed communications. Packet radio’s
chief architect, WA7GXD, explains what it is and how it works.

worrying if you correctly
copied the spelling of Solz-
henitsyn, or leaving a mes-
sage at a friend’s shack if he
is out. Then there are possi-
bilities for bulletin-board
systems, remote program-
ming of computers, file trans-
fers, and even multiplayer
computer games! The list of
potential applications goes
on and on.

This article is written to
give the reader a practical
look at packet radio, includ-
ing a description of the
equipment needed to use
this new communications
mode. Subsequent issues of
73 will carry details on hard-
ware, software/protocol, and
application. While the
reading should prove inter-
esting, the application of
packet radio in your ham
shack is the primary goal

What Is Packet Radio?

Packet radio is a method
of communications that en-
codes information digitally
and in such a manner as to
virtually ensure errorfree
copy at the receiving sta-
tion. While this is quite a
step forward from the pres-
ent vulnerability of amateur
radio operations to such
things as QRM and QRN, it
is only part of the picture.
Packet-radio techniques
also provide efficiency in
spectrum usage by packing

multiple calling and work-
ing channels on the same
frequency.

If you've ever operated
RTTY, you are very aware of
the problems of selective
fading, static crashes, and so
forth—garbled copy is the
usual result. The solution to
selective fading generally
means clever TUs andjor
diversity reception, and this
usually implies either a
great deal of time or money
or both. ASCIl adherents
will no doubt confess that
they, too, are subject to the
same problems. In fact,
many RTTY operators have
resisted switching to ASCII
for this very reason

In RTTY operation, opera-
tors will typically call a CQ
on a calling frequency, then
QSY to a working frequency
to carry on their QSO so that
other RTTYers may use the
calling frequency. If a
number of stations attempt-
ed to hold independent
QSOs on the same frequen-
cy, chaos would result.

Packet radio overcomes
the first of these problems
by employing a technique
called “handshaking,” along
with a computed error-detec-
tion value called a “Frame
Check Sequence” (FCS) to
ensure data integrity. The
sending station expects an
acknowledgment (ACK) to
its transmission within a cer-
tain period of time or it re-
transmits. Upon accurate
reception of a packet, the
receiving station sends this
ACK and the sender then
continues about its next
task. The handshake is done
automatically

Due to the structure of a
packet, which contains cer-
tain information regarding
the destination station, mul-
tiple users can be accommo-
dated on a single frequency,
holding separate QSOs with-
out causing noticeable inter-
ference to each other! This
means that the calling and
working frequencies may be
the same. This ability to se-
lectively receive messages

TERMINAL
INTERFACE

D =

TERMINAL
OR

PERSONAL £

TERMINAL NODE CONTROLLER

MICROCOMPUTER
CONTROLLER

ANTENNA }

RADIO Mg
INTERFACE .
(MODEM) SPRR ] yRanscEVER

PTT

RADIO

COMPUTER

Fig. 1. Typical packet-radio equipment.
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from a packet station on-
channel is called ‘““con-
nectivity” and is a major
contributor to the efficiency
of packet radio.

Packet radio also takes
advantage of the fact that
most communications are
“bursty.” This simply means
that a user does not require
the entire channel band-
width most of the time. Con-
sider an operator typing a
message to another station.
It may take him as little as
10 seconds or as long as a
minute to type a line, but it
takes packet radio less than
a second to get that data
out. The packet system op-
erates in bursts and leaves
the dead time available for
other packet stations (time-
domain multiplexing). On a
lightly-loaded channel (only
a few users), you may not
even be aware of the other
stations! On a heavily-load-
ed channel, you may notice
an increase in delay time
before getting your reply
back. Again, the packet-
radio equipment takes care
of all of this for you,
automatically.

While packet radio re-
quires the use of a comput-
erbased controller at each
station, it does not require
that each operator be well-
versed in computer technol-
ogy, nor that the operator be
a programmer. In fact, it
does not require that the sta-
tion have a personal com-
puter; just a terminal will do.

Requirements

There are four primary
components 1n an amateur
packet-radio station: (1) a li-
censed amateur radio oper-
ator, (2) a user terminal, (3) a
Terminal Node Controller
(TNQ), and (4) an amateur ra-
dio station.

Operator— The amateur
operator is you! No special
training in computer sci-
ence, electronic engineer-
ing, nor digital communi-
cations is needed. All that is
required is an interest and a
little time. Packet radio
does not run your station;

A complete packet-radio station. The TAPR TNC is below
the HT.

you run it. (Note that ama-
teurs possessing personal
computers and a certain
amount of expertise may be
able to program their com-
puters to control their
packet stations.)

Terminal —The user ter-
minal can be as straightfor-
ward as a simple Cathode-
Ray Terminal (CRT), a per-
sonal computer, or an ASClI-
speaking TTY, or it may be
as complex as a commercial
computer installation. A key-
board should be available

messages and to control the
station. A screen or printer
should be available to pre-
sent information to the op-
erator. No doubt, some
packeteer will design a
speech-synthesizer interface
and use a speaker for out-
put! (After all, our radios
talk to us now, don’t they?)

Most terminals, like RTTY
and ASCII systems, encode
the characters they send in
an asynchronous format.
This means, due to the
“burstiness” of typing a mes-

for the operator to enter sage, that each character
@ START STOP
o 1 i 0 o o
—“‘ L—ZZmuc TIME —»
START PARITY STOP
® e
g | 0 (] o 0 ] o
- L—lesec TIME —»
s
[+] o ] o o
al L—O.BSmuc TIME —»

Fig. 2. (a) Typical RTTY (Murray) code for letter “A”, 60 wpm.
Note that in asynchronous formats, as used by amateurs,

each character has one start

and one or more stop bits. (b)

Typical ASCI! code for letter “A”, even parity, 110 baud. (c)
The ASCI! letter “A” within a packet at 1200 baud. Note that
a 1 is sent as “no change in state” while a 0 is sent as “a change
in state.” This is referred to as NRZI (non+eturn to zero, in-
verted) coding and is used by virtually all packet stations.
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has a little flag to mark start-
ing and ending points. The
method employed is to en-
code a single space before
the character and end the
character with one or more
mark value levels— see Fig.
2. This way, whenever a
character is started, a transi-
tion from mark to space oc-
curs. This, along with some
timing information, makes
the data easily decodable.
In the case of RTTY, 7V
“bit-times” are used per
character, and ASCIl uses 10
or 11, depending on the
baud rate (note that a baud
and a bit are not the same
thing, but in amateur use,
one bit per baud is encoded,
so the terms have become
blurred.

If you have a terminal or
computer, you can use it. If
not, terminals and comput-
ers that use TV sets for the
display are readily available
for less than $100. Nothing
complicated is necessary.

Terminal Node Control-
ler—The TNC is a device
which connects the terminal
and the radio system togeth-
er. One port connects to the
operator’s terminal (or per-
sonal computer), communi-
cating via the asynchronous
serial or parallel method re-
quired by the terminal. (Note
that the terminal baud rate
has no relationship to the
packetchannel baud rate)
The TNC converts the asyn-
chronous data stream from
the terminal into packets
and vice versa—see Fig. 3.

The header contains an
address to indicate where
the packet’s going and con-
trol information telling the
network certain details re-
garding the packet. The FCS
calculation ensures the in-
tegrity of the data, and flags
mark the beginning and end
of the packet.

The other port of the TNC
is the radio interface, which
connects to the microphone
audio, PTT, and speaker/
phone audio lines. The mod-
ulation method most often
used in packet radio is AFSK.
This simply involves the ap-
plication of one of two tones



to the microphone input on
a voice-grade radio, one
tone corresponding to a
mark, or digital 1, and the
other to a space, or digital 0.
By switching between these
tones, the data is passed to
the radio, which handles it
like any other audio signal
The receiving station then
decodes the audio tones
coming from the speaker or
headphone connector on the
radio and recovers the data,
which is then processed. The
advantage to this method is
simplicity; the disadvantage
is the use of a wider-than-
necessary channel.

RTTYers will recognize
this method since they have
used it for years. They will
also recognize the need for
a terminal unit (TU), a
device used to translate be-
tween the logic levels (data)
and the tones. In packet ra-
dio, the TU is called a “mo-
dem” (Modulator-DEModu-
lator) and serves the same
function. (Note that some
TNCs have the modem built
in, while others require the
use of an external modem.)

The usual packet-radio
modem operates at 1200
baud (about 1200 wpm) and
uses tones of 1200 Hz and
2200 Hz. This particular
combination of tones is also
used in the Bell 202 stan-
dard, which allows compati-
bility with surplus modems.
In fact, some of the first
packet stations used surplus
202 modems. Note that the
tone combination is the only
feature needed in a packet-
radio modem to ensure
compatibility with 202
users. The other aspects of
the 202 standard (handshak
ing, timing, reverse channel,
etc.) are not used in the rf
environment.

Radio—The radio system
can be whatever you have.
Most packeteers use a 2-me-
ter FM rig, such as a hand-
held or even a simple crystal-
controlled “hamfest special.”
In light of the increased
channel efficiencies that
can be obtained with spe-
cially optimized radio de-

ucson Anateur Packet Radio Corporation
AFR/ANSAT AX.25 level 2 vers.on B*2

:ad:
‘ad:my vaToxd
adi

cadic valoxd
cadid

cadiretry count exceeded
"‘d:s {

nidae

conneCled

cad:*se CONNECTED Lo UATCXD
This s & demonstrat

of Packet raidio on 2-meters at 1200 UpPN 1!

This us & demonstrition of Packet radio on 2-meters it 1208 upm !1!

d:
L]
Adi**8qisconnected

Fic don’t connect just vet. Thanks. Lyle...f

High-speed transmission is possible with packet radio.

sign, we can expect to see
rigs designed especially for
packet radio in the near
future.

Note that the AFSK tones
used in packet radio aren’t
compatible with the audio-
frequency response of some
radios: If the 2200-Hz tone is
too severely attenuated, mi-
nor surgery may be required
on the radio itself. With this
one limitation, a radio suit-
able for voice communica-
tions can also be used for
packet radio. (Duty cycle is
not a factor, due to the pre-
viously-mentioned bursti-
ness of a packet.)

In addition to the radio,
an antenna system and a
power supply for the radio
are necessary.

Why Use a Terminal
Node Controller?

The heart of a packet-
radio station, next to the
operator, is the TNC. The
TNC is actually a special-
purpose microcomputer,
and it contains the neces-
sary programs (software) to
handle the radio, pass infor-
mation between your sta-
tion and other packet-radio
stations, connect or discon-
nect your station from other
stations, and so forth. These
functions and the way they
are implemented are part of
packet “protocol.” While
protocol is much more than
just the above, the job of the
TNC is to effectively imple-
ment the protocol

Many potential packeteers
ask why a TNC is needed if
they already have a personal-
computer system. It doesn’t
appear too efficient in terms
of dollars, at least at first
glance. Indeed, there are
some stations using packets
that have modified their per-
sonal computers to act as
TNCs, with varying degrees
of success. The problems
arise from two primary
sources: protocol and real-
time programming.

Protoco/—Protocol is
defined by Webster as the
highly formal procedure in
official society.” While
packet radio is not an of-
ficial society, it does require
very formal, precise, well-
defined, and (at least local
ly) standardized procedures
in order to transfer data
reliably.

In order for a number of
stations to be on one fre-
quency at one time with a
variety of transmissions,
ACKs, and so forth all going
on, a computer network, not
unlike a typical amateur
net, must be established.
This must be done rapidly
and—in typical net fash-
ion—according to proce-
dures. If a station fouls up, it
can cause a lot of confusion
on the net. Stations must be
able to check in and out of
the net at will. The entire
system becomes highly
complicated, and the effort
required to program the pro-
tocol is substantial. To han-

dle these procedures,
special hardware is needed,
not found on any presently-
made personal computers.
The TNC is designed to han-
dle all of the physical pro-
tocol (radio and terminal in-
terfacing) as well as local
networking.
Programming — Most
computer hobbyists are fa-
miliar with some version of
the Basic language and do
much, if not all, of their pro-
gramming in it. Calculation
of an OSCAR satellite posi-
tion, logbook entry, and
other typical amateur appli-
cations run just fine in Basic
Basic is usually imple-
mented as an interpreter,
which slows things down
during execution but allows
the computer system to be
interactive (“user-friendly”)
during programming ses-
sions. To speed up things
that must occur quickly,
such as graphics or special
1/0, some programs resort to
assembly-language routines.

In packet radio, the TNC
is required to perform many
simultaneous tasks. It must
check for activity on the fre-
quency, examine all mes-
sages for certain data, ac-
cept operator input in the
form of messages and com-
mands, output data to the
operator, handshake, ini-
tiate and respond to control
within the network, perform
FCC-mandated CW ID at
prescribed intervals, ACK to
certain transmissions, deter-
mine if some other packet-
radio station interfered with
its transmissions (called col-
lision detection), and so
forth. This is enough to keep
one microprocessor very
busy, especially at high data
rates. To also be refreshing a
video display, doing disk ac-
cesses, and handling gen-
eral-purpose computing is
beyond the ability of most
personal-computing systems.

The type of software re-
quired to do this multi-
tasking is different than nor-
mal software, and it requires
a very different approach in
design than that required by
other types of programs.
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Fig. 3. A typical packet frame. Flag=01111110=1 byte.
ADDR =1 to 24 bytes (protocol dependent). CNTL=1 or 2
bytes. DATA = 0to 128 bytes typical. FCS = 2 bytes. Flag =
01111110 = 1 byte. All bytes are sent least-significant bit
(LSB) first except the FCS, which is sent most-significant bit

(MSB] first.

Most personal computers
are not designed to support
this sort of programming,
nor to efficiently support
the special type of interrupt-
driven hardware systems
needed to run in this sort of
real-time environment.

In many commercial-
computing systems, multi-
ple CPUs are employed to
speed things up—a tech-
nique called multi-process-
ing. A TNC gives the ama-
teur with a personal com-
puter some of the same
benefits. While your com-
puter is doing disk /O, the
TNC can be doing what it
must do to support the
packet-radio activity. The
TNC, then, is nothing more
than a “smart” peripheral
device for your personal
computer, much like a disk
drive or a printer. [t does its
task well, allowing your per-
sonal computer the time it
needs to do its general-pur-
pose tasks well

What Is a Packet?

Again referring to Web-
ster, a packet is “a small,
compact bundle or portion.”
In packet radio, messages
are broken up into small
pieces and sent to the re-
ceiving station where the
pieces are put together to re-
build the message. Natural-
ly, some information is ap-
pended to the message so
the receiving station will be
able to sort things out. On a
busy channel, there may be
packets flying around be-
tween dozens of stations,
but only a few are for you.

The operator generally
just types in the message he
wishes to send. Once the
TNC has been told where to
send the message, it starts

breaking the text into pack-
ets which are then sent out
on the network. While the
size of a packet may vary,
most are limited to 128
bytes (or characters, if send-
ing text information) in the
data field to allow channel
access by multiple users.
Typically, when the opera-
tor hits the RETURN or
ENTER key on his terminal,
the TNC formats and sends a
packet. Thus, as the opera-
tor types the message, the
receiving station immediate-
ly displays it.

Since packet radio is de-
signed to handle any form of
digital data (not just ASClI
or Baudot, but also binary,
EBCDIC, or whatever), a
special method of format-
ting the data is employed.
Most packet systems use a
protocol based on High-
Level Data-Link Control
(HDLC)standards. HDLC is a
Bit-Oriented Protocol (BOP)
that enables the ‘trans-
parent” (unmodified) pass-
ing of information within the
system. One of the nice
things about using HDLC is
that the complex functions
it uses to do its tasks are
available integrated on a
single large-scale integra-
tion (LSI) chip, which re-
duces the complexity of the
TNC hardware and software,
as well as TNC cost.

A packet is enclosed in an
HDLC frame, which may
be represented as shown in
Fig. 3.

The flag is something the
HDLC controller looks for
(when receiving) or adds
(when transmitting) to the
packet to mark the begin-
ning of a packet frame. It is
a totally unique pattern of
1s and Os for easy detection.
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The address field contains
information as to where the
packet is being sent and pos-
sibly who sent it. Some
schemes use the amateur
callsign in this field (14 or
more bytes), while others
use a mapping system that
requires only 1 or 2 bytes.
Don’t worry about how
packet radio can support dif-
ferent addressing methods
and still allow the stations to
communicate—this is han-
dled by the protocol and
will be explained.

The control field tells the
network certain things
about the packet and in-
cludes sequencing, ac-
knowledgment, and other
control functions. This field
may be one or two bytes in
length

The data field contains
the actual message being
sent. Unless the message is
less than one packet in
length, multiple packets will
be required to send it, due to
the current 128-byte data-
length limit. The informa-
tion in the data field is al-
most always user-provided.

The FCS provides the re-
ceiving station (node) with
the information it needs to
determine whether or not
the data is valid. If the FCS
calculated by the receiving
node doesn’t match the FCS
it receives from the sending
node, the receiving TNC
throws away the packet.

The packet is closed by a
second flag.

The flags, address field,
and control field are all
generated by the TNC and
are used within the packet-
radio network to implement
the protocol used. The oper-
ator does not need to con-
cern himself with the coding
of these fields to use packet
radio since the TNC does it
all for him.

Since HDLC utilizes flags
to mark the beginning and
ending points of the entire
packet, it is very inefficient
to further require that each
chararacter also have flags,
so packet radio uses a syn-
chronous protocol, remov-
ing the start and stop bits.

This reduces the length of
Baudot characters to only 5
bits and ASCII characters to
7 (parity is redundant due to
the FCS). This means greater
on-channel throughput.

How Is a Packet Network
Organized?

At present, packet radio
consists of several uncon-
nected local area nets (LANs)
that usually run on 2 meters
or 220 MHz. Since this im-
plies local coverage, it is on-
ly necessary that a station
use the protocol being used
in its vicinity. The advan-
tages here are many, in
cluding the fact that it
allows widespread experi-
mentation with protocol op-
timization. This in turn
leads to more efficient oper-
ation and allows each group
the freedom to try various
approaches for their own
unigue requirements

An LAN may include a
packet repeater, although
using a repeater is not al-
ways necessary. The time-
sharing nature of packet
radio allows using a half-
duplex (single-frequency)
repeater. No splits or cavi-
ties are needed, so any pack-
et-radio station can be a
“digipeater.” Having a sta-
tion act as a digi-peater re-
quires no special effort on
the part of the operator,
who may continue to use it
as a standard packet-radio
station. Further, a normal
fullduplex, splitfrequency
repeater could be used.

Naturally, VHF is limited
in coverage (no one has suc-
cessfully had a packet QSO
with moonbounce yet), and
most packeteers would like
to communicate with others
in other LANs. To this end
several packet stations are
becoming operational on
HF, and the unique chal-
lenges presented by HF op-
eration are being met. How-
ever, another mechanism is
being explored, called gate-
way operation (see Fig. 4).

A gateway station is a
good example of shared
resources, another packet
advantage. To communi-
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Fig. 4. Typical packet gateway system. Station A uses a sim-
ple 2-meter HT. Station B provides linking to other packet
networks via satellite. Similarly, an HF link could be

established.

cate outside the LAN, a
gateway station receives the
packet and does a “link” via
a gateway channel and with
another protocol (actually
another layer of protocol). It
translates the LAN protocol
into the protocol used by
the inter-network linking
system. The gateway at the
receiving end retranslates
the protocol into its LAN
protocol. Due to the contin-
uing experimentation that is
being conducted within
packet radio, it is likely that
the gateway system will be
used for a long time.

Cateway stations allow
the user in an LAN to com-
municate with other packet-
radio stations far beyond his
normal range. To allow this,
three primary gateway paths
are being developed

TERRACON will be a
high-speed UHF and/or mi-
crowave-based linking sys-
tem that will form a so-
called backbone network.
This will enable any packet
station to communicate with
any other packet station
that is also linked into TER-
RACON. This system could
handle the bulk of long-
distance packet-radio com-
munications in North Amer-
ica, and it may find its way
into other high-population
areas such as Europe. Pack-
et groups are working on
this development; it will
probably be a few years be-
fore a useful system is im-
plemented, and a few more
years before it links the
continent.

AMICON is AMSAT's (Ra-
dio Amateur Satellite Cor-

tion errors.

geographic proximity.

COMMON PACKET-RADIO ABBREVIATIONS

ACK—An acknowledgment from the receiving station in-
dicating that the data was received correctly.
BOP—Bit-Oriented Protocol. This method atlows unmodified
transmission of information.

CRT—Cathode-Ray Terminal.

FCS—Frame Check Sequence. Method of detecting recep-

DLC—High-Level Data-Link Control. This is a BOP protocol
which most packet-radio systems use.
LAN—Local Area Network. A network of stations in close

TAPR—Tucson Amateur Packet Radio.
TNC—Terminal Node Controller. Connects the terminal to
the radio system and implements packet protocot.

24 73 Magazine * September, 1983

poration) initial Phase 111B
satellite-based network that
will allow the linking of
LANs via gateway stations
equipped to use this high-
orbit satellite. When work-
ing, AMICON will allow
both intercontinental link-
ing and connection with
isolated areas. High data-
rate experiments are now
being planned for the
23cm/70cm (Mode L) trans-
lator aboard Phase 1B that
could point the way for a
special high-speed packet-
radio transponder package
aboard a future AMSAT
satellite.

SKIPCON is AMRAD’s
(Amateur Radio Research
and Development Corpora-
tion) acronym for an HF-
based network of LAN gate-
ways. Due to the vagaries of
HF propagation, data rates
will be slower here, on the
order of 50 to 600 bits per
second with forward-error-
detection and -correction
protocol to ensure data in-
tegrity and minimize re-
transmission. Experiments
have been conducted with
these techniques since the
winter of 1981-1982

Where Can | Get a TNC?

At present, there are two
TNC designs in common
use: the Vancouver TNC and
the TAPR TNC.

The Vancouver board is
produced by a Canadian
group called the Vancouver
Amateur Digital Communi-
cations Group (VADCQ), a
nonprofit organization.
VADCG is a pioneer in
packet radio (the DOC au-
thorized packet use in 1978),
and the VADCG TNC s
widely used by packeteers.
This TNC is supplied as a
“bare board.” It requires a 4-
voltage power supply, an ex-
ternal modem, and the nec-
essary parts to populate it.

Notes are included in the
instruction sheets that come
with the board for design-
ing the power supply, and
VADCG makes a modem kit
that is specifically designed
for radio use.

The Vancouver TNC de-
sign is based on the Intel
8085 CPU and 8273 HDLC
controller, 4K bytes of 2114
RAM, and 4K bytes of 2708
EPROM. An 8250 (for serial
port) or an 8255 (for parallel
port) is needed to interface
the station terminal. Con-
tact VADCG or other groups
using this TNC for software.
It is up to the user to work
up the actual radio inter-
face

A group of amateurs met
in Tucson in November,
1981, and decided to get in-
volved in packet radio
Since many in the group
were microprocessor hard-
ware-design engineers, as
well as real-time program-
mers, they decided to form a
nonprofit organization and
design a TNC with the mo-
dem, radio interface, and
power-supply (exclusive of
transformer) circuitry on a
single board, for significant
cost savings over existing
designs. This resulted in the
formation of Tucson Ama-
teur Packet Radio (TAPR), a
nonprofit corporation, and
the development of the
TAPR TNC.

The TAPR TNC is based
on the 6809 microprocessor
and can hold a total of 48K
bytes RAM and ROM on the
board. It uses the 1933
HDLC chip (fully compati-
ble with the 8273 HDLC for-
mat—aren’t standards nice?)
and has both serial and
parallel ports on the board
for terminal or computer in-
terface. The TAPR TNC is
assembled, tested, and
calibrated with all software
in place and includes cir-
cuitry to interface to most
radios. Software sources are
listed in the manual that
comes with the TNC for run-
ning in popular personal
computers (to make them
act like terminals), along
with hardware interconnec-
tion information.

| would like to express my
sincere thanks to Den Con-
nors KD2S and Chuck Green
NQADI for their comments,
criticisms, and technical
advice.
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IN YOUR HOME!

You can DX and receiv2 weather
charts from arounc the world.

Tune in on free, worldwide government weather services.

Some transmitting sites even send weather satellite cloud
cover pictures!

You’ve heard those curious facsimile
sounds while tuning through tne
bands — now capture these signals
on paper!

Assemble ALDEN'’s new radiofacsimile Weather Chart
Recorder Kit, hook it up to a stablz HF general-coverage
receiver, and you're on your way to enjaying a new hobby
activity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts
of high-quality, detailed weather charts and oceanographic
data used by commercial anc government personnel,

Easy to assemble — Backed by the
ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested tircuit boards and

mechanical assemblies. All fit together in a durable, attrac-

tive case that adds the finishing profassional touch.

Buy in kit form and save $1,000!

You do the final assembly. You save $1,000. Complete,
easy-to-follow illustrated instructions for.assembly,
checkout, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.

Easy to order.

Only S995 for the complete
ALDEN Weather Chart Recorder Kit.
To order, fiil out and mail the coupon below. For
cash orders enclose a check or money order for $995.
Add $5 for shipping and handling in the U.S. and Canada,
plus applicable sales tax for CA, CO, CT, 1A, MA, NY, WL
(Export price is $1250 F.O.B. Westborough, MA. Specify
50 or 60 Hz.) To use your MasterCard or Visa by phone,
call (617)366-8851.
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The Interface

Software Available for Six Computers

The versatility of the personal com- Hamtext™, our new program, is avail-
puter gives you a whole new world able for the VIC-20 and Commodore
with the Kantronics Interface™ and 64, with all the features of Hamsoft™
Hamsoft™ or Hamtext™. The Inter- plus the ability to save received in-
face™ connects to any of six popular formation to disc or tape, variable
computers with Hamsoft™ or Ham- buffer sizes, VIC printer compatibil-
text™ giving you the ability to send ity, and much more. Our combination
and receive CW/RTTY/ASCII. An active of hardware and software gives you
filter and ten segment LED bargraph the system you want, with computer
make tuning fast and easy. All pro- versatility, at a reasonable price.

grams, except Apple, are on program
boards that plug directly into the

computer.

Hamsoft™ Features Hamsoft™ Prices

Split Screen Display Apple Diskette $29.00
1026 Character Type Ahead Buffer Atari Board $49.95
10 Message Ports-255 Characters each VIC-20 Board $49.95
Status Display TRS-80C Board $59.95
CW-ID from Keyboard T1-99 Board $99.95
Centronics Type Printer Compatibility .

CW send/receive 5-99 WPM Hamtext™ Prices

RTTY send/receive 60, 67, 75, 100 WPM  VIC-20 Board $99.95
ASCIl send/receive 110, 300 Baud Commodore 64 Board  $99.95

Now Amtorsoft * for the Apple, vlozw
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suggested Retail $169.95

For more information contact your local Kantronics Dealer or:
Kantronics 1202 E. 23rd Street Lawrence, KS 66044
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Be a RTTY Rembrandt

Put that award-winning shine on your RTTY pix
with these tips from a RTTY artist’s sketchbook.

Alfred La Vorgna WA20Q)/
21 Kuhl Avenue
Hicksville NY 11801

[Py, S
Preparing the cartoon for RTTY.
28 73 Magazine ¢ September, 1983

s | always liked art as a
hobby, it was natural
for me to adapt to RTTY art
when | was bitten by the
RTTY: bug. Knowledge of
art techniques need not be

L

a requisite to the creation
of good RTTY art. For the
benefit of the few who may
not know, RTTY pix is the
transformation of any pic
ture into a similar image us-

» ——— i g

Close-up of typewriter technique.



The author with a pre<drawn cartoon, set up for RTTY
transfer.

ing only the upper- and
lowercase printout of a
hardcopy RTTY machine
for transmission on the ham
bands. There are new con-
cepts being introduced with
the use of computers, but
that is an innovation that
will develop in a class by
itself

When selecting a picture
for copying, select those
that have a minimum of de-
tail and are of a north and
south composition. Hori-
zontal work is done occa-
sionally, but the vertical
format is much easier con-
sidering the direction that
the paper is flowing from
the machine, be it an old
Model 19 or a later Model
28. There are many cartoons
being transmitted on the
bands because of the sim-
plicity of design and elon-
gated format

Most RTTY artists select a
picture from a magazine or
newspaper and simply pho-
tostat it for insertion into the

machine for reproduction
by typing over the image.
This usually works quite
well except for the difficulty
of obtaining an image that is
long enough. | prefer to use
the box method of enlarging
as it gives more control over
image dimension. Another
method is to utilize the artist
in the family to make a long
skinny drawing. If you are
not blessed with such an art-
ist, fear not. You need not be
a great artist to accomplish
this task

The typed area on most
Teletype® machines aver-
ages about seven and one-
quarter inches across with a
total of 73 characters.
Therefore, use seven inches
as the width measurement
and the up-and-down mea-
surement is unlimited. Pull
out five feet of paper from
the roll and square it into
one-inch spaces allowing
the same space on the left-
hand margin that your ma-
chine allows. Find an illus-

tration that is at least four
times longer than it is wide
Cartoons are suggested for
early work. Divide the dis-
tance across the selected
picture into seven segments
The size of one of these seg-
ments will be the dimension
of all your squares. Now
simply copy whatever is in
each segment into the one
inch squares on your paper
Eliminate as much detail as
possible. Pay no attention to
the jagged appearance
When you have completed
all the squares, you will re-
trace the rough lines into
smooth lines.

Step back from the com-
pleted drawing and visual-
ize the dark, light, and medi-
um sections and decide
which letters or figures will
best accomplish your objec-
tive. Try to hold overlines to
two passes as this should
prove sufficient for most
work. Contest rules usually
limit overlines to three

Now we come to the big-
gest time-saver of all. If you
have or can obtain an old
vintage typewriter, you will
discover that most of them
have the same spacing as
the RTTY machine. Many
old typewriters can be
picked up at attractive
prices

If you decide to buy a
typewriter, bring along some
typed copy from your radio-
teletype machine. Make a

The author checking a completed picture.

similar copy on your intend-
ed purchase and hold both
copies up to the light for
comparison. Let the light
shine through both sheets
held together. If only half a
letter is lost by the end of a
line, you have a good selec-
tion, but lineto-line spacing
must be very close. Small
differences can be made up
as | will explain later

Insert your drawing in the
typewriter and type across
the top, about six inches
down, the numbers 1234567
890 and repeat until you
reach 73 numbers. Then do
the same down the left-hand
side for the length of the
sketch. These are reference
points for use when you
make corrections later and
are not copied on the final
print. Before you start your
print, it is a good idea to
make several copies or trac-
ings on additional sheets in
case you make too many er-
rors on your first try

Now insert your sketch in
to your old nail-buster and
start typing right on top of
your art work using the let-
ters, numbers, and charac
ters you have selected. Most
errors can be erased or
typed over. It is best that the
ribbon not be too fresh. If an
error is too bad, indicate
changes with red pencil so
you can pick them up later.

When you reach the bot-
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See—

A completed picture after RTTY transfer.

tom, add your title and cred-
it line, transfer the finished
work to your machine, and
simply type over the copy as
your reperf records your pix.
You will still make errors,
but only a fraction of those
that would occur if you
typed directly over an
original print. You will have
to make slight corrections
when your print box does
not hit the letters directiy,
adjusting the print accord-
ingly. When | approach
more than v -letter mis-
match, | throw up the paper
release and gently grasp the
paper on either side and
make the slight correction
by moving the copy. Prac-
tice will make these adjust-
ments a quickly solved
problem. Do not seek a per-
fect character match as long
as you do not lose a com-
plete space on one line of
travel

It may be more comfort-
able for you to operate your
machine with the cover
open for closer viewing of
your tape alignment over
the typewritten copy. In-
stead of letting the paper
flow over the top of the ma-
chine, hang it up over a wire
and lightly weight it so you
will be able to view the print

as a whole as it exits from
the rollers

Here are some sugges-
tions:
® Follow the basic rules of
pix-making that are outlined
in Most contest rules.
® Use no more than 73 char-
acters in one line
® Use at least ten line feeds
at the beginning and end of
your picture.
® Use three functions at the
beginning of every line.
When overlining, use any
combination of carriage re-
turn, FIGS, or LTRS so as to
provide three functions
without using line feed
® Don’t forget the guy
whose machine does not
downshift on space and
make sure you add this
function or his pix may end
up with a lot of 2s where you
wanted Ws

After you have made your
tape, print your first play-
back. Take a red pencil and
mark off all the hits and
glitches that need correct-
ing. Rerun the tape and cor-
rect each error as you are
punching your new tape
Unlike the typewritten copy,
this time you will have to re-
punch another tape for any
error that you let slip.

If you are going to enter
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Sample copy of a picture as received over the air.

any contests, it is best to
make sure you do not have
any hidden errors that do
not appear in the print, such
as unnecessary shift func-
tions or going over a line to
add a missing letter. This
could cost you points with
some judges. You will have
to watch for these errors vi-
sually as the tape is being
run. | have a friend who
picks these up on his com
puter, but this is sneaky

Finally, when you have all
your corrections made,
stand back from your print.
It will never appear as great
as your original typewriter
copy, as the outlines of your
drawing will no longer ap-
pear, but it will develop a
character of its own. If at
this time you decide that
there is either not enough or
too much contrast between
sections, make another tape
and add or subtract charac-
ters to these areas

When you arrive at your
final copy and wish to make
a print for display, you need
not settle for the paper
available for teletype ma-
chines. Your local art shop
has good bond paper in
large sheets that you can cut
in lengths the same width as
your paper roll, providing

you have friction feed
Sprocket feed will limit you
to sprocket paper. Roll-feed
machines have a fine-grade
white paper available at sta-
tionery supply houses that
will produce fine prints for
contests and display.

Use a new or re-inked rib-
bon for final prints. If your
reperf produces a chadless-
type tape, try to get a chad
tape made by a friend for
easier storage and mailing.
Send your contest print en-
tries in a roller container or
neatly rolled in a shoe box
to avoid folds. Wrap your
prize-winning tape in news-
paper to prevent shifting in
transit. Of course, you
should keep a master copy
as there will be no return of
your tape or print.

Stop printing everyone
else’s pix. Make one of your
own that will have your call
letters on the final line. It is
worth the effort. Discover
your own little pix tricks
When you create that win-
ner, you can display it on the
shack wall with pride. You
may even want to copy it on
high-contrast line film and
make your own unique pho-
tographic QSL cards. let’s
see your pix on the page
soon. Wl
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CES-Simplex Autopatch 5§10-SA Wi

3E.98.05.%9. 0% wr v, 0e0y
o pe

sih o ety

PatchFM
Transceiver To Your Telephone Great For

Telephone Calis From Mobile To Base Simple

To Use - $319.95

~ Naasy

—|

stocked: MFJ-1224
AEA CP-1

SANTEC .
ST-220/UP £
ST-144/UP 4
..... ST-440/UP 3
NEW IMPROVED 5'3
MURCH Model [T Models i
UT2000B 900, 9408, 941C & 982. ¢
Computer Interfaces pepeaters in Stock: ::

DENTRON AMPLIFIERS
GLA-1000C

Spectrum SCR-1000, 4000, & 77
ICOM IC-RP 3010 (440 MHz)

KANTRONICS Kantronics
Field Day 2, Mini-Reader,

Interface, Software &

Complete Butternut Antenna
Inventory In Stock!

ICOM IC-RP 1210 (1.2 GHz)

DIGITAL
FREQUENCY
COUNTER
Trionyx

0-600 MHz
Digimax Model
D-510 50 Hz-1GHz

In Stock

Code Tapes G
" Robot 800C - 1200C
Tl Color Mod Kits
- 5'723 6JS6C Long-range Wireless
12BY7A & (] :'"s::::ns for export
> -
b .Z’ BENCHER PADDLES &
: BIRD Q\’ NGl Vibropiex Keys In Stock!!
REA 144 MHz 1T T'wattmeters & -8 Pe ?
AEA 440 MHz Elements = New TEN'TEC
ANTENNAS - Corsair In Stock

e it A

Tri-Ex Towers
y-Gain Tower
& Antennas,
and Rotors

R%|
s ‘i j
will be shipped direct

to you FREE of shipping cost.

|

New York City’s LARGEST STOCKING HAM DEALER

‘“Aqul Se Habla Espanol”’

COMPLETE REPAIR LAB ON PREMISES

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic,
Astron, B & K, B & W, Bash, Bencher, Bird, Buttemut, CDE, CES, Collins,
Communications Spec. Connectors, Covercraft, Cubic (Swan), Cushcraft,
Daiwa, Dentron, Digimax, Drake, ETO (Alpha), Eimac, Encomm, Heil-
Sound, Henry, Hustler (Newtronics), Hy-Gain, Icom, KLM, Kantronics,
Larsen, MCM (Daiwa), MFJ, J.W. Miller, Mini-Products, Mirage,

BARRY INTERNATIONAL TELEX 12-7670
TOP TRADES GIVEN ON USED EQUIPMENT
STORE HOURS: Monday-Friday 9 to 6:30 PM
Parking Lot Across the Street

Saturday & Sunday 10 to 4 PM (Free Parking)

AUTHORIZED DISTS. MCKAY DYMEK FOR

and books in

Heil Sound Eq.
Mike cartridges

stock.

Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook,
Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec,
Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Commercial Radios, Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers,
Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

SHORTWAVE ANTENNAS & RECEIVERS
IRT/LEX-“Spring St. Station’
Subways: BMT.“Prince St. Station”
IND-**F" Train-Bwy. Station”

Bus: Broadway #6 to Spring St.

EALERINQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS stocked & serviced on premises.

Amateur Radlo & Computer Courses Given On Our Premises, Cali
Export Orders Shipped ImmedIately. TELEX 12-7670

«~See List of Advertisers on page 114
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WATCH FOR HAL’S NEW PRODUCTS

HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHz)

2304 MODEL #1 KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS $19.95
2304 MODEL #2 KIT (with preamp}) $29.95
2304 MODEL #3 KIT {with High Gain preamp) $39.95

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE
CAST HOUSINGS

BASIC POWER SUPPLY $19.95
POWER SUPPLY KIT FORABOVE WITH CASE .$24.95
FACTORY WIRED & TESTED $34.95

ANTENNAS & OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO.

2100-2500 MHZ
X/ \ “HMR-Il COMPLETE UNIT
f gé‘ COMPLETE SYSTEM AS SHOWN. NOT A KIT. INCLUDES
" A PC BOARD, POWER SUPPLY, CABLES &
CONNECTORS —PRE-ASSEMBLED AND TESTED. 24¢8
GAIN OR GREATER.

14units....... ... .$89.95 ea.
5 or more units ....879.95 ea.

‘HAM MICROWAVE RECEIVER

PRE-SCALER KITS

HAL 300 PRE .(Pre-drilied G-10 board and all components) .$14.95
HAL 300 A/PRE . .{Same as above but with preamp} .$24.95
HAL 600 PRE .{Pre-drilled G-10 board and ali components) .$29.95
HAL 600 A/PRE {same as above but with preamp) .$39.95

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND SOLDER
FLOWED G-10 PC BOARD, 7-567's, 2-7402. AND ALL ELECTRONIC COMPONENTS
BOARD MEASURES 3-1/2 x 5-1/2INCHES. HAS 12 LINES OUT. ONLY $39.95
NEW—16 LINE DELUXE DECODER $69.95
DELUXE 12-BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM 7206 CHIP
PROVIDES BOTH VISUAL AND AUDIO INDICATIONS! COMES WITH ITS OWN TWO-
TONE ANODIZED ALUMINUM CABINET MEASURES ONLY 2% "x3 % " COMPLETEWITH
TOUCH-TONE PAD. BOARD, CRYSTAL, CHIP AND ALL NECESSARY COMPONENTS TO

FINISH THE KIT. PRICED AT $29.95
NEW—16 LINE DELUXE ENCODER $39.95
HAL ECD~—16 LINE DELUXE ENCODER INCLUDES PC BOARD, ALL PARTS & CASE
$39.95
HAL ECD—12 LINE DELUXE ENCODER COMPLETE WITH PC BOARD, ALL PARTS &
CASE $29.95

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT, IN QST
MAGAZINE AND THE 1975 RADIO AMATEUR'S HANDBOOK $16.95

ACCUKEYER—MEMORY OPTION KIT PROVIDES A SIMPLE, LOW COST METHOD OF
ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO
ANY STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95

BUY BOTH THE MEMORY AND THE KEYER AND SAVE
COMBINED PRICE ONLY $32.00

PRE-AMPLIFIER
HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2200 MHz BANDWIDTH ( - 3d8 POINTS). 19 dB
GAIN
FULLY ASSEMBLED AND TESTED $8.95

HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz. 12dB GAIN
FULLY ASSEMBLED $12.95

CLOCK KIT—HaAL 79 FOUR-DIGIT SPECIAL—$7.95. OP-
ERATES ON 12.VOLT AC (NOT SUPPLIED) PROVISIONS FOR DC
AND ALARM OPERATION

6-DIGIT CLOCKe12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-DRILLED PC BOARDS, 1 CLOCK
CHIP, 6 FND COMM. CATH. READOUTS, 13 TRANS., 3 CAPS, 9 RESISTORS, 5 DIODES,
3 PUSHBUTTON SWITCHES AND INSTRUCTIONS. DON'T BE FOOLED BY PARTIAL
KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA. WILL RUN OFF ANY 12.VOLT
AC SUPPLY. PRICED AT$12.95

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS. REGULAR
PRICE. . .$6.50 BUT ONY $4.50 WHEN BOUGHT WITH CLOCK.

SIX-DIGIT ALARM CLOCK KIT FOR HOME. CAMPER, RV, OR FIELD-DAY USE.
OPERATES ON 12-VOLT AC OR DC, AND HAS ITS OWN 60-Hz TIME BASE ON THE
BOARD. COMPLETE WITH ALL ELECTRONIC COMPONENTS AND TWO.PIECE, PRE-
DRILLED PC BOARDS. BOARD SIZE 4" x 3". COMPLETE WITH SPEAKER AND
SWITCHES. IF OPERATED ON DC, THERE IS NOTHING MORE TO BUY*

PRICED AT $16.95
*TWELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK
FROM 110-VOLT AC WHEN PURCHASED WITH CLOCK KIT $2.95

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$25, PLEASE INCLUDE ADDITIONAL $2.00 FOR HANDLING AND MAILING CHARGES.
SEND 20¢ STAMP FOR FREE FLYER. DISTRIBUTOR FOR
Aluma Tower- AP Products
(We have the new Hobby-Blox System)

& W Ha,Tronix

1 o P.0. BOX 1101
“HAL" HAROLD C. NOwlAND SOUTHGATE, MICH. 48136
=31 WBZXH PHONE (313) 2851782




CHAMPAGNE RTTY/CW
on a Beer Budget

CP-1 Computer Patch™ Interface

-~

The AEA Model CP-1 Computer Patch™ interface will let you discover the fastest growing
segment of Amateur Radio: computerized RTTY and CW operation.

When used with the appropriate software package (see your dealer), the CP-1 will patch
most of the popular personal computers to your transceiver for a complete full-feature
RTTY/CW station. No computer programming skills are necessary. The CP-1 was
designed with the RTTY neophyte in mind, but its sophisticated circuitry and features will
appezl to the most experienced RTTY operator.

The CP-1 offers variable shift capability in addition to fixed 170 Hz dual channel filtering.
Auto threshold plus pre and post limiter filters allow for good copy under fading and weak
signal conditions.

Transmitter AFSK tones are generated by a clean, stable function generator. Plus (+) and
minus {-) output jacks are also provided for CW keying of your transmitter. An optional
low cost RS-232 port is also available. The CP-1 is powered with 16 VAC which is supplied
by a 117 VAC wall adaptor included with the CP-1.
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Leon Fletcher N6HYK
1360 Josselyn Canyon Road #46
Monterey CA 93940

How to Increase Your QSOs

N6HYK’s seasoned advice will add spice to your CW contacts —
even if you aren’t a Novice.

en students were in the

fall, 1981, 10-week
course at Pacific Grove
Adult School in California,
studying to take the tests for
licensing as Novices. The in-
structor, Paul Herrschaft
KQ6G, presented excellent
instruction—70% of his
students passed the FCC test
on the first try; the. rest
passed soon after.

But today, more than a
year later, only one of those
students is on the air. Why?

There are several reasons,
of course. But many Novices

tell me there’s one big prob-
lem that stands out above
all others in keeping them
off the air: the lack of practi-
cal, specific tips on just how
to handle CW contacts.

That's no criticism of
KQ6G’s course, nor, proba-
bly, of other typical Novice
classes offered around the
country. Rather, there is a
severe shortage of the spe-
cific information every Nov-
ice needs immediately after
he or she has passed the FCC
tests: the tips and tech-
niques about actual on-the-
air operation.

But Novices are not the
only hams who can benefit
from the following details.
I've heard many General-
class operators, and even a
good many Advanceds and
Extras, making basic oper-
ating goofs, sounding as if it
were their first day on a key.

Yet the tips in this article
are seldom seen in print or
heard from fellow hams.
Search, as | have, the stan-
dard operating manuals,
handouts, instructional
guides, and such, and you'll
find very little of this kind of
information. Mostly all

This is my shack. Here I learned the hard way, through on-the-air experience, the basic tips
and techniques presented in this article, not to be found in existing manuals, guides, etc. As |
operate, | can glance at stick-on notes posted as reminders: “7,228: Hawaii Storm Net”:
WAGIRZ Stan Bringer sked, 3900, 10 pm”; “VE districts needed. . .~
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you’ll read in the publica-
tions and hear from other
hams are generalities. ”Be
patient,” reads one. Another
suggests, "“Be persistent.”
Such vague words are of lit-
tle real help.

Here, then, are nitty-grit-
ties about how to search a
band, how to increase the
number of your QSOs, and
how to be a better operator.
Here are 11 practical, QSO-
tested techniques.

These tips are based on
two sources. Most came to
me the hard way, from my
own on-the-air ‘experiences.
But I’'m not passing myself
off as an expert operator.
Rather, I'm a Novice who'’s
disappointed with the limit-
ed help available to begin-
ners and aware of the need
for experienced hams to be
better operators. So, as |
began operating my station,
| took detailed notes of the
problems —and solutions —
| met.

That system paid off. It
took me just 53 days on the
air to contact all states. The
last one, Domenico Procida
KAQMEI, in Mclaughlin,
South Dakota, came on the
15-meter band at 1929 UTC,
shortly before noon my
time, in California, on Tues-
day, November 2, 1982
Now, I'm not suggesting
that's any kind of record.
Rather, | offer such specifics
to show you that by using
these techniques you can in-
deed improve your own on-
the-air successes.



ALLITEMS ARE
GUARANTEED OR SALES
PRICE REFUNDED

PRICES F.0.B.
HOUSTON

PRICES SUBJECT TO
CHANGE WITHOUT

MADISON

=
=
T

Houston COM-VENTION °'83
The 1983 ARRL

JANEL, SHERWOOD 10% off list
DRAKE TR7A/RV75 ... 1700.00
TR7TA (5w cmsamossssvwa 1389.00

ROCKWELL KWM380 . 3995.00
QSL Holder or Coax Seal2.00 ea
TCG 2.5A/1000PIV .. .. .... 19¢
BENCHER ST2

Chrome singlelever . ... .. 45.00
Call Don for Sony Prices
BIRD 43 & elements . .. .. Stock
ROBOT 1200C SSTV .. 1139.00

A50C) b amian s o soteh 789.00

800C s 5o 2:emass nramsve 789.00

400CKit.......... .....469.00

BOOC Kt sy e ot honivernn 5.4 155.00
JERSEY Specialty

RG213) s 3ve i sniemamnny. 29¢/1t

RGEX, , 4o Dirs-sis seirire o & 10 14¢/1t
AMPHENOL PL259

Silverplate ............... 1.25
SURPLUS SALES

Resistors 1/4,1/2, 1,

2Wattovisnimintusnases 10Cea

Caps to 1mFd, 100V .. .25¢ ea
Tubes, Schematics, Meters,
Switches, Coils, Connectors,

AMATEUR RADIO

NOTICE. < National
Teus suBiecr 10 Electronics Supply
PRIOR SALE 45 Astro Village Hofel
SIGNAL ONE .
Milspec 1030 ... .. .. $4995.00 Let Madison ANTENNAE
ROBOT 800............. 447.00 : : R BV ieararvpacacsy ot 0 ep s RAS $125.00
o LUR o aleeht A5 Outfit Your Radio BBTY. nencnnrsos vy on xmsanssiinas 139.00
PR STOK & s Cwscain st e 229.00 Room With ¥2§V2T>’1V$§é """"""""""" igg.gg
STHDEG ooy pex st 00 gl et ranat o m (N [ICOWREER gt b s s danpanan e :
TOKYO HYPOWER i 7 . 3TBA - Hustler ................. 199.00
HC200 Tuner ........... 89.00 BaCkV tlo Sc,r,OOI SBTV mne nmermee 0 aee vev oo d I8 4 99.00
HC2000 Tuner ......... 289.00 TE7DX daty = anar okst.d Soalan A An 349.00
:tgmgm\; :mp ........ gig.go alues: EXPIOrer 141 siwaenie aass »taReas 269.00
0160V Amp ........ .00 Big LCD Clock 7107 10" MIHZEKIY mrcactumar oodcsior 79.00
BELDEN CABLE GMT/Local twin display, black frame with HD73 ROOF . cumsgroasnoignsssabne 99.00
9258 RG8X ............. 19¢/ft large, easy-to-read display (.6" high) Ham 4 Rotor ,u.....:icoismuenna 199.00
8214 RG8 foam ......... 39¢/ft Batteries included. $29.95 + $1.50 shipping.
8237 RG8B' srwresesne s 36¢/ft E ALPHA
8235 300 Ohm kW . — 'n
twinlead ................ 20¢/ft L’ -,
8000 14 Ga. "EEL{E‘ 'Egu'-l .
stranded ant............. 10¢/ft { L Great prices - call!
8267 RG213 ............ 46¢/1t : Example of a great deal: 76PA for $1690
8448 rotorcable ......... 27¢/1t LOCAL L Alpha work and all mods by our Factory Technician.
2:252222";“;2‘:; cabie ‘:::ég COMPUTER CORNER: Call our techs on
------- : Saturday morning for advice on hooking upand
SANTEC 144uP .. ... ... 279.00 HAM TAGS operating your Madison purchased computer
;EI)_(;I_;_P ----------------- ggg 88 $12.95 + $1.50 shipping items. We offer service after the sale for

everyone.
AEACPY ... ... ............. $199.00
Software in stock (10% discount)

With CP1 purchase -
MFJ 1224 Interface ............. $79.95
Kantronics Interface ............ 139.00

DON’S CORNER:

Everything in life seems a big mystery to
us, including the world of the ham. Kids
have less fear of the unknown than us, so
why not introduce some youngster to the
fascination of ham radio. It's a good
feeling. | know. I've done it.

Don't shrink away from the idea of buying
a new radio because you're sure a new
one will come out next week. The options
and quality has neverbeenas good asitis
now. The new crop of radios amazes me.
Bells and whistles galore, and yet our
warranty repair load is a fraction of just a
year ago. There was this CB’er who
broughtin his rig for repair after getting so

\ HOUSTON, TEXAS 77010

713-658-0268

and a bunch more in stock. FT ONE w/accessories ... 2300.00 mad at it that he shot it . . . honest.
. FT208RA................... 269.00 73, Don
Madison-Hal: Trade up your old } Fy|| line of Yaesu accessories
VIC20, Kantronics, software or in stock! We will open and inspect ’
VIC20, AEA, software for new Hal = B all equipment at your IFIT’S
CT2200, KB2100 system, $900.00 SP107 (|lmlted) a6 0adbsut s b 20.00 requ:e\sl Adccc‘a“ssOnes i NOT USTED,
9 I{ will be inst.
difference, fob Houston Fili230) s we-2 diremafin s o e d 4 299.00 L =i et CALL ME!!
We stock what we advertise, and much more.

1508 McKINNEY e *CALL FOR QUOTES TOLL FREE - ORDERS ONLY

1-800-231-3057

«~See List of Advertisers on page 114
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A beginner’s collection of QSL cards can grow surprisingly
fast. As cards come in, the XYL often gets interested in them.

The other source for these
tips was the 96-member U.S.
Naval Postgraduate School
Amateur Radio Club in
Monterey, California. At one
of its monthly meetings, |
asked members to tell me
specifics they thought
would help improve oper-
ating skills.

Here’s what | learned.

1) Headphones: This tip
stands out far above all oth-
ers for two reasons. First, it is
absolutely essentjal. Sec-
ond, it is rarely mentioned in
any of the usual lists of oper-
ating tips.

Get yourself a really good
set of communication-style
headphones. Tell that to the
typical ham who's been on
the air a month or so and he,
or she, may stare at you as if
you'd just announced that
people need air to breathe.
The need, the value, of
headphones is apparently so
obvious it's almost never
mentioned. But there are
some rank beginners—I, for
one—who need to be told
about the need for a headset.

Good phones increase the
volume. They focus your at-
tention. They sharpen your
listening. They reduce other
sounds. They improve, great-
ly and immediately, your
operating. They’re indispens-
able. Absolutely.

How to choose your
phones is, frankly, beyond
my technical knowledge. |

just went to a major dealer
of ham equipment and said,
“Show me your very best
phones.” He offered three. |
found one felt heavy. Anoth-
er looked like inferior work-
manship. As | picked the
third, the salesman said,
“That’s the set I've found
best” My selection: Ken-
wood HS-5. | have no idea
how they measure up with
other phones technically.
But they fit me, sound great,
feel good, and significantly
increase my operating skills.

The rest of these tips are
not in any order of priority.
You should pick out the
ones which will help you
most at the level of qn-the-
air operating you’re at right
now, then make mental
notes to use the other tips as
the need may arise.

2) Listen around the "Big
Guns.” They're those super-
powerful stations. Often
they pour out CW at 15 or
more words a minute,
somehow expecting Nov-
ices to answer. Once you
hear one of them, tune care-
fully, slowly, intently, just
above and just below their
signals. A great many times
I've found those power-
houses come on the air and
hide, but not completely
block, some smaller, less
powerful, slower CQer.
Often, that modest-sound-
ing station is much more in-
teresting to QSO. He, or she,
may often be more eager,
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Referring to my log | find added pleasure in hamming by pin-
pointing the location of a station soon after completing a
QSO. This one, Jim Wesseling KA9MXO from Spring Grove,
Illinois, will have a red dot added to the map to help me keep
track of the spread of my QSOs throughout the nation.

receptive, and considerate
of your slower, less skilled,
less confident operating.

3) Listen at a “hangout.”
That’s what | call a spot on
the band where stations
gather. When 40 meters is
open, for example, it's usual-
ly at the very lowest end of
the band. Then, often, up
around say 7110 to 7.120,
there may be a relatively
open space, followed by an-
other hangout. If there are
but, say, five or so hams op-
erating in those groups, you
might be able to catch a CQ
quickly and easily. But if ten
or more stations are working
the hangout, singling one
out may be difficult. Ac-
cording to my ears, they just
beat each other up, block
each other, ¢ut out each
other, and interfere with
themselves and with poten-
tial contacts. They may be-
come a pileup. So | tune
elsewhere. | search for an-
other group, but a small,
responsible, orderly group.
There, often, | can find a
good station that is “contact-
able,” if that’s a word.

4) Listen where there’s no
action. Chris Thais NQ6Q of
Monterey, California, told
me, “When | turn my trans-
ceiver on, | generally check
out the overall sound that’s
on the air. If | don’t hear any

traffic, it doesn’t necessarily
mean the band is down.” He
sends out a CQ anyway,
and, surprisingly often, he
says, he gets a contact.

5) Consider the problems
of that old tip, “"Send your
CQ and your call at the
speed you want to copy.”
Generally, that’s a good
technique. But sometimes it
may help to send it slower
than you can or want to
copy. If you're cautious, as 1
am, you could figure a slow-
er CQ may help make sure
someone hears you clearly
and correctly.

On the other hand, you'll
increase your CW speed if
you extend vyourself a bit
now and then. At least once
a day, | give a call to a key
that’s buzzing along three or
so words faster than my
present best speed. You, too,
should push vyourself into
copying faster than you feel
is comfortable, at least now
and then. Sure, you may
miss some copy. But you
don’t have to send “SOLID”
after every listen. | find that
in a few days of copying
somewhat over my speed, |
can then move my rate of
CQing up a bit and copy
most of what comes back
with comfort.

6) When you fumble, slow
down! Don't let yourseif fall



€31 m Check the Savings at AES*

HF Transceivers: Regular SALE
IC-740* 9-band 200w PEP Xcvr....... $1099.00 9493

*plus FREE PS-740 Internal power supply &
$50 Factory Rebate until gone!

PS-740 Internal power supply........ 8159 00 149%*
EX-241 Marker unit...........co....... 0.00

EX-242 FMunit......oooevieeennenn. 39.00
EX-243 Electronic keyer unit ......... 50.00
FL-44 SSB fitter (2nd IF).............. 159.00 129**
FL-45 500 Hz CW filter (1stIF)....... 59.50
FL-54 270 Hz CW filter (1st IF)....... 4750
FL-52 500 Hz CW filter (2nd IF)...... 96.50 89%
FL-53 250 Hz CW filter (2nd IF)...... 96.50 89
MB-12 Mobile mount .................. 19.50
HM-10 Mobile scan microphone...... 39.50
1C-730 8-band 200w PEP Xcvr w/mic ... $829.00 649%*
FL-30 SSB filter (passband tuning)... 59.50
FL-44 SSBfilter (2nd IF).............. 159.00 129°*
FL-45 500 Hz CW filter e 59:50
EX-195 Marker unit.................... 39.00
EX-202 LDA interface; 730/2KL/AH-1  27.50
EX-203 150 Hz CW audio filter ....... 39.00
EX-205 Transverter switching unit... 29.00
HM-10 Mobile scan microphone...... 39.50
MB-5 Mobile mount.................... 19.50

IC-720A 9-band Xcvr/.1-30 MHz Revr $1349.00 899%
FL-32 500 Hz CW filter ................ 5950~

FL-34 5.2 KHz AM filter ... 4950
MB-5 Mobile mount.................... 19.50
1C-7072 transceive interface, R-70 .. 112.50

New Model! Regular SALE
I1C-751 9-band xcvr/.1-30 MHz Rcvr$1399.00 1259
PS-35 Internal power supply ............ 160.00 144%
FL-52A 500 Hz CWw filter ........ TBA

FL-53A 250 Hz CW filter ... TBA
FL-33 AMfilter................ TBA
HM-12 Hand microphone.... TBA
SM-6 Desk microphone ................... TBA
External frequency controller............. TBA
High stability reference crystal........... TBA

Accessories: 720/730/740 Regular SALE
PS-15 External 20A power supply....... $149.00 134
EX-144 Adaptor; CF-1/PS-15......... 6.50

CF-1 Cooling fan for PS-15............ 45.00
PS-20 20A switching ps w/speaker ..... 229.00 199*%
CC-1 Adaptor; HF radio to PS-20 10.00
CF-1 Cooling fan for PS-20............ 45.00
SM-5 8-pin electret desk mic 39.00
SP-3 External speaker............ 49.50

Speaker/phone patch (specify radio)...... 139.00 129**
AT-100 100w B8-band automatic ant tuner 349.00 314*%
AT-500 500w 9-band automatic ant tuner 449.00 399
AH-1 5-band mobile ant w/tuner ....... 289.00 259°%

HF Linear Amplifier Regular SALE
1C-2KL 160-15m/WARC solid state linear 1795.00 1299

Order Toll Free: 1-800-558- 0411

VHF/UHF Multi-modes: Regular SALE
IC-251A 2m FM/SSB/CW Xcvr/AC ps... $749.00 549°%

$50 Factory Rebate until gone!

I1C-551D 80w 6m Xevr......cooeeeeemnnnn. $699.00 599%*
PS-20 20A switching ps/spkr......... 229.00 199*
CF-1 Cooling fan for PS-20......... 45.00
EX-106 FM adaptor........c..c.c...... 125.00 112
I1C-451A 430-440 SSB/FM/CW Xcvr/ps 899.00 699°%
IC-451A/High 440-450 MHz Xcvr/ps  899.00 699°%
AG-1 15db preamp, IC-451A/45.-.. 89.00 79
VHF/UHF FM: Regular SALE
1C-25A 2m, 25w, up-dn-ttp mic, grn leds $359.00 319%*
IC-25H as above, but 45 watts .......... 389.00 349
1C-25A ‘82 model; 25w, ttp mic, red leds 349.00 289°%%

IC-45A 440 FM xcvr, 10w, TTP mic..... 399.00 359*
1C-22U 10w 2m FM non-digital Xcvr.... $299.00 249%
EX-199 Remote frequency selector ..  35.00

VHF/UHF Multi-modes: Regular SALE
1C-290A 2m FM/SSB, TTP mic .......... $549.00 389
1C-290H 25w 2m SSB/FM Xcvr, TTP mic  549.00 489°%*
1C-560 10w 6m SSB/FM/CW Xcvr...... 489.00 439**
1C-490A 10w 430-440 SSB/FM/CW Xcvr 649.00 579
VHF/UHF Portables: Regular SALE
1C-202S 2m port. SSB Xcvr, 3w PEP $279.00 249**
1C-505 3/10w 6m port. SSB/CW Xcvr 449.00 399%

BP-10 Internal nicad battery pack... 79.50
BC-15' AC Charger v wss s se svmanaw 12.50
EX-248 FMunit...........occovevennn.ee 49.50
LC-10 Lleathercase.................... 34.95
1C-3PS Power supply.....cooevueveninenes 95.00 89
1C-20L 2m amp, 10w PEPor FM ........ 98.00 89**
I1C-30L 432 amp, 10w PEP/FM.......... 105.00 94%
New models! Regular SALE
1C-120 1.2 GHz FM mobile............... 499.00 449
RP-1210 1.2 GHz, 10w repeater......... 999.00 899
1C-271A 2m, 25w multimode............. 699.00 629°%
IC-471A 430-450 MHz, 10w xcvr ... 799.00 719
RP-3010 440 MHz repeater.............. 999.00 899**

Shortwave receiver Regular SALE

R-70 100KHz-30MHz digital receiver ... $749.00 649
EX-257 FMunit............ooooeee. 38.00
IC-7072 Transceive interface, 720A  112.50

FL-44 SSBfilter (2nd IF).............. 159.00 129
FL-63 250 Hz CW filter (1stiF)...... 48.50
SP-3 External speaker................. 49.50
EX-299 (CK-70) 12V option
MB-12 Mobile mount..................

ICOM Handhelds

The Transceivers. The IC-2A features
full coverage of the 2 meter ham band.
The IC-3A covers 220 to 224.99 Mhz,
and the IC-4A, 440 to 449.995 Mhz.
Each comes with BP-3 rechargable
battery, AC wall charger, flex antenna,
earphone, wrist strap, and belt clip.
Accessories are interchangable. Siide
on, removable battery pack allows
quick change and may be charged
while removed from transceiver.

Regular SALE

2 meters:
I1C-2A .15/1.5w 2m HT/batt/wall cgr § 239.50 214*%

IC-2AT .15/1.5w 2m HT/batt/cgr/TIP...
220 MHz:

1C-3A 220 HT/batt/wall cgr ..............
1C-3AT .15/1.5w 220 HT/batt/cgr/TTP
440 MHz:

269.50 219**

269.95 229"
299.95 239

I1C-4A .15/1.5w 440 HT/batt/wall cgr... 269.95 229°*
IC-4AT .15/1.5w 440 HT/batt/cgr/TTP  299.95 239**
Hand-held Accessories: Regular
BC-25U Extra 15-hour wall charger.............. $10.00

BC-30 1/15-hour drop-in charger for BP-2/3/5 69.00
BP-2° 450 ma, 7.2v 1w ext. time battery....... 39.50
BP-3 Extra std. 250ma 8.4v 1.5w battery....... 29.50

BP-4 Alkaline battery case...................... .12.50
BP-5° 450 ma, 10.8v 2.3w hi-power battery.... 49.50
*BC-30 required to charge BP-2 & BP-5

FA-2 Extra 2m flexible antenna.................. 10.00

..10.00

CA-2 Telescoping %-wave 2m antenna........
..18.95

CA-5 %-wave telescoping 2m antenna..

CA-3 Extra 220 flexible antenna.. s (9512
CA-4 Extra 440 flexible antenna.................. 9.12
CP-1 Cigarette lighter receptacle chgr for BP-3... 9.50
DC-1 DC operation module ....................... 17.50
HM-9 Speaker/microphone....................... 34.50
LC-2A Leather case without TTP cutout......... 3495
LC-2AT Leather case with TTP cutout............ 3495
ML-1 2m 2.3/10w HT amp. (Reg. $89).. SALE 79.95

ML-25 2m 20w HT amp. (Reg. $199°°) SALE 179.95
1C-M12 12 ch Marine hand-held .. SPECIAL $199.95
Misc. accessories: Regular
24-PP 24-pin accessory Plug..........co.eueeee $ 4.00
BC-10A Memory back-up;, 551/720/730/740.. 8.50
BC-20 Nicads & DC-DC charger for portables... 57.50
BU-1 Memory back-up; 25A/290A/490A....... 38.50
EX-2 Relay box w/marker; 720A/730/701..... 34.00
HM-3 Deluxe mobile mic, specify radio 17.50
HM-5 Noise canx mobile microphone, 4 pin.... 34.50
HM-7 Amplified mobile microphone, 8 pin...... 29.00
HM-8 Touch-tone mic; 255A/260A, 8 pin....... 49.50
HM-10 Scan mic.; 255A/260A/290A/25A...... 39.50
HM-11 Scan mic.; 490/25A/290A.........
HM-14 Scanning/TTP mic, 1C-25A/45A ... ... 49.50
SM-2 4-pin electret desk microphone; 551D.... 39.00
SM-5 8-pin electret desk mic.; 251A/451A..... 39.00
Mobile mount, specify radio
GC=4 WO CIOCK: 4 25 o6 2050 2 55 5 'kt s ow swroms

In Wisconsin (outside Milwaukee Metro 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

Ohio WATS 1-800-362-0290

Qutside 1_800-321-3594

Ohio

ORLANOO. Fla. 32803
621 Commonwealth Ave
Phone (305) 894-3238

Fla. WATS 1-800-432-9424

Qutside 1 800-327-1917

CLEARWATER, Fla. 33575
1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

Associate Store

LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630
1072 N. Rancho Drive
Phone (702) 647-3114

No In-State WATS

Quiside 1.800-634-6227 15 min. from O'Harel

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181
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into that bad habit you hear
often from “Super Fists,”
those who send over their
skills, make fumbles, then
speed up still more. Almost
always, they just make more
and still more errors. You'll
be much more successful by
slowing down when vyou
can’t get your key away
from stuttering. Then, after
just a half-dozen more
words or so, at a slower
sending rate, you'll usually
get your rhythm back. You'll
regain your cool and reduce,
sometimes even eliminate,
your errors. And then you
can start to increase your
speed again

7) Make your on-theair
time important to you. One
member of the Monterey
ham club told me, “Don't
try to slip your QSOs in be-
tween your other scheduled
chores. That will raise your
tension level and can leave
you with a bitter taste for
CW.” My experience con-
firms that advice. Turn on
your station and operate
your key when you're re-
laxed, confident, and ready.
Consider your time on the
air as something special —
which, of course, it is.

Still, other hams turn to
air-time when they are a bit
uptight. They find relaxation
in their QSOs. As in all these
tips, select what's best for
you. Try different tips and
technigues. If they work for
you, keep them; if they don’t
interface with your own in-
terests or skills, forget them.

8) Don’t bother with sta-
tions which “don’t sound
right.” Earlier today | was on
the air, searching. | heard a
faint CQ, so faint | had to
struggle to catch the call
“What the heck,” | told my-
self, “give the guy a call—
maybe he’ll get stronger.”
Sometimes they do. And, of
course, sometimes they get
weaker. Then the contact
may become frustrating for
you. You may get more out
of your hamming if you let
doubtful calls go by.

Another example of con-

Beginning operators, until they get a fair number of QSOs,

often find it hard to think up the words to use and then spell
them. To help solve such problems, | refer to a notecard

prepared with key phrases on it.

Photos by Steven Ybarrola

tacts which don’t sound
right is the ham who fum-
bles his own call more than
once or twice in a CQ. When
there’s apparently no other
signal on the air, | some-
times figure, “Well, maybe
he’ll settle down once we
make contact.” Sometimes
he does, indeed, become a
textbook version of good
sending. But often the errors
just keep piling up. And |
keep getting more and more
uncool in trying to read him.

9) Know how to tune up.
This is another elementary
technique, yet from what |
hear on the air, many hams
with years of experience
have still to learn how

I'd read and believed all
that literature that says,
Never tune up on the air.”
But some experienced oper-
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ators told me, “You have to
tune up on the air to make
sure your swr is down where
it should be” Finally, Tim
Wheelis KQ6V, an Extra-
class ham living in Pacific
Grove, California, came to
my shack and showed me
just how to do it—on my
equipment. My problem was
that everyone who was tell-
ing me what | should do had
gear that was different from
mine. KQ6V has the same
Heathkit equipment as |
have. His tips were clear,
specific, and relevant. They
worked! So you, too, should
avoid using tips about gear
other than your own

10) Check the action on
the other bands regularly. |
make it a practice to do that
about every hour I’'m on the
air— after about every two

contacts. | might be happy
with plenty of contacts on
15 meters, for example, but |
want to be there when 10
opens!

11) Learn to live with
QRM and QRN. A friend of
mine, a non-ham, visiting my
shack heard the Russian
woodpecker. You may not
have met that bird yet. It's a
loud, harsh, steady, persis-
tent pecking sound. It
comes from some Soviet
electronics project and is
not intentional interference,
I’'m told. It may last just a
few seconds, yet other times
it may go on for an hour or
longer. Sometimes it settles
on just a small part of a
band; other times it will
range up and down quite an
expanse of frequencies. On
hearing that horrible sound,
my friend asked, ”Is he paid
by the makers of headache
pills?” | doubt that. Still, you
should learn to live with it
and with other interfer-
ences, static, and distrac-
tions. Don’t become one of
those operators who CWs ”|
must QRT (stop sending)” as
soon as listening gets a bit
difficult. Try a bit harder
and a bit longer when rough
stuff gets on the air, and
you'll soon find you can
copy through a lot more
QRM and QRN than you
might have thought.

There, then, are tips and
techniques which can help
every Novice fill up his or
her logs faster than ever
And for you old hands, re-
viewing such basics just
might get you, too, into sta-
tions you’ve never reached
before. l

Novice or experienced:
Please send me the tips
you've discovered, the
techniques you use to im-
prove your on-the-air
skills. Include your cali,
name, and QTH so you
might be mentioned in a
future article rounding up
still more specifics.




step up to the best...

Without doubt LR-1 is the repeater value leader! Compare its
outstanding performance with any repeater -- then look at
its price. LR-1 features include individual die-cast shielding

of receiver and transmitter plus a separately shielded
6-stage receiver prefilter for peak performance in
harsh RF environments ¢ Front panel metering of
all vital functions ® CW identifier ® Symmetric
hard limiting for clean natural audio ® Low

power MOS control logic ® Even the
cabinet is included -- just plug in and go!

LINKING? The LR-1 is also available with
control circuitry for Link Transceiver
operation. Now link repeater sites with the
flexible control capability you've always
wanted.

HIGH POWER? Our PA-75 power amplifier is the
champion! Ruggedly built to give years of dependable
operation in continuous duty repeater service.

Mark 3C repeaters and controllers have no
equal in performance. Both units feature
auto patch, reverse autopatch, autodial, 13
Morse messages and a total of 39 func-
tions. Both feature micrcprocessor control
and both have been proven in the field from icy
Alaska to tropical Brazil. A Mark 3C supercontroller

can make any repeater a super performer. The Mark
3CR repeater is in a class by itself. [t combines superbly
: designed RF circuitry in one handsome package. It is
! without doubt the world's most advanced repeater!

CALL OR WRITE FOR FULL DETAILS

MICRO CONTROL SPECIALTIES

23 Eim Park ® Groveland, Massachusetts 01834 o Telephone (617) 372-3442
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Cary Bischoff KB2GA
1358 C. Hommel Road
Saugerties NY 12477

Home-Brew an
Apple Computer— and Save!

In this 73 exclusive, KB2GA reveals the secrets of Apple*
construction. From keyboard to motherboard, it’s all here.

Photos by KB2GA

European
Component Quantity
555
558
741
2513
Character Generator
6502
9334
8304
8728
8797
74166
74L.S00
741502
74LS04
74LS08
74LS11
74LS20
741832
74L.S51
74L.S74
74LS138
7415139
74LS151
74LS153
7418157
7415161
7415174
74LS194
7415251
74LS257
74LS259
7415283
74574
74586
745151
745175
745195
4116 (RAM) (48K)
ROM Set
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Table 1. Apple integrated circuit list.
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Domestic
Quantity
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ately, many amateurs
have been using per-
sonal computers in the
shack. There have been
many fine articles in ama-
teur publications describing
some of the uses of home
computers as a valuable sta-
tion accessory 12345
This article will describe a
method of obtaining an
equivalent to one of the bet-
ter computers on the market
today at a cost well below
the normal price. Enough in-
formation will be presented
to enable you to obtain
parts and then build and test
a computer using a pre-
assembled board

System Features

There are many variables
that should be considered
when selecting a microcom-
puter system. We can over-
simplify a bit and say that
the two most important con-
siderations are functionality
and price. Or, how can we
get the most bang for the
buck?

As with other station ac-
cessories, we could consider
building a computer. There
are many articles about how
to make a small computer
using various microproces-
sors, but after all the effort

of gathering parts, wiring,
assembly, and testing, you
may be left with a system
that has no readily-available
software and is without a lot
of flexibility.

An easier way is to obtain
an assembled board for one
of the more popular com-
puters. There are mother-
boards available for the Ap-
ple Il computer from legiti-
mate sources.®’” Since the
entire computer is on a
single board, connecting the
power supplies, an ASCII
keyboard, and a monitor re-
sults in an operational sys-
tem. An ordinary tape re-
corder can be used to store
programs.

Other than the obvious
cost savings, there are other
advantages to doing it your-
self. First, you will have an
understanding of what is in-
side the system should it
ever need service. Second,
the package can be made
more RFI tight than the fac-
tory model. All computers
generate a certain amount
of rf, and when you are try-
ing to pull in a rare DX sta-
tion out of the mud, each dB
of attenuation around your
computer (the rf generator)
is important. Third, the
package can be customized

*Apple is a registered trademark of Apple Computer, Inc.



to your particular liking.
(Three possibilities are rack
mounted, table top, or a
portable package) You may
even want to leave room for
interface circuitry such as a
keyer or RTTY. Also, there is
the pride and satisfaction of
doing it yourself

Before getting into the ac-
tual construction, let’s con-
sider some of the advan-
tages/disadvantages of an
Apple compared to some of
the other personal com-
puters on the market today.
The large base of Apples
that have been sold means
that there is a lot of good
software written for it. Ap-
plication software is avail-
able through local users’
groups, computer stores,
and via mail order from
many vendors. The Apple
documentation is well writ-
ten, informative, and easily
available. That is important
for a project like this.

The graphics capability is
very good — at least as good
as the other machines in its
price class. With the addi-
tion of a disk drive and a
printer, you could have the
makings of a small business
system capable of being
used for such things as in-
ventory, accounting, tax
preparation, and other func-
tions. A word-processing
system is one of the most
useful applications for a
home computer, and you
may find yourself waiting in
line to update your logs as
one of the junior ops finish-
es a book report. And don't
forget the inevitable and
captivating video games

Construction

Obviously, the first step
in this project is to obtain a
motherboard. The boards
are available in three differ-
ent configurations: a bare
board, an assembled Euro-
pean version, and an assem-
bled domestic board®” As-
sembled and tested boards
can usually be obtained for
$350 to $450. The bare
board typically sells for
$100 to $200.

Photo A. Front view of the case with the system in operation. The hole pattern to the right of
the disk drive is for the speaker.

The bare board requires
installation of the sockets,
I/O (input/output) connec-
tors, discrete circuitry, and,
of course, the integrated cir-
cuits. The integrated circuits
(ICs) required are a 6502 mi-
croprocessor, support 1Cs—
mostly 74LS series—and the
Apple ROMs (read-only
memories) which contain
the Basic program and the
monitor. Table 1 shows the
required integrated circuits.

With the available
documentation, assembling
a bare board is not much
harder than building a kit
(However, | would not rec-
ommend the approach for
anyone without some ex-
perience with digital cir-
cuits.) All the IC locations
and types are silk-screened
on the top of the board,
along with the discrete com-
ponent values. The schemat-
ic for the domestic board is
in the Apple Il Reference
Manual. This book is highly
recommended for all Apple
users and is mandatory if
building is contemplated.
The Reference Manual is
published by Apple Com-
puter Inc., Cupertino,
California (Apple Product
#2LO00TA).

This book and the Apple
ROMs are available from
your local Apple dealer (the
ROMs must be ordered spe-
cially by most dealers). The
books and ROMs are avail-
able via mail from Applied
invention.® Electrovalue®
also sells the entire in-
tegrated circuit package
(minus the ROMs) for $60.00
to $75.00 depending on the
board configuration. They
also have packages that in-
clude connectors, the crys-
tal, speaker, etc. Another

good source for ROMs and
other Apple ICs and manu-
als is Component Sales."* A
set of four ROMs (Integer
Basic version) can be ob-
tained for $35.00 to $45.00.

The European version of
the Apple board can be used
without modification except
for the high-resolution-
graphics mode. This version
sells for less than the
domestic version and may
be easier to find. If you are
interested in the hi-res

Photo B. Front of the case with the cover removed. Note the
position of the disk drive and the motherboard. The termi-
nal strip on the right is for distribution of the ac power. The
copper-clad printed-circuit material can also be seen.
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Fig. 1. —5-volt power supply with zener diode (top) or

3-terminal regulator.
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Fig. 2. Typical circuit for generating — 12-volt supply using
dc-to-dc converter. (*Available from Power Products, 1400
N.W. 70th St, Fort Lauderdale FL 33309.)

graphics, modifications can
be made. This requires
about twenty cuts to the
printed circuit board and a
similar number of jumpers
to be added. Specific in-
structions for this modifica-
tion are available from the
vendor. (Again, you should
have some experience be-
fore attempting the modifi-
cations.) Without making
the modifications, the board
is still usable for most ap-
plications. Note: If a Euro-
pean board is obtained, test
the board for operation in
Basic and low-resolution

KEYBOARD .8

14
Brr

BIT 6

BOTH ICs
741504

graphics before making the
modifications for hi-res.

If you obtain an assem-
bled and tested domestic
version, connect the correct
power supplies and a moni-
tor and you will be “on line.”

Power Supplies

The standard Apple uses a
switching power supply. This
supply as well as other
switching supplies are avail-
able from various vendors 6
Other than the disadvantage
of taking more space and
some more power, linear sup-
plies are perfectly accept-

KEYBOARO
170 CONNECTOR

2 0aTa BIT 7

-7

1[>4H DATA BIT 6

BIT 4

N s
8IT 5 5{>9Honm CIh A
1)

0ATA BIT 4

ars l'| >°l° DATA BIT Y o
8IT 2 |s| >:|z DaTa BIT 2 "

5

ta
BT | |

2 0aTA BIT

STROBE 3 . STROBE A
7

Fig. 3. Inverter circuit schematic.
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able. They are more readily
available and have less high-
frequency noise on the out-
put than the switchers.

Table 2 lists the voltages
and current requirements
for the supplies as well as a
typical commercial supply.
There have been a lot of arti-
cles in this magazine cover-
ing the design and fabrica-
tion of 12-volt regulated
supplies for use with mobile
2-meter equipment, and also
articles describing 5-volt
logic supplies. Also check
your local surplus outlet; |
was fortunate enough to
find suitable 12- and 5-volt
supplies.

Another good source of
reasonably-priced supplies
is Jameco Electronics, 1355
Shoreway Rd., Belmont, Cal-
ifornia 94002; (415)592-8097.

If you are contemplating
adding expansion boards
and other circuitry, consider
using supplies with extra
current capability. A word
of caution: Linear supplies
with more current capability
can be used, but beware of
multiple-output switching
supplies with more capacity
than needed. Some models
require a certain minimum
load on one or more outputs
to operate correctly.

The power supplies get
connected to the mother-
board using a six-pin con-
nector. The connector is an
Amp #9-35028-1. The con-
nector is available from
Electrovalue or can be
ordered specially by your
local Apple dealer. If you
can’t wait for the Amp con-
nector, solder six wires to
the back of the board and
put another connector be-
tween the supplies and the
board. | used a Cinch six-
prong connector pair. The
connector coming from the
board should be the male.
The connector is wired as
follows:

Pin  Function

GND

CND

+5V

5120V
=2V

-5V

(=BT ) B S U i S

Since the —5-volt supply
requires very little current, it
can be generated from the
—12-volt supply using
either a zener diode or a
three-terminal regulator as
shown in Figs. 1(a) and 1(b).

The —12-volt supply can
be obtained with a line-
operated regulator, but low-
current supplies are not as
common as the higher cur-
rent models. Look for dual-
output +5- and —12-volt
units. Another alternative is
to generate the —12 from
the +12 or +5 volts using a
dc-to-dc converter. A sche-
matic for a typical circuit is
shown in Fig. 2. The device
specified is capable of sup-
plying 80 mA, so caution
should be used if the system
is expanded using function
cards.

Several alternative meth-
ods have been presented to
obtain the necessary power;
the choice depends essen-
tially on what is available or
can be obtained easily.

Keyboard

Almost any ASCII (Ameri-
can Standard Code for Infor-
mation Interchange)-encod-
ed keyboard can be used.
Keyboards can be obtained
from several supply hous-
es.® The keyboard must be
wired into a sixteen-pin DIP
connector. The pinout is
shown in Table 3

Some older keyboards
have inverted outputs. The
Apple board looks for a high
output when the data is true.
Forexample, when the B key
is pressed, the output should
be 1000011 —where a zero
(0)is ground and aone(1)is 3
to 5 volts. If necessary, two
hex inverter chips can be
used to convert a negative-
output keyboard into an
Apple-compatible unit. A
schematic for an inverter
circuit is shown in Fig. 3.

Monitor

Some type of video dis-
play is necessary to inter-
face with the Apple. There
are several alternatives. A
surplus monitor would cost
some $25.00 to $100. A
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Connect your
computer
to the air!

The “AIRWAVES” that is, thru the Microlog AIR-1, a
single board terminal unit AND operating program
that needs no external power supply cr dangling ex-
tras to put your VIC-20 computer cn CW & RTTY. And
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black and white TV could
run from no cost to $90.00.
A new monitor is around
$100 to $150. A portable col-
or TV will cost $100 to $400.
A color monitor runs from
$300 to $500.

Monitors can be found on
the surplus market. Most of
these will be black and
white. Any monitor compat-
ible with the Electronic In-
dustries Association (EIA)
and National Television
Standards Committee (NTSC)
standard will work. A one-
volt (adjustable) composite
color video signal is avail-
able at the rear of the board.
This signal can be fed to the
monitor via a cable, usually
with two RCA-type jacks.

The new monitors on the
market today are usually
green on black and are
much easier on the eyes
than the black-and-white
versions. The graphics dis-
plays also are much more
vivid. These can be obtained
from most computer supply
outlets.®

A regular television set is
suitable for use as a moni-
tor. Since the Apple can
generate color graphics,
many users prefer a color
TV. The display on a TV is
not as sharp and crisp as a
monitor. Of course, with a
TV you can disconnect the
computer and watch Mork
and Mindy or Laverne and
Shirley. (Note: Some may
consider that feature a
disadvantage))

Photo C. The case with the rear panel removed. The mother-
board is on the left, and the expansion connectors for pe-
ripheral cards can be seen. The power supplies are on the
right; the supply mounted to the bottom is +12 Vat 1.5 A,
and the supply mounted above and to the upper right of the
case is the + 5-volt supply. The dc-to-dc converter circuit
for the —12 is shown mounted to the case of the +12 sup-
ply. The components on the right are a line filter, circuit

breaker, and an ac line outlet.

An rf modulator must be
used between the computer
output and the TV. The
composite video signal
modulates the output of the
modulator in one of the two
lower VHF television bands:
61.25 MHz (channel 3) or
67.25 MHz (channel 4). Mod-
ulators are available from
your local computer dealer
or Radio Shack ([part
#277-221).

The best monitor, and
naturally the most expen-
sive, is a color monitor de-
signed for computer use.
The display is clear and sharp

Apple Actual Current
Supply Required Recommended
Voltage Capability (System 1) (System2) Supply
+ 5V 2.5 Amp 1.5Amp 1.8Amp Power/Mate EM-
5B or equiv. 5V
at3 A
-5V 250 mA 10 mA 12 mA See text
+ 12V 1.5 Amp 400 mA 1.2 Amp Power/Mate EM-
12B or equiv. 12
Vat15A
12V 250 mA 15 mA 80 mA Power/Mate MM-

12A or equiv. 12
V at 100 mA

Notes: (1) System 1—48K Apple with no peripherals.
(2) System 2—64K Apple with disk drive and controller, printer inter-

face, and a 16K RAM card.

(3) Power/Mate Corp., 514 S. River St., Hackensack NJ 07601;
(201)-440-3100. Will sell smali orders.

Table 2. Voltage and current requirements.
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like the monochrome moni-
tors and the colors are vivid.
The resulting color graphics
are superior to those pro-
duced on a color TV.

Choosing the monitor is
mostly a matter of taste and
the thickness of one’s wal-
let. It is easiest to start with a
system using any available
TV and then upgrade at a
later date.

System Test

Before putting the system
in a package, it is best to test
it on a bench. Assuming an
assembled motherboard is

available, connect the pow-
er supplies as described ear-
lier. Double-check the wir-
ing before turning on the
supplies. Connect a known
good monitor or TV as de-
scribed. Note that we do not
connect the keyboard vet.
Now for the first test.
Turn on the power to the TV
or monitor, and then the sys-
tem supplies. The screen
should be filled with a
bunch of random charac-
ters, letters, numbers, ques-
tion marks, anything. This is
the random turn-on pattern
of what is in the screen-dis-
play memory. At the bottom
left of the screen should be
an asterisk. If all is well, skip
the next three paragraphs.
If the screen does not
show random characters,
turn off the power supplies
and check the connections
and output voltages again.
If everything is OK, turn on
the power to the board.
Check the power to the
board by measuring the
voltages on the board with
respect to power ground.
Check for obvious faults
such as bent IC pins, shorts,
loose components, etc. If
there are no mechanical
problems and the power is
correct, make sure that your
monitor or modulator and
TV and connecting cables
are operational by hooking
them up to a friend’s com-
puter. (It is not necessary to
use an Apple; several other
systems use a video output.)

Pin Function Notes

1 +5V Power supply to keyboard (120 mA
max)

2 Strobe From keyboard, 10 microsec min

3 Reset From keyboard, shorted to GND
when reset

4 No connection

5 Data 5 Part of seven-bit ASCII output

6 Data 4 Ditto

7 Data 6 Ditto

8 Ground System electrical ground (GND)

9 No connection

10 Data?2 ASCH output

11 Datad Ditto

12 Datao0 Ditto

14  No connection

15 12V Power supply to keyboard

16  No connection

Table 3. Keyboard connector pinout.
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ready for travel.

If the problem still per-
sists after the above tests,
suspect a bad IC. The solu-
tion to this problem is sub-
stitution. You will need ei-
ther a known good Apple
from which you can substi-
tute ICs one at a time or an
extra set of components.
Another .troubleshooting
step is to put the board into
a known good Apple and
try it out.

To narrow down the possi-
ble IC faults to some degree,
try the following substitu-
tions. If nothing appears on
the screen, something is
wrong with the clock-divider
chain. Check B1, B2, C1, C2,
and D11 through D14. Also
check the video-generator
section, A3, A5, A8, A9, A10,

CIRCUIT

BREAKER
FILTER 2A

POWER
SWITCH

LINE

Photo D. This photograph shows the case buttoned up,

B4, B8, B9, and B10. If the
screen is covered by a block
pattern which changes in a
random fashion each time
power is turned on, a data
line or memory chip is prob-
ably bad. Check the first
memory bank, C3 through
C10, and the memory data
latches, B5 and B8. Check
the RAM address multiplex-
er, C12, E11, E12, E13, and
E14. Verify that the RAM se-
lect chips, C1, C12, E2, F2,
and J1, are operational.

If the monitor comes up
with a random character
pattern, it indicates that the
CPU is working, the clock
gets divided down correctly,
the address and data lines
work, and so on. Turn the
power off and connect the

POWER
CONNECTOR
PIN

Photo E. The benchtop wooden “enclosure” described in
the text.

keyboard. Turn the power
on and in response to the as-
terisk prompt, type a Con-
trol B. The unit will come up
in Basic. If the ROM con-
tains Integer Basic, a > sign
will appear. For units with
floating-point Applesoft Ba-
sic, a ] prompt will appear.
Once this happens, you
probably have a working
system. Write a small test
program to further verify
operation.

There are several books
on Basic. The Apple If User’s
Guide" is an excellent refer-
ence which also covers oth-
er topics of interest such as
differences between the two
Apple Basics, hardware in-
terface, etc.

To store programs for

S5V

SUPPLY APPLE

nswac @:’:ﬁ‘
CORCOM

381 OR
EQUIVALENT

*2v .
= SUPPLY |=

— =-l2v
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KE YBOARO
CONNECTOR

=

KEYBOARO

Fig. 4. Interconnection diagram.
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later use, some type of mag-
netic storage medium is re-
quired. An ordinary cassette
tape recorder can be used
for program storage and
also can serve as a way of
using commercially-avail-
able software. The Apple Il
Reference Manual describes
the interface and operation.

The first peripheral to
consider should be a disk
drive. After working with
cassettes, the convenience
of a disk drive will be appre-
ciated. Disk drives and con-
trollers are available from
several sources including
Applied Invention ®

Packaging

As we briefly discussed
earlier, there are several dif-
ferent ways in which a unit
such as this could be pack-
aged. | was fortunate enough
to obtain at a reasonable
price the case shown in the
photographs. The case is
open only at the back and
front so that access to the
board and power supplies is
limited, but it is sturdy and
portable. Snapping on the
front and rear covers com-
pletely closes the case and
provides a carrying handle.

A few trips to the local
surplus outlets might turn
up a similar bargain. Unlike
most Apple installations, |
chose to have the disk built
in rather than sitting on top
of the box. Using a hacksaw,
| cut an opening in the front
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panel for the front of the
drive as shown in Photo A.
The drive is screwed to the
bottom of the case.

Since the case is not met-
al, | also took the extra pre-
caution of covering the en-
tire inside with double-sided
copper-clad PC-board mate-
rial. All the separate sheets
of material are electrically
tied together using solder
and ground braid. This
proved to be a considerable
help in curing the TV in-
terference caused by the
system.

If the unit is going to stay
in one location, consider the
approach taken by Jules
Madey K2KG). Photo E
shows this packaging
scheme. The motherboard
sits on the bench and is cov-
ered by an inverted
U-shaped wood structure.
The wood cover supports
the monitor, disk drives and
various interface circuitry.
The power supplies are
mounted below the bench

i,

118 MHz to 136 MH2z
25 KHz channels
Built in AC Power Supply

u"""u'hnlln‘!!!!l'nml‘mmlluml

SYNTHESIZED AIRBAND RECEIVER O
720 Channels (thumb-wheel switches)

and connected via a cable.
The keyboard is mounted in
another wood box in front of
the system. Everything in the
system is very accessible,
and the packaging can easi-
ly be finished in one eve
ning. This method could
also serve as an interim
package until a suitable
case could be located

Some manufacturers
have cases available with
sloping fronts. With the larg-
er models, the motherboard
and power supplies could be
mounted on the bottom and
the keyboard fastened to
the sloping front through an
appropriate cutout. The key-
board would then be at the
correct angle for typing
This package would be very
similar to a factory-built Ap-
ple. Two companies that
make that type of enclosure
are Buckeye Stamping Co."
and Hammond Manufactur-
ing."? (Ask for the “Desk Top
Consoles” catalog from

Hammond.)
i A |"|
Al

F e

Suitable cases and enclo-
sures show up at hamfests
and surplus houses, so keep
your eyes open.

Conclusion

This article presented
some ideas, thoughts, and
actual hardware implemen-
tations of home-built com-
puters. The techniques used
by most of the manufactur-
ers is to put everything on
one board. These boards are
sold also to OEM manufac-
turers for use in computer-
based products. This makes
full-function computers
available if one does a little
digging. Most of what was
discussed here can be ap-
plied to computers other
than the Apple. | hope this
article inspires some other
home-built computers. @

References

1.C. Papas, “Got an Apple?
Want RTTY?”, 73, October, 1982.

2. M. Richardson, “CW and the
Apple I1,” 73, November, 1982.

|| ll
‘I"..lll".. L. ‘"m

BASED ON THE BRI!I'ISH PUBLICATION—-RADIO & ELECTRONICS WORLD

UHF TO VHF CONVERTER {J
(dual purpose converter for 70cm to 2M and 70
cm to UHF TV band)

Specifications:

3.T. Johnson, “OSCAR Path.
finder,” 73, March, 1982.
4. P. Zander, “Computerized

Contest Duplicate Checking,”
QST, June, 1981.

5.G. Vatt, “Computer-Aided
UHF Preamplifier Design,” Ham
Radio, October, 1982.

6. Electrovalue Industrial iInc.,
PO Box 157-F, Morris Plains NJ
07950; (201)-267-1117.

7. XICOM, 801 E. Ogden Ave.,
Suite 1085, Naperville IL 60566;
(312)-369-6125.

8. Applied Invention, RD2 Rt 21,
Hillsdale NY 12529; (518)-325.
3911.

9. Electronics for Communica-
tions, 1358 C. Hommel Rd., Sau-
gerties NY 12477; (914)-246-6858.
10. L. Poole, M. McNiff, and S.
Cook, Apple Il User’s Guide, Os-
borne/McGraw-Hill, 1981.

11. The Buckeye Stamping Co.,
555 Marion Rd., Columbus OH
43207; (614)-445-8433.

12. Hammond Manufacturing
Co., 1690 Walden Ave., Buffalo
NY 14225; (716)-894-5710.

13. Component Sales Inc., 778A
Brannan St., San Francisco CA
94103; (415)-861-1345.

Provision for 12v battery use-low drain

CMOS Motorola Synthesizer Chip

Good dynamic range
Kit includes PCBoard, all components and hard-
ware (enclosure and speaker not included).

Stock No. 40-72001 $162.50*

AIRBAND MEMORY {}

Memory add-on for synthesized airband re-
ceiver.

160 Memory channels with battery data reten-
tion.

LED Channel readout

tery, and rotary code switch.

Stock No.41-00303 $49.95°*

Kit inciudes PCB, all components, NiCad bat-

i

39 4
FET DIP OSCILLATOR {}
(a must for the serlous RF experimenter)

Checks resonant frequency of tuned circuits. A
signal source for adjusting circuits. Marker
generator companion for a sweep generator. An
absorption wave meter.

Specifications:
1.6-215 MH2z
5 ranges
self-contained, 9v battery
Meter and audio (piezo buzzer) dip
Indication

Kit includes PCBoard, all components and hard-
ware punched, painted and lettered case.

Stock No. 40-16215 $52.50*
K AT R
R+ EW U.S. Agent

RADIO {1

Box 411S, Greenville, NH 03048
(603) 878-1033 69
* Shipping and Handling $2.50

Freq. Coverage BMHz in the band 430-440 MHz
with 144-148 MHz IF.

RF Gain 8dB (single filter model)

Noise Figure 2.5dB (single fliter model)

AMATEUR TELEVISION
Freq. Coverage 434-440 MHz
IF Frequency 726-732 MHz
RF Gain 5dB (single filter model)

GENERAL

Supply Voltage 10V stabilized

Supply Current 30 ma approx.
Complete kit of parts including PCB, compo-
nents. xtals and enclosure

A
¥ 2
e
-~
Stock No. InputFreq IF Output(MH2)  Xtal Freq
MHz Commo ATV MHz
--------------- 432:438  144.148 722.728  96.0000 A
40-00170 434-436 144.146 724.730 96.6667
40-00270 436-438 144-146 726732 97.3333 +
40-00370 436-440 144148 728734  98.0000+
4 Supplied with all kits
+ Recommended for ATV $60.50 each
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SEMICONDUCTORS :

MRF-208 - 12.00 MHW-252
MRF-240 - 15.50 MHW-710-1
MRF-247 - 34.80 MPSH-81
MRF-309 - 27.60 MV2205
MRF-422 - 41.40- 78L08CP
MRF-454 - 20.00 2N4401
MRF-901 - 1.75 2N5190

SBL-1 Double-Balance Mixer
CAMBION RF CHOKES:
BROADBAND TRANSFORMERS PER
UNDERWOOD/SEMCO METAL-CLAD

.15 uh,

!
w
[=]

- .50
- .75
- 1.50
- 6.50
122 l.lh,

.33 uh, 4.7 uh, 10 uh - 1.20 ea
MOTOROLA BULLETINS:AN-762, EB-27A, EB-63
MICA CAPACITORS:5pf,10pf,15pf,25pf,30pf,
40pf, 56pf,60pf,68pf,80pf,91pf,100pf,200pf,250pf,390pf,470pf,1000pf

We also carry a line of VHF, UHF amplifiers and ATV equipment.
Call or write for our free catalog.

@2 Communication Concepts Inc. =

2648 North Aragon AveeDayton, Ohio 45420¢(513) 296-1411 .- 14

P.C. BOARDS FOR MOTOROLA BULLETINS
EB-18A - 12.00 AN-762 - 14.00
EB-27A - 14.00 AN-791 -~ 10.00
EB-63 - 14.00 EB-67 - 14.00
KEMET CHIP CAPACITORS:56 pf, 82 pf,
100 pf, 390 pf, 470 pf;-.50 ea

680 pf, 1000 pf;-.55 ea

5600 pf, 6800 pf, .1 uf;-1.00 ea
.33 uf;-1.90 ea .68 uf;-3.90 ea

NO MORE MISSED CALLS
OR ANNOYING CHATTER.

INTRODUCTORY
OFFER!

$89.

Speedcall’s new DTMF

shipping & handling
charges included

commercial-grade kit lets you take control '

Now it's possible for individuals and repeater groups to have a personal (or emer-
gency) commercial-quality DTMF system, at very low cost. Speedcall’s new 312K
decoder kit easily assembles
include a virtually unfalsable ‘““Wrong Digit Lockout” circuit which permits only
correct signals to be accepted as valid.
permitting expanded flexibility and special control applications.

into a compact, high-performance unit.

Features

And the 312K decodes all sixteen digits,

Commercial versions of the 312K are used to perform selective calling of mobile fleet
operations, on-off control of remote facilities (such as power, valves, pumps, etc.),
and to receive the status of single functions (repeater site failure or intrusion, equip-
ment vandalism, power failure, valve or compressor function change, etc.) Speedcall
Corporation manufactures a complete line of DTMF signaling and control systems.
For more information write or call Speedcall at 415/783-5611.

Kit with Enclosure,
Reset Push Button
and Buzzer ... $§104.

«~See List of Advertisers on page 114

= [S{SPEEDCALL g»

Output: Single open collector output. 200mA.

lnput Signal Range: 20mV to 6V (flat input).
Code Capacity: 3 to 8 digit address plus select
any of the 16 touch-tone digits as desired.
Battery Voltage: 13.8VDC Nom. (9to 16V DC)
@ 30mA nominal on standby.

Assembled Dim: 3/4" H x 2-1/8" W x 3-3/4" L

With Enclosure: 1" H x 2-1/2" W x 4-5/8" L

To order, send check or money order to:

DEPARTMENT “K“

CORPORATION

2020 Nanonal Avenue ¢ Hayward. Califorma 94545 3

415.783-5611
(California Residents add 6% Sales Tax)

HI-Q BAL?N
Q

*For dipoles yagss. inverted

vees & doublet Lo
» Replaces center insulator M ’l:\)

» Puts power in antenna o

» Broadbanded 3-40 MHz

* Small hghtweight and
weatherproot

* 1 1 Impedance rat

* For tull legal power and more

« Helps ehminate TV

* With SO 239 connector

only $13.95 o

HI-Q ANTENNA
CENTER INSULATOR

Q/ Small rugged. ightweight
\ weatherproot

Replaces center insulat

HI-Q
Balun

and tull le pow
anag more

$6.95 with SO 239
END INSULATORS

Rugged. lightweight. injec
tion molded of top quality
material, with high dielec
tric qualities and excellent
weatherablility. End Insula
tors are constructed in a
spiral unending tashion to
permit winding of loading
coils or partial winding fcr

vy
'

nnector

tuned traps.
M
. it
" 1
Porent No.
4091330 1
$4'95  Lxapshucton otanienn:
WITH HI-Q
PRICE WITH CENTER
MODEL BANOS LENGTH  HI-Q BALUN INSULATOR
Dipotes
D-80 80.75 130 $31.95 $27.95
040 40,15 66 2895 2495
0-20 20 33 27.95 2395
D-15 15 22 2695 2295
D-10 10 16 2595 2195
Shorened dipoles
SD-80 80,75 90 3595 3195
SD-40 40 45 3295 289¢
Paraliet dipoles
PD-8010  80.40.20.10.15 130 4395 39.95
PD-4010 40.20,10,15 66 3795 3395
PD-8040 80,40,15 130 39.95 3595
PD-4020 40,20,15 66 33.95 29.95
Oipote shoreners  only. same 83 included 1n SO models
S-80 80.75 $11.95 ps
§-40 40 $10.95 pr

All antennas are compiete with a HI-Q Balun or HI-Q
Antenna Center insulator, No. 14 antenna wire, cer
amlc insulators, 100 nylon antenna support rope (SD
models only 50) rated for tull legal power. Antennas
may be used as an inverted V and may also be used
by MARS or SWLs

Antenna accessories—available with antenna orders
Nylon guy rope 450# test 100 feet $4.49
Ceramic (Dogbone Type) antenna Insutators $1.50 pr
S0-239 coax connectors 55

All prices are postpald USA 48
Available at your favorite dealer or order direct from

Dealer Inquiries tnviled

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121

73 Magazine ¢ September, 1983 49




FCC

in a flurry of activity, the FCC recently
made several moditications in the ama-
teur reguiations. The change which has
most likely affected amateur habits is the
deletion of all logging requirements in
Part 97. As of June 9, no transmissions
had to be logged, unless specifically re-
quested by the Commission. Third-party
trattic is also exempt from any logging re-
quirements.

The FCC also engaged in some house-
cleaning in an eftort to clear up ambig-
uous regulations and delete outdated
rules. Among those deletions was the
requirement of a CW ID for amateurs
using video and some common digital
codes.

Finaily, in an NPRM, the Commission
proposed an expansion of the 10-meter
repeater subband, citing the recent rapid
growth in this area.

Here are the final orders and the NPRM
as they appeared in the Federal Register:

Appendix

Parts 0 and 97 of Chapter 1 of Title 47
of the Code of Federal Regulations are
amended as follows:

PART 0—COMMISSION
ORGANIZATION

A.1. Section 0.314 is amended by
adding new paragraph (x) as follows:

$0.314  Additional suthority delegated.

(x) When deemed necessary by the
Engineer-in-Charge of a Commission
field facility to assure compliance with
the Rules, a station licensee shall
maintain a record of such operating and
maintenance records as may be
necessary to resolve conditions of
interference or deficient technical
operation.

PART 97—AMATEUR RADIO SERVICE

B.1. [n § 97.79. paragraph (b} is revised
to read as follows:

§97.79 Control operator requirements.

(b) Every amateur radio station, when
in operation, shall have a control
operator. The control operator shall be
present at a control point of the station.
except when the station {s operated
under automatic control. (Automatic
control is only permitted where
specifically authorized by the rules of
this part.) The control operator may be
the station licensee, if a licensed
amateur radio operator, or may be
another amateur radio operator with the
required class of license and designated
by the station licensee. The control
operator shall also be responsible.
together with the station licensee, for
the proper operation of the station. (For
purposes of enforcement of the rules of
ths part, the FCC will presume that the
station licensee is, at all times, the
control operator of the station. unless
documeritation exists to the contrary.}

2.In § 97.85. a new paragraph (g) is
added to read as follows:

§ 97.85 Repeater operation.

(8) Each station in repeater operation
transmitting with an effective radiated
power greater than 100 watts on
frequencies between 24.5 and 420 M}z

or 400 walts on frequencies between 420
and 1215 MHz. shall have the following
information included in the station
records during any perind of operation:

(1) The location of the station
transmitting antenna marked upon #
topugraphic map having contour
intervals and having a scale of 1:250,000
(indexes and ordering information for
suitable maps are available from the
U.S. Geological Survey. Washington,
D.C. 20242, or from the Federal Center.
Denver, CO 80255):

{2) The transmitting antenna height
above average terrain (see Appendix 5):

(3) The effective radiated power in the
horizontal plane for the main lobe of
antenna pattern. calculated for the
maximum transmitter output power
which oceurs during operation:

(4) The maximum output power which
occurs during operations;

(5) The loss in the transmission line
between the transmitier and the antenna
(including devices such as duplexers.
cavities or circulators). expressed in
decibeis; and

(6) The relative gain in the horizontal
plane of the transmitting antenna,

3. In § 97.88. papragraph (a) is revised,
and new paragraphs {f) and (g) are
added to read as follows:

§97.68 Operation of a station by-remote
control.

(a) A photocopy of the license for the
remotely controlled station shall be
posted in a conspicuous place at the
station location.

(f) The station records shall include
during any period of operation:

(1) The names. addresses. and call
signs of all persons authorized by the
stztion licensee to'be control operators;
and

(2) A functional block diagram of the
control link and a technical explanation
sufficient to describe its operation.

(g) Each remotely controlled station
shall be protected against unauthorized
station operation, whether caused by
activation of the controt link. or
otherwise.

4. Section 97.90 is added to read as
foilows:

§97.90 System network diagram required.

When a station has one or more
associated stations. that is, stations in
repeater or auxiliary operation. a system
network diagram (see § 97.3(v)} shall be
included in the station records during
any period of operation.

5. Seciion 97.92 is added to read as
follows:

§97.92 Record of operations.

When deemed necessary by the
Engineer-in-Charge (FIC) of a
Commission field facility to assure
compliance with the rules of this part. a
station licensee shall maintain & record
of station operations containing such
items of information as the EIC mav
require under Section 0.314(x).

§97.99 [Amended|

6. In § 97.99, paragraph (c} is removed.
§97.103 Undesignated heading.
{Removed]

7. Section 97.103 and the undesignated
heading “Logs" which precedes § 97.103
are removed in their entirety.

§97.105 [Removed|

8. Section 97.105 is removed.

§97.417 (Amended]

9. In § 97.417, papragraph (d) is
removed.
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PART 97—{AMENDED]

Part 97 of the Commission’s Rules and
Regulations. 47 CFR Part 97, is amended
as follows:

1. In § 87.13, paragraphs (c) and (d)
are revised to read as follows:

§97.13 Renewal or modification of
opersator icense.

(c) Application for renewal and/or
modification of an amateur operator
license shall be submitted on FCC Form
610 and shall be accompanied by the
applicant's license or a photocopy
thereof. Application for renewal of
unexpired licenses must be made during
the license term and should be filed
within 90 days. but not later than 30
days. prior to the end of the i

addition. authorizes the use, under
control of the licensee, of portable and
mobile transmitting apparatus operated
at other locations.

(b) The apparatus authorized for use
by paragraph {a) of this section shall be
available for inspection upon request by
an authorized Commission
representative.

6. In § 97.84, paragraph (g) is revised
to read as follows:

§ 97.84 Station identification.

. . . . .

(g) The identification required by this
section shall be given on each frequency
being utilized for transmission and shall
be made in one of the following

term. In any case in which the licensee
has, in accordance with the provisions
of this chapter, made timely and
sufficient application for renewal of an
unexpired iicense. no license with
reference 1o any activity of a continuing
nature shall expire until such
application shall have been finally
determined.

{d) If a license is allowed to expire,
application for renewal may be made
during a period of grace of five years
after the expiration date. During this
five-year period of grace, an expired
license is not valid. A license renewed
during the grace period will be dated
currently and will not be backdated to
the date of its expiration. Application
for renewal shall be submitted on FCC
Form 610 and shall be accompanied by
the applicant's license or a photocopy
thereof.

§97.32 (Amended)
2.In § 97.32, paragraph (f) is removed
in its entirety.

§97.61 (Amended]

3. In § 97.61, the parenthetical phrase
in paragraph (e) is revised to read as
follows:

e **
(when type F1 or A2] emissions are
employed in thesebands, the radio or
audio frequency shift. us appropriate,
shall not exceed 1000 Hz)

4.1n § 97.89, paragraph (a)(3) is
removed In its entirety and paragraphs
(a)(2) and (b)(3) are revised to read as
follows:

§ 97.69 Digital communications.
{a)e **
(2) When type A2, F1 or F2 emissions

are used on frequencies below 50 Miiz,

the radio or audio frequency shift (the
difference between the frequency for the

“mark” signal and that for the “space”

signal). as appropriate, shall not exceed

1000 Hz. When these emissions are used

on frequencies above 50 MHz. the

frequency shift, in hertz. shall not
exceed the sending speed. in baud. of
the transmission, or 1000 Hz, whichever
is greater.

(3) The International Radio
Consultative Committee (CCIR)
Recommendations 476-2 and 476-3
(commonly known as AMTORY);

provided that the code. baud rate and
emission timing shall <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>