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FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V
the ONLY choice! M\l
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SELECT AN OPERATING MODE
USING THE BUILT-IN KEYBOARD . . .

1. SIMPLEX SAMPLING PATCH

Private Patch V achieves a tevel of sampling patch performance
unobtainable in any other product. Crucial to performance is
the noise squelch filter. Compare our five pole filter to the
competition’s two pole filter. Advanced scftware algorithms
perform noise correlation tests which result in greater useable
range than the competition. Nine selectable VOX enhancement
ratios allow you to vary performance from straight sampling to
highly VOX enhanced. (sampling rate decreased while the land
party is speaking). The mobile is in fuil controt and can break-
in at any time.

2. SIMPLEX VOX PATCH

VOX mode offers superb simplex operation with any radio,
including synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear ampiifier can be used to
extend straight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. 1f desired
you can connect Private Patch V to the MIC and speaker jack
of your radio. NO INTERNAL CONNECTIONS ARE REQUIRED.
Control is maintained automatically with buiit-in dial tone
detection, busy signal detection and fully programmable activity
and time out timers. An optional electronic voice delay board
eliminates first word clipping with slow switching radios.

3. DUPLEX PATCH

Select duplex mode when connecting Private Patch V to your
existing repeater or duplex base station. Many features inctuding
semi-duplex privacy made are user pragrammable. The mobile
is in full control at all times.

4. REPEATER CONTROLLER

Private Patch V will convert any receiver and transmitter into
an outstanding performing repeater with duplex autopatch.
Features such as repeater onfoff code, hangtime, activity timer
time, CW ID interval etc. are fully user programmable. Private
Patch V is the right choice for your club system.

Private Patch V is a totally new concept in automatic
phone patches. A built-in keybeoard and menu driven
display allow you to customize all modes, features,
and functions specifically ta your application.

Private Patch V can be a sampling patch today. A VOX
patch tomorrow. And a repeater controller next year!

You may never need another patch again.

COMPARE THESE FEATURES.

* 90 phaone number autodialer
s Last number redial
* Regenerated tone/pulse dialing

s Toll restrict: 1st and 2nd digit restrict, prefix lockout
and digit counting

= 1.5 digit connect/disconnect code

» 2.5 digit secret toll override code

» User programmable CW ID

* Remote hook flash

* Auto disconnect on dialtone/busy signals
¢ Telephone remote base

¢ Remote controlled relay (relay optional)

e Lightning protected

Call or write today for your FREE brochure.

CONNECT SYSTEMS INC.
23731 Madison St. Torrance, CA 90505
Phone: (213) 373-6803

AMATEUR ELECTRONIC SUPPLY: Milwaukee Wi, Wickliffe OH, Ofande FL, Clearwater FL, Las
Vegas NV ¢ BABRY ELECTRONICS CORP.: New York NY = ERICKSON COMMUNICATIONS:
Chicage IL = HAM RADRIO OUTLET: Anaheim CA, Burlingame CA, Qakland CA, Phoenix AZ
San Diego CA, Van Nuys CA, Atlanta GA » HENRY RADIO: Los Angeles CA = INTERNATIONAL
RADIO SYSTEMS: Miami FL ¢ JUNS ELECTRONICS: Culver Cily CA + MADISON ELECTRONICS
SUPPLY: Houston TX = MIAMI RADIC CENTER CORP. Miami FL « MIKES ELECTRGNICS:
FL Lauderdale, FL » N&G DISTRIBUTING CORP: Miami FL = OMNI ELECTRONICS:
Larede TX « PAGE ENGINEERING: Tucsgn AZ = THE HAM STATION: Evansville IN + VALLEY
RADIG CENTER: Harlingen TX * CANADA—COM-WEST RADIO SYSTEMS, LTD.: Vancouver BC

CSl Is a registered trademark of Connect Systems, Inc.
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Number 1 on your Feedback card

WELcomE NEWCOMERS

Books for Newcomers

Uncle Wayne's Bookshelf of-
fers some great books for begin-
ners, and | want to share my favor-
ites with you. From time to time,
we receive letlers from readers
complaining that we have little to
offer newcomers, or that they
don’t kngw where to begin to learn
about amateur radio. Usually |
copy the Bookshelf from the most
recent issue of 73, circle my favor-
ites, and send it to the inquirer. in
this Welcome Newcomers, | thought
I'd go a step further and let you
know why they're my favorites.

Can It Really Be That Cosmic?

Tune in the World with Ham
Radio, an ARRL. publication, is a
good place to start. It’s easy to
read. well-organized, and visually
stimulating—especially the cover
of the 7th edition. A translucent
road unravels through the galaxy,
disappearing into what looks like
the Crab Nebula. A couple of no-
vae peer out at you from the
depths of space, while a shiny,
flying transceiver swoops through
arift in spacetime, darting off at an
angle, its top glinting with star-
dust. A glowing earth nesties in-
side the chassis, behind the dials.

This 222-page, 8%2"x11” book
contains everything you need to
know to pass your Novice Class
written exam, and more. But not
toa much more, just enough to
give you some background. It
opens with a chapter on ham ac-
tivities, OSCAR history, and the
diversity of the ham community.
The next chapter outlines basic
operating procedures, the kinds
of licenses and their privileges,
the ethics of the Amateur Radio
Service, and FCC rules.

Three chapters totalling 26
pages introduce you to electrical
theory, electronics, parts, and cir-
cuits. This includes photos, side-
bars highlighted in blue, and dia-
grams. The few important equations
you heed to know are easy to spot.

The next three chapters cover
hardware. What do you look for in
equipment? What do ali the knobs,
dials. and switches do? What kind
of antenna do you need, and
shoutd you make your own?

One chapter is devoted to get-
ting on the air. It has tables of Q-
signals, correct CW procedures,
widely used CW abbreviations,
the RST system, and much more

in just twenty pages. The last cou-
ple of chapters deal with packet,
Novice privileges, modes of com-
munication, and troubleshooting
common problems. The complete
question pool for the Novice li-
cense exam, Element 2, is in the
back of the book, along with the
answers.

liike this book because the writ-
ing style is simple and direct, the
layout emphasizes the essential,
a handy key word glossary is at the
beginning of each chapter, and
helpful tables and diagrams are at
the back of the book. Price, $12;
with code practice tapes, $15.

More General Coverage

The Beginner's Handbook of
Amateur Radio, by Clay Laster
W5ZPV, is another winner. My
hands get warm just holding this
inchhick, 8% "x5", 418-page vol-
ume. Although it's easy for the be-
ginner to read, it's meaty and
nourishing.

[t contains basically the same
information as Tune In, butit’'s or-
ganized differently. Technically,
it's slightly more detailed, and
sample test questions are scat-
tered throughout the book. The
style is clear and direct, but not
dry. Price, $16.95.

For a dollar, you can get a little
ARRL booklet titled Operating an
Amateur Radio Station. i packs a
lot in 42 pages.

Reaching for the Sky

Should you buy or make your
first antenna? What kind of anten-
na should you use, vertical or
dipole? Can you convert Uncle
Charlie's old 27 MHz CB antenna
to 10 meters?

Easy-Up Antennas for Radio
Listeners and Hams, by Edward
M. Noll (8¥2z"x11", 158 pages),
can give you a lot of ideas. It offers
precise dimensions, neat dia-
grams, and just the right dose of
theory.

For the Novice, it explains how
fo make a vertical for 15 meter
DXing, a 40m sloper, a 2-elerment
15m inverted-V beam, a 10m ele-
vated verlical, a 2-band inverted
dipole, atuner and 15/40m dipole,
a random-wire with tuner, and
1%am VHF antennas.

Several chapters apply to all
types of antennas, and the author
instructs you to read these before
you begin construction. Thereis a
special chapter for Technician
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and VHF/UHF antennas, and an-
other for General and Advanced
Class operation. The Appendix
lists manufacturers and sources
of information.

The beauty of this book is that
while it's easy for beginners to un-
derstand and use, it’s also a prac-
tical resource for experienced
hams. Price, $16.95.

Doug DeMaw W1FB's Novice
Antenna Notebook is full of
ideas, tips, and knowledge gained
from years of experience. | would
recammend both ofthese books for
the beginner, and{ can't really say
which one you should buy first.
82"x11", 124 pages. Price, $8.

What's All the Packet Racket
About?

You've probably heard that
packet, a system of digital com-
munications, is the new frontier
of amateur radio. To find out what
it's all about, | recommend Your
Gateway to Packet Radio, by
Stan Horzepa WA1LOU. It's
8V2"x5, 207 pages. Price, $10.

Or you may prefer The Packet
Radioc Handbook, by Jonathan L.
Mayo KR3T, or Mastering Packet
Radio, by Dave Ingram KATW..
As te content, both of these books
look just as good as Gateway, but |
prefer the latter because of the
inclusion of tables and other refer-
ences at the end of the bock as
appendixes.

For an overview of digital commu-
nications modes, try The Digital
Nevice, by Jim Grubbs K9EI. Size,
814 "x5", 128 pages. Price, $8.95.

Beginning Construction

One Evening Electranics
Projects, by Calvin B. Graf and

Richard S. Goss, is excellent. Af-
ter describing each of the 16
projects, the authors provide con-
struction tips. Each project merits
a full chapter. 7% "x9%", 174
pages. Price, $8.95.

Hints & Kinks for the Radio
Amateur, 8%x11", 130 pages, is
full of "practical ideas from the
pages of QST,” as the publisher
claims, Modifications, tips, infor-
mation on the quirks of specific
equipment, updates, and im-
provements make this book not
only useful, but enjoyable for
browsing. Price, $5.

CW—Do It Just for Fun

The third chapter of Tune in
gives some good advice on learn-
ing code, and directions for build-
ing a code-practice oscillator.
ARRL code tapes come with this
book as a kit. Check Uncle
Wayne's Bookshelf for postal
rates and more information.
WEZPV, in The Handbook, also
devotes a few pages to learning
and practicing code. GGTE’s
Morse Tutor ($19.95), and our 5
and 6+ wpm code tapes, “Gene-
sis' and ‘‘The Stickler,” are ex-
cellent (85.95 each).

Everyane has advice about
learning code. Mine is this: Just
play with it, for fun, as you would
a video game. Second, don't
worry about how long it takes. Just
do it every day for about twenty
minutes. Third, if possible, don’t
take the test until you're really
comfortable copying at about 7
wpm. Then, on test day, you prob-
ably won’t have to worry about
whether you'll pass ar not; you
can be pretty sure you will. . .de
Linda KATUKM

signal with “dits™” and *'dahs.”

and, finally, to Extra.

as “QTH" for “‘location."

RST A standard system of reporting readibility, strength, and tone of a

contact.

DXing Long distance hamming, especially contacting foreign countries.
FCC Federal Communications Commissicn.

Novice Class license The most basic amateur radie operator's license
class. You can upgrade from Novice to Technician, General, Advanced,

OSCAR Orbiting Satellite Carrying Amateur Radio.

Packet A system of digital communication where information is broken
into short bursts containing addressing and error-detection information.

Q-signals Three-tetter groups which facilitate CW communication, such

GLOSSARY

ARRL American Radio Relay League.
CW Morse code. Code is produced by interrupting a continuous wave

Digital Communications |nformation designed to be received and print- -
ed automatically; transmissions used for the direct transfer of information
from one computer to another; data in binary code (onfoff, '1", “0™).




MFJ’s new ham license upgrade Theory Tutor

get your ham license for only $29.95 with MFJ Theory Tutor! This fun new software
practically guarantees you'll pass the theory part of any FCC ham license exam!

M J Theory Tutor

Loppright 1TH g B8 Sty

2

Wi J Entorpriass
PO Box 4N
wnisgippi State, ME
e

(G IEI-SEHED

Press ang key to continue ==>
Press H for Help?

Here is the opening screen of MFJ's
Theory Tutor - a friendly. fun and

effective computerized teacher that

gives you the edge you need to pass
your next FCC ham license exam. A
great gift for the budding Novice!
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An easy-to-use on-line calcutator is
ready to help you when needed.
Calculators are allowed in FCC
Lesting sessions. To Lhe right is the
bar graph display thal keeps up with
your score as you go along.

All test diagrams and figures are included for color graphics in MFJS's
Theory Tutor. One key switches you betiween the question and the
diagram on the left. After you have studied the picture, you can go back

You can change the screen colors
with the Utilities menu. This lets you
easily select the colors that make the
MFJ Theory Tutor most pleasing on
Yyour compuier screer.
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Here is the detailed score bar graph
screen that you can bring up during
a study session or at the end. It gives

and answer the guestion. These easy-to-read computer graphics are the
same ones used on {he lests.

you a graphic display of your score in
each exam category.

* Concentrate on any specific area or on the entire FCC question pool

* Take sample tests or print written tests

* All FCC test graphics and diagrams are included with appropriate questions

* Automatically saves all study sessions so you can go back to them

* Lets you retry the questions you miss (except sample tests)

Option for automatic selection of questions in your weak areas

Convenient on-line calculator and explanations of hard questions

Color change and other utility options

The fun way to study for your license or upgrade -- a great gift

* Get yours today for only . .. $29.95 per license class. Order MFJ-1610-Novice;
MFJ-1611-Technician; MFJ-1612-General; MFJ-1613-Advanced; MFJ-1614-Extra

Get vour ham license or upgrade with
MFJ's new Theory Tutor! It practically
guarantees you'll pass the theory part of
any class FCC ham license exam.

Versatile and fun new IBM
compatible software is the best computer
tutor ever tailor-made for ham radio.

Why? Because you get much more
than just the FCC question pool. At any

MFJ ENTERPRISES, INC.

P.O. Box 494

Miss. State, MS 39762

(GO1) 323-5860; FAX: (601) 323-6551
TELEX: 52 4590 MFJSTHV: Include $4 s/h.

time. vou can study either the entire
question pool or selected areas -- or iry
taking sample tests. There's no better
way to make sure you know the
malerial. Each study session is
automatically saved. and you ean return
to a previous session at any time. Or
print a test (suitable for official testing)
on your Epson compatible printer.

CIRCLE 86 ON READER SERVICE CARD

You also get excellent graphics with
appropriate questions. ¢xplanations on
hard guestions. weighted scoring
analysis, color change option. on-line
calculater plus much more

Don't put it offf Get the most from
ham radio and your computer! Get the
incredible new MFJ Theory Tutor and
upgrade now! You'll be glad vou dig

For your nearest dealer or to order:

800-647-1800

MFJ . . . making quality affordable



... pacesetier in Amateur Radio

Three Choices for 2m!

TM-2570A/ 2550A/ 2 530A T ——

Feature-packed 2m FM
transceivers

The all-new “25-Series” gives you
three RF power choices for 2m FM
operation: 70 W, 45 W, and 25 W.
Here’s what you get:

* Telephone number memory and
autodialer {up to 15 seven-digit phone
numbers). A Kenwood exclusive!

* High performance GaAs FET front end
receiver

= 23 channel memory stores offset,
frequency, and subtene. Two pairs
may be used for odd split operation

= 16-key DTMF pad with audible monitor

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

* Center-stop tuning—a Kenwood
exclusive!

Actual size front panel

= New 5-way adjustable mounting
system

» Automatic repeater offset selection—
another Kenwood exclusive!
= Direct keyboard frequency entry

* Front panei programmable 38-tone
CTCSS encoder includes 97.4 Hz
(optional)

B == =

controls for excellent wsublhty

* The TM-3530A is a 25 watt version
covering 220-225 MHz. The first full

featured 220 MHz rig!
Introducing...

R. L Digital Channel Link

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

The DCL system searches for an
open channel, remembers it, returns
to the original frequency and transmits
contral infermation to another DCL-
equipped station that switches both
radios to the open channel. Micro-
processor control assures fast and

reliable operation. The whole process

happens in an instant!

[FLDCK _ owwm  MACH |

= n = ._ o B

=
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AMHz FM TRANSCENWVER
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Optional Accessories

* TU-7 35-1one CTCES encoder

= MU-1 DCL modem unit

» ¥5-1 voice synthesizer

* PG-2N extra DC cable

* PG-3B DC line naise filter

= MB-10 extra mobile bracket

* CD-10 call sign disglay

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

* PS-50 DC power supoty for TM-2570A

* MC-60A/MC-80/MC-85 cesk mics.

+ MC-48B exira DTMF mic. with UF/DWN switch
= MC-43S UP/DWN mic.

= MC-55 (8-pin) mobite mic. with time-out timer
* 5P-41 compact mobile speaker

* SP-50B mobile speaker

* SWT-1 2m antenna tuner

Complete service manuals are avaiable for all Kenwood fransceivers and mosl accessories.

Specificarons and prices are subyect 1o crange withoul notic

e or ghiigalicn

Sosorcatans guarantesd on Amataul hands oniy

KENWOOD

KENWOOD U.S.A.CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O.BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
0. BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2



Number 2 on your Feedback card

NEevEr sayDIE

Wayne Green W2NSD/1

How To Atiract Youngsters

A letter from a reader described the
ham radio display at the recent Canadi-
an National Exhibition. Alas, apparent-
ly those in charge hadn’t read my edito-
rials, The display was almost entirely
involved with how difficult it is to get a
ham license. with not a hint 1o the visi-
ters of how much fun they might have if
they joined us.

There was a big sign listing what
subjects are on the license test, a sam-
ple study guide, details on rules and
regulations, a Morse Code key, a sam-
ple license, info about signing up for
classes. . .and, wow, a world globe.
Was there even a hinl to explain why
anyone should bother to go to all this
trouble? Nope.

I'm sure the Canadians involved will
opt to shoot the messenger and get
mad at me for saying anything, instead
of making sure that any tuture efforts to
interest youngsters in amateur radio
are better conceived.

I just wonder if you might not do ex-

wkg8n

SPECIAL EVENT

QSL OF THEMONTH

To enter your QSL, mail it in an envelope to 73, WGE
Center, Forest Road, Hancock, NH 03449, Attn; QSL cf the
Month. Winners receive a one-year subscription (or exten-
sion) to 73. Entries not in envelopes cannot be accepted.

actly the same thing, were you in their
shoes. I've never seen a good ham ra-
dio display aimed at the general public.
Most of "em are like the ARRL Ham’s
Wide World videos—largely self-con-
gratulatory, with almost zero sales
effort.

Give it a try. Can you come up with
anything you might tell youngsters 1o
fry and get them interested in ham-
ming? Wauld you start right in explain-
ing the details of how to get alicense or
would you do a little selling of the sizzle
first? If so, what would you say?

The above gave me a greatidea on a
new way to sell amateur radio to new-
comers. Presuming that sometime in
your ham career you've had some fun,
ihe first step is for you to see if you can
remember what you did that was fun.
Any luck with that?

Now, amateur radio, being largely an
audio hobby—except perhaps for
home construction, slow scan and cer-
tificate hunting—how about our putting
together an audio cassetle with an il-
lustrated sales message aboul ama-
teur radio? Do you
think, if we all work
together on this,
that we can come
up with an hour
tape which will
demonstrale how
much fun we're
having with ama-
teur radio?

If you'll record
the needed sound
bites, I'll add an en-
thusiastic sales
pitch on our hobby
and make the cas-
selte available for
sale at future ham
displays, expos,
malis and so on.
It'll be something
both to help sell
amateur radio and
fo get the kids to
cometa classes, as
well as a way to off-
sel some of the ex-
pense of exhibits.

Can you come
up with 30-second
1o three-minute
sound bites which
illustrate how much
fun you're having

with amateur radio? Put some new bat-
teries in your cassefte reccrder and
let's see what you can do. Yes, of
course I'll give credit for the individuals
or clubs that come up with usable
sound hites.

Can you break the ice and get a rare
DX operater to tell you something inter-
esting about his country, while 1alking
$0 an untrained listener can under-
stand what's being said?

I'll see if | can get King Hussein 1o
say a few words about how much ama-
teur radic has meant to him—and to
Jordan, And I'll bet we can get Barry
Goldwater lo tell an interesting story
about a ham contact.

We should have a lot of aurora this
winter, so be sure (o send me some 2m
aurora CW contacts. What can you do
for me in an unusual repeater contact?
Anything like the one | had almost
twenty years ago from my HT on
a street comer in Las Vegas in a
round table with Phoenix, San Diego
and San Francisco? | expect not
.. .surprise me.

No, | don’t think | need any tapes
of Los Angeles repeaters. Thanks,
anyway.

I wonder if | can find my old tape of
G2PU calling CQ on 75m one after-
noon, boiling through on the East
Coast? Well, that was exciting for me,
but | doubt a youngster would appreci-
ate it. Never mind.

Yes, I'll have a booklet with the tape
so we can show slow scan pictures, an
inexpensive modern computerized
Morse/RTTY/packet station, some
simple antennas, a flea market, a typi-
cal low cost ham station, an HT, a
drawing of how a repeater system
works, a tiny homemade QRP rig, a
direction finding antenna. . .things
like that. But the key to the whole works
will be the tape—and you've got to do
the leg work for that. You give me the
material to work with and I'll give you a
great sales tape.

I'm going to be watching club
newsleiters, looking for mention of this
project, inciting the members tc get
busy taping. If all I see is business as
usuzl. is there any reasosn | shouldn't
believe your club could care less about
what happens 10 cur hobby?

Once you send your cassettes to 73
Magazine, Forest Road, Hancock NH
03449, my goal will be to provide a
cassette and booklet sales package
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which wili bring us a flood of new hams
and alsc make a profit for clubs. Please
gel your lapes in by January 30tk at the
latest.

Isn’t That Odd?

The repeat PBS broadcas! of the No-
va program on Richard Feynman, the
Nobel physicist who died last year of
stormach cancer, got me 1o thinking.
Dick's the chap who upsel the Morse
Commission Challenger disaster in-
vestigation by poinfing out what hap-
pened to the O-rings whan they were
chilled, a fact the other team members
missed. Dick went through life noticing
things which didn’t quite fitinto accept-
ed dogma, Please look for his paper-
back book, “Surely You're Joking, Mr.
Feynman!* You won'’t find a more en-
joyable use for $8.95.

For instance, isn’t it odd that there
are a few people who can do incredible
math problems in their heads? Iso’t it
odd that some people can read printed
type in lolal darkness with their fin-
gers? Isn’t it odd that many people are
able 1o sense colors by feel in total
darkriess? [sn’t it odd ithat almost ev-
eryone, no matter their religion, who
has a near-death experience, reports
essentiatly the same evenis? Isn't it
odd that some people can communi-
cate mentally, consistently sending
lang messages with zero errors? lsn'tit
odd that a few people have been sur-
prisingly successful in seeing future
events? Isn’t it cdd how alike twins can
be, even when separated at birth? Isn’t
it odd that almost everyone, when re-
gressed under hypnosis, can contact
past lives?

IU's not difficult to find thousands of
such anomalies. The easy response is
toreject them. Somebody exaggerated
or lied, right? Let's throw out tens of
thousands of UFO reports too, OK?
Throw 'em out even when the people
involved pass every test of believability.

A Denver woman was intrigued 1hat
leukemia deaths so often seemed to
run in bunches. She decided to check it
out, She plotted children's leukemia
deaths in the area, looking for possible
patlerns. After visiting dozens of
homes and talking with the families,
she still didn’t see any common fac-
tors. Then one day the fight dawned. In
most of the Jeukemia homes she visit-
ed she'd noticed that they had a high
tension power line with a pole lrans-
former on it nearby. The power from
this transformer was then fed to other
houses down the street—the ones with
low cancer levels.

| mentioned this in my September
editorial. Oddly enough, the several re-
search projecls this study eventually
triggered, which have supported the
concept that power line magnetic fields
appear 1o be causing serious health
problems, particularly for children,
have met with only lukewarm media
coverage.

If, as the studies seem to indicate,
we're getting zapped by power line
magnetic field radiation, computer dis-
play terminals and electric blankets,
what can we do about this mess? First,
we obviously should panic. That's al-

ways a good first step in any emergen-
cy. Then what? If you've got one of
those big black pole pigs outside your
home, should you stast packing? If
you're working in a data center with a
buneh of video terminals, should you
start looking for less hazardous work?
And should we all turn off our electric
blankets and freeze at night like our
grandparenis used 10?7 Yes, | know,
they used wool blankels—a good inter-
im seiution.

It seems to me that buying or build-
ing a gaussmeter might be a good in-
vestment—not only to make sure that
your home and work place were mag-
netic field free, but perhaps to gauss
for your friends. With these very weak
fields apparently having enough effect
on our cells to help cause cancer,
leukemia, birth defects, miscarriages
and so en, who needs the aggravation?

So let’s say you've buill a gaussme-
ter and you find your worst fears
are veriiied—you and your family
are being gaussed! Then what? Before
moving I'd want lo see if it isn’t pos-
sible to generate a magnetic field to
counter the offending one. A few turns
of wire around your home and perhaps
ten to twenty watts might well balance
aut even a fairly strong magnetic field
from a nearby power line or trans-
former. Your gaussmeter will tell you
the story.

What about the electric blankets?
That's going to be tougher. But now
that the cat's out of the bag, if | were an
electric blanket manufacturer, | would
spend whatever il takes for an engi-
neer to design a self-canceling mag-
netic field blanket. if they run the heat-
ing wires in pairs, their fields should
cancel and we'll see a jump in the birth
rate—ijust what we need.

This could be catastrophic for the
sickness (which we call “*health’") com-
munity—doctors, hospitals, drug com-
panies, undertakers, cemeteries. It
could even upset the Social Security
system, since it's possible that mag-
netic currents are causing more deaths
than cigarette smoking.

Hmmm, you know, in the old days
they oriented houses so they were fac-
ing north or south. People preferred to
have their beds on a north-south axis.
When you consider that the earth’s
magnetic field is cver 500 fimes as
strong as the 60 Hertz fields which are
causing uUs so many health probiems,
maybe we should check out how cells
fare with different compass orienta-
liens. Perhaps there was something to
this business ot sleeping with your
head to the north. Probably noi, but
why takes chances, right? All | know is
that once | changed my bed so my
head wastothe north, [ stopped having
serious back problems—and that was
25 years ago.

I'll bet the thousands of you who
Bashed your way !0 a ham ticket are
kicking yourselves now. Suddenly your
neighbors, who before were slashing
your tires in retaliation for TVI, now will
be turning to their supposed neighbor-
hood electrical genius for help and you
don’t know bupkis. Let me know how
interested you are in cur publishing a
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series of arlicles on the fundamentals
of alternating current and magnetic
fields.

We're gelling a milligaussmeter for
use around the 7Z3hamshack, the WGE
building, and gaussing out our em-
ployee homes. We're calling our new
company Gaussbusters. |f you're
interested I'll let you know how we
make out.

In the meanwhile, read the Feynman
book and enjoy it. Then start looking
for anomalies and see where they
lead you.

If you’re able to come up with a sim-
ple degaussing system for video maoni-
fors and TV sets, and if you market it
right, you'll be set to make a mint. The
real entrepreneurs already have a
month or two head start on you, so
you'd better get cracking.

Birthday

As one gets oider a birthday is not
just a milestane, it's a time for reflec-
tion. It's & time to ponder what's been
accomplished so far and what may yet
be done. At 67, I'm about ten years
older than the average ham, so maybe
you'll be interested in my perspec-
tive—in what you may be facing ten
years from now when your 67th birth-
day comes around.

Being practical about it, how many
more years ¢an | count on to be produc-
tive? And then what? Sure, some men
manage to stay relatively healthy and
sharp into their 80s. But not many. So
maybe | can hope ['ll be able to get in
ten more years before | drop dead. I'm
in pretty good health—don’t smeke or
drink—so 1 should be able t¢ beat the
odds, which are around 72 years these
days, by five years.

Ten years. Ain’t very much, consid-
ering my extravagant goais. You know,
| get exasperated when | talk with re-
tired hams on the air, men who have
spent a lifetime getting good at some-
thing and then walk away from Lheir
expertise to fritter away what's left of
their lives rag-chewing on 75m and
playing goif. Phooey.

I've spent a lifetime getting good at
publishing, so naturally some of my
goals are in that field, I've got a list of
ten magazines | want to start—
magazines which are needed and will
benefit the country. All are unique con-
cepts.

When | took back the position of pub-
lisher of 73, | did it with the hope that
through 73 | might be able to help get
amateur radio growing again—to again
attract youngsters to the hobby and as
a result make sure amateur radio
would be around for yet another gener-
ation or twa. Even more important to
me was that | see amateur radio as a
major resource for providing America
with the very best kinds of engineers,
technicians and scientists in an age
when technology is the key to world
power.

As a lechnician on a submarine dur-
ing WWII (hmmm, that was 45 years
ago!) | saw up close how technology
turned the tide in that war. | recognized
that as 2 metaphor for the coming ece-
nomic worsld war, which | believed

would be next. Internaticnal business
has replaced guns and bombs, and
America is losing WWIIl.

It's frustrating to see this happening
and be relatively helpless to do much
about it. It's even more frustrating
when | see how much amateur radio
has inadvertently contributed to Ameri-
ca’s Iosses in this new kind of unde-
clared war. | see amateur radio atro-
phying—and with its decay, pailing the
coffin of America’s hopes for winning
WWIIIL

We've already lost our consurmner
electronics industry. We're well alang
with losing our entertainment industry,
our hotels, and even our computers
industry. We’'ve lost much of our
automotive and clothing industries.
Even our publishing industry is being
bought out.

We won't win this economic war by
putting our bets on megabusinesses—
these are much tco easy to buy out, as
we've Deen seeing. America's real
strength lies in about seven million
small businesses, not our Fortune 500.

You know, we’ve been so dazzied by
our military preoccupation with the
USSR, that we haven't been watching
our economic store. Japan has been
able 10 quietly lop off key chunks of our
business anatomy, one after the other,
without our seeming to really notice.

Japan, with a fantastic school radio
club infrastructure, is running circles
around us in engineers and techni-
cians. We killed our school clubs off 25
years age, as | seem to keep mention-
ing, and yet which seems to come as
an incredible revelation when | give
talks at hamfests.

MNow, after about three years of trying
to interest amateurs or the ham indus-
try in the problem, I've seen so little
progress that | find myself looking for
fights which seem more winable. Sure,
| know some low cost ways of solving
our problems—like getting a hundred
ham industry companies to ante up
%100 each to fund a National Industry
Advisory Committee {NIAC) to go fo
Washington and meet with the new
FCC commissioners to help make
them aware of what's happened and
our proposals for solving this national
lechnology crisis.

Like getting a pilot program into our
public schoois o teach the tundamen-
tals of electrenics, communications
and computers 1o grades 5-12 via a
new teaching system which will elimi-
nate the usual needto take ten years to
develop new teachers, This could easi-
ly bring us an extra 50,000 new hams a
year as a bonus. If we expand the pro-
gram to every state we might end up
with millions of new young hams—and
finally have some use for the 99.9% of
our bands which are virually unused—
and some impetus to develop very-nar-
row-band voice systems before the
Japanese do it

My educational ptan would have the
drawback of costing the federal and
state governments nothing, so you
know it would be fought to the death by
our bureaucracy and legislators.

Ditta my plan for solving the welfare

Continued on page 74



1S-940S

Competition class

HF transceiver
TS5-940S—the standard of
performance by which all
other transceivers are judged.
Pushing the state-of-the-art
in HF transceiver design and
construction, no one has been
able to match the TS-9408 in
performance, value and reli-
ability. The product reviews
glow with superlatives, and
the field-proven performance
shows that the TS-240S is
“The Number One Rated HF
Transceiver!”

«900% duty cycie transmitfer.
renwood specifies ransmit duty
cycle time. The TS-940S is guar-
anteed to operate at full power
output for pericds exceeding
one hour. (14.250 MHz, CW, 110
watts.) Perfact for RTTY, SSTV,
and other leng-duration medes.

* First with a-full ona-year
limited warranty.

» Extremely stable phase lock-
ed loop (PLLY VFD. Reference
frequency accuracy i1s measured
in parts per million!

Opiional accessories:

& AT-940 full range (160-10m) automatic
antenna tuner = 5P-940 external speaker

with audio filtering » YG-455C-1 (500 Hz),
YG-455CN-1 (250 Hz), YK-88C-1 (500 Hz) CW
filters; YK-88A-1 (6 kHz) AM filter @ ¥S-1voice
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1) CW Variable Bandwidth Tuning. Vary the
passhand width continuously in the CW, £SX,
and AM modes, without atfecting the center
frequency. This effectively minimizes QRM
from nearby $SB and CW signals.

2) AFTure.Enabled with the push of a button,
this CWinterference fighter inserts a tun-
able, threepole active filterbetween the S§BY
CWdemodulator and the audio amplifier. Dur-
ing CwW QS0s, this control can be used to
reduce interfering signals and noise, and
peaks audio frequency response far aptimum
CW performance.

3) 5SB Slope Tuning. Operatinginthe LSBand
USB modss, this front panel control allows
indeperdent, cantinuouslyvariable adjust-
mentofthehighorlow{requency siopesoithe
IF passband. The LCD sub display illustrates
the filtering position.

4) IF Notch Filter, The tunable notch filtar
sharply attenuates interfering signals by as
much as 40 dB.As shown here, theinterfering
signal is reduced, while the desired signal
remains unaffected. The noteh filter works in
all modes except FM.

crystal oscillator = MC-435 UP/DOWN hand
mic. # MC-60A, MC-80, MC-85 deluxe base
station mics. #* PC-1A phone patch « TL-922A
linear amplifier « SM-220 station monitor

» B3-8 pan display = [F-232C/IF-10B

computer interface.

synthesizer « SO-1temperature compensated

Complete service manuals are avaifatie for ail Kenwood transceivers and most accesselies.
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Complete all band, all mode
transcalver with general
coverage recalver. Recever
covers 150 kHz-30 MHz. All
modes built-in: AM, FM, CW, FSK,
LSB, USBE.

Superh, human enginesrad
front panel layout for the
DX-minded or contesting
ham. Large fluorsscent tube
main display with dimmer; direct
keyboard input of frequency;
flywheel type main tuning knob
with optical encoder mechanism
all combine to make the T5-9405
a joy to operate.

One-touch frequency chack
(T-ESET) during spilit
operations

Unique LCD sub dispiay indi-
catas VFO, graphic Indication
of VBT and SSB Slope tuning,
and tima.

Simple one step moda chang-
ing with CW announcemant.
Other vital operating func-
tiena. Selectable semior il
break-in CW (QSK), RIT/XIT, all
mode squelch, RF attenuator, filter
select switch, selectable AGC,
CW variable pitch control, speech
processor, and RF power output
control, pregrammable band

scan or 40 channel memory scan.
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EDITED BY BRYAN HASTINGS NS18B

K6MH is New AP!

73 Magazine proudly announc-
es the arrival of its new Associate
Publisher, Jim Morrissett KEMH.

Jim brings much amateur radio
magazine publishing experience
to the post. He first started at CQ
Magazine as Associate Editor in
1955, when Wayne Green was the
editor. Among his interesting
tasks there was a trip to Antarctica
in late 1956 and early 1957 to
serve as a correspondent for CQ
Magazine. Later, Jim wore many
hats on the staff of 73 Magazine
during its tender beginnings in
MNew York City in the early sixties.

Jim will certainly be a vital influ-
ence in the continuing growth of
73. Welcome aboard, and wel-
come back!

Boldly Go Up-Frequency

You can go ahead and buy that
gear for 450 MHz and above—it
now looks like there WON'T be
retaliatory trade measures taken
against UHF amateur gear import-
ed from Japan (see the August 89
“QRX”). The US earlier charged
Japan with maintaining unfair
trade barriers, particularly in the
cellular phone market. Thus, the
US Trade Representatives office
planned to impose a 100% duty
on 70cm and shorter frequency
band mobile communications
gear from Japan. Japan, howev-
er, has now agreed to open up its
cellular market to US firms, negat-
ing the purpese of the proposed
tariff.

Cool It!

The FCC has three new Com-
missioners. On 4 August, the
Senate confirmed the Executive
nomination for Sherrie Marshall,
Andrew Barrett, and Alfred Sikes.
After Commissicner James Quel-
lo swore in Sikes, President Bush
designated Sikes as FCC Chair-
man. Since 1986 Sikes has
served as Assistant Secretary of
Commerce and Administrator of
the National Telecommunications
and Information Administration at
the Department ¢f Cemmerce.

1% meter users had long been
worked up about the nomination
of Sherrie Marshall as she has
spent the past several months as
a partner in the faw firm that
represents United Parcel Service
in the 220-222 MHz reallocation

desks at 73 HQ.

Here’s one of the many fine Japanese amateur club photos that come across our

This one was shapped during Erik Orre N6PPD/7J4AAG s 10-month sojourn in
Shimonoseki, on Honshu, Japan’s main istand. Here, Eric poses with a few of the
club members of the Chamber of Commerce ham club in the city. N6PPD reports
he was treated with the utmast kindness and friendiiness during his stay.

So. fet's see some more of these from this side of the Pacific! No polarcids
please—35mm or batter, and color much preferred.

issue. Those folks can now redi-
rect their energies. As it turns out,
Ms. Marshall was not with the firm
atthe time it was retained by UPS,
nor has Marshall been involved in
the 220 MHz reallocation issue!
This is likely why the ARRL, which
has been leading a "*Save 2207
campaign, didn’t file any opposi-
tion to the Marshall nomination.

UK Novice

The Radio Society of Great
Britain (RSGB) presented its ini-
tial proposals for a United King-
dom MNovice license level. See the
September issue of the Society
journal, Radip Communications,
for details.

VHF/UHF Records Set!

There are four new world VHF/
UHF DX records! During 13-15
July, Paul Lieb KHBHME, camp-
ing on the Mauna Loa volcano in
Hawaii, and Jack Henry XE2GXQ
in Baja California, Mexico, broke
records for 2m, 1%am, 70cm, and
13cm amateur contacts. The 2
meter record of 2659 miles was
seton July 13 at 10:46 AM HST by
Paul, at the Mauna Loa site, in
contact with Jack, who is located
at Rosarito (about 640 miles south
of San Diego). They exchanged a
5 x 2 signal report on SSB.
KH6HME was running B0 watts to
a pair of 7-element stacked yagis,
and the station at XE2GXQ ran
160 watts to a singie 18-element
“boomer."”
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They broke the 70cm record the
next day, at 3:47 PM HST. The
distance was 2573 miles between
the two operators. Here, Paul ran
100 watts to an 18-element quagi
antenna. A few hours later, this
dynamic duo felled the 13cm
recordt This occurred at 5:54 PM
HST. while the 10 watt Hawaiian
SSB signal beamed toward the
mainland, using four vertically
stacked laop yagis.

It took more than a day to break
the 1.25m record. Finally, at 7:55
AM HST on 15 July, Jack heard
Paul’s S-2 FM signal on 223.56
MHz. His radio used only a single
S-element yagi antenna to make
the path.

The best conditions for a west
coast maintand US to Hawaii path
occurred on 14 July, when KHEHME
confirmed hearing XE2GXQ, who
at the time ran only one milliwats
on 144,170 MHz, to make the
2500 mile Pacific path! During the
same period, KHEHME also
worked numerous other stations
{rom Los Angeles and San Diego.

FAR Scholar Winners

The Foundation for Amateur
Radic announced the recipients
of 31 scholarships it offered for the
1989-20 academic year. FAR is
a non-profit organization repre-
senting fifty clubs in Maryland,
D.C., and northern Virginia. It
is devoted exclusively to the sci-
entific, literary, and educational
pursuits that advance the purpos-

es of the Amateur Radio Service.

Winners are: Douglass Clap-
rood KA2KWB, David Hulka
KD9UA (two awards), James Wel-
don N1DFQ, Christopher Glassie
AD9Q. Rebecca Beth Knoll
N4JST, Robert Popella KA3HIE,
Colin Smith KB5BSH, Diane
Willeman KE8DJ, Laurie Sandell
N2FSO, William Sands KA3FXX,
William Baggett AASDF, Michael
Sensor KD3LR, Nathan Wiiling-
ham KAQUFO, Victoria Gruen
KA2VHR, Ross Lepaine WGT7I,
Jack Porter KCOVX, Amos Faux-
Burhans KS30, Barry Bell
KA3PRE, Maurice De Vidis
NE3S, David S. Katz N3DKV, Kurt
Rupperecht N3EQI, Steven Stew-
art KB4LUJ, Nathaniel Tarbox
KC4AQI, Richard Kordick KEQAS,
William Free KC3YO, Douglas
Benish N3CXB, Lesley Walker
N4FTJ, Douglas Kieeman KASLWN
and David Wright WBSVOZ.

Scholarship applications are
open to ali amateurs meeting the
qualifications and residence re-
guirements of the various award
sponsors. To get an application,
write to: Foundation for Amateur
Radio, 6903 Rhode Island Ave.,
College Park, MD 20740.

Congratulations to this year’s
winners!

MORE 1.25m
Ham Spectrum?

Endorsement of an entry level
cede-free amateur license was
not the only action taken by the
ARRL Board of Directors at their
recent meeling. The board also
directed its counsel, Chris imlay
N3AKD, to go after new 1% meter
spectral territory—216-220
MHz—as a secondary status allo-
cation! For this, Imlay will file a
Request for Rule Making before
the Federal Communications
Commission {FCC). Stay tuned
here for developments.

Thanks

.. .10 Westlink Report for con-
tributing to this month’s news
items. Keep your ham radio-relat-
ed news items and photos rolling
in to 73 Magazine, WGE Center,
Forest Rd., Hancock NH 03449,
Altn: QRX. You may also submit
text as E-Mail to the Sysop on the
73 BBS, (603) 525-4438, 300/
1200 baud, 8 data bits, no parity,
and one stop bit.

-y




KENWOOD

... pacesetter in Amateur Radio

TH-75A

2m/70cm Dual Band HT

The new TH-75A Dual Band HT
from Kenwood is here now! Many
of the award-winning features in
our dual band mobile transceivers
are designed into one hand-held
package.

= Dual Watch function allows you to
monitor both bands at the same time.

® 1.5 watts on 2 meters.and 70cm:
5 watts when operated on 12 VDC
{or PB-8 battery pack).

¢ Large dual multi-function LCD
display.

+ 10 memory channels foreach band
stores frequency, CTCSS, repeater off-
set, frequency step information, and
reverse. A lithium battery backs up
memaries. Two memories for “odd
split” operation

#» Selectable full duplex cperation.

# Extended receiver range;
141-163.995 and 438-448.995 MHz;
transmit on Amateur band only. (Modifi-

able for MARS and CAF Permits required.

Specifications guaranteed on Amateur
bands only.}

* Uses the same accessories as the
TH-25AT (except soft cases).

#Volume and balance controls,
plus separate squelch controls on
top panel.

= Super easy-to-uss! Forexample, to
recall memory channel, just push the
channel number!

* CTCSS encode/decode bulit-inl

= Automatic Band Change (ABC).
Automatically switches between main
and sub band when signal is present.

* Automatic offset selection on
2 metars.

» Tone alert system for guiet moni-
toring. When CTCSS decode is on,
the tone alert will function only when a
signal with the proper tone is received.

= Four ways to acan, including dual
memory scan, with time operated or
carrier operaled scan stop modes, and
pricrity aler.

# Automatic battery saver circuit
extends battery life.

Twoin the H

=Supplied accessories: Dual band
rubter-flex antenna, PB-6 battery pack,
wall charger, bell hook, wrist strap,
water resistant dust caps.

Optional Accessories

= PB-5 72 V. 200 mAh NiCd pack for 1.5 W
outpul # PE-6 7.2 V. 800 mAh NiCd nack

& PE-T 72V, 1100 mAh NiCd pack » PB-B

12 V. 600 mAh NiCd for 5 Woutput s PBE-2 7.2V,
600 mAh NiCd with built-in charger = BC-10
Compact charger » BC-11 Rapid charger

Specifications and prices subject 1o change without notice or abligation.
Complete service manuals are available for all Kenwood transceivers and most accessornes.

& HT-8 6-cell AA batiary case = DC1/PGE-2V
DC adapter s HMC-2 Headset with VOX

and PTT= 8C-22 and SC-23 Soft case

= SMC-30/31 Speaker mics. = WR-1 Water
resistant bag.

KENWOOD

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O.BOX 22745, 2201 E. Dominguez Street

iong Beach, CA 90801-5745

KENWOOQD ELECTRONICS CANADA INC.
P.O. BOX 1075, 958 Gana Court :
Missigsauga, Ontario, Canada L4T 4C2




FIRST PLACE
Home Brew IV Contest

Number 4 on your Feedback card

FLAVORIG!

80-meter CW transceiver from a Radio Shack transistor radio.

reathes there a ham who has never pon-

dered the idea of converting an AM
pocket radio to ham use? I doubt it. I remem-
ber thinking about transistor radio conver-
sion even as a shortwave listening kid, long
before I became licensed. What would it take
to get the BBC or Radio Australia out of one
of those little gems? Could it be done?

Why Not!

Sure. Pocket radios, even the under $10
variety, are full-fledged superheterodyne re-
ceivers with AGC. A lot of the work of re-
ceiver design has been done for you! There’s
a perfectly good IF strip, a detector and an
audio amp with enough power to drive the
speaker. Sounds like a good start, doesn’t it?

Of course; receiving strong local AM
broadcasts is much easier than grabbing dis-
tant shortwave or amateur signals. In addition
to the need for a BFO, overall receiver fre-
quency stability must be made tremendously
better.

Divide and Conquer

Pocket radios are designed to be cheap, and
the greatest area of comproinise is in the front
end. Typically, a combination oscillator-
mixer is used, and this arrangement is abso-
lutely no good for ham use, because it tends to
cause reception of more than one band at once
(due to oscillator distortion), and may have
birdies. Also, the oscillator is nowhere near
stable enough for CW and sideband re-
ception.

You can solve these problems by removing
the original front end (usually just one tran-
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Photo A. Flavorig!
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by Michael Jay Geier KB1UM

sistor and its associated components), and
replacing it with separate oscillator and mixer
stages. With FETs and simple toroid coils,
it's as easy as pie!
Description of the Transceiver

Flavorig is an 80-meter, Novice band 5

“watt CW transceiver, built around a Radio

Shack Flavoradio™, which sells for $6.95. It
includes an RIT circuit, sidetone, and mini-
key, and it operates on 10-14 volts, making it
ideal for portable use. As much of the original
radio as possible is used. Infact, several parts
are REMOVED, with a few being used later,
in other circuits. You can buy nearly all the
parts at Radio Shack. and the few they don’t
sell can be ordered from Digi-Key Corpora-
tion or Radiokit (see addresses at the end of
the article). Initial tune-up requires only an-
other HF rig, an antenna, and a dummy load.

The Flavoradio’s single-transistor front
end is replaced with two FETs, QI and Q7
(se¢e Figure 1). Q1 is an RF amp, whose input
is the incoming signal, tuned by L1, mixed
with the local oscillator signal provided by
Q7. L1, by the way, is the original AM band
antenna coil, tuned to the 80 meter band by
pulling it part way out on its ferrite rod. The
oscillator, used for both receive and transmit,
is coupled to the receiver only via proximity,
a technique which has several advantages,
not the least of which is simplicity!

The IF, detector, and audio stages stay
pretty much intact, with only minor changes
to increase overall gain and selectivity. The
BFO is provided by Q8, which generates a
very stable signal by using a ceramic res-
onator similar to a crystal. The BFO requires
no tuning or adjustments.

The transmitter is, of course, not native to
the radio. The oscillator signal is shifted to
the transmit frequency when the transmit/re-
ceive switch is set to transmit. Q9 buffers the
signal, and it is coupled via L2 to the Q10
driver stage. L2 is the radio’s original oscilla-
tor coil, now used as an interstage trans-
former. Q10 generates enough current to
drive the gate of the Q11 final transistor,
which provides between 1.5 and 5 watts of
output on a 50Q load. The fiiter which fol-
lows it cleans up the waveform, ensuring
spectral purity.

The rig is keyed by providing power to the
buffer, driver, and final stages. The oscillator
runs continuously. Sidetone is provided by
Ul, a CMOS 555 timer, which is coupled
into the audio amp. In transmil, the receiver
is disabled via D4, which cuts off Q1.

Let’s Get Started

If you're like me, right now you're think-
ing, **Oh, no, [ hafta wind coils.”” Well, only
two, and they're extremely simple. One has

15 turns of wire, and the other has 30 turns
with atap after the eighth wurn. No transform-
ers, bifilar, trifilar, etc. 1 don’t like that stuff
either!

After you get the radio and other parts, the
first order of business is to remove some parts
from the radio. Pop the case open and remove
the screws holding the board. Now, refer to
the schematic included in the instruction
booklet, and unsolder and remove the follow-
ing parts: Cl, R1, R2, Q1, R3, C2, and C3.

Next, remove the oscillator coil, which is
the can with the red core. Be sure to unsolder
the tabs holding the metal can, as well as the
coil pins. The can may come off separately,
but that’s OK: you can reassemble it. as long
as you haven't damaged the delicate coil as-
sembly. Do it carefully, because you'll use it
later, in the transmitter! Now, remove R6,
R7, and C5.

Take one of the toroids and about four or
five feet of #26 enameled wire. Wind 8 turns
through the doughnut, then pull out about one
inch of wire and twist another inch back on it,
to make a tap. Now, wind the other 22 turns.
Run your soldering iron up and down the tap
with a little solder. Spread the turns so that
they go about two-thirds around the toroid.
Finally, put some nail polish on the windings
to keep them from unraveling,

You've just wound your oscillator coil.
That wasn’t so bad, was it? While you're at it,
you might as well wind the other coil. This
one’s even easier. Simply wind 15 turns of
the same type wire through the other toroid,

Photo B. Inside Flavorig. This shows the new
board thorizontal) attached to Flavoradio’s
original board.
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Schematic for the Flavorig. The internal rrimmer of the main tuning capacitor is numbered differently from the original schematic, and there is no

part number for the 220 WF capacitor.

Coil Winding Data

L1: Radio's original antenna coil. Antenna
coupling link is 3 turns, any kind of
i wire, wound over length of L1.
L3: 30 turns of #26 enameled wire, tapped
at 8 turns, on T50-2 toroid.
L5: 15 turns of #26 enameled wire on T50-
2 toroid.

spread the windings two-thirds around, then
apply the nail polish.

Now, it's time to start building. First, in-
stall a 47kQ resistor in place of the R6 you
removed. Now, stand the oscillator coil on
end, and glug it to the board approximately
where the old one was. with the glue applied
to the area of the coil which has no windings.
Run the three wires through pre-existing
holes in the board. It there’s any slack in the
wires, hold them fo the board with nail pol-
ish, because any movement will cause a fre-
quency change.

If you do some planning. you'll find that
you can use most of the traces on the board for
the new front end circuit, with a few cuts and
Jjumper wires. Exactly how you lay the circuit
out is up to yow; it isn’t critical. I used the
existing holes and traces for the two FETs

and the resistors, and soldered the small ca-
pacitors and the 6.1 volt zener diode to the
foil side of the beard, making cuts in the foil
as needed.

I recommend mounting the trimcaps on the
component stde, just below the oscillator
coil, to make tune-up easier. It’s a tight fit,
but it can be done if you mount the oscillator
coil up as far as you can. As with any RF
circuit, keep component leads as short as
possible.

When you’ve got the oscillator done, look
again at the original schematic. Make a foil
cut between C9 and VR1 (the volume con-
trol), and add a 10kQ resistor across the cut,
Put 2 0.01 mF cap from VR1's wiper (the
center pin) to ground. Put another 0.01 mF
cap between the base and collector of Q3.
That completes the changes to the board.

Finishing Construction

You'll need to add a small board to the
radio, to hold the BFO and transmitter cir-
cuits. I haven’t included a PC board design,
as most of us don’t bother o make one for a
single-quantity project. I used simple point-
to-point perfboard construction, and glued
the new board to the bottom edge of the radio
board. Because I like my projects to be com-
pact, I even used the curved space formerly

occupied by the speaker magnet!

Wire the BFO and transmitier circuits and
attach wires to the appropriate points on the
radio. When connecting the transmit/receive
switch, keep the wires short, and plan to
mount the switch near the IF can with the
black core. L2 is the OSC! coil (with the red
core) that you removed earlier. Looking at
the coil with the pins down and the tapped
side facing you, the ground connection is to
the middle pin, and the 0.01 mF cap goes to
the pin on the left. Turning the cotl around to
the untapped side, the FET connects to the
pin on the right.

You must heatsink the IRFS1! output tran-
sistor. Grease it with heatsink compound be-
fore attaching the heat sink. If you plan long
keydown periods, or extended use at 13.8
volts, consider using a larger heatsink, as the
transistor gets quite warm with the one spe-
cified.

You must shield the top part of the board,
where the VFO and tning cap sit. because
hand capacitance will make it difficult to tune
stations if these parts are unshielded. Copper-
clad PC board makes a good shielding materi-
al. Just be sure to connect it to the rig’s
ground (the black wire coming from the bat-
tery terminals).

Coniinned on page 88
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HY-GAIN TOWERS:

CRANK-UPS
16 5q. Ft. Models:
HG-70HD 70 ft., 4 sections
HG-54HD 54 ft,, 3 sections
9.5 5q. Fi. Models:
HG-5285 52 ft., 3 sections
HG-37S5 37 ft.. 2 sections
ACCESSORIES

HG-COA Coax Arms

HG-TBT Thrust Bearing
HG-GP Gin pole

HG-5, HG-10, & HG-15 Masts.

Hy-gain crank-up towers let you raise
the antenna for optimum performance
and retract it for service and for
security in severe weather.

Order your hy-gain
antenna/tower package from
rfenterprises and
save!

Let's talk towers:

So what's the best deal?

Without question you get the most for
your meney with a Rohn self-supporting
We recommend the HDBX series
for amateur use - you won't regret the
Top it with a large
tribander -- like the TH7DXS or a KLM for
If you wish a smaller
system, consider a Cushcraft A3S cr A4S
or an Explorer-i4 on an HBX tower. This
series is also great for VHF antennas.

Want the convenience of a fold-over?
Again it's Rohn with the fold-over series.

For the ultimate in service and security,
it's the hy-gain crank-ups.

Finally, count on us all your tower and

tower.
exira strength.

top performance.

antenna needs.

We're ready to deliver!

ANTENNAS & ACCESSORIES

ROHN TOWERS:
SELF-SUPPORTING

(6 sq. ft. models)
BX40 A0t o SCALL
BX48 481ft.. .- $CALL
BX56 56 ft. . . $CALL
BX64 B4 ft. . $CALL

{10 sq. ft. moaels)

HEX40
HBX48
HBX56 56 . .

(18 sq. ft. models)
HDBX40 401t . - $CALL
HDBX48 B SCALL

GUYED TOWER SECTIONS
25G, 450G, 55G & accessories
Call for current prices.

FOLD-OVER TOWERS
FK 2548 CALL FK4544
FK2558 FCR FK4554
FK2568 PRICES FK4564
Rohn fold-gver towers are shipped
freight prepaid from the factory. Freight
additional on other towers.

TELEX/hy-gain
TH7DXS: 7-el. tribander
THS Mk2; 5-ei tribander
Explorer-14: tribander
Disc. 7-1: 40 M. dipole
Disc. 7-2: 2-el 40 M. beam
Disc. 7-3: 40 M. director kit
205BAS: 5-el, 20 M. beam
204BAS: 4-el, 20 M. beam
155BAS: 5-el, 15 M. beam
105BAS: 5-el, 10 M. beam
18HTS:  BO-10 M. vertical
18ATV/WBS: 80-10 M. vertical
V2§, V35; & V4S
64BS & 66BS: 6 Meter beams
GSCAR Link Antennas

HUSTLER

BTV  80-10 mir vertical......$139.95
5BTV  80-10 mir vertical........124.95
G6-144B 2 mtr base antenna ....B9.95
G7-144 2 mir base antenna..124.95

Complete mobile systems.

AEA
ISOPOLES
AEA /M2 VHF & UHF Antennas.

ROTATORS

TELEX/hy-gain YAESU
HDR-300 GBOORC G1000SDX
12X GBOOSDX GS00A
HAM [V G54008
CD45 1t

ALLIANCE

HD-73 U-110

KLM

KT34XA, ...
2M-16LBX ...
432-30LBX..
2Mm-22C ...,
435-40CX

BUTTERNUT
HF8VX Vertical, 80-10M.
HF2V Vertical, 80 & 40M.
RMEK 1] roof mount kit
STR Il radial kit
TBR-160, coil kit for 160M
WARC rescnaters
HF5B Compact beam, 20-10M

CUSHCRAFT

A3S (RFE exclusive) Tribander
A4S Tribander
R5 {10,12,15,17,20)
AP8 (80 - 10 Vertica!)
AV5 (80 - 10 Vertical)
40-2CD 2-¢] 40M. beam
AS50-5 5-el 6M. beam
617-6B 6 Mir. boomer
A147-11 1i-el 146-148MHz
215WB  15-el wide band 2M
32-19 19-el. 2M beam
42318XL 18-el 2M Boomer
424B  24-el 432MHz
AQP-1 OSCAR pack

Call for prices on the entire

Cushcratt line.

WIRE & CABLE

BELDEN COAX: (When you want the best

9213 low loss ......$0.49/ft.
RG-213/U {8267) $0.49/t.
RG-8/U (8237) ....50.39//.
RG-8/U (8214) ....$0.43/it.
RG-214/U (8268)

RG8X (9258)......50.24/t.

RG-11A/ (8261) $0.45/1t,

RG-58A/L (8259)$0.19/t.

BG-59/U (8241) ..$0.20/it.
$2.99/1.

COPPERWELD ANTENNA WIRE:

Solid: 12 ga...$0.12/f.;
ROTOR CABLE:

Standard(6-22, 2-18}.....80.21

Sofid: 14 ga...$0.09/ft.;

Heavy Duty(6-18,2-16)

$0.38/ft.

We stock Andrew Heliax & Connectors.
For direct burial we recommend Andrew LDF4-50A Heliax.

(Long life, low loss.

$1.99/4t.)

CIRCLE 142 ON READER SERVICE CARD

Stranded 14 ga...$0.10/.

TOWER HARDWARE

3/16 EHS Guywire
1/4 EHS Guywire..
CCM clamps 3/16 .
174", Q.
Thimbles; 1/4TH..................0.
Turnbuckles:
3/8 E&E; E&J.....6.95/7.95
1/2E&E; E&J..12.95/13.95
Rohn TB-3 Thrust bearing....64.95
Preformed"Big Grips"
3/16" & 1/4" .. ...2.89/73.45
Guy Insulators
500D & 502......ceine 1.69/2.99
Earth Anchor; 4 ft. screw-in..19.00

Phillystran Guy
Systems:

We have a complete inventory of
cable and accessories.

ALPHA-DELTA
DX-A Sloper
DX-DD ......
DX-CC ..

DX-KT..

Protect your ‘'station with Al;iha-
Delta coax and rotor line
protectors. Call us!

AMPHENOL CONNECTORS

B3-1SP (PL-259)

83-822 (PL-259 teflon) ..
82-61 (N-male) 53,
82-202-1006 (N for 9913) ... $3 48

We stock a tull line of connectors.
Connectors installed!

Say YouSaw it InCQ



FT-757 GX-l

FT-767GX 160-10M Xovr

50, 144, 432 MHz with oplional modules.
FT-747GX Economy HF Xcvr
FT-736R 144/432 duplex xcvr.
FEX-736 Add medules for 50, 220, or 1296,
FT-411 New 2M RT
FT-212RH 45W 2M fm xcvr
FT-712RH 35W 440 fm xevr
FT-709R AW, 440 fm HT
FT-4700RH 2M/440 Dual band mobile
FGR-8800 150KHZ - 30MHZ Receiver
FGR-9600 60-902MHZ Receiver

And more! Call for prices.

IC-765
160-10M with General Coverage Receiver; 9%
Turabie Memeries, Band Stacking Registers,
Full GSK, 10 Hz Readout, DS, & More.

IC-725

Ultra Compact, 100 W Quiput, 160-10M,
General Coverage Receiver, 26 Memories.

160-10M, General Coverage Receive, Dual
VFO & 12 Memary Channels, QSK, Compact.

IC-228A/H

Compact Mobile 2-Meter Transceiver

PK-232

Morse, Baudot, ASCIl, AMTOR, Packet, Facsimile, & Naviex

The Morse Machine

8000 character memory, 20
mermories, serial no. insertion,
2 - 89 wpm, beacon mode, and
more!

BENCHER

N

Keyer Paddles, Baluns, and Filters

TEN-TEC

MODEL 561 CORSAIR ]

OTHER TEN-TEC PRODUCTS:
Omni V HF Transceiver
Model 585 Paragon
Model 425 Titan Linear Amplifier
Model 420 Hercules Solid State HF Amplifier
Model 238 Antenna Tuner

KANTRONICS

KAM All mode terminal unit

AMPS, TUNERS & ACCESSOFIIES

AMERITRON AL-80A

AL-84: 500W PEP
AL-80A: 1000W PEP
AL-1200: 1500W out
AL-1500: 1500W out
RCS-4 & RCS-8Y
Remote coax switches

rf concepts amps

Say You Saw It In CQ

NYE VIKING MBV-A

Alpha-Delta, B&W, & MFJ
Coaxial Switches

L4

_

MIRAGE AMPS

CIRGLE 142 ON READER SERVICE CARD

MFJ

METERS KEYERS
ACCESSORIES

TUNERS
SWITCHES

989C TUNER

TNC UNITS DUMMY LOADS
ANTENNA BRIDGES CLOCKS

ASTRON
POWER SUPPLIES

RS-4A...539.95 RS-7A....S 4995 RS-124. 36995
RS-20A...88.95 RS-315A
RS-20M....109.85 RS-35M
VS-20M....124.85 VS-35M

This months specials!
Mosley CL-33 tribander.......... 3315
Mosley TA-34 tribander
Mosley TA-40KR.........ccccue..... $79*
Hustier 6BTV......cccovrvivaracareenars $1397
Amp Supply AT-3000 tuner....$299*
MFJ 941D Tuner....ocecoereeneeures $135*

{ * Free UPS ground in the
continental U.S.)

We are now supplying AEA / M2
anfennas, H-frames, elevation rotors,
and power dividers for 50, 144, and
432 MHz.
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Instant Track

The slickest tracker yet!

Number 5 on your Feedback card

Instant Track

Project OSCAR

PO Box 1136

Los Altos CA 94023-1136
Send an SASE for information.

nstant Track is the creation of

Franklin Antonio NBNKF, a
project motivated by, as he
humbly put it, “‘a desire to leam
something about orbital mechan-
ics.” During his year-long educa-
tion, he produced a piece of code
that redefines the state of the art
in OSCAR satellite trackers. This
PC pregram dramatically outper-
forms our government’s high-
tech satellite tracking tools. This
is both exciting and scary: While
our taxes buy muitimillion dodar
dinosaur technology that’s al-
ready a decade old when it's fi-
nally put to use, individual cre-
ative hams build systems that run
circles around it.

Instant Track's quality is evi-
dent from the momant you bring it up on your
screen. The program wakes up with a menu
screen that lets you edit your station ele-
ments, any of the 200 satellites in its library (it
comes with 115 sels of Keplerians already
loaded, and tracks them all ai ence), and gives
you a choice of functions. The startup screen
even shows the status of your favorite satel-
lites. Without hitting any keys at all you can
see if they’re up or down.

From here, you can graphically display the
world with locations of sun, moon, and your
bird of choice continuousty updated, invoke a
text screen that includes live data for multiple
stations (essentially showing Az-El-PA-range
data for each), and print a quick-reference
operating schedule.

You can also display a massive multiscreen
co-visibility grid that shows which satellites
can see each other at any given moment (I'm
not sure what this is good for, but it's interest-
ing-and hints at just how much number-
crunching is going on-inside Instant Track).

One of the first surprises occurs when you
tell it your latitude and longitude. | painstak-
ingly determined this from a USGS topo map,
keyed it in, and the program correctly said:
1.8 km N of Milpitas, CA,” and gave my grid
squarel

Squint Angle Window

Invoking the map display draws an excel-
lent Mercator projection of the world on the
EGA/VGA screen, overlays the sun and its
terminator, a dot for the moon, a white X for
your station, and a white block for the satellite
you have selected from those available (in the

selection screen, the ones currently in view
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Map display for instant Tracker.

are yellow, the others are green—a nice
touch). The satellite is surrounded by its foot-
print, and there's a benus: For birds such as
OSCAR-13 where offpointing angle (saquini
angle) is an important factor, there's a SEC-
OND footprint {blue) that delineates the por-
tion of the earth’s surface within 20 degrees of
antenna boresight. This is MUCH more useful
than a footprint alone. Any seasoned satellite
operator knows that trying to work a bird when
the antenna is aiming away from you at 120
degrees is pointless, even if you seem to be
right in the middle of a perfect pass.

“...youcan
invoke the program
and then continue with
other tasks while the
computer aims your
antenna in the
background!”’

The author took the graphic dispiays a lot
further, making Instant Track as much an edu-
cational tool as a tracking system. If you press
P while looking at the map, the screen clears
and you get a round bird’s-eye view of the
earth, complete with latitudestongitude refer-
ence lines, footprints, and terminatar. This
display is beautiful, and seems to have be-
come the one | most like 1o leave onthe screen

for company. Press P again, and
the globe is replaced by an archi-
tecturai 3-view display of the or-
hit, including an arrow if antenna
oriertation is a factor. Press the
key again, and this gives way toa
“sky view,” which places the
salellite against the current back-
drop of major stars from the ob-
server's viewpoint—helping you
visualize where it is.

In any of the four graphic dis-
plays, switching between satel-
lites is simply a matter of scrolling
with the arrow keys—ar popping
out to the selection screen, pick-
ing a different bird, and dropping
backinto the map. Fastand easy.

Clearly, the user inierface is
spectacular, which is one of the
reasons it was so dazzling to the pros from the
USAF whe visited me recently. But there's
ancther side to a sateliite tracking program
that's all business—pointing antennas. In-
stant Track does that, of course, and even
here there’s an unprecedented twist. NENKF
has embedded all tracking functions in a TSR
(terminate and stay resident), meaning that
you can invoke the pragram and then continue
with other tasks while the computer aims your
antenna in the background! In my case, run-
ning the Microsats bicycte mobile, this feature
will allow the DOS system to generate a mes-
sage to the FORTH machine whenever any
bird of interest comes into view, prompting itto
turn on the station and attempt 10 connect.

System requirements for this tour-de-force
of satellite software are as you would expect:
You will get optimum performance on an AT-
class machine with coprocessor and EGA or
VGA display. But it will work, though more
slowiy and with less pizzazz, either without the
math chip or on a vanilla XT.

Do | recommend it? In the month I've had
tnstant Track | have had no reason to fire up
any of the other satellite software in the sys-
tem. It has become the star of my demo reper-
toire, and makes scheduling OSCAR opera-
tion easy and pleasant. See you on the
hirg!

Steven K. Roberts N4RVE. author of Compust-
ing Across America and fealures in 73
Magazine, can be reached at PO Box 2390,
Santa Cruz CA 95063. He now publishes the
bi-monthly Journal of Hi-Tech Nemadness
{subscription $15/year.)
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Ham proFILES

There are no “‘average’” hams!

NYC Ham of the Year

Three years of hard work paid
off for Nickol Santiago KB2GGW,
age 15, the 1989/1980 Big Apple
Ham of the Year. Nickol is known
by countiess hams around the
country for her outstanding oper-
ating skills on the WB2JKJ 21.395
MHz Classroom Net sponsored
by the Radio Club of Junfor High
School 22 in New York City,
directed by Joe Fairclough
WB2JKJ. She took to the airwaves
in 1986 as a member of the “Edu-
cation Thru Communication™
ciass sponsored by the J22
club. “From the first day in Mr.
Fairclough’s class, | loved ham
radio and wanted to get my own
license.”” said Nickol.

As a finalist in the race, Nickol
was invited to attend the Knox-
ville, Tennessee Hamfest on May
19th. Not oniy did she ge, along
with WB2JKJ, but she also got to

state her views on ham radio fram
a young person's angle at a well-

Nickol Santiago KB2GGW exam-
ines her 1989 NYC Ham of the
Year award with Joe Fairclough
WB2JKJ, president of the Radio
Club of JHS 22.

attended forum. Next up for Nick-
ol was a trip to the Huntsville
Hamfest and a week in Tennes-
see, thanks to the “ET (East Ten-
nessee) Crew at 22"" support
group led by Carol Whetstone
N4LFR.

Nickoi graduated this June from
JHS 22, where she was active in
ham radio and in the Legal Stud-
ies program. She is now in the
10th grade at Seward Park High
School in New York City. She
hopes to start a ham radio club
there, using the resources of JHS
22. Nickol also works part-time in
a bridal shop.

Extra Young Extra Class

Bill Crossley WK2X, age 14,isa
ninth grader at the Frewsburg,
New York, Central School. Both
his father (John N2HBi) and his
grandfather (Albert K2EHJ) are
amateur radio operators. John is
the president of the Chautaugua
County Amateur FM Association.

Bill got his Novice license at
age 11, after taking Jack Nord
AC2D’s evening course at
the Jamestown, New York, High
School. Thirteen months later

he earned his Extra license.

Bill has spoken on amateur ra-
dio at a local Kiwanis Club meet-
ing, and he is often introduced at
Jack Nord's radio classes.

Besides amateur radio, Bill's
interests are coin collecting and
hunting. He will be taking the
Hunters' Safety Course this au-
tumn. He is also a member of his
school's Spanish Club.

Bill Crossley WKZX—an Extra
already!

FEEDBACK

In our continuing effort to present the best in
amateur radio features and columns, we recog-
nize the need to go directly to the source—you,
the reader. Articles and columns are assigned
feedback numbers, which appear on each arti-
cle/column and are also listed here. These num-
bers correspond to those on the feedback card
opposite this page. On the card, please check
the box which honestly represents your opinion
of each article or column.

Do we really read the feedback cards? You
bet! The results are tabulated each month, and
the editors take a good, hard look at what you do
and don't like. To show our appreciation, we
draw one feedback card each month and award
the lucky winner a free one-year subscription (or
extension) to 73.

To save on postage, why not fill out the
Product Report card and the Feedback card and
put them in an envelope? Toss in a damning or
praising letter to the editor while you're at it. You
can also enter your QSL in our QSL of the Month
contest. All for the low, low price of 25 cents!
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QRX
Home-Brew: Flavorig!
Review: Instant Track
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10 Review: PacComm NB-96
11 Sing for the Unsung Heroes
12 Home-Brew: Easy Tuning for
Uniden HR2510
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Antenna Tuner
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AC Adapter
15 Packet Talk

e o IR N T e BN £ TS ' B % QR

Feedback# Title

16 Homing In

17 QRP

18 Looking West

19 1989 Holiday Wish List

20 Above & Beyond

21 Dealer Directory

22 Letters

23 New Products

24 Hamsats

25 RTTY Loop

26 Index: 11/89

27 AdIndex
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SECOND PLACE

Number 7 on your Feedback card

Home Brew IV Contest The BitChaSer

Digital counterpart to the oscilloscope.

D igital devices and circuits are securing
their foothold in the ham world, as well
as in many houschold appliances. Whether
YOU eXpEriment. Or repair your own gear, you
quickly find that digital devices have their
own requirements for test equipment.

While there’s no substitute for a good
o’scope for looking at repeating waveforms
(whether analog or digital}, scopes are almost
useless for observing one-of-a-kind, short
pulses typical of digital controls and signal-
ing. At best, a good, triggered scope tells you
a pulse occurred, and gives a brief image of
its duration, but the image is quickly gone.
An expensive storage scope will tell you a jot
more, but it’s pretty hard to justify on most ham
budgets. Logic probes are cheap and easy to
build, but they tell you almost nothing except
that there was (or was not) some activity.

Many Uses!

You can use the BitChaser for digital sig-
nals, however, almost anywhere an oscillo-
scope is used, with the bonus that you can
store the results as long as desired. Examples
are many and varied—you can check the tim-
ing and structure of data characters coming
out of a modem, RTTY demodulator, com-
puter, keyboard, or packet interface; cali-
brate the speed and weight on an electronic
keyer; track down and analyze spurious puls-
es in any kind of logic circuitry (much better
than with a logic probe!); and check the
“*handshaking’’(protocol agreement) be-
tween two digital devices (computer/printer,
computer/modem, etc.). You can also use the
BitChaser as a signal source, to generate 5, 7,
or &-bit TTY characters at any speed from 60
wpm to 9600 baud and higher. You can use it
as a general purpose square-wave signal gen-
erator from sub-audio to 4 MHz. You can
even use it as a crystal calibrator for the HF
bands. With the optional “‘hidden’® 96-bit
shift register, you can use it as an RTTY or
CW callsign generator.

BitChaser would be useful for checking out
two recent 73 projects: “*Control Your Rig
from a PC"" {August §9) and *‘Kaboom Mi-
cro Keyer™” (September 89). In the first case,
the project involves a computer-receiver in-
terface with handshaking: the second in-
volves using the BitChaser to calibrate the
speed control on the Micro Keyer.

Digital Requirements

A major feature of a digital measuring
device is that, since we do not have to be
concerned with voltage levels other than O or
+5 volts, we can use a simple display scheme
instead of a complex and expensive cathode
ray tube,
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by R.A. Cole KAOND

| e wET T
Photo A. Front panel of the BirChaser. The
author used a junked Heathkit FET VOM
case.

The BitChaser (BC) originally started out
as a very simple device for capturing, freez-
ing, displaying, and measuring pulses of al-
most any reasonable duration and repetition
rate. After I finished the basic design, I soon
found that a few simple and cheap additions
would greatly increase the unit’s functionali-
ty. For ten more dollars, I modified the BC
into an incredibly versatile piece of test
equipment, having the following capabilities:

ecapture and display pulses from about half a
microsecond up to several seconds;
*measure pulse length (duration) and duty
cycle;

smeasure time between successive pulses;
{since this is the reciprocal of frequency when
pulses are regular, it performs like a frequen-
cv counter, with a litile math);

ssynchronize the start of capture to the in-
coming signal (like a triggered scope), or
from a separate external signal, or manually;

#stop the capture automatically, under con-
trol of a second signal, or manually;
erecycle, as much as desired. captured data
for review, or for playback to some external
device (which can’t be done at all on a
scopel},

smeasure the time difference between a pulse
on one line and that on another (something
like a dual-beam scope);

*be programmed with any desired bit pattern,
that then can be played back as a repeating
signal source (as the RY generators in the
Baudot TTY days), and:

*be used, with the internal clock brought out,
as a variable or calibrated timing source for
general purpose testing.

Thus, the BC is a combination of storage
scope, frequency counter, bit-pattern genera-
tor, and logic probe. With a little external
circuitry, you can even display CW visually.
(Thosc blinking lights will fascinate shack
visitors!)

How It Works

Figure 1(a) illustrates the basic idea of the
unit. The BC uses a long serial-in/parallel-
out shift register, with a discrete LED at-
tached to each stage to display the contents.
The clock (time base) performs the shift-right
function. so that the signal coming in on the
serial-in connection will be sampled and
shifted into the register for display. With a
clock peried much shorter than the duration
of the incoming pulses, each pulse will result
in several samples of each pulse shifting into
the register, lighting the respective LEDs.
That is. if the clock period is one microsec-
ond, an incoming pulse of 10 microseconds
duration will light 10 LEDs, etc. The 0"’
levels between the pulses will result in the
respective LED remaining off.

i
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Figure 1. (a) Basic concepr of function of LED signal display; (b) example dispiay.
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Figure 2. BitChaser block diagram.

Figure 1(b) shows a typical display for an
incoming stream of pulses. While almost any
display length is possible with this basic
scheme. the unit described here uses a shift
register and display screen of 32 bits as a
compromise between adequacy of display
and cost. You may decide to build a different
length, although displays much shorter may
not be very useful. This simplified circuit
illustrates the concept, but suffers from ex-
actly the same frustrating problem of the
scope—uniess you have a way to stop the
clock, the display vanishes.

The Basic Design

Figure 2 is the expanded block diagram.
The most important addition is that of “*gat-
ing"” for the clock, by sampling the incoming
signal line. I termed this Synchronous Start
Mode, analogous to a triggered sweep scope.
With this feature, the BC sits and waits for an
incoming pulse, then begins shifting the reg-
ister. The clock counter counts the number of
clock pulses, and stops the clock after 32
shifts, thereby freezing the display (Clocked
Stop Mode). Once the clock gate circuit had
been designed for the Synchronous Start
Mode, it was trivial to add a switch and an
input jack to allow opening the clock gate
with an external signal, or by a manual push
button, and to close the gate the same way.
The Start Mode and Stop Mode switches,
respectively, select these functions.

Note that the mode selections are totally
independent. You can have a Manual Start
and Clocked Stop, or any other combination
that suits your purposes. The External Start
and Stop connectors are useful to allow you to
measure the time relationships between sig-
nals on two different lines. One is used as the
signal, and the other as the External Start or
Stop. The display measures the time between
a negative-going pulse on the Start line and
the next positive level on the Signal line.

The main use of the above feature is to
observe the handshaking between two

devices, like a computer and a printer, to see
if one device is responding correctly to the
other. For example. I had troubles with a
printer omitting one ¢r two characters at the
end of a line. This turned out to be a timing
problem during the carriage return—the
“not-ready’’ signal from the printer was be-
ing ignored by the computer. This required
an extra testing loop in the printer driver
software to detect the “‘not-ready’ condi-
tion.

A crystal-controlled oscillator and di-
vider chain provide the main clock signal.
These allow for precise measurements of
pulse width by having a known time interval
foreach LED. (Analogous to calibrated time/
division on a scope.} The circuit as shown
provides time-per-LED periods of 0.23, 0.5,
1.0, 10.0 and 100 microseconds, and 1.0 or
10.0 milliseconds. Since the display is 32
L.EDs long, this results in displays of 8, 16,
32, 320 and 3200 microseconds, or 32 or 320
milliseconds, respectively, of activity on the
signal line.

Low resolution of the LED display limits

Photo B. Internal view of the BitChaser.

' time shortwave radios!

| junk box parts. a hair curler and alliga-

Official 1934

SHORT WAVE
RADIO MANUAL

Build
simple, high-
pertormance old-

All of the secrets are
here: the circuit diagrams,
parts layout, ceoil specifications, con-
struction details, operation hints, and
much more!

This is a compilation of shortwave
construction articles from “Short Wave
Craft” magazines publishedin the 20's &
30's. It's wall-to-wall “how-to.”

Included are circuit diagrams, photo-
graphs, and design secrets of all short-
wave receivers being manufactured in
1234 including some of the most fa-
mous: SW-3, the SW-5 “Thrill Box", the
deForest KR-1, the Hammurland
"Comet Pro”, and many more.

Alsoincluded is a new chapter show-
ing how you can use transistors to re-
place hard-to-find vacuum tubes. Yow'll
even see the circuit that was lashed
together on a table top one night using

tor clips. Attached to an an-
tenna strung across the base-
ment ceiling and a 9 volt bat-
tery, signals started popping
in like crazy. In a couple of §
minutes an urgeni message
from a ship’s captain off Se-
attle over 1500 miles away
was heard asking for a naviga-
tor to help him through shallow water!
These small regenerative receivers
are extremely simple, but do they ever
perform! This is a must book for the
experimenter, the survivalist who is
concerned about basic communication,

| shortwave listeners, ham radio opera-

tors who collect old receivers, and just
about anyone interested in old-time
radio.

Great bookl Fun to read! One of the
best old-time radio beoks to turn up in
years. Heavily Ulustrated! Order a copy
today! 8 1/2 x 11 paperback 260 pages
only $15.70 postpaid!

I Lundsay Publications S|
Box 12-WG8, Bradley IL 60915

l Send a copy of Short Wave Radlo I
l Manual Enclosed is $15.70.

Chk, MC, Visa. Send a free cata-
log of other books.

Name _

I Address I

_-—-——-—_- |

CIRCLE 277 ON READER SERVICE CARD
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Figure 3. Shift register, display, and control circuitry.

precise measurement of pulse duration; a
pulse duration of, say, 2.3 milliseconds
would show up as either 2 or 3 milliseconds
when using the 1.0 milliseconds-per-LED
range. You can increase accuracy by shifting
to a faster clock speed, provided the duration
doesn’t exceed total display length.

To increase flexibility when not much is
known about the duration. timing, etc. . of the
signal source. 1 included a variable clock.
This works much like the variable time/divi-
sion adjustment on an oscilloscope.

Since you bring the clock out to an external
jack, if you have a frequency counter, you
can monitor the variable clock and determine
the LED interval quite precisely.

With this basic practical design, you have
an instrument that will allow you to capture
pulses, freeze them, and measure their
lengths, separations, etc., in a fairly automat-
ic way, and represents the prime operating
mode of the BC.

Modifications

A few more components greatly increase
utility. The Restart Delay is a simple timer
circuit that freezes the display for up to about
10 seconds, then re-activates the Synchro-
nized Start mode for another sweep. In the
Sync Start mode, the Restart Delay also pre-
vents another pulse on the signal line from
accidentally re-triggering the shift registers
before you are ready. The 7-segment displays
atrached to the clock counters are useful at
slow speeds (or when programming the dis-
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play, as explained later), and they add very
little to the cost, since the counters were nec-
essary to create the Clocked Stop mode. The
display freezes (after 32 periods), then resets
to **00*" when the Restart Delay times out.
Thus, if the BC is just sitting there with the
display showing “*00,"" you know it is ready
but no pulse has arrived.

Another nice-to-have addition was a pro-
gramming push button switch, along with a
one-shot clock. These allow you to enter any
bit paitern into the shift register by holding
down (or releasing) the Program button, and
firing the one-shot clock. (You could just use
a very slow clock along with the Program-
ming button, but once you start programming
that way, you can’t stop until you are
through!) Anything that will fit into 32 bits
can be programmed; this includes several
ASCII or Baudot characters, eight-bit data
characters, or a couple of Morse characters
(not a full callsign, though!). The bit pattern,
whatever it is, can be sent out once, at any
data rate available from the crystal or vari-
able clocks, or it may be repeated as many
times as desired by using the Recirculate fea-
ture.

Notice that although the shift register acts
like a serial-in/parailel-out register, afl of the
contents come out serially, also! Thus, oncea
bit pattern has been captured by, or pro-
grammed into, the shift register, you can
switch to the Recirculate mode, and recycle
the bits back into the input of the shift regis-
ter, at the same time that you output them to

some external device. You can even change
the time base during recycle, to repeat the
same bit sequence at a slower or faster rate!
This is useful, for example, in testing a print-
er or some other serial communications
device with unknown speed capability-just
send data at varying rates ontil it syncs and
performs properly.

Shift Register and Control Circuits

All of the circuits are simple, non-critical
TTL logic, with easy-to-find parts. The shift
registers are 74164 8-bit serial-in/parallel-
out registers; four of them are required to
reach the 32-bit desired length (you can use as
many as you want, though). 7400 NAND
gates do most of the on/off gating of the
various signal paths, and a couple of inver-
sions.

Note that the input signal is inverted before
1t goes to the first shift register; this is because
the LEDs are used in a pull-down mode,
which requires the respective register posi-
tion to contain a “‘0”” to light the LED. Since I
wanted the LED on for a high logic level, and
off for low, the simple answer was to invert
the signal, so that a high on the incoming line
results in a low inside the register.

The clock gate (IC7a) is controlled by a
7474 flip-flop (IC6) in set-reset mode. The
clock gate is opened by a high-to-low transi-
tion from either the signal (Sync Start), by an
external, separate signal (Ext Start} or the
manual push button (Manual Start). The op-
posite output of the 7474, which will be 0™



INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER

I you always thought a compuier-conirolied
repeater had to be expensive, LOOK AGAINI You
eould easlly spend this much just for a controller,

As always, Hamtronics strives to give superb performance at
modest cost! In this case, a premium repeater with versatile
computer control, autopatch, and many dtmf control features at
less than many charge for a bare-bones repeater!

We don't skimp on rf modules, either! Check the features on
R144 Receiver, for instance. GaAs FET front-end, helical
resonators, sharp crystal filters, hysteresis squelch.

We completely re-thought the whole idea of what a repeater
should be, to give the best features at the lowest cost.

ONLY 51295!

- Available for the 10M, 6M, 2M, 220MHz, 440MHz, 202MHz ham bands.

FCC type accepted models also available for vif and uhf commercial bands.

- Rugged exciter and PA, designed for continuous duty.

- Power output 15-18W (25W option) on 2M or hi-band; 15W on 220MHz; 10W on
uhf or 902MHz.

- Accessory add-on PA's available with power levels up to 100W.

- Five courtesy beep types, including a pleasant multi-tone sequence.

« AUTQOPATCH: either open or closed access, toll-call restrict, auto-disconnect.

« Reverse Autopatch, Iwo types: auto-answer of ring tone on the air.

- DTMF CONTROL.: over 45 functions can be centrolled by touch-tone. Separate
4-digit coritrol codle for each function, plus extra 4-digit owner password.

- Qwner can inhibit autopalch or repeater, enable either open- or closed-access
for repeater or autopatch, and enable toll calls, reverse patch, kerchunk filier,
site alarm, aux revr, and cther options, including two auxiliary external cireuits.

« The cwid message, dtmf command codes, and owner-specified default parame-
ters for cor and cwid timers and tones are burned info the eprom at the factory.

- Cw speed and tone, courtesy beep and tail timers, and courtesy beep type can
all be changed at any time by owner-password-protected dtmf commands,

» Many built-In diagnostic & testing functions using mitroprocessor.

- Color coded led’s Indicate status of all major functions.

- Welded ﬁanillons for exciter, pa, receiver, and controller. PEM nuts for covers,

- 3-1/2 inch aluminum rack panel, finished in eggshell white and black.

- Auxiliary receiver input for independent control or cross linking repeaters.

There are many other features, loc numerous te mention. Request catalog for full details.

If you prefer a plain-vanilla or kit
repeater, you couldn’t find a
better value than our otlginal

REP-100 REPEATER
Same fine 1t imodules a2 AEF-200 but
with COR-4  Controller. Can add
autopatch, dimf decoder, CTCSS, either
now or later. Kit only $675, w/t $975.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &
DIGITAL LINKS, TELEMETRY, ETC.

M EXCITERS: kits

£95, Wi 5169, 2W contin-

uous duty, TCXO & xtal

oven options avaiable.

FCC type accepted for

com’f uhf & ki bands.

« TAS1 for 10M, 6M, 2M,
150-174, 220MHz,

+ TA451 for uhf.

- TA901 for 902-928MHz,
0.5W out (wit only, $169).

+ VHF & UHF AMPLIFIERS.
For frm, ssb, av. Output
from 10W to 100W. Several models, kits stariing at $79.

Fil RECEIVERS: kits $139, wit $189.

- Rl44/R220 FM RECEIVERS for 2M,
150-174, or 220MHz. GaAs FET front
end, 0.15uV sensitivity! Both crystal &
ceramic if filters plus helical
resonator front end for excepticnal
selectivity: > 100dB at +12kHz {best
avzilable anywhere!) Fiutter-proof
hysteresis squelch; afc tracks crift,

- R451 UHF FM RCVR, simifar ic
above

- RO01 902-928MHz FM RCVA. :
Triple-conversion, GaAs FET front end. =

- R76 ECONOMY FM RCVR for 10M, 6M, 2M, 220MHz, w/o halical res. ar
afc. Kits $129.

- Weather satellite & AM aircraft reves also available.

- For complete info, call or write for FREE 40-page &ﬁtﬂlﬁg-

Send £2 for pywrsens alr mail,  For-onsoal Imeress, check reader snm oo allgw 23 wes

- Order by mail, Tax, or phone [answering machine aff hrs).
- Min. $3 S&H charge for first pound plus add'l weight &Tns.
- Use VISA, Mastercard, check, or UPS C.0.D. (53 fee).

ACCESSORIES

COR-3 AEPEATER CONTROLLER 1.
Festures adusiabie fad & ume-out
timers, solid-siate relay, courtesy beep,
and local speaker ampiifier ... .%49
WD kit Dicde programmed any time
in the %eld, adjusiable tone, speed, and
timiar, to go with COR-3 .o 359

NEW CCR-4 kit. Compiete COR and
CWID al on one board for easy con-
struction. CMOS logic for low power
consumption. Many new features.

NEW TD3 SUBAUDIHLE TONE
DECODERENCODER k%,  Adjustabie

for any tone. Designed especially for
repeaters, with remote  control
activate/deactivaby provisions k24
TR TOUCH-TONE DECODERICON-
TROLLER kit. Fut 16 digits, with tok-call
restrictor, programmable. Can turn 5
functions on/off. Great for selective call-
ik 1 0 et o e e preprecrevey s $79
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AR-1 AUTOPATOH Kit. Use with above
for repeater autopatch. Reverse paich
& phone line remote control are std . $79
AP-2 SIMPLEX AUTOPATCH Timing
Boart kil Use with above for simplax

operation using a transceiver .......... $39

MO-202 FSK DATA MOODULATOR o
Run up to 1200 taud- dagital’ signals
through any fm transmitter with full
handshakes. Radio link computers,
telemetry gear, et. .......cc.oenarnins 339

DE-202 FSK DEMODULATOR At For

T e L e 339
2B00 BALUD DIGITAL AF LINKS., Low-
cost  packet networking  system,

censisting of new MO-96 Modem and
special versicns of our 220 or 450 mHz
FM Transmitters and Receivers. Inter-
face directly with most TNC's. Fast,
diode-switched PA’s output 15 or SOW.
Call far more info on the right system for
your agplication!

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

- *) .I:'—é“‘\‘-

LNG-(*) &%
onLy 959 o g
wiiadtraied h}
FEATURES:
« Very low noise: 0.7dB vi, 0.8dB uhi
- High gain: 13-20d8, depends on freg
= Wide dynamic range - resist overlcad
« Stable: iow-feedback dual-gate FET

*Specify luning fange: 26-30, 46-56, 137-150,
150-172, 210-230, s00-470, o7 S00-550 MHz.

LNW-(*)
MINIATURE

GaAs FET
PREAMP

OnLY SE‘:;\ n 539 wirsdteaind

- GaAs FET Preamp simiar fo LNG,
excent designed for low cost & small
size. Only 58W x 1-5/81L x I4H.
Easily mounts in many radios.

«Specily tuning range: 25-35, 36-55, E5-9{
80-120, 120150, 150-260, 200-270, or 400-500
Mhz.

LNS-(*) [
iN-LINE PREAMP
oy $7 9 S99 sisaissies

- GaAs FET Preamp with features similar
lo LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transceivers up
lo 25W. Tower mounting brackets incl.
*Specily twning range: 120-175, 200-240, or
400-500 MHz.

HELICAL RESONATOR
PREAMPS

Preamps with 3 or 4 section nelical
resonators reduce intermod & cross-
band interference in critical applications:
MODEL HRA-(*}, $49 vhf, $94 uhf.
“Specily luning range: 142-150, 7150-162,
182-174, 213-233, 420-450, 450-470.

RECEIVING
CONVERTERS

Low noise converters to receive vhf and

uhf bands on a 10M recelver. Choica

of kit with case & BNC jacks, kit with pcb
only, or wit unit in a case, Other models
available for other infout ranges & atv.

Request catalog for complete listings.

VHF Input ranges availi 136-138,
144-148, 145-147, 146-148, 220-222,
222-224; kit less case $39, kit wjcasa
559, wit in case $89.

UHF input .ranges avail: 432-434,
435-437; kit less case $49, kit w/case
569, wit in case $99.

902-928 MHz converts down fo 422-44R
or 430-450 range. Same price as uhf.

TRANSMITTING
CONVERTERS

X2 for vhi and XV4a for uhf. Models o
conveit 10M ssb, 'Cw, frm, €iC. to 6M, 2M,
220, 432, 435, and for atv. 1W output.
Kit only $79. PA’s up to 45W available.
Reqguest catalog for completa listings.
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when the count gate side is at **1,”’ turns off
the incoming trigger line by IClc, to inhibit
unwanted trigger pulses.

ICE and ICY perform the clock counting
function, with IC7b decoding the count of 32
and providing the Clocked Stop signal to IC6,
closing the clock gate, IC7a. You may also
close the gate with an external signal or the
manual push button. No matter how the stop
is generated, the high-to-low transition of the
clock gating signal (pin 5 of IC6) also fires the
Scan Delay timer, IC12.

IC1d inverts the high level output of IC12
and turns off IC1b, again preventing any in-
coming signals from triggering IC6. When
the timer times out, up to about 10 seconds
later as set by R33, its output goes low, open-
ing up IC1b again, and afso resetting the
clock counters, IC8 and IC9, to zero. (Note
that the counters are cleared by parallel load-
ing all zeros into the counters’ preset inputs,
not by using the normal clear function. This is
because the clear requires a high pulse, and
none is readily available at just the right time.
The parallel load operation requires a low
pulse, which is available.)

Time Base Circuits

See Figure 4. The clock is a straightfor-.

ward crystal oscillator and divider circuits. T
chose a 4.00 MHz crystal to give a 0.25
microsecond speed, then divided by 2 in
IC14a for 0.5 microseconds; then again by 2
(IC14b) for the 1.0 microsecond rate. I fol-
lowed this with a series of divide-by-ten
counters to get speeds down to 10 millisec-
onds. Thus, at the fastest speed, the LEDs

display 8 microseconds of signal activity (32
x 0.25 microseconds), and at the slowest
speed, 320 milliseconds of activity.

You can start with a lower crystal frequen-
¢y if you think you will not be going after
pulse widths less than a micresecond, and
possibly eliminate IC14a and b. You can also
eliminate one or more of the decade dividers
if you den’t need the longest pulse width
measurements. I do not recommend crystal
frequencies higher than 4 MHz, unless you
are willing to play around with the values of
pull-up and coupling capacitors in the clock
gate control areas.

The variable clock is one-half of a 356 dual
timer in astable mede. With the three ranges
and values shown, it will run from about 100
kHz (32 milliseconds of signal activity dis-
plaved) down to about 1 Hz (32 seconds of
signal). The other half of the 556 dual timer
(IC19) is the one-shot timer for single-step-
ping (e.g., during programming).

Construction

You can use just about any board layout
and panel design. The circuits are non-criti-
cal at the relatively stow clocking speeds in-
volved. You may have to play around with
the crystal oscillator resistors and capacitor
values to get reliable starting, You may also
have to adjust the values of C1, C2 and C3 in
the variable time base, IC19, to get continu-
ous frequency coverage. (You can also add a
couple of switch positions and capacitor val-
ues, if necessary.)

I made a few more shortcuts to hold down
costs and save panel space. Notice that S1,

S2, and S3 are SPDT toggle switches, even
though they all have three positions. This is
because one position can be common between
two functions, with a little care. For example,
S1 (Start Mode) uses a single position for
either External or Manual Start; the diode
protects an external signal source from short-
circuit if the Manual button is pressed while
still connected. The same holds for S2. 83
uses a common position for the Signal and
Program functions; the protective diodes
were considered unnecessary in this case.
You can easily substitute three-position ro-
tary switches, and omit the diodes.

84, the Time Base Select, uses a similar
trick to allow a single jack to be used for
either the Internal Clock Out, or External
Clock In; the extra switch position just as-
sures that the internal clock will be discon-
nected when an external time base is used.

LED string assembly is the only construc-
tion that needs special care. Use sub-minia-
ture LEDs, not miniature or jumbo sizes. The
32 diodes take up about 4 inches of space ina
horizontal line. The subminiature LEDs are
just a little too large in diameter to mount
them in adjacent holes in the PC board, so
grind or file off the opposite sides of the
plastic bulb, being careful not to grind down
to the actual LED in the center. ] ground mine
down with a Dremel tool. Each diode takes
only a few strokes with a fine-tooth file.

The 10-LED Bar Graph displays (RS 276-
081, at $2.99 each) produces the most attrac-
tive display with no hassles. If you go this
route, you will either have to shorten the
display to 30 bits (i.e., 3-bar graph chips},

continued onp. 48

Hine 5HOT

MARIABLE

(T80 | 0prs

(LR |

28 e

22 73 Amateur Radio * November, 1989

Figure 4. Time base circuitry.
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ENO RADIC
1.800-345-5686

YAESU

safety and convenience.

Never climb apain with this tower and elevator system.
MARTIN TOWERS are made of aluminum and specitically
engineered for use with the HAZER. Two sizes of tower: M-13
{13°wide) and M-18{18 "wide.} All bolted construction, no welds
Easy to install hinge base, walk up arectlon, next plumb with
levaling balts in base. Mount antennas and roler on HAZER in
vertical upright pesition, then winch to top of tower for normal
operating pasition. Guy wires fasien to HAZER or above HAZER
al top of tower. Safety lock system operates while raising or
lowering. Never can fali. Photo above shows HAZER mioway on
tower.

Gomplete tower UPS ormotar fraight shippable. Pre-assembled
or kit form. I
Send for free details of HAZER kits for Rohn 20, 256G, 45, 55 and
other towers.

Special tower price: 50° M-13, hinged base, concrete footing
section, HAZER kit = $1268.60. Includes all hardware, winch,
cable ete. FOB Boonyiile, MO,

Masts, rotors, thrust bearings, guy wire, turnbuckles aiso
available

SaHefaction guarantaed Call today and charga to Visa,

Mnmk‘.urﬂw |nnll:$-thmmnnrfnw
GLEN MARTIN ENGINEERING, INC

FT-4700RH

SMALL SIZE, BIG HF PERFORMANCE DUAL BAND MOBILE
Ate 3, .Bn.-. a2z | = 160-10 Meter Operation
Bognville, MO 85223 . 1900 WaltsOOutput = 50W on 2 Meters
816} BR2-2T: ¢ AT 700 * Receive 100 kHz to 33 MHz
{816) BA2-2734 FAX 816-B82. 7200 « SSB. CW, AM (FM Optional) . 40w on 70cm
= 26 Memories with Band Stacking Registers * Receive 140174 MHz
CALL TODAY 430-450 MHz CALL NOW!

AXM Incorporated )7 ;}.
Servmg the radio dmateur who needs more
than an' amateur radio. - -~
E1791 Loara Etreet, Sull‘e B

O
ICOM

coRPoAaTEN

A
““Larsen Antennas TRz

Communications
Elechyonics
Specizilizs. inc.

FT-212 RH 2METER MOBILE

IC-3210

DUAL BAND MOBILE » Optionat Internal Digital Voice Recorder
Acts As “Answering Maching™
S + Receive 138-174 MHz + Full Duplex Operation * Receive 140-174 MHz
ﬁf"‘ftfm‘:‘:"“c uniﬂen 440-450 MHz, * 20 Memories « 45 Watts Cutput
s « 25Won Both Bands  Double Your Bands = 18 Memorfes, Compact Design

B3

e
TAD s
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SYNTHESIZED
' SIGNAL GENERATOR

o E || yaEsSU
ICOM ET-470

COMPACT 2M/70CM
MODEL IC-32AT | DUAL BAND FM
M s&;gog'; R LB AT = Simultaneous Reception
HoE deliverad » 5 Watts on Both Bands on Both Bands

= Up to 5 Watts Qutput
* 21 Memories on Each Band
= Built-in 10 Memory DTMF

* Receive 138-174 MHz

« Covers 100 MHz to 199.89¢ MHz in 1 kHz steps with 440-450 MHz

AEA « ALINCO » AMERITRON « ASTRON = 8 & W = BENCHER = BUTTERNUT
NSIVA=Z213M=DdH = TJdN = NISHY1 = QOOMNIH « WODI = H3TLSNH = LAYHOHSNO

thumbwheel dial = Accuracy +/— 1 part per 10 mil- = Steres Standard and Auto Dialer
fion at all frequencies » Interral FM adjustabie from 0Odd Offsets = Buiit-in CTCSS
0 to 100 ¥Hz at a 1 kHz rate = External FM input ac- PLUS MORE!

CALLTODAY

capts tones of voice » Spurs and neise at least 60 dB
below carrier ® Qutput adjustable from 5-800 mV at
50 Ohms » Operates on 12Vdc @ % Amp ¢ Available
for immediate delivery « $429.95 delivered » Add-on

accessories available to extend freq range, add infi- 1 2 G IE‘" Carran Ci rcle » Sparks‘ N 'U' 89431

nite resolution, AM, and a precision 120 dB attenua-

}th.gggg;];;::gxr details « Phone in your order as {?02) 331 _?373
VANGUARD LABS MasterCard » VISA » Discover » COD

196-23 Jamaica Ave., Hoflis, NY 11423
Phone: (718} 468-2720 Mon.-Thurs.
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| 73 Review by Jim Gray WIXU

Yaesu FRG-9600

VHF/UHF Receiver

Awesome frequency and memory coverage

in a VHF/UHF scanner receiver.

Number & on your Feedback card

Yaesu USA

17210 Edwards Rd.
Cerritos, CA 90701
(213) 404-2700
Price Class: $610

ave you wondered what aoes on in the

VHF/UHF portion of the radio spectrum?
You've probably worked some 2 meter FM
and maybe some 440 MHz stuff—but there's a
lot thai goes on in the world between HF and
microwaves. For instance, from my location, |
can tune into a series of high-flying, radar-
equipped hailoons used to interdict low-flying
drug trafficking aircraft, stretching from Texas
to California. This activity is on frequencies
assigned to the Drug Enforcement Agency
(DEA). Frequencies for various other gover-
ment agencies, including the FBl and the CIA,
also abound in this large piece of spectrum,

Search For The Scanner

As it turns out, there are a number of multi-
mode scanning receivers that cover this wide
range. | asked knowledgeable friends and fel-
low hams about these various receivers:
“How s the audio quality? What coverage
does it have? How many different mades will it
handle? Is it mobile/portable? How are the
selectivity and the sensitivity? What are the
scanning capabilities?”

For those who can afford it, the ICOM R-
7000 and the R-9000 rigs may well be the way
o go. | wanted something under $750, howev-
er, and found that the Yaesu FRG-9600 an-
swers most favorably to all my qguestions
above.

Spectacular Coverage

The 9600, in brief, is a multi-mode scanner
covering 60 MHz through 905 MHz continu-
ously. One feature that guickly impressed me
was its keypad with 100 programmable mem-
ory channels. It may well be overkill to have
this many memory channels on an HF rig coy-
ering under 30 MHz, but not so for the 9600,
which accesses a chunk of spectrum over 840
MHz wide!

The 9800 doesn’t have alf available signal
modes, but its six mode sefections—FM and
AM, each both narrow and wide, and SSB,
both LSB and USB—will do nicely for most of
the signals you’ll encounter there. You can
find ham communications here in all of these
modes, but NBFM (‘FM-narrow’'} is the most
popular.

“FM wide” is used mainly for FM broad-
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casts (88-108 MHz), TV broadcasts, (scal-
tered throughout much of the spectrum cov-
ered by the 9600), and cellular telephone
transmissions {between 800-900 MHz). Be
warned, however, that it is illegal to monitor
cellular telephone activity! The 9600, unlike
some other scanners of this range, does not
block all these frequencies.

“FM narrow"' is the standard mode for two-
way police, military, business, and amateur
communications. The ham bands the 9600
covers are 2m, 1.25m, 70cm, and the bottom
three MHz of 33cm (902-905 MHz}).

AM wide and narrow are used mainly for
aeronautical communications, and some am-
ateur work. You can find some aeronautical
communications frorm 118-136 MHz and 250~
300 MHz.

The FRG-9600 provides single sideband
($SB) reception up to 460 MHz. This covers
amateur weak-signal work—typically voice
SSB and CW—on all the above stated ham
bands except 33cm. There’s quite a bit of
exciting weak-signal stuff to hear, including
CW signals reflected off of ion trails left by
meteors entering our atmosphere, and ama-
teur satellite SSB and CW downlinked sig-
nals. The military also uses SSB in these re-
gions.

The only drawback | spotted was that a de-
sired mode—selected by a single control—
can’t be selected out of order. That is, in the
mode-select order LSB, USB, AM-N, AM-W,
FM-N, FM-W. If you are currently in USB and
want to go to the other sideband, you have to
step through the four AM and FM mode set-
tings before getting to LSB. The upside,
though, is that this system removes five extra
controls from the front panel.

Quickly Accessing It All

The 9600 of cowrse has a front-panel VFO
control, but when dealing with such a vast
piece of spectrum, it's MUCH easier to dial in
a desired frequency from the keypad. Yaesu
thankfully provided that here. They also didn’t
stint on the number of selectable tuning steps.
FM-W allows 100 kHz tuning steps, while AM-
W and FM-N allows for 5, 10, 12.5, and 25 kHz
steps. Both AM-N and SSB allow 100 Hz and 1
kHz steps.

The scanning system allows either full aor
limited (keypad programmed} band scanning,
as well as memory channel scanning, with
auto-resume. Besides carrier-sensing scan
stop, you can also select audio scan stop
sensing to aveid stopping on ‘“‘carrier-only”
channels. | found that this feature warks very
well, and is very useful. You will be amazed to
find so many of these carrier-only broadcasts
throughout the spectrum-—yet never hear any
audio transmissions on them. Possible
sources for these “broadcasts’ may simply
be harmonics of a TV or other broadcast, or
deliberate jamming of a channel by an as-
signed user to prevent the channei from being
used by someone else, as on HF foreign
broadcast bands.

Scanning steps are displayed on the front
panel. A two-color graphic S-meter on the dis-
play indicates received signal strength. A 24-
hour clock timer is also included, along with a
output for autematic power ““On/Off” switch-
ing for recording transmissions automatically.
Additional jacks provide CPU band selection
outputs for remote computer control of the
receiver, as well as multiplexed (FM wide) AF
and RF mute and other control signals.
There's also a mobile mounting bracket.

Patch it to Your PC

Many newer transceivers have a data port
that allows you to interface a rig to a computer
and control many of the functions from that
computer. Yaesu calls their system the Com-
puter Aided Tuning (CAT) System, and have
inciuded it on the FRG-9600 in addition to
many of their base and mobile transceivers
and HTs. This allows direct control of the rig's
CPUY, allowing you to add virtually unlimited
customized control functions in software,
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+Custom Graphics with your Call Sign

+4 Screens (2 Hi-res/2 color bar)

+12 VDC Operaticn

*Instant Video ID

*Video Relay for switching in Live
Camera Video

*Built-in Automatic Sequencer-Timer
{steps through ail four screens)

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics

ELKTRONICS
12536 T.R. 77 * Findlay, OH 45840
(419) 422-8206

e, ELKTRONICS
WERSK o556 TR 77

=0 pindlay, OF 45840
{419) 4226206
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OSCAR MODE-! FILTERS

PREVENT DESENSE OF YOUR DOWN-LINK RECE!VER
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e MM gzgzlé PSf 70cm| | 70em
200-7 432 PreAmp Rx
MMf200-7 $55.00 PSf432 $95.00
(usually sufficient) (for extra protection)
I.L. @ 145 MHz 0.5dB I.L. @ 435 MHz 0.1 dB
Loss @ 435 MHz 4G dB min Loss @ 145 MHz 70 dB typ

Send 75¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA

SPECTRUM INTERNATIONAL INC. (508) 263-2145
ﬂ P.0. Box 10845, Concord, MAQ1742, USA i

PRICES SUBJECT TO CHANGE WITHOUT PRICR NOTICE
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ATV CONVERTERS - HF LINEAR AMPLIFIERS

DS COVE|
FABT SCAN

70 Cht
[

o TE
i ATVZ 420—450...

R THE WORLD OF HF AMPLIFIERS per MOTOROLA BULLETINS NIVERS.F:l.dDIGITAL FREGQUENCY RE

TELEVISION
ggpiglem Pnal‘ I" for HF Amplifiers Dexcribed
in the LA Buliztine. REPEATER CONTROLLER

ANTES 300W $160.70 EA6Z 140w g 85,65 o 1000 [Wired/tested). Z 423032

ANTE2 340W B 93,25 EB2TA 300W $139.20 HEAT SINK MATERIAL
ANTTIL 20W § 83.70 EB104 600V E4£48.15

ANTTOH 20W # 03.19 AR30E 300V $383.52 Mode! UE Heat Sink[6.5x12x1.6] ......... $ 22.00
ARI1Z 300W $403.00 CHS—6 Copper Spreader (626x1/4) ... 10.00

NEW! 1K WATT 2-50 MHz Amplifier We also stock Hard—to—Find parte

ISION CONVERTERS POWER SPLITTERS and COMBINERS CHIP CAPS—KametfATC
i 2—30M METALCLAD MICA CAPS—UnclcofSemea
RF POWER TRANSISTORS

z it
M ATVZ 420450 [GaAS ~FE '$ 40.05 Kit 600 Watz PEP I—Pan .
W ATY4 902928 [GAAS—FET|....,...§ 59.95 Kit 1000 Watt PEP 2—-Port.. MIRI-CIRCUIT MIXERS

’ Aumu sguetcn CONTROL for ATV 10—100
- weed 39.95 Kir 100 WATT 420—450 MHz PUSH_PULL LINEAR ARCO TRIML'E

1200 Watt  PEP 4—Port SBL—1 [1-500M).....

SHL—1 IMz]..

MPLIFIER — SSB—FM—ATV YK200—20/4B RF Choke..

2 METER VHF AMP| 56—590—65—3B Ferrite Bead

35 Walk Moded 335A -3 79.95 Kit KEBE7—PK (Kie). -...$220.25 Broadband HF Tranefarmers
B 75 Watz Madel 8758 .$119.05 Kit KEBG7—PCH (PC 118.00
Avmilabi in kit or wired tested KEBG7—I (Manual) ... e § 500 Add § 3.50 for shipping snd handlivg.

For detailed information and prices, © our fres catalog.

Communication
sh,,, VISA Concepts Inc.

508 Millstone Drive * Xenia, Qhio 45385 * (513) 426—8600
FAX [513] 426—3811
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CB-TO-TEN
73 has led the way on CB-to-10 meter conversions. Take advantage of our offer to help you get on
10 meters before the sunspots peak again. It's easy and saves you money!
# Title Issue # Title Issue
1 Bandplanand CrystalInfo .................. May77 20 Lafayette SSB-75andSSB-100 ............... June 79
2 ConversionData ........................... May77 21 Roycel655 .........ccviiiiinininn.. Nov 79
3 RadioShack TRC-47........................ July77 22 Johnson Viking352 ........................ Nov 79
4 E.F.Johnson Messenger 123A................ July77 23 CBtol0FM—Partl ................ ... Jan 80
5 HyGain670B ............................. July77 24 CBtolOFM—PartIl ....................... Feb 80
6 AntennaSuggestion ..................... ... Dec77 25 More Talk Power forthe TRC-11 ............. Mar 80
7 RadioShack TRC-11........................ Dec77 26 SearsRoadTalker40........................ Mar 80
8 ThePublicomI ............................ Feb78 27 Penmey'sSSBRig ..............c.ooiiiiin, Apr 80
2 Howabout SSB Conversions? ................ July78 28 The Poly-Paks 40-Channel CB Board . ......... June 80
10 Radio Shack TRC-11and TRC-74 ............. Aug78 29 TheCobral32.....................cv o0t July 80
11 Radio Shack Realistic Mini23................ Sept78 30 NewlLifeforSSBCBRigs.................... July 80
12 Hy-Range 681A (Hy-Gain} ................... Sept78 31 Double Your Channels in SSB Conversions . ... July 80
13 KracoKCB-2310B..............ccovvenine. Oct78 32 OnTenFM....... ... iiiiiies Aug 80
14 Lafayette Telsat SSB-75 . .......ovvrurnnnn... Nov78 33 PutThatHy-Gain CBBoardtoUse............ Sept 80
I5 Radio Shack Realistic TRC452............... Nov78 34 Peakingand Tweaking Hy-Gain Boards ....... Mar 82
16 CB Walkie-Talkie Conversion ................ Nov78 35 CBtoCW?(Hy-Gain) ....................... July 82
17 Sharp ModelCB-800A ................c.e.e. Jan 79 36 Maximum Modulation for CB Conversions . ... Dec82
18 SBE Sidebander IIT and Pace 123A.,........... Jan 79 37 Beef Up Your CB-toCW Conversion . .......... Feb 83
19 Midland 13-882C and Other PLLRigs . ........ May79 38 Add a Digital Readout to Your CB Conversion . . Feb 83
Send $3.00 for the first article and $1.50 each thereafter. Just choose thearticle numbers and call with a credit card number or send
a check or money order to: CB to Ten, 73 Amateur Radio Magazine, Forest Road, Hancock NH 03449, (603)525-4201.
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GORDON WEST

RADIO SCHOOL

#04 21-DAY NOVICE . . ... $22.95

® 112-page textbook 4
® two stereo code
learning tapes
® sample 5 wpm
e Novice code test »
® over $50 in radio
manufacturers’

=
= |
Fe - discount coupons,

#01 COMPLETE NOVICE. .. $62.95

2 theory tapes, 2 textbooks, FCC
Rule Beook, 4 code tapes, code oscillator
® set, examiner test packet, and over $50 @
in radio discount coupons.

#02 NOVICE CODE COURSE $32.95
6 cassette tapes make it easy to
learn the code from scratch.

#07A 2ZWEEK TECH ... .. $22.95
b This Technician course includes 2 ®
theary tapes and 1 illusirated textbook.

#05 COMPLETE GENERAL. . $62.95

6 code tapes, 4 theory tapes, and 2
textbooks. Ideal for wupgrade from
Novlce to General.

® #06 GEN. CODE COURSE . . $32.95

This General codrse includes &
tapes for speed building from 5 to 13
wpm, ®

#)BB COMPLETE ADVANCED $62.95

This Advanced course includes 4
theory tapes, 1 textbook, and & code
tapes (13 te 22 wpm]}.

#09 ADV.THEORY COURSE $32.95
4 tapes and 1 illustrated textbook

#10 COMPLETE EXTRA. . .. $62.95
4 theory tapes, 1 textboek, and &
code tapes (13 to 22 wpm}.

#12 EXTRATHEORY COURSE $32.95
4 theory tapes and 1 illustrated
textbook for Extra class theory.

#11 EXTRA CODE COURSE $32.95
6 tapes for speed buijlding from 13
to 22 wpm for the Extra code examn.

#13 BRASSKEY & 0SC. ... $25.95
#15 PLASTIC KEY & 0SC. . . $21.95
SINGLE CODE TAPES

$10.95 each including shipping

£19 5 whDm MNovice Q50 tests
#20 5 wpm Random Code
#21 5-7 wpm Speed Buitder
#22 7-10 wpm Speed Builder
#23 10 wopm Plateau Breaker
#24 10-12 wpm Speed Builder
#25 12-15 wpm Calls & Numbers
#26 13 wem Random Code
#27 132 wpm Test Preparation
F28 13 wpm Car Code
#29 13-15 wpm Speed Builder
#30 15-17 wpm Speed Builder
#3131 17-19 wpm Speed Builder
#32 20 wom Random Code
- #33 20 wpm Test Preparation
#3a 20 wpm Car Code
| #a3
L ]

;..j
r--"ﬂ

3-15 wpm Code Review
#40 12-21 wom Code Review

§ =
Prices include m ‘?ﬂ

shipping & handling VISA | MasterCard ||

1L residents aad Gz MR [ /| o

'RADIO AMATEUR CALLBOOK INC.
925 Sherwood Dr., Lake Biuff, IL 60044

Mon.-Fri. 8-4pm (312) 234-6600
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26 73 Amateur Radic * November, 1989

such as muitiple organized memory banks,
auto tuning, and cusiomized scanning sys-
tems—using almost any personal computer
and a Yaesu FIF CAT Interface Unit {available
as an option). So far, | know of no prepared
terminal software for this. Engineering Con-
sulting in Brea CA (714-671-2009), and Data-
Comm, Int. in Hollywood FL (305-387-3505),
however, have long worked on software for
the CAT system in other Yaesu rigs, and may
have something developed for the 9600.

| haven’t yet tried CPU control because |
don't have the CPU control interface—but I'm
considering one for my laptop computer for an
extraordinarily versatile and compact system.
Both operate from 12 VDC, making it a good
combo for portable/mobile use.

Options

Somewhat surprisingly, the AC adaptor
{PA-4) is an option. The rig does come with a
DC cable with a connector that piugs into the
9600’s back panel. Be sure to read the manual
s0 as to not confuse the positive and negative

leads.
A TV video IF unit is alse available as an

option allowing reception of TV pictures
{NTSC format) with a video monitor connected
to the video jack on the rear panel.

Documentation

The 40-page instruction manual that comes
with the FRG-9600 receiver is complete and
comprehensive. The text is easily understood;
it was either written in English, or expertly
transiated from Japanese. Aiso, all photos,
charts, and figures are easily readable.

Unexpected Use

| have enjoyed listening to communications
which include police, fire, sheriff, military,
forest service, airline, government—and, of
course, lots of FM broadcasts. One useful ap-
plication | never expected was a ''clean and
correct emission verifier'” on the 72 MHz ra-
dio-control bands for a major model sailplane
contest. In this event, last May in Washington
State, the 9600 monitored the radic control
frequencies for interference and checked
each R/C transmitter for gutput on the proper
channets for 125 model sailplanes. No planes
were lost due to interference!

Conversion Schemes:

Intermediate Frequencies:

Supplied Accessories:

Options:

Specifications
Frequency Range: 60-905 MHz {up to 460 MHz for SSB)
Modes, 3dB Bandwidth: FM Narrow 15 kHz BW
Fivl Wide 180 kHz BW
AM Narrow 2.4 kHz BW
AM Wide 6 kHz BW
58B 2.4 kHz BW

Triple (FM-N, AM, SSB)
Doubie (FM-W}

Single (Optional TV Video Unit}
45.754, 10.7 MHz, and 455 kHz

Image Rejection: 60-460 MHz —50dB typical
480-905 MHz —40d8 typical

Typical Sensitivity: FM-N 0.5V (for 12dB SINAD)
FM-W 1.0uV (for 12dB SINAD)
AM-N 1.0pV (for 10dB 5+ N/N)
AM-W 1.5pV (for 10dB S+ N/N)
55B 1.0uV (for 15dB S+ N/N)

Tuning Steps: FM-N* 5f10/12.5/25kHz
FM-W 100 kHz
AM-N 100 Hz/ 1 kHz
AM-W* 5f10/12.5/25 kHz
S5B 100 Hz /1 kMz

*Selected steps shown on display.

Memory Channels: 100

Audio Qutput; 1W (into 8(2, with less than 10% THD)

Power Supply voltage: DC 12-15V

Power Supply current: Operating 550 mA (maximum)
Power Switch off 100 mA
DC Supply off 3 pA max. (backup)

Case Size (W x Hx D) 180 x 80 x 220 (mm)

Weight: 2.2 ki1 (4.9 |b.) without options

Whip antenna (0.6m)

DC Power Cord {1.8m)

MMB-28 Mobile Mounting Bracket

Wire Stand

AC-DC Wall Adapter (PA-4B for 110-120V,
or PA-4C for 220-240V)

Video Unit (NTSC)

SP-55 External Speaker




Bringing Back The Memories

The FRG-9600 memories are arranged in
ten banks of ten memories each. You can
program each decade with its own mode/
bandwidih caombo. | find this very useful—one
decade contains frequencies for FM broad-
cast stations around the state, another con-
tains frequencies for the local police, fire,
sheriff, forest service and EMT/med-Evac fre-
quencies, and a third decade contains aircraft
and air route traffic control frequencies. A
fourth decade contains military aircraft air-to-
air and air-to-ground freguencies. (in Arizona
there is a lot of military aircraft communication
on an almost round-the-clock basis.) If |
wished, | could put in FBl, Treasury Depart-
ment, ClA and other frequencigs, in a new fiith
decade. That still leaves another 50 memo-
ries.

Antenna

The telescoping and swiveling whip anten-
na that comes with the receiver is 23” long
fully extended, and attaches to the receiver
via a PL-259/S0-238 connection. This anten-
na does quite well, considering its size. If you
live in an RF-rich environment, such as an
urban area, you may find this antenna not only
adequate, but even preferable to one with
more gain, 50 as to reduce front-end overload.
When you start getting into UHF, however, |
suggest you use a matched antenna located
high and in the clear, connected with low-loss
hardline coaxial cable—just as you would if
you were using a transmitter. Of course, you
can use the FRG-9600 as a separate receiver
in gonnection with a transceiver covering
reughly the same frequencies.

The only nit-pick here is the chassis connec-
tor used. For serious VHF and UHF waork, an
N-type connector is a better choice.

An ‘A’ for Audio

In my opinion, this receiver provides audio
quality as good as, or better than, many cther
receivers 've used. Although there is a built-in
2-12" speaker in the top of the cabinet, | prefer
an external speaker of good quality for per-
sonal listening on FM broadcast. If you wish,
you can also use the built-in jack for ear-
phones in high ambient noise levels.

Conclusion

In sum, the FRG-9600 is a rugged, com-
pact, high-quality communications receiver
with versatile scanning capabilities. It repre-
sents very good value for the money, and |
recommend it to interested VHF and above
pand scanners without hesitation.

The author wishes to thank Universal Short-
wave Radio fromn whom the receiver was ob-
tained for testing. i have just become another
satisfied customer!

Jirn Gray Wi1XU, 210 Chateau Circle, Payson,
Arizona 85541, has been 73's Propagation
columnist since 1984. He's been a ham for 39
years, and flikes to operate CW on WARC
bands 12, 17, and 30. He's also interested in
aviation and photography.
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VIEW OF
THE HAM 10

Short Broadband

Trapless 3-condpctorlegs
ofeafe sBOM anwenos Witk
broad 2- & 3-band resonance.
FB Dipotes
FB 80/40/15 62

(- OW « Craler s
+ 1SSE + H3SE) 3795

ipoles & Slapers ¢

Tr_Tylass 2 & 3 band
wer-Mount

FB HaifSlopers
FB 160:86/30 CW
FB 160/75 SSB 62"

FB 40/2¢ $ 95 *Coax Fed
i % 69' *Heady 1a Use
FB 2610 16 55995 “No Caps or Cails
When erdering add 55 PaH *Fully wx sealed & insuiated

Infopack $1 AntennasWest
\ Box S0062-8, Prove, UT 54605 Wije (801) 373-8425

-

s ‘GUARANTEEDTO OUTPERFORM"

THE ... OR YOUR MONEY BACK!

HAM 710:.

The “Ham 10" ten meter antenna is designed andmanufactured hy American
Antenna, makers of the world famous K40 Antenna. With a power handling
capacity 0f 1500 watts and a band width of 1.5 mhz between 2:1 SWR points

the "HAM 10" is the perfect compliment to all single-band ten meter rigs.

The stainless steel base of the "HAM 10" is supplied with an
adjustable trunk lip mount. Also available Is an optional adaptable

EXCLUSIVE FEATURES:

(D HANDLES UPTO 1500 WATTS|

@ METALPLAS CONSTRUCTION.

(3 30° ROTATION OF BASE.

(@) STAINLESS STEEL WHIP AND BASE.

(® MOUNTS ANYWHERE ON ANY VEHICLE!

(® FULLY ASSEMELED WITH 18’ 0f RG-58 CORAXL
() COMPUTER DESIGNED ISOLATION CHAMBER.

For A Free Brochure, Call:
1-800-323-5608

IN IL. 1 B0O-942-8175
...[Or Write} AMERICAN ANTENNA 1500 EXECUTIVE DR. ELGIN, IL 60123

heavy duty magnamount.

CIRCLE 92 ON READER SERVICE CARD

SAVE TIME & POSTAGE!

Circle advertiser's numbers on our
handy reader service card to send
for valuable information from adver-
tisers in this issue. Use our Ad Index
to locate advertiser’'s Reader Ser-
vice numbers even faster!

——
CIRCLE 303 ON READER SERVICE CARD

EVERY ISSUE
of 73
on microfiche!

The entire run of 73 from Cctober, 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

We offer a battery operated hand held
viewer for $75, and a desk model for
$200. Libraries have these readers.

The coilection of over 800 microfiche, is
available as an entire set, {(no partial sets)
for $225 plus $5 for shipping (LUSA),
Annual updates available for $10.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

BUCKMASTER
PUBLISHING
“Whitehall™
Route 3, Route 56
Mineral, Virginia 23117

703-894-5777
800-282-5628

CIRCLE 365 ON READER SERVICE CARD

SIGNAL-TO-NOISE
Voting Comparator

Improve coverage by
adding receivers

¢ Expandable to 32 Channels

+ Continuous Voting

* 19" Rack Mountable

* Select/Disable Switches for
Manual Cverride

¢ Can be used with RF Links or
Dedicated Lines

¢ | ED Indicators

« Hundreds in Service

« More

— Competitively Priced —
For more information call or write:
Doug Hall Electronics
Voter Dept.
815 E. Hudson St.

Columbus, Ohio 43211
(814) 261-8871

CIRCLE 19 ON READER SERVICE CARD
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THIRD PLACE
Home Brew IV Contest

Number 9 on your Feedback card

Bargain Audio

Frequency Meter

Build this vital addition to your test equipment bench for about $10.

by William Lazure KB5CTH

f you like construction

projects, vou need
a stable and sensitive au-
dio frequency meter. If
you are a ham, chances
are you'd like to get this
meter as inexpensively as
possible. The following
project meets both crite-
ria. If you purchase all the
parts new, the entire pro-
ject costs about seven dol-
lars. The device gives a
fairly sensitive reading
from 60 Hz 1o 100 kHz.

How It Works

NULL INDICATORE%:

(R1) must have a linear,
not an audio, taper. When
a pot has an audio taper.
the upper frequencies on
both ranges will be
“*bunched” together,
making it nearly impossi-
ble to differentiate be-
tween frequencies. I used
two separate boards so
the meter could fit into
any small box. This
makes the meter more
versatile, to suil your
needs.

Calibration

The meter is actually a
frequency comparator much like a BFO. The
mput frequency is amplified and applied to
one side of the indicating element (a simple
LED). An internally generated frequency is
applied to the other side of the LED. When
the internal oscillator is equal in frequency
and phase to the incoming signal, the LED
goes out. Youread the frequency of the inter-
nal oscillator off of the potentiometer that
varies the frequency of the internal oscil-
lator.

The internal oscillator is just an NE555
timer/oscillator IC wired for the astable
mode. S1 switches one of the range capaci-
tors in and R2 varies the frequency through
that range. Low range {C1) cavers about 60
Hz to 3 kHz, and high range (C2) goes from
2500 Hz to 130 kHz. The output of this
oscillator is a square wave of about 3-5
volts.

The input signal goes through R1, which
sets the input amplitude to the ampli-

cient. The voltage of the battery doesn’t have
to be exact because the 555 shows a constant
frequency over a wide range of supply
voltage.

Construction is not critical. The timing ca-
pacitors can be ceramic, Mylar™, greencaps.
or any combination. However, the 100k pot

REFERENCE
Voo OSCILLATOR

INPUT
LMPLIFIER

Schemaric for the input amplifier and refer-
ence oscillator.

To calibrate the meter,
you’ll need an oscillator with a known output
frequency. Mark the internal oscillator pot
(R1) with a series of divisions and set the pot
to the first division. Tune the calibrating os-
cillator until the LED completely nulls, and
mark the division on the pot with the frequen-
cy of the calibrating oscillator. Do this for all
of the divisions in both ranges, and you’'re
done.

If you can’t get the LED to null, check
the level of the signal going into the amp. Try
placing the input potentiometer at a different
level and then tuning the oscillator. You
should be able to find 2 point where the LED
will at least dim. With fine adjustment
between the frequency setting and the input
level, you should be able to wurn off the
LED.

Using the Meter

Simply rotate the internal oscillator pot un-
til the LED extinguishes. The fre-

fier. The amplifier IC is an LM386 Parts List quency marked on the scale of the pot
programimed for a gain of 20 (pins | p - S Pri is the frequency of the incoming sig-
and 8 are open). There is no coupling AN esceriion " i L nal.

capacitor on the output of the amp CRa A E | HEE ~c s i This -meter should prove to be one
because the amplified signal is auto- EE% tlmetrloscnlator g;g;zgs 1;2 of your more useful pieces of test
matically set at half of supply voltage A1 ?gig p:te tiometer 271 1715 108 equipment. Its simplicity makes it al-
by the amp. We need this signal to be R2 100k£§ !in:ar pot 274-082 1 '09 most problem free, and its versatility
biased above ground to match the R3 1k Va W resistor 271023 '10 makes it useful for many other appli-
output of the internal oscillator, o1 0.11F capacitor 275,145 :30 cations. Use your imagination, and
which is also biased above ground. c2 0.0022QF capacitor  none 50 I'm sure you will find numerous uses
You can use almost any type of S1 SPDT switch 275613 259 for it.

LED, since both active elements are Case 570-230 1.69

capable of sinking or sourcing up to 9V battery clip 270-325 20 William Lazure KBSCTH, 1317
200 mA. The current drain is quite Commanchero Dr., Colorado
low, so the use of a battery is suffi- ggigiees gl Springs CO 80915.
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Engineering Consulling's computer controlled Ham Shack
See system variables, contrel & reprogram all via packet!

Ulira Comshack 64 Repeater Controller

AMATEUR TELEVISIO

SMILE! YOUREONTV HF & VHF Remote Base*Autopatch"CW Practice*Rotor Control

*Voice Meters*Paging*Logging*Polite ID's*Packet Voice B.B.S.

Oni . Model G364
7 et Ty L] 355505
$329 T =] i , Inciudes: Interface,
; g disk, cables, Manual

Designed and

built in the USA =

. T5711;811; 680 operations & monitor made from
Value + Quality Controller Features Autopaich & Reverse.  |any telephona ....TLCN... $159.95
from over 25years “Change variables remotely |*1000 (18 digit) tel #'s stored|External relays; 3 DPDT relays +5
in ATV, WBORG from touchtones or Packet  |*Quick dial & quick answer [Open Col. Trans. Sw....CS 8..389.95

*Unlimited voice vocabulary!|*Directed, general page *Rotor control D.C. to digital display
With our all in one box TC70-1 70cm ATV Trans-

*Alarm Clock, auto execute |*Selected restricted patck (& voice; for all rotors....HM1...359.95
“Individual 4 digit user codes|*Telephone confrol input *Packet & BBS: Voica Meaters &

*Disk & Printer logging of Dual Combinad Ramotas | alarm Inputs; 8 On/OIf, PK8.$159.95

i i i i i i users, tel #s, lapsed time | *18 Macro/Scan memories
ceiver you can easily transmit and receive live action e oIy |t ot oo g Slave Paciet Inleriaco & cabls
color and sound video just like broadcast TV. Use H ok 2ub tons Paging |“Operte cpii, bompine HF | EETIOM Autobaot CART, cuslom

*CW Practice with vaice & VHF radios as Dual VFQ's ‘1@245'211{554}'15118?

*Security mode, T.tone muie [*Automatic mode selection

any home TV camera or VCR by plugging the com- : _
posite video and audio into the front VHS 10 pin or A el o o [y aics Seaten (atakan meq Manual(REFUND

i Touchtone Decoder || Decod
rearphono jacks. Add 70cm anter_ma., -coax, 13.8Vdec 2 S e & QUAD DBl Eszgg
and TV set and you are on the air...it's that easy! expansion d relay aption - f| 300 Baud Interface

TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runson 12-14 Vde @ .5A, and hot GaAsfet

Allows H.T. to scan 100 | 8/2C V & audio in; Fleld Pro- | oo yim 2 conipaters
Channels & programs | §ram 50,000 Godes; Mom. & |pecodes 16 touchtones

: -2 wanr | Latching; DPDT Relay; W i
downconverter tunes whole 420-450 MHz banq down to H&efr?rcgﬂgmgﬁ- Tg'%g?lau?o dgi‘;r;g%t; LED fqred%’iwaﬁ?c?g '““'“da'g’a“’
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold restime & delay; Sean 15_ock- gﬁﬂbﬂ%ﬁ%ﬁ zénd ;P'}gﬁ?“’,; = 12 ol C6d

L o outs; Loads in 15 sec. adas: ]
oniy to licensed amateurs, for legal purposes, verifiedinihe Hardc","adr?’ "%%lﬁs’ &I Bdnifk Arr}pf.f relayls; ;5 1d|g|t mr?st?r £
i H H included iQr or On/Cil contrel 1or eacn relay.
latest Callbook or with copy of license sent with order. Z 2 TSDQ $89.95 QUAD 599,95 |TY K oCro s sias

Call or write now for our complete ATV catalog |AUDIO BLASTER [EZ 27R C64 "Packet Talker”

411;208,470;73;23;L16

i T i I <=Minature Audio Amp. -
mcludmgd downcon\,}er’ter:s,? Otr%r;s?gf:rs, bI[m;-,;ar oo nstall aide il H Tisnye 1 e BT
1 watt aucio amp ! en it needs o g
amps, and antennas for the ! ! WRECENIS. @ to be loud! Instglls in 15 Min. Used b m L ; |
(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD UL Model AB1S $24.95 | messages on disk for up 1o 500
- O We accept: C.OR,s |USers; louchtone commands recail &
P_ i ELE T NI g AND 00D MasterCard, %54, hisc/SPeak your stored messages on repeater
252(2:Paxson 81 Alzzgiia (qugwos Hlb e SR, (e e el Vanenitl beootic
Maryann (WBGYSS) i 4-555-9084 +aCa.$i'e-side\nls add G2 Ins. disk & Intertace PKTA $189.95 |

JANUARY 4, 1983
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A CURE WAS FOUND
FOR THESE DISEASES :

8 B4 S
HAM SOFTWARE

& PUBLIC DOMAIN AND SHAREWARE FOR COMPUTERS
Kx
1 » REFLECTED POWER-ITCH v IBM PACKET BBSs PACKET TERMINALS  IBMMISCELLANEOUS

2_ KNOB-ITUS o AT L
3. GRM-DEAFNESS

<l. BUTTON-PHOBIA
5. SWITCH-CANKER
5. SUPER TUNER-BLUES
7. CROSS NEEDLE-EYES
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MORE PROGRAMS FOR THE C-64
IN QUR CATALOG

AUTOMATIC ANTENNA MATCHER ®
FOR ALL S.5.B. RADIOS
<% ONE SHOT GUARANTEED TO LAST
AT LEAST FIVE YEARS!
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Number 10 on your Feedback card

. by Thomas A. Moulton W2VY and Robert A, Buaas K6KGS

PacComm’s NB-96

High Speed Modem

Dramatically increase packet data rates
without buying a new packet system.

PacComm Packet Radio Systems
3652 West Cypress

Tampa FL 33607

Price Class: $100 (modem card)
Tel. (813)874-2980

L ooking for a way to get on higher speed
packet but don't want to spend a bundle?
These reviewers recently discovered a
product that gave them many times faster
packel operation without having to change
rigs. In a numbper of cases, readers will also be
able to use this modem without having to sig-
nificantly modify their rigs or TNGCs.

The PacComm NB-396 modem, licensed
from James Miller G3RUH, the designer, is
cost effective for high speed packet opera-
tions at 9600 bps. The NB-96 circuitry is
mounted on a 3” by 5" card (see phota}, and
installs on any TNC-2 style modem disconnect
header. it meets FCC bandwidth require-
memnts for use on 50 MHz and above. Bang-
width is typically 16 kHz (26 dB) when operat-
ed at the recommended 3 kHz deviation.

Selecting Your Radio

Your 9600 baud packet rig must meet four
criteria: true frequency modutation, fast
switching, fasi receiver recovery, and a 20
kHz receiver IF. The NB-96 Modem takes ad-
vantage of the fact that you can transmit data
at 9600 bps using a phase-linear channel ca-
pable of 4800 baud. In this particular case, the
modem requires near-DC 1o 4800 Hz re-
sponse.

FMvs. PM

What is the mode if it isn’t ''true FM?’* Most
so-called FM rigs, particularly many HTs, use
a mode similar to FM, called phase modula-
tion (PM). PM is widely used because it’s eas-
jerto implement in most circuits than FM. The
principal reason for this is that the design of an
“'FM-able’ source oscillator is more complex.
In PM you don’t need to FM the source oscilla-
tor. The disadvantage of this mode, however,
is that it changes the transmitted frequency
based on the voltage of the modulator and the
rate at which the voltage changes, which
serves to distort the phase relationship. Thisis
fine for voice communications, where low dis-
tortion doesn’t seriously degrade the intelligi-
bility of the signal, but high speed packet re-
quires very high linearity.

Radios that modulate a varactor within the
synthesizer PLL usuaily generate PM. If you
have a radio that uses single conversion to get
to the operating frequency, you can modulate
the crystal in the mixer.

30 73 Amateur Radio * November, 1989

The PacComm NB-96 high speed modem
card, mounted on a PacCommm TNC-2 type
TNC card.

Usually, crystal-controfled radios generate
true FM. When they don’t, you can easily mod-
ify them to generate FM by adding a varicap in
series with the crystal.

Transmilt Waveform Generation

The NB-96 contains a randomizer made
from an m-sequence pseudo random number
generator, the output of which is combined
with the input data. The data stream has an
even distribution af 15 and 0s. This has some
good effects: the signal is always an AC sig-
nal; you can more reliably extract NRZI clock-
ing information; and the energy is more evenly
spread throughout the occupied bandwidth of
the signal. Since the input data stream is NRZ{
HDLC, zero bit insertion and clocking informa-
tion assure a steady supply of transitions
which will help avoid randomizer lockup.

Electronic Switching

Dueto the high data rate, your radios should
be able to switch quickly from transmit to re-
ceive, and vice versa. For example, 100 ms
0.1 second} is enough time to send a 100-byte
data packet between two directly connected
stations. The same packet sent at 1200 bps
would take 800 ms.

Use PIN diedes for antenna switching be-
cause mechanical relays are slow.

Most synthasized radios use a single PLL
for both transmit and receive. The PLL usually
has to lock on frequencies that are as much as
10 MHz aparl. It can take a lot of time to
repragram and lock the PLL. Some crystal-
controlled radios completely turn off the entire

receiver, including all oscillators, which can
cause delays as long as 1 second. Small,
handheld radios (HTs) may fail one or more of
the above criteria; we haven’t tried interfacing
o any.

Evaluate the receiver IF filter(s) carefully.
James Miller makes a big point about the re-
quired bandwidth of the filters, the need for
very good phase linearity, and group delay. If
the receiver you are using has two filters, the
first filter (10.7 or 21.4 MHz) should have 20
kHz (D suffix) bandwidth, and the second filter
(usually 455 kHz) shouid be wider, enough so
thatits skirts do not appear in the overall band-
pass. 30 kHz (B or C suffix) is usually wide
enough, because these ceramic Jewels are
seldom centered exactly on 455 kHz.

A simple test with a communications test set
tells you if the receiver will perform well. Set
the synthesized signal generator in the test
set to channel center and adjust the RF signal
amplitude for 20 dB noise quieting. Look at the
receiver output (at the demodulator, with no
de-amphasis, or at the output of the modem
bandpass filter) with a scope, while moduiat-
ing the signal generator with frequencies from
20 Hz to 4800 Hz. The amplitude and shape of
the wave should stay the same regardless of
the modulating frequency. Set the signal gen-
erator above and below the center frequency
by 1.0 kHz and check for serious wave shape
distortion. Decrease the deviation if neces-
sary fa improve the shape. Note the amount of
deviation used to accomplish this (it will proba-
bly be smaller that you might imagine).

The rule-of-thumb bandwidth equation:

B = 2f + 2dwhere:

8is the bandwidth, fis the highest frequency
in the madulation, and dis the deviation from
¢channel center outward, For 8 = 16and f =
4.8, d = 3.2 (all values in kHz). This leaves
room for + 2 kHz system drift over time.

TNC Selection

Most prominent TNCs have modem discon-
nect headers available for connection to exter-
nal modems like the NB-96. This header is
usuatly a printed circuit pad pattern which ac-
commodates a dual-inline connector. Before
installing the connector, be sure to cut the
traces which connect the SIO to the internal
1200 baud modem. For testing, we suggest



MFJ’s Deluxe 300 Watt Tuner

. gives you full 1.8-30 MHz coverage, a peak reading (and average]
Cross-Needle meter, built-in dummy load, antenna switch and balun ... all
covered by a _full one year unconditional guarantee ... for only $149.95

MFJ-949D

*149*

Made in [U.S.A.

= Peak reading meter

¢ Built-in dummy load
* Covers 1.8 to 30 MHz
* 1 full year guarantee

You won't find all these useful features
inany other 300 watt tuner -- not even at
twice the price.

New peak reading meter

The new peak and average reading
Cross-Needle meter in the MFJ-949D shows
you SWR, forward and reflected power - all
in a single glance.

Without a peak reading wattmeter you
just won't be able to tell if your rig is
patting out all the peak SSB power it's
designed for. Don’t be without one if you
want top performance.

Built-in dummy load

A built-in 300 watt 50 ohim dummy load
makes tuning up your rig sonoo easy. How
do you tune up your rig without one?

An external dummy load will cost you
about $30 more - plus it takes up valuable
space at your operating position and
requires another cable.

Full 1.8 to 30 MHz coverage

The MFJ-949D gives you full 1.8-30
MHz coverage.

Make sure the tuner you're considering
covers all the HF bands.

Don't get a tuner that keeps you from
operating all the frequencies you've
worked for -- now or In the future.

Plius more...

You get a versatile 6-position antenna
switch and a 4:1 balun for balanced lines.
You can run up te 300 watts PEP and
tune out SWR on coax. balanced lines or

random wires.

Unconditional Guarantee

You get a full one year unconditional
guaraniee. That means we will repair or
replace your MFJ tuner (at our option) rio
matter what for a full year.

Others give you a 90 day limited
warranty. What do vou do after 90 days?
Or before 90 days when they say, “'Sorry,
it's your fault™?

What'’s really important?
precise control for minimum SWR

What's really important is your tuner’s
ability to get your SWR down toa
minimum --and the MFJ-949D gives you
more precise control over SWR than any
tuner that uses two tapped inductors.

Why? Because the two continuously
variable capacitors in the MFJ-949D give
yvou {rfinitely more positions than the
limited number on two switched coils.

This gives you the precise control you
need to get minimum SWR and maximuin

MFJ DELUXE VERSA TUNER IT

AHTERNRK
EELECTOR

power into your antenna.
After all, isn't that why youneed a
tuner?

High efficiency and a compact size:
performance is most important

The MFJ-949D uses a single airwound
coil. Using only one inductor takesup a
minimi i of space and there’s no mutual
couplitiy problems.

The excelient form factor of the short [at
coil gives you highest Q. Plus you get
plenty of inductance thal gives vou a much
wider matching range than other designs.

This results in a highly efficient tuner
that puts maximum power into your
antenna and a compact 10 x 3 x 7 inch size
that complements your rig and fits right
into your station.

Competing tuners using {wo tapped coils
requirea large cabinet -- not just to house
the coils but also te help reduce detrimental
coupling between the inductors. The result?
A tuner that's bigger than your radio.

Your very best value

The MFJ-948D gives you vour very best
value, first-rate performance, proven
reliability and the best guarantee in h-m
radio . . . all from the most trusted name in
antenna tuners. Don'( settle for less. Gel
yours today!

MFJ’s 1500 Watt Tuner

MF.J-862C

$292995

For a few extra dollars Lhe MFJ-962C lets
you use your barefeot rig now and have ihe
capacity to add a 1.5 KW PEP linear
amplifier later. It covers 1.8 to 30 MHz.

You get MFJ's new peak and average
reading Cross-Needle SWR/Wattmeter.

You also get a 6-position antenna switch
and a teflon wound balun with ceramic
feed-thru insulators for balanced lines,
Measures just 10%x4V2x14 7/8 inches.

How can an American manufacturer
like MFJ give you more tuner for
your money than clearing houses

for foreign competition?

MFJ tuners are made in America.
Here’s how MFJ gives you more tuner
for your money than any clearing house for

foreign competition.
MFJ builds every luner cabinet from
scralch using the latest high-speed

TAAMEMITTER
BATCHING

INGRCTOR
SELECTON

ANTENBRA
EATCHING

computer controlled punch presses.
MFJ manufactures, assembles and tests
every PC board that goes into MFJ tuners.
Instruction manualis and other
materials are printed in MFJ's print shop.
MFJ tuners go directly from our factory
to your dealer, We're not just an importer
adding profits, tariffs and import charges.
With MFJ’s efficient in-house manufact- |
uring and straight to your dealer distribu-
tion you get the most tuner for your money.

WHY CHODSE AN MFJ TUNER?

Hard-earned Reputation: There’s
just no shorteut. MFJ is a name you
can trust -- more hams trust MFEJ tuners
throughout the world than all other
tuners combined.

Proven Reliability: MFJ has made
more tuners for more years than anyone
else - with MFJ tuners you get a highly-
developed product with proven reliability.

First-rate Performance: MFJ tuners
have earned their reputation for being
able to match just about anything --
anywhere.

One full year unconditional
guarantee: That means we will repair
or replace your tuner (at cur option) no
maiter what for a full year,

Continuing Service: MFJ Customier
Service Technicians are available to help
you keep your MFJ tuner performing
flawlessly -- no matter how long you have
it -- just call 601-323-5869.

Your very best value: MFJ luners
give you the most for your money, Not
only do you get a proven tuner at the
lowest cost - you also get a one year
unconditional guarantee and conitinuing
service. That's how MFJ became the !
world's leading tuner manufacturer -
by giving you your very best value,

Choose your MFJ tuner with
confidence! You're getting proven
performance and reliability from the
most trusted name in antenna tuners.
Don't settle for less.

Call or write for a free full-line MEJ
catalog with all 10 of our tuners and
tons of ham radic accessories!

{opyrght 2. 1989 by MFJ Enterprises. Inc.

MFJ ENTERPRISES, INC.
P.O. Box 494, Mississippi State MS 39762
601-323-5869; TELEX: 534590 MFJSTHV
Nearest Dealer/Orders: 800-647-1800
Include shipping and handling

MFJ ... making quality affordable
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801-5CAN can turn your ICOM R7000 and PC
into the ULTIMATE SCANNING SYSTEM!

& Deline 1800 channels in 200 banks per database

creen windows to guickly select banks to scan

' up to 100 search ranges

e from 3 scan-cenlinue delay medes

* Setscan-continue timer from 0.0 t0999.9 seconds

* Search with activily log to find new activity

* Gengrate %-active reports for channels or banks

+ Your channeland bank text description [22 characters)
displaved as you scan. Know what you're listening 10!

¢ Increase your scan speed to 15 channels per second

* Function xevs to instantly start'stop/continuersearch. lock-
outachaznel, set [requency fo = or — offset, select delay
fime, select scan-continee mods, more!

* Program your R7000 memeries from your PC in seconds

Program runs on IBM-compatible PC with 512K + mem-
ory. Complete system includes internal (half-slot card) ot
exiernal {use your RS-232) PC interface and cabel . §98
Demonstration program [R7000 not required! ... ... $6
Check or M.C., TX residents add 8% sales tax.

Write for more information.

801-SCAN
397 Dal-Rich Village Suite212
Richardson, TX 75080

CIRCLE 22 ON READER SERVICE CARD

YOU’RE COVERED

We carry a full line of COVER CRAFT anti-static

dust covers, STAT-PRUF computer static

contrel mats, REGATTA washable cloth dust

covers and FIELD-PRO computer cases. Don’t

put off the protection of your equipment
untif it's too Jate!

We also carry Universal
Electronics, COAX-SEAL
and Amateur Radic Books

.d-"'--- B —
\ g |
"// Fiices Stanting at $8.95

For more information om our comspetifive
priring and selectios, send 51 .00 to:

Gauthier's Covers Plus
MO, Bow 495, Prescodt, AT BR300

* oy Cralt s
guaranizsl for the
life o pouredipment
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making a jumper plugto reconnect them when
needed.

Follow the instruction provided with the NB-
96 and with your TNC. The NB-96 instructions
covered the interfacing of the modem to the
TNC and gave general guidelines for interfac-
ing the modem/TNC combo to rigs. As the
product is still quite new, there's still not much
information about interfacing it to specific ham
rigs, and the manual asks users to send Pag-
Comm such infermation as it comes up. They
may include it in future versions of the docs.
Faor now, however, be prepared to know some-
thing about interfacing these units to ham rigs
on the rig end. They do, however, have quite a
bit of info an interfacing to specitic commercial
telemetry rigs (see below).

Be sure to verify that the TNC provides a
TAPR TNC-2 style modem disconnect head-
er. We interfaced to the TAPR TNC-2, the
MFJ-1270, and the PacComm Tiny-2 with
equat suceess.

Up the Data Rate Further Stilll

Yes, it's possible to double the data rate to
19.2 Kbps. Just haive the values of the fre-
quency-determining capacitors in the NB-96
receive and transmit active filters, and double
the clock frequency. Similarly, to halve the
data rate (4800 bps), doubie the capacitor val-
ues and halve the clock. The NB-96 documen-
tation lists the capacitors you need to change.
As the bandwidth required is only 35 kHz, you
can operate 19.2 Kbps on the 1.25m and
shorter wavelength bands.

Of course, gaing to 19.2 Kbps requires
higher IF widths in your rig. You need 30 kHz
for the first IF filter in the receiver. Change the
second IF filter to provide 40 or 50 kHz at the 6
dB point. Ceramic filters usually won't make
this bandwidth, even by careful selection. One
solution is to use several LC cans, locsely
coupled and stagger tuned, to provide a uni-
form response. Making this work is eased
considerably if you have a 10.7 MHz sweep
generator, the kind broadcast FM radio tech-
nicians use.

Transmitters

The transmitters KBKGS has used either
already had a varicap in series with the crys-
tal, or one added. The NB-96’s modulating
voltage couples directly to the varicap. He has
used both the Hamtronics and Spectrum
Communications 220 and 420 MHz transmit-
ters as well as commercial Motorola Micor
exciters, using the special Channel Element
which provides Automatic Frequency Control
{KXN-1019) without modification.

KBKGS has also used Midland 13-509 220
MHz transmitters, which are popular hamfest
items. All he did was remove the phase modu-
lator and add the varicap moduiator. With a
few modifications to the Midiand radios, the
RX/TX switching and the TX/RX switching
was brought down to 3 ms each, which is
acceptable. You can get the specifics on inter-
facing these rigs from Bob Buaas K6KGS at
PacComm.

All of KEKGS’s synthesized rigs switched
the VCO between frequencies for receive and
transmit. This transition took about 120 ms in

each direction. This equates to a “DWait 12"
and "TXDelay 12" (i.e., 120 ms each). This
time delay at 9600 baud is equivalent to a
128-byte data packet. You can see that these
time delays are unacceptable. Units with sep-
arate internal VCOs for receiver and transmit-
ter might be acceptable if the direct modula-
tion characteristics are phase linear, but |
do not know of any such units on the ham
market. Many comtemporary rigs, which are
by and large PLL rigs, have time delays of at
least 100 ms.

KBKGS has had five stations running 9600
and 19,200 baud continuously for mere than
six months, using a combination of modems,
radios, and frequency bands, with no prob-
lems. The longest path is 80 miles, between
mountaintops.

Telemetry Radios

Thomas W2VY integrated the modem with
different radios, mostly telemetry radios, with
very few problems. Some of the most com-
monly used of these rigs are Maxon VHF HTs
and 30W mabile UHF rigs, and Johnson VHF
rigs. Little, if any, alignment is necessary.
When it is necessary, all you need is an audio
oscilloscope with external trigger. W2VY
found that the best way to tune the receiver to
the correct frequency was to use the scope as
a luning eye, then adjust the received data for
the cleanest waveform,

Telemetry radios operate from 1W to 5W,
On the surface this may sound like weak-sig-
nal work, but FSK gets about 6 dB gain in the
stgnal-fo-noise ratio over AFSK. Running 5W
FSK is like 20W AFSK.

Major radio dealers, such as Motorola,
Johnson, Maxon, and Standard, have teleme-
try radios in the $300 price ctass. Contact
PacComm for more information.

One-Evening Project

If you've selected the right radio, it takes
only an evening to interface it to the NB-96.
Compared to 1200 baud, the systems exhibit
substantial throughput improvement. The
systems were relatively easy to construct, us-
ing only the most unsophisticated test equip-
meni. Currently in amateur packet radio, 9600
baud is a common backbone rate, while user
rates are slill at 1200 baud. As the backbone
data rates increase, however, to 56Kb and
beyond, 9600 baud will be a natural step for
user access channels.

The modem also has an EPROM and
jumpers to ‘‘optimize” the characteristics
of the fransmitter and receiver of a specific
link, as a way to make the modem more
accommodating to different rigs. We found
this feature unnecessary, however, and evi-
dently PacComm received enough similar
feedback 10 lead them to remove jumnpers
JP1-JP4 and the EPROM on the surface
mount version.

Suggested Improvements

James Miller suggests that you run the
modem transmit output stage at 1V peak to
peak minimum, and use valtage dividers to
feed the rig's modulator. In some cases you'll
have to add an external resistive pad to bring
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. WICKLIFFE, Ohio 44032
28940 Euclid Avenue
Phone {216) 585-7388

Ohio WATS 1-800-362-0290

- Outside 1 _800-321-3594

Ohia

621 Commonwealth Ave.
Phone (407) 894-3238
Fla. WATS 1-800-432-9424

flede 1-800-327-1917  No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
_ Phone (702) 647-3114
No In-State WATS

Qutside | _8030-634-6227

Quiside
Ilingis

1-800-6

ERICKSON COMMURNICATIONS
- 5456 N. Milwaukee Avenue
Phone (312) 631-5181

21-5802




Discover
CAROLINA WINDOM

a0-10Mm

Use transmatch
132" overall
Matching XFMR
Line Isolator
Vert Radiator
Coax fed
Assernbled

Proven Results
$70Beam?

Passport
Toawe:ld

Of new ideas
And exceptional
HF wire antennas

Rugged new baluns

Full range of HF, VHF

mabile antennas, ducks, wite,
coax, parts. line, accessaries.

SEE WHAT WE'RE DOING NOW!
Contact Bm, W4THU—{ree discount catalog
Send $1 for catalag by 1st Class mail.

Box €159, Pertsmouth, ¥4 23703

{Dealer Inquires Welcame)

804-484-0140
CAROLINA WINDOM
SELE THE REVIEW IN DECEMBER "88 7P MAGAZINE
Enthustastic users say it's the best wire antenna. Qutper-
forms wire antennas previously used. Knock-you-socks-off
performance on 80-10. A $70 beam?
[? you hear one, you'll want one.
Made with pride by the RADIO WORKS in YA/USA
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ANTENNA SOFTWARE

New Releases

MN 2.00 analyzes frea-space anlennas 2-3 times faster
than before. with twice as many anaiysis segments avail-
able, New piotling features enhance pattern shape and
detail. Befter piot printouts. Analyze almost any antenna
made of wire or lubing, in free space or over realistically-
modeled earth. Compute forwand gain, F/B, beamwidih,
sidelobes, current, impedanca, SWR, take-off angle, and
patierns. Compule the interaction among several nearby
antennas. MN includes fibraries of antenna and plat files,
a file editor, and extensive documentation. $75.

YO 2.00 features a powerful new gain-F/B-SWR tradeoff
meachanism, optimization across a frequency band, con-
tral of all sidelobes, and full EGA color. Better designs,
nicer plots. YO uptimizes Yagi designs by automatically
adjusting elemant lengths & spacings for maximum for-
wardgain, maximum F/B, and minimum SWR. YQis ex-
tremely fast, and can compute several trial designs per
second. YO includes models far gamma, T, hairpin, and
beta matches, element tapering, mounting plates, and
frequency scaling. A ‘agi library, file editor, and exten-
sive documantation are included. $90.

Upgrade from previous versions for $50 & $60. Add 6%
for Californla & foreign orders. For 1BM-PC.

. Send check or international money order to:
Biian Beezlay, KESTI, 507-1/2 Taylor, Vista, CA 2084

5-1000 MHz PREAMPLIFIERS

NF G P1dB) $
WLA20M* 2dB 15dB OdBm 73
WLA21IM 3 13 8 57
WLAZ2M 4 11 i2 61
WLA2IM 4 22 12 87
WLA24M 3 23 i8 109
WLAZSM 5 11 20 82
WLAZEM &

21 24 189
Add $4 for S&H; 'BW 1-500 MHz .

WILAM TECHNOLOGY, Div. of

WI-COMM ELECTRONICS INC.
P.O. Box 5174, MASSENA, .Y, 13662
{315) 769-8334

SPECIALISTS

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
* SINGLE & DOUBLE SIDED
* PLATE THROUGH HOLES
* TEFLON AVAILABLE

* P.C. DESIGN SERVICES
FORMORE INFORMATION

I Midland
Technologies

34374 EAST FRONTAGE ROAD

BOZEMAN, MT 59715 {406) 586-1190
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—

Factory-less,
jumper-less,
ROM-less programming.

With the new S-COM 5K Repeater
Controller, you'll be able to configure
your repeater remotely — using DTMF
commands. Only the 5K offers this I
capability for just $195, wired and tested.

- S-COM Industries
GO 70 Eox 1718
Temes Loveland, CO 80539
{303) 663-6000
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THIS MONTH’S GOODIE FROM THE CANDY STORE
KENWOODTH-754 under $490.90
(NOVEMBER OMLY)

SIMILAR SAVISGS 0N KENWOOD, KOM, YAEST, RY-GAIN, ALINCO, £3C.
ALLT.O.

DOVER &75w HAM 1T
CCICING BT i ¥t CALL OR WRITE
ROSS DISTRIBUTING COMPANY

78 Sputh State Street, Presten, Idaho 83263
na [0 B57-0830

HOURS: Tuesday-Frdzy 300 1o B0EL 57000 200 Mecniiys Chased Sat & Sun

CIRCLE 254 ON READER SERVICE CARD

SAVE TIME & POSTAGE! |

Circle advertiser's numbers on our
handy reader service card to send
for valuable information from adver-
tisers in this issue. Use our Ad Index
to locate advertiser’s Reader Ser-
vice numbers even faster!
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your drive voltage down low encugh for the
transmitter. PacComm may want to consider
building this onto the board in future versions
of the NB-96.

Multi-Speed Channels

DON'T try to use modems of differing data
rates on the sarne channel—unless you have
very good control of ALL the stations on the
channrel, such as a network trunk.

Why? This is because packet stations
currently use Carrier Sense Multiple Access
(CSMA) which assumes that every station can
hear every other station. A station that your
station can't hear is called a hidden trans-
mitter. This means you will transmit, A TNC
may not “‘hear” a transmission of a foreign
data rate because it decides that that signai
is not a signal, and so transmits. Nonethe-
less, the wave energies appearing simulta-
necusly cn the channel mutually corrupt
packets, causing retries, dragging down
throughput.

When two stations are running different
modem speeds, they will generally appear as
hidden transmitters to each other. If all the
packet controllers on a channel are connected
10 the radio using the RFDCD line, multi-
speed operation can work. The RFDCD signal
from the radio should be active when an RF
carrier is present. In practice, this doesn’t
work with 9600 bps carriers because most
radics are lpoking for a voice carrier. The
noise detector wilt see the high frequency
components of the data and decide it is only
noise forall or part of the packet. Most stations
are not wired this way, and it only takes one
station on the channel that's not wired this
way to destroy throughput.

Because of the variety of equipment used,
multi-speed channels aren't practical. To
provide 9600 bps user access, an existing
channel must be cleared, or a new channel
opened up for high speed operations. Current-
ly, the most attractive idea for accommodating
these channels is to alternate them between
1200 baud packet channels from 144.9-145.1
MHz. Before doing anything, however, be
sure to clear it with your local repeater coordi-
nator. Network trunks are usually set up with
localfregional coordination between packet
network providers, so conversion to higher
speeds is much easier.

Most amateur packet stations are not
equipped to support multi-speed operation,
and the problems of detecting all carriers vs.
speed segregation need to be examined more
closely.

Other modems, such as the KSNG Modem
and the modem on the new UoSAT-D sched-
uled for November launch, should be compat-
ible with the NB-986, This will allow you to oper-
ate packet with this new bird.

Conclusion

We have found this modem to be relatively
easy to implement, and has not given us any
troubles for the combined year that we have
been using it. For anyone who is not afraid to
perform to perform a few minor modifications
to their equipment, we wholeheartedly recom-
mend this product.



1990
CALLBOOKS

THE QSL BOOK!

Extending a 69 vear tradition, we bring you
three new Callbooks for 1990 with more
features than ever pefore,

The 1990 North American Callbook lists the
calls, names, and address information for
over 500,000 licensed radio amateurs in all
countries of North America, from Panama
to Canada including Greenland, Bermuda,
and the Caribbean islands plus Hawaii and
the U.5, possessions.

The new 1990 International Caiibook lists
500,000 licensed radic amateurs in the
countries outside North America. It covers
5outh America, Europe, Africa, Asia, and
the Pacific area {exciusive of Hawaii and the
U.S. passessions),

The 1990 Callbook Supplement will be pub-
lished June 1, 1990, with thousands of new
licenses, address c¢hanges, and call sign
changes received over the preceding six
months. This singie Supplement will update
both the MNorth American and International
Callbooks.

Every active amateur needs the Callbook!
Fully wupdated and Icaded with extra
features, the new 1990 Callbooks will be
published December 1, 1989, Order now for
early delivery when these latest Callbook are
available. See your dealer or order directly
from the publisher.

ICOM

COMMUNICATIONS

9:00 am - 5:30 pm
weekdays ‘

Weekends and evenings
by appointment.

280 Tiffany Avenue
Jamestown, New York 14701

Woslarx Nup Yotks finedt ... avcaliur socdis daaller /

PH.(716)664-6345

|

212
“J“s 8425

TR

™ List $595

List

V-425
$1,070 $849

= DC to 100MHz
» Dual Channei

= Dalayed Swaep
¢+ CAT Readout

* Sweep Time

= Autoranging

* Trigger Lock

* 2mV Sensitivity

* DG to 40MHz
+ Dual Channel
» CRT Rsadout
= Gursor Meas

¢ DC Difsat

¢ Alt Magnifier
= Compact Size

V-1060
List 51505 91,359

o) Save §170
20MHz Dual Tracs Dscllloscops

All Hitachi scopes include probes, schematics
and Hitachi’s 3 year guaranty on paris and
labor. Many accessories available for all
SCOpes.

20MHz Dual Trace Oscilluscopa

$375

¥.233
V422
Y423
V-EED
Y-1065
VTR
Y1150

M0-1251

«§" CAT
= Built in

componant tester | o

= TV Syne

ST PRICE |
20MH2 DT, 35 100
40MHz DT,
40MHz  D.T.
BDMHz
1DOMHz
A 100MHz
150MHz  Q.T.,

imV¥ sems, Dalayod Sweer, DG Offset, Ver! Mode Triggar
, DG Offset Vect Mode Trigger. Alt Mag
Oslayad Swaap, DC Cffset. Alt Mag
elayad Swasp, GRT Readovt
2layad Swasp, CRT Raadout, Cursar Maas
my seas, Delayed Sweep, CAT Readout, DVM, Counter
1mV sens, Dalayad Swaep, Cursor Maas, DVM, Countar

$1 \‘595
£2,450
$3,100

FREE DMM $495

with purchase of
M0-1251/1252 Scape

SCOPE PREIBES

« High luminance 6 CRT

= imV Sensitlvity

» KV Accaleration Yoltage
* 10ns Hise Time

= X-Y Oparation = Z Axis

* Delayed Triggering Sweep|

Top quality scopes at 3 very reasonable price. Contains all desired features. Two 1x, 10x probes, diagrams and manual. Two year guarantésa.

PRICE BREAKTHRU
on Aute Ranging DMMs

3K
chgoss 51 35
from:

MDM-1180
$24.95

MDM-1181

True RMS 412

B Digit Multimeter
M-7000

05% DC Accuracy | §
. 1% Resistance
with Freq. Counter
i and daluxe case

Digltal Capacitance Meter Diaml LCR Mater
CM-1550 -g 1C-1380
% $58.95 | == $125
¢ Rarges 4
| .1pf-20,000utd 1 R N
F 5% basic accy Caps 1p{-2300)
Zero control i Res .01-20M
with case :

Multimeter with
Capacitanca and
Transisior Tester

| $55 CM-15004

Heads Volts, Ohms,
Current, Capacitors,

ransistors and ]
Diodes with case

§27.95

MDM-1182
$29.95

=312 LCD Display

* 27 Functons

= Auto ‘Manual Rangas

= Audible Cantinuity

= Data Hold (MDM-1182)

1% Accuracy (MOM-1181}

M.3500

1% agey

Banch DMMS

M-4500
ave digit $1 25 4 agt 51 75
5% 3

SOLDERING STATION
Tamperature Controllad

8L-30
%99

Digital display
Temp range:
300F-900F

Solderlace Breadboards AE Clamp-Dn
_: - i Hiurront Adapter
. 9430 15 4 ©
1,100 pins § i 1 ST-265
§25
010004 AC

Works with
most DMM

et 9434 ;
i 2,770 pins §25) ©
! 1 2,880 pina $35] &
Grounded fip el At hava color

- overteal prote) | g43m SHOWN  TooC Pesie

e

OoMNorth American Callbook

incl. shipping within UsA $31.00

inci. shipping to foreign countries 37.00
B International Callbook

incl. shipping within UsA $33.0C

incl. shipping to foreign countries 39.00

o Callboek Supplement, published June 1st
incl. shipping within USA $13.0C
incl. shipping to fereign countries 14.00

SPECIAL OFFER
o Both N.A. & International Callbooks
incl. shipping within USA $61.00
incl. shipping to foreign countries 71.00
ok ok o ok K % ok ok ow ok N
lfiinois residents please add 6% tax.
All payments must be in U.S. funds.

HADID AMATEUH I I I:) I(
O O

Dept
9285 Sherwoocl Dr., Box 247
Lake Biuff IL 60044, USA

L s
Tel: {312) 234-6600 I&‘ @
|
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Wide Band Signal Generators

$6-9000 129
RF Freq 100K-450MHz
AM Modutation of 1KHz
Variable RF autput

HE:PI00 with Digltal Display
anid 150MHz bullt-In Fraq Cir $249

Gonvenient one hand Dperahor\
Measures OCY, AGY,
Audible continuily cneck Data hula

312 Digit Probe Typs DMM Functlen Ganerator Dacads Blox

P M-1900 | g Blox

e sn | S5 s $1
- 52B.95 wijGw Realator Blox

47 ohm 13 1M & 100K pol

#3620 Gapactior Blox

47pl 18 10MFD

Proviges sing,l.508 wavg
Irom 142 to 1MHz
AM or FM gapabllity

wlth balteries
and case

XP-765
§249

0-20V at 1A
0-20V at 1A
5Y at 5A
Fully Regulated, Short circuit protected with
2 Limit Cant , 3 Separate auppliss

XP-660 with Analog Meters $175

Digital Triple Power Supply

Qua

Fully
short

XP-580
$69.95

220V at 2A
= 12V at 1A
regutated and 3Y at 3A
clreuit protected 5V at oA
XP-575 without maters $39.95

10Mhz XT 100% IBM® Compatible
MODEL PC-1000

$585

5 Yaar
Warranty

d Powir Supply

Four-Function Frequency Counters
F-100 120MH
$179
F-1000 1.2GH

Froquency, Pericd, Totalizs, 9299
Salf Gheck with High Stabilized Crystal Qvan

BF-8015 without Freg. Metar §179

Oscillator, 8 dlgit LED display

WE WILL NOT BE UNDERSOLD'
UPS Shipping: 48 States 5%

($10 Max) IL Res., 7% Tax { J

C

1245 Rosewood, Deerfield, IL 60015

=
e 5 Power Supply
5/30MH2 Motherboard 256K RAM
§ Expansion Slots Expangable to §30K
Math Compressor Slots Monachrema Maonitor
360K Flappy Drive

Monageaphic  Viduo Card
AT Style Keyboard

U-F-BL'I'IB Functlon Generator
with Fraq. Countsr
$249

Sine, Squars, Triangie
Pulsa, Ramp, .2 to ZMHz
Freg Counter .1 - 10MHz

Parallal Printer Port
FREE spreadshest and word processer
3.XXMS DOS and GW Basic add 75.00
15 Day Maney Back Guarantee
2 Year Warranty =
WRITE FOR FREE CATALOQG
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& S SALES INC,

subjedt lo ¢

(800) 292-7711 (312) 543-0710
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Number 11 on your Feedback card

ing for the Unsung Heroes

Give credit to your club’s workhorses!

ovember and December are two of my

favorite months. November is the ad-
vent of the holiday season, and December
gives us a chance to do something good for
someone else. I don’t mean just giving
Christrnas presents, either.

During November and December, most
amateur clubs around the country hold an
end-of-the-year celebration. It doesn’t matter
whether it’s called the annual awards ban-
quet, a Christmas party, or a New Year’s
celebration. What matters is that this is the
occasion when the outstanding members of
the previous vear are honored. It is an excit-
ing ume for many of us.

I suggest here a way to make it even more
exciting and meaningful.

In every organization there are people who
give quiet, ongoing service to their fellow
members, without expectation of recogni-
tion. The services these humble folk render
are usually necessary drudge tasks that others
do not wish to do, but that must be done by
somebody.

“Drudge tasks?”” you ask. “*What tasks in
our hobby would anyone associate with
drudgery?”” Well, friend, there are numerous
jobs that get done every day that involves a lot
of slogging—very late and very early hours,
hours of routine, ctc.—for the person doing
them, but which bring joy and satisfaction to
others. Let’s consider a few.

Our Very Own Public Utility

It’s three o’clock in the morning. You
slowly turn the tuning knob on the TS-140
hoping for that weak station you haven't
worked yet, when suddenly the lights go out,
the rig dies, and a painful silence fills the
night where the merry hum of adistant gener-
ator sang just seconds before. Aftersitting for
a moment, startled, you begin rummaging
around the tent for a flashlight you hope is
there somewhere, and finally roar in anger
and frustration, **Curse you, Murphy!!!*

Then, as you are about to brave the dark-
ness o try to correct the generator problem,
the night is again filled with that reassuring
hum, and the lights and rig are aglow once
more. Moments later a friendly face pops
through the door of the tent. *Sofry, ran out
of gas—but you’re all set now.”" Grumbling
at the lost time, you return to the earphones
and continue the search for the next field day
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by Jack Parker KbCVD

contact. while your very own personai utility
hums on in the night under the watchful eye
of-—Say! Who was that masked man?

While The Rest Sleep

Saturday morning, 6 AM. The alarm clock
screeches its soul-rending announcement that
rousts the volunteer out of bed on this week-
end day. He showers and dresses quietly
(doesn’t want to wake the family), then be-
gins loading the car with banners, boxes, and
a large coffee urn.

6:45 AM. He pulls out and heads for the
center, stopping at the all-night donut shop en
route . A box of three dozen assorted donuts
goes onto the pile in the front seat as he rolls
on to his destination. After arriving at the test
site, he unlocks the building, pops on the

“Say! Who
was that masked
man?”’

lights, gets the coffee going, lays out the
donuts, and attends to the myriad of other
mini-tasks that takes up three quarters of an
hour in an instant . . .

7:30 AM. The first of the VEs arrive,
grateful for the coffee and doouts, and thor-
oughly preoccupied with the coming exams.
The volunteer belps unload the material, and
then returns to his corner of the kitchen to
keep the coffee and donuts flowing.

““Tom, would you take the examiners an-
other round of coffee?

““Sure, no problem!”’

That Tom—what a super guy. Tom who?

Just the Newsletter

**Hi, honey, thought I'd call and see what
we got in the mail.™

“Not much,”” she replies, *‘just some
magazines and the club newsletter, same old
stuff we always get about this time of
month. ™

The same old swff. . Well, friend, that
club newsletter made it to your mailbox with
the help of a volunteer who takes time out of
his busy schedule once a month, licks many

dozens of stamps, sticks them plus address
labels to many dozens of newsletters, sorts
the newsletters by zip code, and drives to the
post office to mail them. Whoever does this
has o be a volunteer—club dues often don’t
even cover the cost of the materials to pro-
duce the newsletter, much less printing them
and preparing them for mailing! To this,
many say: ‘‘Hey!! I pay my dues to the club,
they owe me a newsletter,”” when it would be
better to say: ‘‘Gee—I don’t know who
pitched in their time, but know I owe them
some thanks!™

Hundreds More Like Them

These people are just a2 few of the many
quiet selfless workers you find around every
club who make it possible for the rest of the
membership to enjoy themselves. These folk
work hard to see that the wheels of club
activity turn smoothly. Don’t you think it's
time to give them a pat on the back?

Show’em You Care!

Take a chance on looking foolish. Go to the
next club board meeting, and tell the
“‘movers and shakers’” of your organization
that it’s time to pay tribute to the ‘‘greasers
and easers'’ of the club, and let them know
they're appreciated.

It’s so easy to do! Practically every com-
puter today has a graphics package for creat-
ing custom-designed certificates, and every
club has at least one **guru’’ of graphic arts.

‘Most stationery stores sell generic certifi-

cates of appreciation. Nicest of all, though, is
the hand-lettered certificate.

Make up a list of recipients for this **appre-
ciation award, "’ make certificates one way or
another, and have the president of the club
sign them.

This year, as a proud member of one of the
largest free public service groups in the
world, let’s let our fellow hams know that
“*who cares'’ refers 1o us! This vear, as we
enter the holiday season, let’s sing for the
unsung heroes.

Jack Parker K5CVD has been a ham since
1957, Other interesis include fishing, camp-
ing, and community theater. You may reach
him at PO Box 356, New Ellenton, South
Carolina 29809-0356.



ASTRON

CORPORATION

9 Autry
Irving, CA 82718
(714) 458-7277

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY  RUGGED * RELIABLE

SPECIAL FEATURES

¢ SOLID STATE EEECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous sherted output

= CROWBAR OVER VOLTAGE PROTECTION on all Models

axcept RS-3A, RS-4A, RE-5A.

MAINTAIN REGULATION & LOW RIPPLE at low line input

Valtage

HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE

THREE CONDUCTCOR POWER CORD

ONE YEAR WARRANTY = MADE IN L.S.A.

PERFORMANCE SPECIFICATIONS

o [NPUT VOLTAGE: 105-125 VAC

» QUTPUT VOLTAGE: 13.8 VDC * 0.05 valts
(Internally Adjustable: 11-15 VBC)

* RIPPLE Less than Smv peak fo peak (full load &
low line)

= Also available with 220 VAC input voltage

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

RM SERIES 19” x 5% RACK MOUNT POWER SUPPLIES
Gontinsous 168* Size (IN) Shipping
MODEL Duty (Amps) (Amps] HxWxD Wt. (lhs.)
RM-12A 9 12 5% x 19 % 8% 16
RAM-35A 25 35 5 % 19 X 12% 38
RM-50A 37 50 = 5% x 19 x 12% a0
= Separate Volt and Amp Meters
RM-12M 9 12 5% X 19 x 8% 16
RM-35M 25 35 5% x 19 x 12% 38
MODEL RM-35M RM-50M 37 50 5% x 19 X 12% 50
X Continuous (5 Size (IN) Shipping
Hs A SEHIES MODEL Duty (Amps] (Amps) HXxWxD Wi (Ibs.)
RS-3A 25 3 3 X 4% x 5% 4
RS-4A 3 4 Fux8%hx9 5
RS-5A 4 5 3l % B¥ X Tl 7
RS-7A 5 7 I 6k g 9
RS-7B 5 7 4 x 7% x 10% 10
RS-10A 7.5 10 4 x 7% x 10% i1
RS-12A 9 12 4 x 8 x 8 13
RS-12B 9 12 4% 7% X 10% 13
RS-20A 16 20 5 K9 x10% 18
RS-35A 25 35 5% 11 X it 27
MODEL RS-7A RS-50A 37 50 6 X 13% x 11 46
E Gontinuous ICs* Size [IN) Shippirg
Rs M SEI:"ES MODEL Duty [Amps) [Amps) HxWxD Wi, (lbs.)
. -y + Switchable volt and Amp meter
RS-12M 9 12 4% x8x9 13
= Separate volt and Amp meters
RS-20M 18 20 5% 9 x10% 18
= RS-35M 25 35 5x 11 X 11 27
RS-50M 37 50 6 X 13% x 11 46

MODEL RS-35M

VS-M AND VRM-M SERIES

Separate Volt and Amp Meters  Qutput Voltage adjustable from 2-15 volts ® Current limit adjustable from 1.5 amps

to Full Load
e - - Continuous 168" Size (IN) Shipping
MODBEL Duty (Amps) [Amps] HXWxD Wt. (Ibs.]
@13.8VDC @10vDC @5VvDC @13.8V
VS-12M g b 2 12 4% x 8x9 13
VS-20M 16 9 4 20 B X8 x10% 20
V5-35M 25 15 7 35 5X M xN 29
VS-50M ar 22 10 50 6 % 13% x 11 46
= Variable rack mount power supplies
VRM-35M 25 15 7 35 5% X 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X 19 % 12" 50
RS-S SERIES « Built in speaker
e EotT Continuous ICS* Size [IN) Shigping
MODEL Duty [Amps) Rimps HxWxD Wt. (Ihs.]
RS-7S 5 7 4 x Tl % 10% 10
R5-105 7.5 10 4 X TV X 10% 12
1 R5-125 9 12 4% x 8 x 9 13
RS-208 16 20 5x9x10% 18

MODEL RS-125

*IGCS—Intermittent Communication Service (50% Duty Cycte Smin. on 5 min. off)
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Easy Tuning for the
Uniden HR2510

For easier and safer 10 meter mobileering.

f you were driving down the

road and noticed the driver in
the car in front of you leaning for-
ward, to the right and down, and
staying that way, wouldn’t you nat-
urally assume he got his fingers
stuck in the heater vent? Many peo-
ple who enjoy mobile hamming,
however, also spend a lot of time in
this position, if they are using the
nifty little Uniden HR2510 10m
mobile rig. On this rig, to tune
meticulously from one end of the
active SSB portion to the other
takes a lot of knob twisting. At the
same time, of course, they have to
pay attention to their driving.
There had to be a better way!

by Carl A. Kollar K3JML

The Annoyances

The 2510 really is a nice liule
mobile rig, but some minor annoy-

span button. The 100 Hz position is
the most useful in tuning SSB sig-
nals. I needed to make the radic
*“‘think™ it was receiving its direc-
tions from the front panel frequen-
¢y control, when in actuality it was
receiving from the mike buttons.
The first step was to investigate
what kind of **signal’’ the up-down
buttons on the mike supplied to the
radio. A little investigation found
that an ‘‘up’’ depression put a
ground on the black mike wire,
while a ‘‘down’” depression put a
ground on the white mike wire.
The next question was: What
kind of indication from the fre-
quency knob on the front panel did
the transceiver need to change fre-
quency up or down? Some physical
lead following lead to jack J307 on
the main circuit board. (See Figure

ances quickly become evident. (1)
The up-down button on the mike
QSYs in 10 kHz steps only. In my
opinion, this makes it useless for
fine-tuning the band for SSB sta-
tions. I can’t think of any time this
feature would be useful. (2) It has
no offser for 10 meter operation.
(3) The receiver RIT control has no
disable; you can call stations until
you’re blue in the face, and not get
an answer because you're on dif-
ferent receive and transmit fre-
quencies.

I understand the new HR2600
corrects all these “*problems,’” and
that’s great, but what if you don’t

1.) A little scope probing soon re-
vealed that for an “*up’’ command,
a positive going pulse was needed
on J307-3, and for a **down’" com-
mand, a positive pulse was needed
on both J307-2 and J307-3.
Furthermore, these points could
be pulled high by an external
source to effect the frequency
change. They weren't a solid low
when not activated, just at ground
potential (probably held there by
pull-down resistors}. I was able to
make the frequency change by
manually jumping +5V with a
wire to these points, justas if  were
using the front panel kneb. Also,
since the radio ‘'‘thought’ that it

want to go through the hassle of
selling your rig and spending more
money to get the newer model? The
April 1989 issue of 73 features an
article by WB9WDH and
WAQQDZ called “*FM Split for the Uniden
HR2510,"" which pretty well takes care of the
repeater offset problem. And, although I
haven’t seen it yet, [ understand there’s also a
mod that takes care of the receiver RIT
problem.
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i
Photo B. Circuir board installed in the HR2510. There’s plenty of
room for easy mounting.

Tuning from the Mike

I needed a nice little mod that would give
me useful up-down buttons on my micro-
phone. When you’re normally tuning with
the front panel knob, you can select 0.1 kHz,
1 kHz, or 10 kHz tuning increments with the

was receiving its instructions from
the frequency knob, the span
switch was still effective in deter-
mining the tuning increments.

So, there I had it--all the elements I needed
to design my circuit. I needed an interface
which would intercept the up-down mike
switch depressions, create a pulse train for
easy tuning, and route those pulses to the
appropriate points o continucusly tune the



* % & Uniden CB Radios * %%

styled to compliment cther mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO

]
u n | E n (®) The Uniden line of Citizens Band Radio transceivers is
B10E to the 310E handheld, there is no better Citizens

$12,000,000
Scanner Sale

Uniden Corporation of America has pur
chased the consurer products line of Re-
gency Electranics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in historyl Use the
coupon inthis ad for big savings. Hurry...offer
ends March 31, 1990.

4 & MONEY SAVING COUPON % % %

Gat special savings on the scanners
listed in this coupon. This coupon must
be included with yeur prepaid order.
Credit cards, personal checis and quan-
tity discounts are excluded from this
offer. Offer valid only on prepaid ordecs
mailed directly to Communications Elec-
tronics Inc, P.O. Box 1045- Dept. UNI3,
Ann Arbor, Michigan48106-1045 US.A
Coupon expires March 31, 1880,

Couponmaynotbe usedincorjunclion
with any cther offer Irom CE! Coupon
may be photocopied. Add $12.00 for
shipping in the continenial LS.A

NOdNOD
NOdNOJ

Regency TS2-T ......... $259.95
Regency R1600-T.......$239.95
Regency R1098-T.. ..5$99.95
Regency RH60BB-T.....$419.95
Regency RH256B-T.....$294.95

Bearcat 200XLT-T2..... $229.95
Bearcat 100XLT-T ...... $184.95
Bearcat 800XLT-T2..... $229.95
Uniden HR2510-T _.....$229.95
Uniden HR2600-T ......$274.95
Uniden PRO500D-T2..... $29.95

%k % % VALUABLE COUPON %% % %
Bearcat? 760XLT-T

List price $499.95/CE price $244 95/SPECIAL
12-Band, 100 Channel ® Crystaliess » AC/DC
Frequencyrange:28-54,118-174, 466-512, B06-956 MHz
Excludes 823.9875-848.0125 and 868.9975-894.0125 MHz
The Bearcat 760XLT has 100 programmable chan-
nels organized ag five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcat 760XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AG adaptor. flip down
stand and telescepic antenna for desk top use. 6-
5/16” W x 1%" Hx 7%" D. Model BC 590XLT-Tis
a similar version without the BOO MHz. band for
only $194.95. Order your scanner from CEl today.

NEW! Regency® Products

NOdNOD
NOdNOD

R4030-T Regency 200 ch. handheld scanner ....$254 .96
R4020-T Regercy 100 ch. handheld scanner ....$189.85
RA010-T Aagancy 10 channel handheldscanner. .. $114.95
R16800-T Regency 100 channel moblle scanner .. $244.95
P200-T Ragency 4G channel CB Mabile $38.85

-.$56.95
$708.95
.-$137.95

P210-T Ragency 40 channel CB Mabile ..
P220-T Regency 40 channel CB Mabile
PA00-T Regency 40 channel SSB CB Mobile.

P400-T Regency 40 channel SSB CB Base.......§174.85
PR110-T Regency “Passport” size radardetector . .. $114.85
PR120-T Regency “micro” size radar delector. ... $144.85
MP5100XL-T Aegency 40 Ch. maring iransceiver. .. $139.95
MP5510XL-T Regency 80 Ch. marine transceiver. .. $159.85
MPEOOOXL-T Aegency 60 Cn. marine transceiver. .. $209.85
MP2000XL-T Regency handheld marine trans. . ... $189.95

Regency® RH256B-T

List price $799.95/CE price $299.95/SPECIAL
18 Channel ® 25 Watt Transceiver ® Priority
The Regency RH256B is a sixteen-channel VHF land
maobile transceiver designed to cover any frequency
hetween 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 18 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is aiso
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio for any police
or fire departmentvolunteer because of its Jow cost
and high performance. A 60 Wait VHF 150-162
MHz. version called the RH808B-T is available
for $428.95. A UHF 15 watt, 16 channei version of
this radio called the RU158B-T is also availabie
and covers 450-482 MHz. but the cost is $454.95.

Band radio on the market today.

PRO310E-T Uniden 40 Ch. Portable/Maobile GB. .. $83.95
PRO330E-T Uniden 40 Ch. Remote mount CB...$104.95
PROSQUD-T Uniden 4C Channel CB Mobile .. ... .. $38.95

KARATE-T Uniden 40 channel rescue radio .. .....$53.95
GRANT-T Uniden 40 channel SSB CB mobile. ... $166.95
MADISON-T Uniden 40 channel S5B CB base. . $244.85

PC122-T Unidenr 40 channel SSB CB mobile. ... £119.95

PROS10XL-T Uniden 40 channel CB Mobile.. . ... $38.95
PROS20XL-T Unidan 40 channel CB Mobile. ...... $56.85
PROS30XL-T Unides 40 channel CH Mob:e...... $79.95
PROS40E-T Uniden 40 channel CB Mobile. .. £87.95

PROBAOE-T Uiriden 40 channel SSBCB Mobile ...
PRO710E-T Uniden 40 channel CB Base ........ £119 95
PROB10E-T Uniden 40 channel SSB CB Base ... $174.95

v % Uniden Radar Detecfors¥ % %
Buy the finest Uniden radar detectors from CE! today.
TALKER-T2 Uniden talking radar detector .. ... £144.95
RD7-T Uniden visor mount radar detector .. ... 599.95
RD9-T Uniden "Passport” size radar detector $114.95
RDOXL-T Uniden "micro” size radar detector. ...
RD26-T Uniden visor mount radar detector........
RDS500-T Uniden visor mount radar delector.. .....

Bearcat® 200XLT-T2

List price $509.95/CE price $239.95/5PECIAL
12-Band, 200 Channel ® 800 MHz. Handheld
Saarch ® Limit ®» Hold ® Priority ®» Lockout
Fraquency range: 25-54, 118-174, 406-512, 806-956 MHz.
Exciudes 822 9875-840.0125 and 366.9875-894.0125 MHz.
The Bearcat 200XLT sets a new standard for hand-
hetd scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-T for only $189.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-T2

List price $548.95/CE price$239.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control * Search/Scan » AC/DGC
Bands: 29-54, 118-174, 406-812, 806-912 MHz
Excludes 823.9875-846.0125 and 868.9875-894.0125 MHz
The Uniden 800XLT receives 40 channels in two banks.
Scansg 15 channels per second. Size 3% x4%" x12%..7
It you do not need the 800 MHz. band, a similar model
called the BC 210XLT-T is available for $178.95.

Bearcat® 145XL-T

List price $189.95/CE price $34.95/SPECIAL
10-Band, 16 Channel ® No-crystal scanner
Priority control « Weather search ® AC/DC
Bands: 29-54, 136-174, 408-512 MHz

The Bearcal 145XL is a 16 channel, programmable
scanner covering ten frequency bands. The unitfeatures
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobite version called the BCSBOXLT-T featuring pri-
ority, weather search, channel lockout and more is
available for $94.95. CEl's package price includes
mobile mounting bracket and mobiie power cord.

President® HR2510-T

List price £499.95/CE price $239.95/SPECIAL
10 Mefer Mobiie Transceiver ® Dlgital VFO
Full Band Coverage & All-Mode Operation
Backiit Hiquld crystal dispiay ¢ Auto Squalch
RIT » Preprogrammed 10 KHz. Channels
Fraquency Coverage: 28.0000 MHz lo 28.6998 MHz.

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, has everything you need for
amataur radic communications. Up to 25 Watt PEP
USB/LSB and 25 Watt CW mode. Noise Bianker.
PA mode. Digital VFO. Built-in S/RF/MOD/SWR
meter. Channel switch on the microphone, and
much more!l The HR2510 lets you operate AM, FM,
USB. LSBor CW. The digitally synthesized frequen-
cy control gives you maximum stability and you
may choose gither pre-programmed 10 KHz. chan-
nel steps, or use the built-in VFO for steps down to
100 Hz. There's also RIT (Receiver Incremental
Tuning) to give you perfectly tuned signais. With
receive scanning, you can scan 50 channels in any
one of four band segments to fiad out where the
action is. Order your HR2510 from CEl foday.

= %
NEW! President” HR2600-T
List price $599.95/CE price $299.95/SPECIAL
10 Metor Mobile Transceiver ® New Fealures
The new Presiden? HR2600 Mobile 10 Meter Trans-
ceiver is similar to the Uniden HR2510 but now has
repeater offsets (100 KHz.) and CTCSS encode.

BC760XLT
800 MHz.
mobile scanner

SPECIAL!

CIRCLE 121 ON READER SERVICE CARD

Y& Uniden Cordless Telephones ki
..$99.95

XE750-T Uniden Cordless Phone with speaker .
XES550-T Uniden Cordless Pheone,
XE30O-T Uniderr Cordless Phone. .. ............. . $BB.95

* %% Extended Service Contract * 4k
If you purchase a scanner, GB, radar detector or cordless
phone fram any store in the U.S. or Canada within the last 30
days, you can get up lo three years of extended service
contract from Warrantech. This service extension plan begins
after the manufacturer's warranty expires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended service contracts are not refundable and
apply anly to the original purchasar. Atwo year extenced con-
tract ona mobile or base scanneris$29.99 and threeyearsis
$39.85. Fer handheld scanners, 2 years is $59.99 and 3
years s $79.99. Forradar detectors, two yearsis$28.98. For
CBradios, 2 years is $39.99. For corotess phones, 3 yearsis
$34 93, Order your extended service contract today.

OTHER RADIOS AND ACCESSORIES

BCS5XLT-T Bearcat 10 channel scannmer ........ $114.95
BCTOXLT-T Bearcat 20 channel scanner. ........$156.95
BC175XLT-T Beareat 16 channel scanner....... $156.95

R2088-T Aegency 60 channel scanner...........$149.95
R1099-T ARagency 45 channel scanner. . ...5108.95
T82-T Aegency 75 channel scanner. .. .. ooas I $269.95
UC102-T Regancy VHF 2 ch. | Watt transceiver... $114.95

BPSS:T Regency 16 amp reg. power supply...... $179.95
.§39.95

BP205-T1 Ni-Cad batt. pack for BC200/BCT100XLT. .
BB8-T 1.2 V AA Ni-Cad batteries (set of eight)......
FBE-T Freguency Directory for Eastarn U.S.A.
FBW-T Frequency Directory for Western U.S.A
RFD1-T Great Lakes Frequency Direclory. ..
RFD2-T New England Frequency Directory.
RFD3-T Mid Aliantic Frequency Directory
RFD4-T Southeast Frequency Diractory .. ..
RFDS-T N.W & Northern Plains Frequerncy Dir.
ASD-T Airplane Scanner Directory. .

SRF-T Survivai Radio Frequency D:rectory o
TSG-T “Top Secret” Begistry of U.S. Govt. Freq
TTC-T Tune in on telephone calls. .

CHBH-T Big CB HandbooUAVfFM}Freeband

TIC-T Technigues for Intercepting Communicatiens .. .
RRFT Railtoad frequency directory . ......... .. £14.85
EEC-T Embassy & Espionage Communications. ... 514.95
CIE-T Covert Intelligence, Elect. Eavesdropping ...

MFF-T Midwest Federal Frequency direclary. ...
AB80-T Magnet mourt mobife sCanner arteana.
A70-T Base station scanner anlenna . .
A1300-T 25 MHz—-1.3 GHz Digcone antenna. .
USAMM-T Mag mount VHF ant. w/ 12’ cable ..
USAK-T %" hole mount VHF ant. w/ 17" cable
Add$4.00 shipping forall accessones ordered at the sametime.
Add $12.00 shipping per radic and $4.0¢ per antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CEIl of any scanner,
send or phone your order girecily to our Scanner
Distribution Genter” Michigan residents please add 4%
sales tax or supply your tax 1.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
tor net 10 billing. ANl sales are subject to availability,
acceptance and verification. All saies on accesscfies
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. OQut
of stock itemswill be placed on backorderautomatically
unless CEl is instructed differently. A $5.00 additionai
handling fee will be charged for all ordets with a
merchandise tetal under$50.00. Shipments are F.O.B.
CEl warehouse in Ann Arbor, Michigan. No COD’s.
Most items listed have a manufacturer's warranty. Free
copies of warranties on these products are availabie
by writing to CEL Non-certitied checks require bank
clearance. Not responsibie for typographical errors.

Mail orders to: Communications Electron-
ics;” Box 1045, Ann Arbor, Michigan 48106
U.8.A. Add $12.00 perscannerforU.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are two
times continental U.5. rates. It you have a
Discover, Visa, American Express or Master
Card, you maycalland place acreditcard erder.
5% surcharge for billing to American Express.
Qrder toll-free in the U.S. Dial 800-USA-SCAN.
In Canada, dial 800-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.5.
orin Michigan dial 313-873-8888. Order today.
Scanner Distrisution Center”™ and CEl logos are trade-
marks of Communications Electronics Inc.
Sale dates 16/1/89 — 3/31/90 AD #100188-T
Copyright® 1989 Communications ElectronicsInc.

For credit card orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.C. Box 1045 [J Ann Asbor, Michigan 481061045 U.S.A.
For orders call 313-973-8888 or FAX 313-971-6000



radio from the mike, just by holding the but-
ton down. The result of that design is shown
in Figure 2.

Circuit Workings

The 4001 is a CMOS guad 2 input NOR
gate. On any one gate, with either or both
input high, the output is low; with both inputs
low, the output is high. Sections A and B are
configared as an astable multivibrator to gen-
erate the clock pulses needed to eliminate the
need to depress the mike button for each
tuning increment.

The rate at which the tuning takes place
(clock frequency) is determined by the 0.1 pF
capacitor and the 470k resistor. The 4.7
megohm input resistor is generally 10 times
the value of the timing resistor, and con-
tributes 10 50% duty cycle as well as indepen-
dence of the clock frequency from supply
voltage variations. With the values shown,
you get about 2 pulses per second, apparently
a comforiable tuning rate. You
can fine tune SSB signals without
overshooting the target frequency
or tuning too slowly.

The output of the multivibrator
(pin 4) is fed to pins 12 and 8 of
the other 4001 sections, which
are used as gated inverters. (The
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Figure 1. The opened HR2510. Fronr panel
faces down.

circuit board {wire to pin 1 on the IC). These
are your positive and negative supply leads
respectively. Connect another wire to the re-
sistor end looped through D8 and D7, and
another to the resistor end looped through E§
and E7.

Finally, carefully solder a wire to the
anode of the diode (location B6, or even
better, the resistor lead at B5) and another to
the cathode (location F6, or even better. to
the resistor lead at F5). Temporarily, set the
board aside.

Installation

With the front panel facing vou, and the
bottom cover facing up, (the side with the
speaker), remove the four side screws hold-
ing the cover. Carefully remove the bottom
cover, paving particular attention to the wires
still attached to the speaker mounted on the
cover.

I found it convenient to unsolder the speak-
er wires and set the bottom cover
aside. You can see that there is

470K

Nl I
gl 4.z
142 2
o)

plenty of room in the rear half of
the radio for extra goodies. Press
two layers of double stick tape to
the bottom of your board, then
press it firmly onto the HR2510
circuit board in the left rear cor-

gating is what we're after: the
inverting has no serious conse-
quences for our application). At
this peint, the pulse train goes
nowhere until one of the other

KNOB (SEE TEXT)

T2 FRDM TGP

FREGUENCY KNOB

10K e Rl
= 0O TP TRACE
TO BRN WIRE s ON FREGUENGY
SNIPPED +—
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ner {(see Photo B),
Attach the six wires coming
from the circuit board as follows:
1. The ground wire of your cir-
cuit board (IC pin 1,6,7, etc.) is

gate leads 1s grounded (ultimately
by either the up or down mike
button}. If the “*up’* mike button
is pressed, pin I3 of section C is
grounded, and a pulse train is output from pin
I1 through the lk isolation resistor to the
white wire on J307, causing the HR2510 to
increment one digit per pulse.

If the **down’’ button is pressed. a ground
is placed on pin 9 or section D of the 4001.
Also, the diode between pins 13 and 9 be-
come forward-biased and applies a near-
ground on pin 13 of section C. This causes a
puise train at both pins 10 and 11, through the
isolation resistors and on to the white and
gray wires on J307. This, in turn, causes the
HR2510 to decrement one digit per pulse for
as long as the button is held down. The circuit
is simple, but it serves very well as the inter-
face o accomplish our purpose.

Building the Circuit

My prototype was built on a porticn of perf
board with a pad-per-hole configuration pur-
chased from Radic Shack. The component
count {10) is so low, I didn t take time to ry to
design and etch a printed circuit board. Itook
me half an hour to build the circuit (see Photo
A). Fabricating a PCB would have taken
longer than that.

Using the layout shown in Figure 3, mount
the components. In most cases, you can make
connections using the extra length of the com-
ponent leads. For those of you who are using
the Radio Shack circuit board, the Compo-
nent Mounting Guide table may help. After
placing the parts (as shown in solid lines}, and

40 73 Amateur Radio » November, 1989

Figure 2. Schematic for the mike tuner interface, which fits into the
HR2510.

Vee
1 R T e S S
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Figure 3. Parts placement for the mike tuner
interface.

the wires underneath {in broken lines), make
the proper connections.

Refer to the perfboard in Photo A. The 1k
resistors between D8 and D12 have leads
going into DY, then pulled up through D7 to
connect to the HR2510. The same goes for
the 1k resistor between E8 and E12. Pull the
lead down through E7 and then back up
through E8. When the circuit is built, cut off
the excess board along row 25 and column J.

Cut six 12-inch lengths of wire. Attach a
red wire to Al on the circuit board (wire from
IC pin 14) and a black wire to A3 eon the

routed along the left edge of the
chassis and fastened under the
screw at point A. (Figure 1)

2. The voltage supply wire (IC
pin 14, etc.) is routed toward the center and to
the L78MO35CV regulator. Carefully solder
to the right hand lead as shown in Figure 1.

3. The lead coming from location D7 (the
resistor R1 connected 1o pin 11 of the 1C) is
carefully routed down the center and toward
the frequency knob. Carefully solder to the
top trace on the frequency control circuit
board. This is the trace with the white wire
attached to it.

4. The lead coming from location E7 (the
resistor R2 connected to pin 10 of the IC)
is carefully routed down the center and
toward the frequency knob and soldered to
the next trace down on the frequency control
circuit board. This trace has a gray wire
attached to it.

5. Refer to Figure 1 and locate 1308 with
the brown, orange and yellow wires attached.
About 1 inch from the connector. cut the
brown and orange wires. This will allow easy
restoration of the HR2510 to its original con-
figuration.

6. Connect the wire coming from the
anode of the diode on your circuit board
(location B6 or BS) to the longer brown lead
going into the harness snipped from J308.
Connect the wire coming from the cathode of
the diode {location F6 or F5) to the longer
orange lead going into the harness snipped
from J308.

7. Installation is now complete. Inspect all
wiring before applying power.



INDUSTRIAL PRINTER SALE
VIGTOR 5080
IDEAL FOR (NVOICING, BUSINESS FORMS, PACKET RADIO,
TELETYPE, OR ANY HEAVY PRINTING APPLICATIGN. WHY
USE A GOOD LETTER QUALITY DOT MATRIX OR DAISY WHEEL
FOR PRINTING INVOICES AND FORMS, MOMITORING PACKET

& RTTY WHEN A HEAVY DUTY DOT MATRIX PRINTER IS ALL
THAT IS NECESSARY?

* MADE FOR
CONTINUOUS DUTY

+ 4 INTERFACES
STANDARD:
PARALLEL, RS-232,
TTY, IEFE-488

# Bi-DIRECTIONAL

* 80 COLUMR—~100 CPS

+ FANFOLD OR ROLL PAPER

+ RE-INKABLE RIBRON

4 HANDLES 6 PART FORMS

* COMMERCIALLY SOLD
AT$1185.00

nEw & FacTory seaten. $109.00
FOR MORE INFORMATION, OR TO ORDER, PLEASE CALL:

HORIZON MANUFAGTURING
1500 MIDWAY COURT W14
ELK GROVE, IL 60007

PHONE: 312-439-1234 FAX:312-439-3794

ALLORDERS SHIPPED BY UPS
IL AND TX RESIDENTS INCLUDE APPLICABLE SALES TAX

Fieay Antenna

Installation

System
ANTERNA
i i il 5257
$1.00 MADE EASY 5 Alf

(e

Re-usable
Ready for Action.
Fast & Easy 1o Use
Eilminztes Climblng

1-801-373-8425

‘AntennasWest
Box 50062-5. Pravo. UT 84805

CIRCLE 304 ON READER SERVICE CARD

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144
Conlinental U8, & Teras

REOMM, INC A SAN ANTONIO TEXAS
e

THE CENTER

ET0TA Mebud  San Antanio, Texas 78238 {512) 680-6110
FAX (512) 847-8007

—HI-PERFORMANCE DIPOLES—

T e e
Fes

Antennas ihat work! Custom asserbled (o yout center trag, &3, band - advise
bt of center and each end-hang as inverled "W - horizonial, ver dipote,
sloping dipole - commercial quality - slainless hardware - lsgal power - no-ap,
nigh-cliiciency design. Personal cirsck, MO or C.0.D. 3]
MPD5" 16-10M "lang - - _5§105ppd

95366 pad

MPD-2  80-40M max-performance dipols, 85' lang $62 .

HPD-3*  160:80-40M hi-parformarca dipola 118 long ... ... STQpnd
SSDG®  160-50-40-20-15-10M space saver dipaie 71 lang _$125ppd
SSD5°  B0-40-2015-10M speoe-savor dlpnle spocily L 42 8105 . 525108 pad

SSO-4*  80-40-20-15M spaca-saver dipois-spoclty L. 46593
*Shands with wide-malching-range tuner.

60'-8 96 ppd

SASE for catalogue of 30 dipales, siopers, and spaca o-saving, rique anlennas

WIINN ANTENHN

312-394-341a BOX 393 ~_ ML rnospsc‘r 1L 60058
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CHRISTMAS SPECIAL!
LIMITED AVAILABILITY!

A limited supply of Uniden 2600’s with RIT
ON/OFF, Repeater splits, sub audible
tone, mike and power cable,

Cash price $284.95 4
plus shipping (
| Also Available: -
| Complete line of Umden proressmnal
Two-Way products at discount prices.
AXM Incorporated

Serving the radio amateur who needs more
thar an amateur radio.

11791 Loara Street, Suite B
Garden Grove, California 92640

Tel: (714) 638-8807 _FAX: (714) 638-9556
CIRCLE 243 ON READER SERVICE CARD

KENWOOD [£3 ICOM, vAESU

We want to be Your Radio Store
* FuliLine of Amateur Radio and Computer Interfacing
& Accessories. - Tim W7IQY or Preben K7KMZ

e ~,1-800-942-8873
G-P.Y.  (801) 467-8873

1057 E. 2100 So. Salt Lake Cily, Utah 84106
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*Repeaters
sLinks
*Remote Base
*VHF,UHF
sReceivers
sTransmitters
sAntennas

eStandard and
Computerized
Controllers
eStandard and
Computerized
Auto Patches
sDuplexers

Hi Pro 'E’ ccoonr e
I ro EXPANDABLE REPEATER SYSTEM

* A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro “E" IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN-
CLUDE A COMFPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTAOLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 19-INCH RACK MOUNTAELE CABINEY.
= THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 1107220 VAC POWER
SUPPLY, IDENTIFIER, AUTQ PATCH, OR COMPUTER CONTROLLERS. iN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND GPERATION, ETC.
s AN EXTENSION PANEL 1S AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL
ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS.

600 Westtown Rd.

West Chester, PA 19382

MAGGIORE ELECTRONIC LAB.

Phone (215) 436-6051

i (SO

Telex 499 0741 MELCO
WRITE OR CALL FOR OUR COMPLETE CATALOG
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Testing

Testing is very simple. Turn on the power.
All controls should work normally. Manually
turning the frequency control should increase
or decrease frequency by the increments se-
lected by the span button.

Now for the good part! Depress and hold
the “*up’’ button on the mike. The frequency
should slide effortlessly up the band at about
2 increments per second. Try the “‘down™
button. It should slide down the band at the
same rate. Isn’t this much better than manual
tuning?

If you think that this is good, wait until you
try it while you’re driving!

Conclusion

This project is easy. With the proper care,
it should go very smoothly. From start to
finish, it should take about 2 hours. It's worth
the effort and sure beats selling the whole rig
to buy the upgraded version.

If you're a little squeamish about messing
around inside your rig, you can send it 1o me
insured with a check for $50.00 to cover
parts, labor, and return shipping. I’ll be hap-
py to modify it and return it within a week of
when T get it. Just remember, ifit's in warran-
ty, this mod will void your warranty.

Enjoy the easy tuning, and see you on
i0m!

Carl A. Kollar K3IML, 1202 Gemini St.,
Nanticoke PA 18634.

Parts List
Qty Description Radio Shack Part# Price
2 10kL) Ya W resistor 271-1335 .39, pkg. of &
1  1N914 diode 276-1122 .99, pkg. of 10
2 1kQ Va W resistor 271-1321 .39, pkg. of 5
1 14 pinICG socket 276-1999 .89
1 0.1pF 50 V capacitor 272-135 .59, pkg. of 2
1 470k Ya W resistor 271-1354 .39, pkg. of 5
1 4.7M % W resistor Local TV repair shop
1 4001 CMOSIC 276-2401 89
1 project board 276-158A 2,29
1 high bond double stick tape 64-2361 1.99, pkg. of 2

Component Mounting Guide on Radio Shack PCB

Component

10k resistor

10k resistor

1N914 diode

1k resistor

1k resistor

IC socket, pins 1408
IC socketpins1to 7
Jumper wire
Jumper wire
Jumper wire

0.1 |iF capacitor
470K resistor

4 7M resistor

*See text

Mounting Points
B1to BS

FitoF5

B6to F6

*D8and D7to D12
*E8andE7to E12
A13t0 G13

Al6to G16

A17 to A23

B23 to F23

Alto Al2
Ci7toC21

D17 to D21

E17to E21

| mission consuLTING, INC.
MISSION COMMUNICATIONS 42
‘ 11803 Alel-Clodine  Suite 500 F
HOUSTON. TEXAS 77052/
~

WE HAVE EXPANDED AND NOW STCCK
KANY NEW PRODUCTS. WE CARRY:
KREA&, ALINCO. AMECO, AMP SUPPLY, APHA DELTA, ANTECO,
ARAL, 828 INSTRUMENTS. BARKER & WILLIAMSCN, SENCHER,
BOMAR, BUTTERNUT, BEE, CUSHGRAFT, COMMUNICATION
SPECIALISTS, CRB RESEARCH, DAIWA, DIAMOND, HENRY,
HUSTLER, HAM RADIO, INTL CRYSTAL, INTL. WIRING & CASLE,
KANTRONICS, KACHINA, KENPRO, KDK, KLMMMIRAGE. LUNAR
LARSOHN, MOBILE MARK, MFJ, NEUTECH, NCG, NYE, PERIPHEX,
QS8T, RF INDUSTRIES, RADIQ PUBLICATIONS. RADIO AM,
CALLBOOK, SAMSON. SPI-RO, SMILEY ANTENNA, SANTEC, SYM.
TEXTILES, 73MAG, STANDARD, TAD, TEN-TEC, VALOR, YECTOR,
GORDON WEST, WELZ, YAESU, ANDICOM,  (713) B79-7764
In house service available. Telex 166872 MCON UT
Just write, or give us a calf! FAX {713)879-9341

CIRCLE 187 ON READER SERVICE CARD

Nex tDa y Ls

wo-Color
ay & |Kaimbow As.mrnnem

meoo. Wlseonsm We Siup NextDay 2y 1
100 $29, 95 S"4 95 L 95
: IK JZZ 200 $39.95 534.85 $29.95
E———— | 400 549.95 51495 §39.95
500 $54.95 Sd49.95 S44.95

ledo 51 1600 £99.95 §39.95 §79.93
2 [-£ 4l
AntennasWest Algrizeord it sdeiprong muit
(801) 373-8425  Box 50063-5, Provo UT 81605
CIRCLE 89 ON READER SERVICE CARD
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HEWLETT PACKARD

SIGNAL GENERATOR
HP-606A 10kHz-65MHz

$200.
Rebuilt and in Original
Government Package
Limited Quantity-ORDER TODAY

N.E. LITSCHE
P.O.Box 191
Canandaigua, NY 144240191
716.394.0148

716-394-9099
FAX 716-394-8329

NEW ONLINE CALL DIRECTORY

Qur new HAMCALL service gives you
494,114+ Hams, via your computer.
£29.05 per year — unlimited use!

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

COMTELCO INDUSTRIES

g oid fo'r "
Thoﬂ"" o juse %
Com™ s 450 MHz

MAGNET MOUNT

1/4 Wave Antenna
o
144 - 450 MHz

TRUNK LIP MOUNT
H With Removable 1/4 Wave Antenna
| Eachsupplied with 12 i of RG 58U Coaxand a choice
| ol BNGor PL 258 Gonneclor. 150 Watt Power Handling |
| Capacily. Frequency timming chart indluded. '

1-800-6344622
1-312-780-9894
(in llEnois)
Quaiity producis Mada in the U.S.A,
[e— COMTELCO INDUSTRIES INC =
wimam  PO.BoxG3WX, Schaumburg, L 60168 [T

k 703: 894-5777 800: 282-5628 y

CIRCLE 170 ON READER SERVICE CARD
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DEN-TRONICS

Amaieur Radlo & Computers
6102 Deinnd Rasd - Fluahing, Ml 18433
{313) 5891778 & RAGCHEW

~ (Ml Realdence)
{800) 722-5488 / (300) PAC-KITT
{Order Line)

"Looking for the best deal”

Specializing

in
Kanironics and AEA Products

Terminal programs for popular computers
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WE SHIP WORLDWIDE

ORLD WIDE AMATEUR RADIO SINCE 1950 212-925-7000

~/ WE SHIP WORLDWIDE!
KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK. - .

Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Bairy's for the best buys in town.

BARRY ELECIRONKS

ONV Safety )
belts-in stock IC-R7T1A, 751A, 781, 2BA/H, 384, 48A, Micro2/d,
R-7000, IC-765, IC-375A, 275A/H, 3210A,
475AM, 735, 1C-901, IC-228H, IG725, IC-24004

Gobble Up Our Thanksgwmg Sawngs

SEE You November 12th—Radio Cen- gg_ %?;(g)é, E;;gggxgﬁgrggggeéf o
Al S = A e o FT-4700RH, FT 212/712RH, FT-470

Landmabile HT"s
KENWOOD oo | Konmar | S50

ICOM: U16. H16, 100, 400 CES-Simplex Autopatch 510-SA Wil Palcn [
FTa11-811 [§ ICO2AT/32AT

M N, TORACLA, b N
Y:égu: F"}?, 20005?.2007 FM Transceiver To Your Telephone Great For £
FTC-1903/1123 [ (C2/4GAT
FTH-2005/7005 i 1C-A2U18

UNIDEN, REGENCY, KING, Telephone Calls From Mobite To Base. Simple J

MARINE ICOM: M5, M56, M700 E
AVIATION IC(')#‘.‘ AZOH.T., TAD U OSR elE 2

i) Brwatis Pk [ T W s
AMPLIFIERS . W AN AT :
STOCKED: i 3
| TS440SIAT, R-5000, R-2000, TS-94C S/AT, TM RF C‘uncepts PR]VA TEPA TCH V Dupfex am ‘
231A/M31A, TM-2570A/50A/30A; TR-751A, Ken- Mirage

wood Service Repair, TM-731A, TS-TTVUBT1A, TE Systems

TM3530A, TH20BAT, TH215A. TM-B31A, TM-
331A, TS1408, TS680S. RZ-1, TS-790A.

P b I YRR RiLAs,m Sa
’ B 5

TUNERS STOCKED:
NYE MBV-A 3 Killowatt Tuner P&

Budwig ANT. Products
NEL-TECH DVK-100 Digital Voice Keyer

- Bar'q EI@Ctronlcs corp For the best buys in town call:

Your one source for all Radio Equipment! jifosErRclusiinmmlas <n HHove IO

i Motoraola
FLUKE77, 83, 85, 67 Multimeters ic32aT _Motordls | THTSAT  fraz0
Media Mentors— TN
Amateur Radio Course ALINCO
VoCom/Mirage/Alinco : ===
Tokyo Hy-Power/TE SYSTEMS SAT: con:‘u:::m KaADtPOnieS :
g Rl
Amplifiers & Rl | |~ s KAM, KPC I, $HORTWAVE RECEIVERS
5/8%HT Gain ComEuterh:r‘;terfaces 1MHZ-1.3GHz 3;?;‘75'(:3& KPC 2400, KPG IV, STOCKED ;
Antennas IN STOCK MEL 174 MFJ.1524' AEA S i Bl TenTec |
MICROLOG-ART 1, Air Disk, &5?&MFJ4278- PK-232 MOTOROLA AUTHORIZED DEALER { Tuner 238
SWL, Morse Coach KACHINA COMMUNICATIONS DEALER ':
i AR 900 Hand Held Scanner 100 AUTHORIZED ]
. h. Covers 27-54, 108-174, NAS ]
Professional METRON e e Cad COMET ANTEN 3
; g STOCKED 9
Saldering KW HF Mobite S ONY“ Radios for Business, : i}
Station Amplifier DEALER Gov't, 2-way, etc 1
7 e EIL |
48 Watts Stocked DIGITAL FREQUENCY COUNTERS Stocked & serviced, EQUIPMENT 2
$79 OPTOELECTRONICS tmodel 1300 H/A, 0-1300MHz foast [
o call for great prices! IN STOCK H
2210 H, 0-2200 MHz -
]
EIMAC Long-range Wireless SANGEAN Portable Shortwave Radios A
Alpha Delta 3.5007 Telephone for export in stock . v i 'i!_,j
4 - T e Hy-Gain Towers =}
Products 5728. 6JS6C BENCHER PADDLES, (IR QTR ah R &!:\nlaejr?ﬂas. el _'_gJ;
Stocked 12BY7A & BALUNS, LOW PASS FILTERS Aotors wilt be ;
hipped direct to £ %
6146B IN STOCK sl %
' you FREE of y,
AEA 144 MHz BIRD 2 MIRAGE AMFLIFIERS Ensaditaaild) ;
AEA 220 MHz Wattmeters & & 1§‘Q & ASTRON POVWER SUPPLIES New TEN-TEC 11X Tow%sh{\ntennaf.
b ? ’ nts
AEA 440 MHz Elements ’:/_/-.-"-‘_::7 o - Belden Wire & Cable, Int’l Wire Corsair If, PARAGON, Mnbsnt?)cl?eg?cr?a(l}#
ANTENNAS In Stock = 3 OPTO KEYERS STOCKED OMNIY A MERITRON AUTHORIZED DEALER

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST.)

We Stock: AEA, ARRL, Alinco, Ameco, Ameritron, Antenna Specialists,
New York City’s éAO?ﬂc;EISETFEL%gg::%:;SNDEQ:E-;?SES Astalic, Astron, B&K, B&W, Bencher, Bird, Bulternut, CDE, CES, Cushcraft,
Daiwa, Eimac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics, Larsen,

| &6 ys MJF, J.W. Miller, Mirage, Nye, Palomar, RF Products, Saxton, Shure,
! AqUI Se Habla Espanol COMMERCIAL RADIOS Tempo, Ten-Tec, TUBES, Yaesuy, Vibroplex, Duplexers, Repeaters, Scan-
BARRY INTERNATIONAL TELEX 12-7670 STOCKED: ICOM, Matare- | pers, Radio Publications, Uniden, Kenwood, Maxon, REC.
MERCHANDISE TAKEN ON CONSIGNMENT la, MAXON. Standard,
Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMURICATIONS SYSTEMS
FOR TOP PRICES = gi';giie b'ﬁl"é;-’;ﬁéb?;\gi HAM DEALER INQURES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Monday-Friday 9 A.M. 10 6:30 P.M. Nursday to 8 P.M. 158, . ,
Saturday & Sunday 10 AM. 1o 5 P.M. (Free Parking) mohiles, bases, ro- GOMMER(?ML RADIOS |trfck-d & serviced on pr.mls-u.

) g peaters... Amateur Radio Courses Given On Our Premises, Call
IRT/LEX-'‘Spring St. Station™. Subways: BMT- S
"'Prince St. Station™. IND-"F* Train-Bwy Station” ALL Export Orders Shipped Immediately. TELEX 12-7670
Bus: Broadway #6 to Spring St. Path-9th St./6th Ave. SALES =
Sation FINAL FAX: 212-925-7001
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Number 13 on your Feedback card

Three-In-One
Antenna Tuner

Matches virtually any random wire!

perating your rig on Field Day. or
under severe conditions following a
natural disaster, often requires using less than
optimum antennas. Tuning these antennas of
unknown characteristics may be more than
your present antenna tuner can handle, and
result in too high a standing wave ratio
(SWR), a condition solid state rigs abhor.
Because Field Day and emergency opera-
tion is usually low power. you can put togeth-
er this tuner from parts in most junk boxes.
Assuming a maximum of approximately 50
watts output, the capacitors can be anything
from 100 pF to 365 pF broadcast receiver
types. The inductance is a tapped coil, and
may be a piece of miniductor, a toroid such as
a T106-2, or a surplus rotary inductor. For
such low power, standard or miniature wafer
switches work fine.

Antenna Tuner Circuits

To make this tuner as versatile as possible,
yet simpie to construct from junk box parts, I
included three standard antenna tuning cir-
cuits capable of handling just about any odd
piece of wire you may have to use, as well ag
more standard antennas. A 4P3-position
wafer switch chooses each of the three tuner
circuits available. These are designated A, B,
and C, as illustrated in Figure .

Circuit A will une random wires with
a relatively high impedance at the input. Cir-
cuit B munes random wires with a low
impedance input, such as a quarter-wave-
length at the operating frequency . Circuit C is

CIRCUIT & m\—\ f

CIRCUIT B atd 1_1

SIRCUIT € . E ] d
Figure 1.
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by J. Frank Brumbaugh KB4ZGC

Photo A. Front panel of the three-in-one
wner.

Photo B. Back panel and bottom inside view
of the three-in-one tuner. Wire lengths are not
critical, since the tuner handles only HF fre-
quencies.

the standard T-configuration used in many
commercial antenna tuners. It will feed coax
feeders, twinlead. or single wires of a wide
range of impedances.

Figure 2 shows the tuner circuit. Switch
S| is a 4P3-position miniature wafer switch
which chooses the tuner circuit required
by the antenna. C, is active oaly in circuits
B and C. C, is active only in circuits A
and C. The tapped coil is active in all three
circuits.

Operation

Working the tuner couldn’t be simpler.
One of the three available cireuits will tune
Just about anything in the nature of an antenna
vou happen to want to use. Simply set the
capacitor(s) at midrange, choose the tuner
circuit you think will give the best results,
apply power, and adjust the coil tap switch S,
and capacitor(s) for minimum SWR. If you
cannot reduce SWR to less than 2:1, try a
different circuit with 8§, and retune as de-
scribed above, Just take care to never switch

it with RF applied to the tuner, except for the
coil tap switch.

Parts

Although most hams will probably have all
the parts necessary in their junk boxes, for
those who may need something, I suggest
swapping with another ham, or visiting flea
markets or hamfests.

Tuning capacitors are available from:
Small Parts Center, 6818 Meese Drive,
Lansing MI48911; Fair Radio Sales, PO Box
1105, Lima OH 45802; and BCD Electro, PO
Box 830119, Richardson TX 75083. Other
mailorder dealers carry them at reasonable
prices, T106-2 toroids are available from
Small Parts Center, and from Amidon Asso-
ciates, 12033 Otsego St., North Hollywood
CA 91607. Wafer switches are available
from these sources and many others.

You can construct this tuner in just a few
hours. You don’t have to build it in a box. but
you can, Cabinets which accomodate this
tuner are readily available from Radio Shack
and a few surplus dealers, such as Fair Radio
Sales. Because the capacitor rotors must be
insulated from ground, you may wish to con-
struct it on a wood or Masonite panel. If you
do much experimenting with antennas, you
will find this mner extremely handy. And it
will be priceless on your next Field Day out-
ing as well as serving under adverse condi-
tions in emergencies.

J. Frank Brumbaugh KB4ZGC, 82 Liddell
Street, Buffalo NY 14212-1824.

Figure 2. Three-in-One antenna tuner sche-
matic. This circuit combines the three circuits
of Figure 1.




SIMPLEX PATCH
AVAILABLE

VCS-2100

VOX CONTROLLED
SAMPLING
INTERCONNECT

The Interconnect Specialists Inc. (ISl),
VCS-2100, uses a combination of VOX con-
trol from telephone line audio, and sampling
of receiver noise, to achieve the optimum
control method for a simplex interconnect. No
sampling interruptions occur during normal
conversation. Turn-a-round beeps make
operation very smooth and easy.

The VCS-2100 features the IS| exclusive,
Automatic Setup. This feature eliminates the
trial and error method of sample window
setup. Our Quick Start Set-up procedure gets
the VCS-2100 up and running, without com-
plicated programming. The VCS-2100 is
superior to any other interconnect in its price
range. It is a plug-in replacement for the
popular 510SA Smart Patch.

A
f INTERCONNECT
/@) SPECIALISTS INC.

FEATURES:
* AUTOMATIC SET-UP
Automatically sets the sample window for your
transceiver. No more trial and error.
* TURN-A-ROUND BEEPS
Sends beep to telephone line, and to mobile
indicating it's their turn to talk.
* USER PROGRAMMABLE CW ID
CW ID can be programmed using DTMFE {D
can be programmed to be sent at the beginn-
ing, the end, both, or not at all.
¢ AUTOMATIC BUSY DISCONNECT
Automatically disconnects if the telephone
number dialed is busy.
* HOOK-FLASH
Used to make a second call without
disconnecting and re-cennecting. Also can be
used for phone company services which use
Hook-flash.
¢ CALL WAITING
If a mobile call is attempted and the line is in
use, a beep is sent to the phone line indicating
that the mobile wants to make a call. Then
when the line becomes available, a ring-out is
transmitted to the mobile.
* RING-OUT (REVERSE PATCH)
Can be programmed fo ring-out one time, on
each ring, or not at all, when the line rings.
* SINGLE OR MULTI DIGIT CODES
Connect or disconnect codes can be single *
and #, or * and # plus two digits.
e CALL LIMIT TIMER
Can be set for 3, 4, or 5 minutes, or disabled.
Can be programmed to reset with .
¢ MOBILE ACTIVITY TIMER
Causes disconnect if mobile drives out of
range. Can be set to 30, 45, 60, or 90 seconds.
* TOLL RESTRICT
The first digit dialed cannot be a *1”* ora *“0".
Rearms after dialing is complete.
*» PHONE LINE IN USE INHIBIT
Prevents interrupting a call when the patch
shares the telephone line with a telephone.
e TOLL RESTRICT DEFEAT CODE
A special programmable code allows toll calls.
Also allows access to line, even if line is in use.
» TONE OR PULSE DIALING
Switch programmabile for Tone or Pulse dial-
ing. Pulse dialing can be used on a tone line.
¢ HALF DUPLEX MODE
The VCS-2100 can be used as a repeater inter-
connect in this mode.

Kenwood Compatability with VCS-2100.
Al connections, required for installation
are available at the MIC. connector on most
late medel Kenwood Transceivers, Interface
cables are available from 1.S.1.

1215 N. CR 427, Suite 105 * Longwood, FL 32750
PHONE 407-332-0533 » TOLL FREE 800-633-3750

w
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NEW HI-PASS TVI FILTERS:
100% Guaranteed. Use linear

anything with no trace of TVI.
(Not one refund ever requested.)

El

-1

Eﬁhﬂ;ﬁ

$22.95 for Model BX
$17.95 for Mode! CX (for the neighbors)
Also. . . Effective phone filters—3$16.95

TCE LABS |
5818 Sun Ridge, San Antonio, TX 78247
{512) 656-3635 or Order Toll Free
1-800-KILL TVI ‘
Texas Residents add 8% TAX
CIRCLE B7 ON READER SERVICE CARD

THE RF CONNECTION ]
“SPECIALIST IN RF CONNECTORS AND COAX"
Part No. Description Price
PL-250/USA UHF Ma's Phenolic, USA made $ .70
83-15P-1050 FL-25% Fnenolic, Amphenal .89
83-822 PL-25% Teflon, Amphenol L5
PL-269/5T UHF Maln Silver Tellon, USA 1.50
UG-175 Reducar for RG-58 20
UG-176 Reducer for RG-39 & MINI 8 20
UG-21D/W N Male RG-8, 213,214, Deita 3.25
UG-218/U N Male RG-8, 213, 214, Kings 5.00
S313/PIN N Male Fin far 9913, 9086, 8214

(it3 UG-21D/U & UG-21B/UN's 1.50
UG-21/9913 N Male for RG-8 with 9813 Pin 385
UG-218/9913 N Male for RG-8 with 9913 Pin 575
UG- 1464/ N Male to $0-239, Teflon USA 6:00
UG-838/U N Female te PL-258, Teflon USA 6.00

“THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"'

THE R.F. CONNECTION
213 North Frederick Ave. #11
Gaithersburg, MD 20877

(301) 840-5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD. ADD 4%

UPSC.0.D. ADD $3.00 PER ORDER

|
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- Monitor More!

COMMUNICATTONS TEHMINAL

%CW *Baudot xSitor A
*Siter B * TDM-Moore »FDM
#*ASCliLow % ASCll High xliteral

*Bit Inversion % Var. Speed *Databit
*FAX AM/FM  #Packet * Diversity

This military-grade surveillance decoder offers
the ultimate in sophistication and performance
for the serious teletype listener. No computer
required. Too many features 1o list here. Write
for complete technical specifications. From

990wt [Unjversal Radio
1280 Aida Drive Dept. 73
Reynoldsburg, OH 43068
Available for | Toll Free: 800 431-3939

&Rﬁﬁmdable In Ohio: 614 B66-4267

Huge 70 Page
SWL Catalog
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Elenco AC Adapter

Put your elec-tech knowledge to better use

around the house.

Elenco Electronics, Inc.
150 W. Carpenter Ave.
Wheeling IL 60090
Phone: (312) 541-3800
Price Class: $32

he FCC doesn’t issue it, but somewhere

between Tech and General most hams
geta “Mr. Fixit" license. Like the old commer-
cial ticket, this license has various endorse-
ments—ranging from “Fiashlights and Floor-
jamps’® all the way up to the coveted
“Anything That Plugs Into The Wall."”

Luckily, most of us have the basics. A me-
ter’s a meter, and the 'scope that fixes your
packet rig works just as weill on an AM/FM car
radio. But what about some of the more me-
chanical stuff? Can | fix a washing machine
with an oscillescope?

No, not really. You don't need to. As it turns
out, most of the professienals who do home
appliance repair use just a few instruments: A
DVM, a test fixture or two for specialized cas-
es, and an AC current probe.

The Essential Tool—Affordable

A what? A current probe. A current probe
is simply a device that measures AC current.
Most of us are familiar with current measure-
ments—you open one side of the circuit, insen
your meter. and power up. Unfortunately,
spreading wires on the floor in series with your
meter isn’t always practical when dealing
with 120 or 240 VAC., In addition, most meters
have a maximum input of ten amps, mak-
ing them unsuitable for most majer appli-
ances. The current probe was developed
with the idea of reading current in the range
of one hundred amps or so, with the bene-
fit of not needing to break one ieg of the
circuit.

Until recently, clamp-on current probes
have always been expensive. Several months
ago, however, | came across the newly re-
leased ST-265 AC Clamp-On Current Adapier
from Elenco. This device, which performs pre-
cision current measurements from © to 1000
amperes at 60 Hz, retails for under $35. The
low price reflecis the fact that the unit is an
adapter, not a complete unit in itself. Just plug
the ST-265 into any high impedance DVM,
switch to a millivolt scale, and read the current
directly from the display (one millivolt equals
one amp). The Current Adapter has a basic
accuracy of 2.5% of the reading, + 4 digits. (if
precise accuracy is necessary, note that the
accuracy of your DVM needs to be figured in
aswell.)

Using the Current Probe

Putting the ST-285 to wark couldn’t be sim-
pler. You den’t need to physically connect it to
a conductor to measure the current passing
through it. It senses the current flow by induc-
{ion. This means you don’t have to go through
the hassle of irying to place the probe on a
connection point (often recessed to keep it
away from straying fingers), or stripping off
conductor insulation and taping it over after
measuring.

For instance, in the case of a stalled wash-
ing machine motor, you clamp the Adapter
around one of the power leads and read the
cutreni. Mechanically disconnecting the mo-
tor from the transmission and taking another
reading will indicate either a defective trans-
mission or a defect in the motor, such as a
shorted winding ar dry bearings. Once things
are corrected, you can easily check the start
and run currents. Consider an intermittent cir-
cuit breaker in the house wiring. Is the breaker
bad, or is the load approaching the rating of
the breaker? The ST-265 can teli you in a
second. How much does it cost to run that
kilowatt amplifier? Just measure the current,
convert to power, find out the local electrical
rates. and, well, uh, . . . never mind.

Addictive

Perhaps the only drawback to the ST-265
Current Adapter is that it can be too much
fun to use. The tech is often seen running
around the house with his Current Adapter
and calculator, saying things like: "Hey! Turn
that off! Don’t you know thal hair dryer costs
10.277 cents per hour to run?? Go watch
TV! That's only 2.345 cents!!” After a coupie
of nights of this, the family firmly escoris
the would-be technician downstairs to his
shop.

“And while you're down there, take a look at
that broken washing machine!”

Larry Antonuk WBSRRT has written numer-
ous reviews on test equipment and electronics
books for 73 Magazine. He currently works
as a project manager for a land mobile service
shop in Keene, New Hampshire. He enjoys
home-brew profects, experimentation, and
instrumentation. Contact him at PO Box 452,
Martborough NH 03455.




Satellite Tracking

with your PC and the Kansas Clty Tracker 8’ Tuner
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The Eansas City Tracker is a hardware and software package that connects between your rotor controller and an IBM XT, AT, or
clone. It controls your antenna array, letting your PC track any satellite or orbital body. The Kansas City Tracker hardware
consists of a half-size interface card that plugs into your PC. It can be connected directly to Kenpro 5400A/5600A or Yaesu
Gb400B/G5600B rotor controllers. It can be connected to other rotor assemblies using our Rotor Interface Option,

The Kangas City Tuner Option provides autematic doppler-shift compensation for digital satellite work. The Tumer is compatible
with most rigs including Yaesu, Kenwood, and {COM. It contrels your radic thru the radio’s serial computer port {if present} or threugh
the radic’s up/down mic-click interface. The Kansas City Tuner Option is perfect for low-orbit diginal satellites like the NOAA and
Microsat satellites.

The Kansas City Tracker and Tuner include custom serial interfaces and do not use your computer’s valuable COMM ports. The
software runs in your PC's “spare time,” letting you run other programs at the same time

The Kansas City Tracker and Tuner programs are “Terminate-and-Stay-Resident” programs that attach themselves 1o DOS and
disappear. You can run other DOS programs while your antenna tracks its target and your radios are tuned under computer control.
This unigue feature is especially usaful for digital satellite work; a communications pregram like PROCOMM can be run while the PC
asms your antennas and tunes your radios in 11s spare ume. Status pop-up windows allow the user to review and change current and
upcoming racio and antenna parameters. The KC Tracker i1s compatble with DOS 2 00 or higher

Satellite and EME Work The Kansas City Tracker and Tuner packages include the
The Kansas City Tracker and Kansas City Tuner are fully  PC interface card, interface connector, software disketie, and
compatible with N4HY's QUIKTRAK and with Silicon Solution’'s  'nstructions. Each Kansas City unit carries a one year warranty.

GRAFTRAK. These programs can be used to load the Kansas o KC Tracker package for the Yaesu/Kenpro

City Tracker's tables with more than 50 satellite passes. BA00A/EA00A controller .. ..o 5189
DX, Contests, and Nets s Interface cable for Yaesu/Kenpro

Working DX or contests and need three hands? Use the Kansas BA00A/BBO0A ... $ 19

City Tracker pop-up 1o work your antenna rotor for you. The o Rotor Interface Cption (1o connect to

Kansas City Tracker 15 compatible with all DX logging ANY rotors)
programs A speciai callsign awming program s included for

working neis o KC Fuhar Oplion ... ... L oiieeniem S

Packet BBS ® NAHY QuikTrak software . .. ............cooeen.. s 80
The Kansas City Tracker comes complete with special control
orograms that allow the packet BBS user or control-op to perform
automnated antenna aiming over an hour, a day, or a week. Your
BBS or packet station can be pregrammed to automatically solicit

rail from remote packet siles L L G race

Visa and MasterCard accepted
Shipping and handling $5, ($20 for internaticnal shipments).
Prices subject to change without notice.

Vision-Impaired Hams Communicatiens Products
The Kansas City Tracker has a special morse-code sender 43 Acadia Drive @ Voorhees, NJ 08043 @ U.S A
sectton that will announce the rotor position and status auto- For more info: Telephone 609-751-1018
matically or on request The speed and spacing of the code are CompuServe 72677,1107

adjustable
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Coniinued fromp. 22

TI- 12.6¥CT [RADIO ShATK 276-13521

REI, RO2- 50V 1A

Cg- 220007, 35V LRAL'O ShACK 272-1020)
VR{- 7805 VOLTAGE REGULATOR

Figure 5. Schematic for power supply for BitChaser.

lengthen it to 40 bits (add another 74164 shift
register), or use 4-bar graph chips, but leave
the last eight bits unused.

Whichever method you choose, align the
diodes as carefully as possible when you sol-
der them in place, otherwise the display will
ripple as the lighted areas move across the
display.

Layout Design

With some clever board layout, you can
minimize the number of interconnects and
wires between the shift registers, the LEDs,
and their current-limiting resistors. For ex-
ample, you can put the resistors on either the
power supply side or the IC side of the LEDs,
and use the resistors themselves as the inter-
connecting wires, saving 32 pieces of wire
and 64 solder connections!

Exact parts placement and board layout
depends on what kind of a case you use. [ used
a junked Heathkit FET VOM case, with the
board mounted vertically behind the front
panel, and the LEDs in a window where the
meter used to be, leaving room for the vari-
ous switches and other controls on the right
side. The crystal and variable clocks are
mounted on a small board attached to one end
of the case. (The PC board shown in the parts
list has plenty of room for the entire circuit of
the BC, without using sub-boards; the photos
show what L had in the junk box at the time.)

The power transformer, rectifier, and reg-
ulator are mounted on the back of the case.
Point-to-point wiring was used throughout,
and no PC foil patterns are available at this
time. A toggle switch near the bottom center
of the front panel, originally meant to be the
power switch, is unused, as the pot selected
forthe Scan Delay control happened tohavea
switch. Two strips of red plastic cover the
LED display string and the two 7-segment
displays just above the LEDs. 1 used small
pieces of PC board to mask off the rest of the
original meter hole in the VOM case,

_Exactly what panel arrangement you use
depends on the case and circuit board you
pick. The same is true for exact parts place-
ment on the circuit board; the parts placement
is not critical and should have no effect on
operation. Just use normal TTL construction
practices, [like liberally bypassing supply
lines with .1QF capacitors.

Instead of using the relatively large PC
board in the parts list, you might consider
three smaller boards, one for the clock and
divider circuits, one for the control logic and
counters, and one for the shift registers and
LEDs. This may make construction and panel
layout easier. Again, there is nothing critical
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in the circuitry layout—just put things where
they are convenient, and group the controls
and jacks in a |ogical way for ease of use.

Using the BitChaser

The prime operating mode, for which the
unit was originally designed, is the Sync
Start/Clocked Stop mode, used for capturing
and displaying pulses that are (or are not!)
supposed to be on a particular line. This is
especially useful for trapping glitches, which
are generally shorter than valid data.

With an External Start signal, you can
easily measure the time before another event
occurs, such as an acknowledgment from a
circuit controlled by a computer output
signal. With both an External Start and Stop,
you can see what happened on

in the recirculate loop. It would be a relative-
ly long register (64 bits), but have no LEDs.
It would allow for much longer data capture
periods, then you would use the recirculate
mode to cycle it through the registers that do
have the LEDs.

If you add a shift register, you will need
eight 74164s (or 74L5164s, to avoid over-
loading the clock signal), and some sort of
decoder to detect a count of 96 in the clock
counters, to stop the clock. Note that with 96
bits total, you can actually program in your
callsign in ASCII, Baudot, or Morse, and use
the BC as a triggered or repeating callsign
generator. If you include this option, I strong-
ly suggest that you retain the 7-segment dis-
plays. so you can tell where you are in the
hidden/displayed bit pattern.

Happy bit-chasing!

Ron Cole K4OND was first licensed in 1960.
He has a B.Sc. in Physics and an M.S. in
Information Systems Management. Besides
ham radio, his interests include computers
and horses. He is now stationed in Washing-
ton, D.C., as a Captain in the US Navy. You
may reach him ar Apt. 709, 1111 Arlingron
Blvd., Arlington VA 22208

athird line in the time between
two those signals. Note that
the External Start or Stop re- Part
quires negative-going (high- C1,1G13
to-low) transitions to work IC2-IC5
properly. IC6

You can use the internal cal- ‘g'f’
ibrated and variabie clocks as :C?E)I?& ]
general-purpose TTL square- ic12
wave sources. The BC works IC14
as a frequency counter up to '2154018
about 2 MHz, if you are inter- :311_3032
ested only in regular, repeat- 51-53

ing signals, and you ‘re willing S4

to do the simple division to 85-87
convert ‘‘period’’ to ‘‘fre- gga
quency.”” Again, however, R34
the unit as shown will only C1,Ca

work on TTL signals; to count ez

sinewaves or signals at other 5?
voltage levels, you will need F1.F2

some sort of external transla- T1

tion/squaring circuits. AD1, RD2
As a signal generator, the g;
ability to program in any con- Reisw,s
ceivable bit pattern, then play C5-C3
it out once, or continuously, J1-J5
and at any of several calibrat- H'F;Essi ek
ed or adjustable bit rates, pro- DR1, DR2
vides a very flexible test gen- XR1
erator. Finally, if you insist on XR2
using that oscilloscope, you ég;e
can capture some data, go into IC board
the recycle mode, attach the Red Plastic

scope to the signal-out jack.
adjust the scope sweep, and
you've got a storage scope!

For The Future. ..

Another feature I consid-
ered, and may back-fit some
day, is a shift register hidden

Parts List
Cescription Cost
Total Quantity
7400 Quad NAND $ .38
74164 B-bit SIPC shift reglisters 3.40
7474 AS flip-flop 32
7410 Triple 3-in NAND .18
74192 BCD counters 1.50
7447 BCD 1o 7-Seg. JOR Microdevices 1.89
555 timer .90
7473 JK Flip-flop 35
7490 BCD counters 1.56
556 Cual limer 125
Subminiature discrete LED 4.00
SPOT Taggle, RS 276-603 4.68
1P127 rotary switch, RS 275-613 1.39
N.Q. push switch, RS 275-1547 2.69
1P3T rotary switch, RS 275-1386 1.39
1 megohm pot, with switch, AS 271-211 1.78
10kQ pat, linear taper, RS 271-1715 1.09
10 uF electrolytic, SSS .80
0.47 pF, 855 (5/81) 1.00
0.01 pF, RS 272-131 .49
4.000 MHz crystal, JDOR Microdevices 1.95
7-segment display, RS 276-075 2.58
12V center tap transformer RS 276-1362 5.79
50V 14 rectifier diode 20
2200 uF 16V JDR Microdevices 70
7805 voltage reg +5Y, 1 amp 30
6 pull-up 2.2k0) 80
biockingcap 0.1 ufF. 885 10/31 1.00
BNC panel jack, RS 278-105 6.95
3300 4-W, RS 271-1315 3.90
switching diode 1N914 or equiv, 20
xtal osc resistor 1.8k ¥a-W, RS 18
xtal osc resislor 5800} Va-W, RS .19
xtal osc capacitor 20 pF, RS .39
LMB, etc,, size to fit PC board below 7.00
RS 276-191,4.5" x 9.5" 5.46
display cover/light filter 50
Total $66.93
RS refers 1o Radic Shack; S5S to Solid State Sales, PO Box 74D,
Somerville MA 02143, (617) 5477053, ORDER (300) 343-5230.
It youcan't find a case large enough for the circuiz card, you can use
two or three smaller boards, and a Radio Shack case.
1 know of no source far the red plastic filier to cover the display area.
Radio Shack no longer seils it. | used a strip saivaged from an old

digital clock.




FRANKLIN-BELLE PUBLISHERS
The Antenna People Present:

oMAGAZINES®
eantenneX—A monthly magazine
all about antennas. Read in 40+

countries. 1 yeart....c.-. $15.97
eBOOKSe
e®Rules of the Antenna Game
By Ted Hart, W5QJR........... $6.95

eSmall High Efficiency Antennas
By Ted Hart, W5QJR...........$19.95

eElectronics for the Radio Amateur
By James Lee, WGVAT.......$19.95

#SOFI'WARE (IBM)e
eTransmitting Loop Antenna

CAD By HartSoft.............. «$17.75
eTransmission Line Antenna

CAD By HartSoft............. . 317.75

TO ORDER—=S8end Check or MO plus
$1.50 S&IH per item (except magazine)
Texas residents add 7.5% sales tax, TO

FRANKLIN-BELLE PUBLISHERS
4639 Corona, Suite 12
Corpus Christi; TX 78411
(512) 852-0446
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"CHOICE OF THE DX KINGS"

the CUBEX |p

/FIBERGLASS
QUAD" KT

2 ELEMENT—

3 BAND $24995

KIT SPECIAL
FOE Calf.

CONTENTS
8 Fiberglass Arms, 1 pc. White 13 ft.
2 End Spiders (1 pc. castings)
1 Boom/Mast Coupler, 2" to 2~
16 Wraplock Spreader Arm Clamps
1 CUBEX QUAD Instruction Manual
(Boom and wire not included)

MK Il 2 EL COMPLETE “PRE-TUNED”
QUAD ONLY $299.95

2-3-4 or more element Quads available. Send 5C¢ (cash or
stamps) for compleie sel of catalog sheets. specs & prices

CUBEX COMPANY

P.0. Box 732A, Altadena, California 91001
Phone: (B18) 798-8106 or 449-5925

YOU CAN'T SAY "QUADBETTER THAN "CUBEX"

AMIGA commadore
C= cHips—paRTS—UPGRADES (X

The Newly Revised
Cemmodere Diagnostician Il

00 of the Dizgnaste:an | wald worlg-wice 695

PREPAIC 1D |

z
z

We glso carry RaméSimms lesters, diagnostic evaiua-
tors. cables and other exclusive new products for Com-
modare and |BiM.

HVY DUTY HIGHER AMP CE4PIS(PS100) . ... $22.95

The Send for our FREE catalog.

GRAPEVINE 235 CHARLOTTE DRIVE
GRoup WESLEY HILLS, K.Y, 10977

FAX 914-354- 6595 914 354-4448 800-292-7445

;?: Dealer Prices available. [_:,,, e
Mg Prices subject to change.

BE26. . il SILT: BESAPALLAY 55695
EBGT CMESE) £55.85
ESTO Coee o BEGDS  BSTONFAT ALARIE $59 86
il SI085 8372 [ACNUS UPGRATE] 511330 |
PLA L e FILEE LIHICKSTAAT RO 52955
AS01 LFGRADE (mopuwsy 513950 8388 (GARYISTIS] $17.25
0IROMS . . .. . %10.95 8520A: .. . . .. .S§179%
AND MANY QTHERS
JUST QUT

Subscription Problem?
calltoll free

1-800-274-6754

» Ready to Use Full Legal Power
Fastest Instail Tough No Lossy Traps
Coax Feed Flexible Low Noise
3000 V Insul Kaok-Prool  Never Corrodes

RV- 9
g 84:»911 12105 60- 10 13‘f ]unv
Ir:g.]udes 40-page Tech Manual § Add $5 Post & HnnJhno
Infopack $1 AntennasWest
Box 50062-5, Prova, UT R4605 WZE=@01) 373-8425
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Field Day All-Band Antenna
—die

RAISED PRINT

QSL CARDS

From Dennis, WASQMM

Offset Printed - High Quality
Nothing like it anywhere! You can
actually FEEL the type! 17
beautiful designs including a Fuii-
Color Eagle.

For Free sampiles & Info. call
(318) 443-72641

Network QSL's - P.O.B. 13200 - Alexandria, LA 74315-3200
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516F2 SUPPLY

{For choice of cabinet en-wb!em. add $10.00)

516F2 without cabinet and tubes, 23 Ibs. sh. #NC-
1o 2 T i ——— M e e ..$69.50

Collins 516F2 Power Supply
for S-Line transmitters;
gov't surplus. With tubes
5U4 & 584, cabinet, and ca-
bles. 34 Ibs. sh wt.

516E2 DC Supply, solid-state
. unit powers S-Line from 24-28

# 4  ¥YDC input; 24 Ibs. sh.
_:j; USBA .o $49.50

Prices F.0.8. Lima, 0. - VISA, MASTERCARD Accepled
Aliow for Shipping - Write for 1982 Catalog
Address Dept. 73 « Phone 419:227-6573

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 + LIMA, OHIO - 45802

CIRCLE 7S ON READER SERVICE CARD

GET THOSE RAREDX’s ...

printed on 80 pound poster stock. To order, send $38.00 {plus $2.00 S&H)
and your station’s call sign and location to:
The Great Circle Map Co.
P.O. Box 691401
San Antonio, TX 78269 USA

Yes! We accept foreign orders at no extra charge! (U.S. funds only).

..with the help of an azimuth map
from the Great Circle Map Com-
pany, An azimuth map will help
you get the most from your beam
antenna. Each map is special
made for your QTH and features
your station’s call sign on the
lower right corner (SWLs may use
their initials or name up to 7 char-
acters). The map measures 23" x
35" is brightly colored and is

CIRCLE 346 ON READER SERVICE CARD
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Number 15 on your Feedback card

PAacker TaLk

Latest in Digital Hamming

Brian Lioyd WBERQN
5712 Stillwelf Road
Rockvifle, MD 20851

We Missed You!

After a one-year hiatus, Packel
Talk is back onto the scene! By
way of re-entering the field, | be-
came involved in helping to put
last month’s packet issue togeth-
er (no small task). In any case,
now, as before, your comments
and suggestions are weicomel
You can can reach me at the
above address, or via usenet or
internet as brian@wb6rgn.uucp;
or via packet bulletin board as
wbBrqn@wa3znw; or on Compu-
Serve as 73207,3064.

Broadcast Packet

If you spend any time on packet
radio, you have probabiy used a
bultetin board system at one time
or another. If you look at what is
stored on the BBS, you quickly
notice that most of the messages
are bulletins addressed to
all@usa or the like. The bullatin
boards are efficiently pro-
grammed to send bulletins be-
tween themselves once and only
once. It doesn’t work this way,
however, for the end users. And
that limitation has become a real
problem for channel loading.

Imagine that there is a very
busy BBS near you. This BBS reg-
ufarly serves 100 users. A 5K bul-
letin arrives regarding a very inter-
esting topic, and every user
decides to read the bulletin. This
means that this simple 5K bulletin
will be transmitted over the air 100
times, once to each user. This
equals 500K of data. At the equiv-
alent data rate of 500 bits per sec-
ond (you can’t get actual 1200
baud throughput because of
turnaround delays and the like},
this would be 133 minutes of air
time. At that rate, it’s not long be-
fare there aren’t enough hours in
the day to handte the traffic. This
begs the question: Is this really
the best way to distribute bul-
letins? No!

Broadcast Protoco!

Let’s review the above more
carefully. When the first user re-
quests the bulletin, the BBS
broadg¢asts the bulietin into the
ether. If the other 99 users had
their TNCs on and were capturing
the data on disk, they would end

up with their very own copy of the
bulletin. Now all we need is a
mechanism that will allow the few
stations that didn’t receive the en-
tire bulletin to request retransmis-
sion of the parts they missed.
Pretty simple, eh?

The key to making this work is a
special breadcast protocol that
would reside on top of AX.25. The
protocol works by breaking the
bulletin down into segments.

Each segment must identify the
builetin it belongs to and its posi-
tion within the bulletin. There
probably should be a field that
identifies the type of bulletin so
that each station stores only bul-
letins the operator isinterested in.
Also, the size of the bulletin
should be indicated so that the
computer can decide if there is
room for the entire bulletin or not.

The Segment Header

The segment header might con-
tain:

1. Bultetin ID.

2. Bulletin type.

3. Total number of octets
(bytes) in the bulletin.

4. Command code.

5. Segment offset in octets
(where this segment begins refa-
tive to the beginning of the bui-
letin).

6. Segment size.

7. Segment data (bulletin text).

The Bultetin ID is a string or
numper guaranteed to be differ-
ent from any other Bulletin ID. The
Bulletin type code indicates the
general subject; for example,
there could be a code for NTS traf-
fic, a code for BBS sysops, etc.
The total number of octets tells the
receiver how long the entire bul-
letin will be. The receiver com-
pares this value with the amount
of segment data received to deter-
mine when the entire bulletin has
been received.

The command code differenti-
ates a bulletin transmission from a
request from a receiver for re-
transmission of a segment. A zero
(0} in the command means that a
segment is being transmitted, and
a one (1) indicates a request from
a receiver to retransmit a seg-
ment. The segment offset tells
wherte this segment begins rela-
tive to the beginning of the bul-
letin. If the bulletin sender is trans-
mitting segments 200 octets long,
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the first segment would have an
offset of 0, the second an offset of
200, the third an offset of 400, and
so forth. The segment size tells
how many octets are in the seg-
ment data.

Sending and Receiving

The sender sends the entire
bulletin without stopping. The re-
ceivers copy as much of the bul-
letin as they receive while keeping
track of any segmenis that they
miss. After the sender is finished,
it unkeys. Any receivers that need
a segment (fill-in) then wait for a
while before reguesting the seg-
ment again. The request for a re-
transmission looks like a segment
with ne data. The bulletin 1D is
given and the command code is
set to 1 (request for retransmis-
sion). The segment offset and the
segment size tell the original

packet networking package, nei-
ther NET/ROM nor TheNet may
be your besi choice, Listed below
are software packages which are
feature-competitive to NET/ROM,
and yet are much cheaper be-
cause most are shareware. Al-
though TheNet is also share-
ware, if Ron Raikes and Software
2000 hold the copyright on NET/
ROM, they could conceivably
bring a successful suit against
any user of TheNet in the United
States.

ROSE, TexNet,
PC/Node, and KA9Q Net

The first alternative is the RATS
Open System Environment
(ROSE) switch. The ROSE switch
is a ROM that plugs into a TNC
and turns it into an X.25 packet
switch. The drawback is that the
ROSE switch isn’t compatible

‘“. . .neither NET/ROM nor TheNet
may be your best choice.”

sender which segment to re-send.
If anyone else also needs that seg-
ment, and they hear the retrans-
mission, and they will not need to
request it again.

Since the bulletin ID is unique,
the receiver can request a retrans-
mission or fill-in much later, even
if the sender has sent other bul-
letins in the meantime.

| would like o receive some
feedback from the packet commu-
nity about this protocol proposal.
With the burgeoning packet activi-
ty on HF, VHF, UHF and above,
there appears to be a significant
need for reliable and efficient
broadcast data distribution. Since
this service could run on top of
unconnected (UNPROTO) AX.25
packets which still provide error-
free transmission, you could even
distribute new computer software
with it.

Networking Packages Revisited

First off, let's get the controver-
sial duo out of the way. For those
out of the know, Nord> <Link
produces a shareware netwaorking
package—TheNet—which is vir-
tually identical to NET/ROM, mar-
keted for $60 per NET/ROM chip
by Software 2000. Software 2000
has long been ciaiming that
Nord > < Link has pirated their
software, and Nord > < Link con-
tinues to stoutly deny the charge.
This imbroglio shows no signs of
abating or tending toward resolu-
tion.

If you're in the market for a

with NET/ROM. On the ather
hand, it will petform the same
function. Information on ROSE is
avaitabie from Thomas A. Moulton
W2VY, 9 Rosalie Avenue, Clifton
NJ 07011.

TexNet, one of the cleanest
packet networking packages,
runs on a special Node Control
Processor (NCP). it includes both
low speed (1200 baud) and medi-
um speed (9600 baud) ports. Like
ROSE, TexNet uses its own set of
protocols, so it is not NET/ROM
compatible, either. To get infor-
mation on TexNet, contact TPRS,
PO Box 831566, Richardson, Tex-
as 75083.

Another alternative, PC/Node,
written by John Wiseman G8PBQ,
runs on IBM-PC compatible com-
puters and is fully NET/ROM com-
patible with multiple ports. PG/
Node also supports a WORLI or a
WA7ZMBL BBS in the PC at the
same time that PC/Node is run-
ning.

My personal favorite alternative
to NET/ROM is the KASQ Net pro-
gram. Net is NET/ROM compat-
ible, and it runs TCP/IP as well.
MNet runs on several types of com-
puters, including the PC, the
Commodore Amiga, the Atari 520,
the Apple Macintosh, and just
about every UNIX™ system. At this
writing, Net was being perted to
the AEA PS-186. Net is available
on 5% " disks from Tucsen Ama-
teur Packet Radio, Inc., PO Box
22888, Tucson, Arizona 85734,
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Homing IN

Joe Moeli KOV
PO Box 2508
Fullerton CA 92633

Winning Foxhunts
with TDOA

My last column introduced you
to Time Difference Of Arrival
(TDOA) RDF methods. There, |
described how a narrow aperture
TDOA system uses two or more
vertical antennas spaced less
than a half wavelength apart. The
relative differences in distance
hetween each antenna and the
transmitter cause phase differ-
ences in the signals into the re-
ceiver from the antennas.

Switching back and forth rapid-
ly between the two antennas gives
a superimposed tone on the dis-
criminator output of an FM receiv-
er due to these phase differences.
A null in the amplitude of this tone
occurs when the antennas are
equidistant from the source; at

that orientation the transmitter is
in a direction perpendicular to the
plane of the antennas.

A TDOA RDF set gives very
sharp bearing indications, com-
pared to the broad lobe of a yagi
or quad. It’s smaller than a beam
for the same frequency, so it's
easier to use on foot or mobile.
You saw last time how easyitisto
build the Handy Tracker, an effec-
tive TDOA RDF set for VHF. This
month, we’ll look at TDOA sets
you can buy, complete or in kit
form, and compare them to the
Handy Tracker.

What's on the Market?

The first TDOA VHF RDF unit
for ham radio was the Double
Ducky, by David Geiser WAZANU,
described in QST over eight years
ago. The Double Ducky is still
available in kit form from Circuit
Board Specialists for $27. Since
then, similar units have come on
the market. The Vector-Finder,

Photo A. This 2 meler version of the Handy Tracker fits right on fop of a
hand-held transceiver or scanner and can be rotated on the BNC

conmnector to take bearings.

O

Photo B. Control panel of the SuperDF by BMG Engineering. WD8Y
added these hoods to the LEDs on his unit to make them easier to see in
bright sunlight, and drilled hoies for access to internal controls.
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introduced by Radio Engineers
Company last year, is well pack-
aged. It is intended primarily for
boaters and includes a compass
in its rather steep $125 price. The
most recent entry is the Handy-
Finder from North Olmsted Ama-
teur Radio Depot. It just came out
this summer, and is available in
kit form for $25.

These three commercial TDOA
units all give a very sharp line of
bearing, but they have a basic
problem. In many hunt situations,
it's a fatal flaw. They have only a
figure-8 pattern, which gives 180-
degree bearing ambiguity. That’s

ging back and forth or circling in if
| can avoid it. That’s why | added a
cardioid pattern mode on the
Handy Tracker. The cardioid
mode resolves the 180-degree
ambiguity quickly, and that makes
the Handy Tracker clearly a better
RDF unit.

Photo A shows a 2 meter model
of the Handy Tracker that uses a
double-male BNC adapter to
mount it directly on top of a hand-
held transceiver or scanner. All
parts are inside the shielded en-
closure made of copper-clad
board, except for the batteries.
Two batleries are in clips on the

“A TDOA RDF set gives
very sharp bearing indications,
compared to the broad lobe of

a yagior quad.”’

right, they give you two possible
directions for the hidden transmit-
ter, not one.
How do you tell which of the two
figure-8 nulls is the one to follow?
The sellers of these units sug-
gest that instead of walking or
driving along the bearing line to-
ward {or away from) the transmit-
ter, you should move perpendicu-
lar to the line of bearing for a
distance, then take another bear-
ing and triangulate the two bear-
ing lines on a map. They call this a
“'space diversity technigue.”
Space diversity works, butit's a
very inefficient way to do trans-
mitter hunting. You certainly
wouldn’t want 10 use that method
when mileage or time is the criteri-
on for winning the hurt. And if you
were in an emergency situation,
you wouldn't want to be waiting for
someone to rescue you that way!
As a competitive hunter, | want
to keep moving as directly as pos-
sible toward the fox at all ttmes. |
don’t want to add mileage by jog-

hottom near the ends. This helps
balance and stabilize the unit on
the handle-talkie, and insures that
a spare battery is available if
needed. (Anybady want to talk
about marketing it? Call me.)

Left or Right?

Several experimenters have
worked on ideas for resolving the
figure-8 pattern ambiguity by
adding visible or audible left-right
indicators.

With them, you don’t have 1o
spin the unit and listen for the ex-
act null in the superimposed tone.
Instead, you turn the unit left when
you get a left indication, and right
when you get a right indication. At
the exact leftfright cross-over,
you're aimed at the hidden trans-
mitter.

The polarity of the pulses out of
the FM receiver's discriminator
stage gives leftfright information,
but it’s tricky to extract it. | have
tried some of these polarity ex-
traction circuits, both published

BMG Engineering Depot
9935 Garibaldi Ave.
Temple City CA 91780
(818) 285-6963

Circuit Board Specialists
PO Box 969

Pueblo CO 81002

(719) 542-4525

3941 Mt. Brundage Ave.

Manufacturers of TDOA RDF Sets for Ham Radio

North Olmsted Amateur Radio
29460 Lorain Rd.

North Clmsted OH 44070
(2186) 777-9480

Radio Engineers Company

San Diego CA 92111
(619) 565-1319




and unpublished. They usually
work OK for hunting dead carri-
ers, but if there is any modulation
on the fox’s signal, the indicator is
not reliable or stops werking alto-
gether.

Fortunately, Russ Andrews
K6BMG developed an indicator
system, using synchronous de-
tection, that works well even when
the signal is modulated. Photo B
shows his control box. In addition
to LED indicators for left and right,
there is a tone indicator mode. In
that mode, the polarity sensing
circuit forces the tone 10 make a
noticeable change in pitch at

ham band, though you could add
switching for additional lines to in-
crease its range somewhat.

Field Evaluation of the SuperDF

The SuperDF is an excellent
performer on vertically polarized
signals.

K6BMG and | disagree, howev-
er, on its performance when the
fox is horizontally polarized. Russ
says he gets good horizonta! per-
formance by holding the unit over-
head with the dipoles horizontal;
he calls this the *‘pancake mode.”
| have tried this on competitive
hunts, and I've also tried ho!ding it

“The left/right indicators
on the SuperDF make it easier and
faster to use than any of the other
TDOA RDF sets. . .’

cross-over. Low tone is a left turn
indication and high tone is a right
turn indication. The tone mode is
easier to use while driving, and it
saves battery power.

K6BMG sells his TDOA RDF
set, called the SuperDF, in kit or
wired form through his company,
BMG Engineering. There are two
antenna models, one for VHF (50—
260 MHz) and one for UHF (100-
550 MHz). Each uses vertical
dipole antennas. Cost of a com-
plete setup for use with your 2 me-
ter receiver or transceiver is
$135.60 for the control unit (kit
price) plus $33.50 for the least ex-
pensive antenna set.

The left/right indicators on the
SuperDF make it easier and faster
to use than any of the other TDOA
RDF sets, especially when the an-
tenna and control unit are sepa-
rated for hunting in a vehicle. if
you have ever thought about
T-hunting from a small airplane,
consider mounting the two Su-
perDF antennas to the aircraft
windows, keeping them a haif
wavelength or less apart. Then
simply follow the lefi-right indica-
tions to fly right over the trans-
mitter.

Another advantage of the Su-
perDF over the Handy Tracker is
that the SuperDF works over a
wide frequency range. BMG Engi-
neering did tests demenstrating
an accuracy of +3.5 degrees from
110 to 260 MHz with one antenna
set, when no reflections or multi-
path were present. The cardioid
pattern mode of the Handy Track-
eris limited to coverage of just one

out forward with the antennas at a
45-degree angle from vertical.
Sometimes these positions gave
good bearings on horizontal sig-
nals, but as often as not, they led
me astray.

The synchronous detector
must track the time delay of the
FM receiver circuits. So unlike
the Handy Tracker and other
TDQA units, the SuperDF control
unit may have to be readjusted
when you're changing from one
receiver to another receiver. This
is no problem if you use it with only
one radio, but it can be an annoy-
ance if you use separate radios
for vehicle hunting and on-foot
sniffing.

You can have problems using
the SuperDF if your receiver is
not dead on-frequency, or if the |F
and discriminator are out of align-
ment. Off-frequency signals pro-
duce distorted and sometimes
inverted pulses. Thus, it's very
important that the receiver be
tuned exactly to the transmit-
ter frequency for use with the
SuperDF.

| have attempted to use the
SuperDF with scanners for hunt-
ing outside the ham bands. Some-
times this worked well, but ¢c-
casionally there were severe
bearing errors caused by mis-
alignment of the scanner or inabil-
ity to set the scanner frequency to
the exact transmitter frequency.
Avoid the prablem by testing your
setup on a known signal source
before looking for a hidden trans-
mitter, performing receiver re-
alignment if required,

| liked using the SuperDF in my
initial tests, particularly for on-foot
sniffing of low-power transmitters
too weak for use with an ampli-
tude-based sniffer. Bul | wished
that it had a zero-center meter for
left/right indication in addition to
the two LEDs and the tone mode.
The swing of a meter is easier for
an experienced hunter to interpret
in multipath than the flashing of
lights. The meter also makes it
quick and easy to peak the syn-
chronous detector output when
switching to a different receiver.
So | taped a 1'%2-inch edgewise
panel meter to the top of the Su-
perDF cabinet and used the cir-
cuit provided in the manual te
drive #t. If you have a SuperDF,
give it a tey.

Pitfalls of TDOA

All of the TDOA units are re-
markably sensitive, but don't ex-
pect them to compete with a long
yagi or quad when the signal is
very weak. They are not the units
of choice for starting the southern
California 2 meter Ali-Day hunt,
where the transmitter is typically
200 miles away. In severe multi-
path situations, they will be
fooled, but you can usually still
use them successfully if you keep
moving and average out the read-

ings. The slow response mode on
the SuperDF is a big help in this
regard,

| recently buried the transmitter
on a Sunday afternoon hunt in an
irrigation hole along the almost-
green belt between the Santa Ana
River and a row of bushes. Only
the slim “‘rubber ducky'’ stuck out
of the ground, camouflaged in a
plant. Hunters with TDOA RDF
sniffers would start at the river-
bank, take a bearing, and then
walk along the bearing line right
over the transmitter into the bush-
es. When they didn’t find it there,
they'd step out, take another bear-
ing, then walk the bearing line
right over the fransmitter again,
anto the riverbank.

Without signal strength infor-
matior, these hunters couldn’t tell
when they had reached the trans-
mitter. Moral; Consider carrying
afong a field strength meter in ad-
dition to your TDOA sniffer so you
can tell when you're very close
to the fox. If you can’t do that,
stop much more often to take
bearings and be sure you haven’t
gone too far.

A TDOA RDF set or sniffer is an
important addition to your T-nunt
arsenal. Take your pick, build or
buy, then go out and find those
hidden transmitters!
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Direct
Conversion Receivers

Whenever two or more QRPers
get together, the conversation
turns to direct conversion (DC) re-
ceivers. I've menlioned these re-
ceivers before, and 've received a
lot of mail on them, s this month
we'll take a closer look.

What is a DC or "'synchrodyne”’
receiver? in a DC receiver, a sepa-
rate oscillator supplies the injec-
tion signal to the detector. The
oscillator, in most cases, cperates
at the receiver's frequency. | call
this oscillator the VFO, but some
people call it the variable beat-
frequency oscillator (VBFQ). The
VBFO replaces the tunable Jocal
oscillator used in superhetero-
dyne receivers. The cutput of the
VBFQ is directly injected into the
product detector. The product
detector functions somewhat like
the mixer in the superhet receiver.

How the DC Receiver Works

In most cases, and particularly
on 80 and 40 meters, the incom-
ing signal from the antenna is fed
directly to the mixer. In betier de-
signs, the use of a tuned input will
help in selectivity. We'll look a bit
closer at this later on, but for now,
let’s just place the antenna direct-
ly to the mixer. The VBFO, or as |
call it the plain "ol simple VFQ, is
mixed with the incoming signal.
This produces two outputs, Of the
two outputs only one is within the
audic range. The output is the
sum and difference between the
incoming signal and the VFO.

Look at it this way. Suppose you
tune the VFO to 7040 MHz. Some-
one is calling CQ on 7041. The
VFQO and the incoming signals
mix. The output is 1 kHz and
14081 kHz. The 14081 kHz is too
high to use, and is filtered oul,
This leaves only the 1 kHz AUDIO
note. This audio frequency is then
amplified. At this stage, the DC
receiver gets its gain, in the audic
frequencies. Gain of over 100 dB
have been used in DC receivers.
In better designs, the use of audio
filters provide the means of selec-
tivity, or picking out the desired
station.

It works quite simply. There are
no IF frequencies or IF cans to

Low Power Operation

mess with. The signal is mixed
and the cutput is audio. Now for
the bad news.

Tricky Tuning

Let’s go back to our VFO sitting
on 7040 MHz. Say the station we
heard was on 7032 MHz; that sta-
tion would also produce the SAME
1000 kHz tone. Now | don't know
about you, but my ears can’t tell
the difference between two sig-
nals producing the same output
from the mixer. This brings us to
the biggest problem with DC re-
ceivers: lack of single signal re-
ception. When tuning through the
band, we heard TWO signals frorn

is the pits. Both the HW-7 and the
HW-8 use a DC receiver.

We've been listening for some
time to a Delaware station on 40
meters with your hamfest special
HW-8. Since you and | both know
there are only three active hamsin
that state, you would like to work
him. You tune him in ill he's cen-
tered in the filter. A good solid
5NN. He signs his call and you
send him yours. Nothing. You try
again. Nothing. One more time.
Nothing. What's wrong? You're
on the wrong side of zero beat. He
can’t HEAR you.

The VFO s sitting on 7039 MHz.
Delaware is calling on 7040. You
tune for max audio from the fitter,
but you're on the low side of his
signal. This happens too often
to the new user of an HW-8. The
HW-8 uses what is known as
“receive high—transmit low’” tun-

“l don’t care
for a dash of AM
withmy CW.”’

each station. There are two
signals on either side of zero
beat, and nothing can eliminate
this. Circuits attempting to avoid
the problem soon become just
as complex as the superhet re-
ceiver.

Since the DC receiver can't dis-
tinguish between the incoming
signals, tuning for the correct one
can be a real chore. There are,
however, two basic “fixes." One,
you can tune down from zero beat
to produce two slightly different
beat tones. Two, you can zero
beat the station, then move off
slightly to produce an audio tone.
In either case, users of DC receiv-
ers begin to {ind a fix that will
work.

When the audio circuit includes
a filter centered around the com-
mon 750 Hz frequency, tuning be-
comes real fun! | use the zero-
beat-and-move method, which
works best for me.

Since the VFO operates very
close to the desired receive fre-
quency, it did not take too long for
some QRPer to connect the out-
put from the VFO to a low power
transmitter. Instant transceiver!
Instant problem!

Direct Conversion Designs
These run the entire spectrum

from really bad tc outstanding.

The HW-7 receiver, for example,
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ing scheme. When the HW-8 goes
to transmit, the frequency is
down-shifted about 750 Hertz. To
make matters worse, most HW-8s
don’t shift the same. The HW-8
depends on the load from the
transmitter to move the VFO.
A HW-8 can off-shift as much as
3 kHz!

Yup, there is a mod to correct
this probiem, but you shouid be
aware that it does happen. If you
tune from the low side up, find that
Delaware station caliing CQ, and
transmit, you'll be about 1500 kHz
BELOW his frequency. He'll nev-
er hear you, So to work the station,
you have to tune from the high end
of the band DOWN to the station.
When the HW-8 goes to transmit,
750 Hertz lower, he'll hear us.

Problems with
Direct Conversion

Things really get messy when
the other operator uses a highly
filtered superhet receiver. Maost
operators don't use the RIT to
move about, looking for stations
calling them. Most SSB superhet
transceivers offset the transmitter
differently. This causes much
trouble for the HW-8 user, if the
transceiver is tuned improperly.

As if that were not enough, the
gain of the DC recsiver is pro-
duced within the audio chain, and
all that gain is hard to control.

Many DC receivers are micro-
pheonic. Slight movement of any-
thing will be picked up and ampli-
fied by the audio circuits. While
using DC receivers, |'ve heard
ants walking on the table.

Direct conversion receivers are
prone to pick up AM signals from
anywhere. Heaven help you if you
live near an AM broadcast station.
| don't care for a dash of AM with
my CW.

The lack of selectivity can really
be a problem. Since we must use
audio filtering for selectivity, the
use of low noise transistors and
ICs are amust. A high noise factor
can mask even the strongest sta-
tions.

The use of AC operated power
supplies can cause all kind of hum
to be picked up by the audio
circuits. This is called com-
mon-mode hum. Basically, ener-
gy from the VFO gets into the pow-
er supply. The power supply radi-
ates the signal back out via the
supply lines. The antenna picks
up the signal and the whole thing
repeats. When you're operating
on-battery power, you don’t have
to worry about commoen-mode
hum.

Admirable Features

With all these problems, who in
their right mind would operate, let
alone build, cne? Let’s look at
several good points of the DC re-
ceiver. They are extremely easy 1o
build and get operating. Sensitivi-
ty is outstanding; a good DC re-
ceiver ¢an surpass many a super-
het in sensitivity. Signals seem to
jump out of the speaker. Crisp
clear audic makes for superiative
listening pleasure. Since the VFO
operates near the operating fre-
quency, transceiver operafion is
easy. Because of the low part
couni. battery operation, and thus
portable operation, is effortless.
As you can see, the DC receaiver
does in fact have a lot going for if.
Since we've looked things over
this month. we’ll start to build
some simple receivers. Keep the
soldering iron at hand.

Also, I'm still looking for mods
for the HW-7, HW-8, and HW-9 for
the third edition of the Hot Water
Handbook. Send them to me and
if | use'them, you'll receive a free
copy of the book.

Don't forget abxout the field day
photos. Have yet to receive any. If
you want bragging rights, here's
your chance.

What's coming down the line?
Lots of good stuff! Right now, I'm
off for some portable QRP on the
bike.




Cirecl, hign spaed frequency-entry keyads
Q_S_Y@_f for Ihese popular ransceivers
IC0RA - 275, 375, 475, 575, T2S, 735, 761,
765 and 781 (and 7314 with UX14).
Kenwood - (w:1h IC-10 or IF-10 installed)—
140, 440 €30, 711, 790 81t
and 940

Yaesu - 7368, 747, 757, 7571, and 767

$89.50 {+ 250 S&H in US) complete.
Installs n one minute. 90 day warranty.

Stone Mountain Engineering Company = 404-878-0241
Box 1573, Stone Mountain, GA 30086. Visa and MC actepied.

CB-T0-10 METERS

We specialize in CB radio modification plans and harcware
Frequency and FM conversion kits, repair baoks, plans, hign-
performance accessones. Thousands of satisfied customer since
976! Catalog S2.
CBC INTERNATIONAL

LOU FRANKLIN/KENH - Owner
P.0O. BOX 31500X, PHOENIX, AZ 85046

Silent Solar Power

The $319.95 Bullet-Tested QRV S-tar Power Suppiy keeps your 7

repezter on the air 'roued the clock or pawers vour 100w HF stazion
€6 hrs & moath. Control circuil speeds charge, profects gel cells &
¢ t2d baiteries. Fully assembled, QRY, portable. Easly expanded.
| AM4SISSSH Bt Ani—e”"aSWeS‘t
(801)373-8425 —-'_aox 50062 Prova UT &2605

CIRCLE 236 ON READER SERVICE CARD

*Complete Monitoring of Video and
Audio before and during Transmit.

*EM. AM., or both Medes of operation,

VU Meters for Audio and Video
Monitoring.

*Band Change any time and still use the
main Control Unit.

*Low Loss coax is NOT required for
any Band.

*Built in White Clipper

*AGC in the MIC Amp.

*SMOOTH TQUCH Control on alt
Switches.

*Easy to Use

*Many More FEATURES.

Calt or WRITE For Full information

T. D. Systems 6419
6419 Rock Springs
Arlington, Texas 76017

817-483-4994

CIRCLE 28 ON READER SERVICE CARD

IRON POWDER and FERRITEPRODUCTS

AMID

N

Fast, Reliable Service Since 1963

Small Orders Welcome

Free 'Tech-Data’ Fiyer

Toroidal Cores. Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWO0OD, CALIFORNIA 91607

CIRCLE 4 ON READER SERVICE CARD

“The Epitome of Excellence”

Elevate the status of your repeater with the RC-850 Repeater Controller.

Ever heard a really great repeater?
One that sounds superb? Is fun to
use? And benefits its users through
its wealth of interactive features?
Chances are, it's confrofled by an ACC
RC-850 Repeater Controller. Because
more discriminating repeater owners
choase ACC controliers for their
systems than any other. And the 850
leads the industry in performance.

The "850 is cxtensively programmable,
using interactive Touch-Tone entry
and voice response, or a computer
terminal. All remotely! From access
codes to its operating schedule, nearly
everything can be easily changed.

The patch supports local and radio-
linked phone lines. A three-tiered
system offers flexibility in call routing,
assignment of privileges and control.
The 250 autedial slots supporl even
the largest groups.

advanced
computer

The Touch-Tone activated mailbox lets
users leave messages for each other.
The system will leave you messages if
you miss a reverse patch or alarm.
Paging support includes all popular
tone forrmats so users can always be
available without having to listen.

Multi-band linking extends your
repeater's range, ties your repeater to
others for emergency and public
scrvice activities, and lets you benefit
from the elevation of your repeater site
for working all bands. Individual user
codes offer secure access to selected
functions to bar unauthorized use.

The top-of-the-line ‘850 distinguishes
itself as a stellar performer on
hundreds of repeaters. And it can do
the same for you. Learn more about
how to enrich your repeater system
by econtacting us directly.

controls, inc.

2356 Walsh Avenue, Santa Ctara, CA 95051 (408) 727-3330

CiRCLE 1 ON READER SERVICE CARD
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hamshack library with these soft-cover favorites . . .

Uncle Wayne’s Bookshelf

Aw right, a’ready! NOW, the popular electronics and amateur radio books you've f i
been hounding poor old Uncle Wayne for are here! Now you can build up your e, *

|

01P22 » The Packet Radio
Handbook
by Jonathan L. Mayo KR3T
““...an excellent piece of work.
Well worth reading for both the
experienced and the new packa-
teer . . the definitive guide to ama-
teur packet operation.*’
—Gwyn Reedy WIBEL

Only $14.50

03C0% « Shortwave
Clandestine Confidential

by Gerry L. Dexter
Fascinating reading—new book
covers all clandestine broadcast-
ing. country by coantry—tells fre-
quencies, other unpublished infor-
mation--spy—insurgents—{reedom
fighters—rebel—anarchist radio—
secret tadio—covers all. Current
publication. 84 pages. $8.50

Tha Beginner's Handbouk of

RADIO

ot b i

01B65 » The Beginner's
Handbook of Amateur
Radio—2nd Editon
by Clay Laster
Combines theory and practice in an
easy-to-understand formart, and
provides information for choosing
znd installing radic receivers and
transmitters, antgnnas, transmis-
sion lines, and test equipment. 400
pages, 201 illustrations.  $16.50

10MQ 12 = Map Library
Includes:

by Radic Amateur Caitbook Inc.

1 Prefix Map of the weorld 4-color 407 x 28%

1 Map of North America 4-color 30" x 35"
| Great Cirele Chart of the Weorld 4-color 307 x 35"
| World Atlas 4-color 20 pages

$12.00

ARRL BOOKS

1 154 pages, paperback.

16542 + Shortwave
Propagation Handboaok

by George Jacobs W3ASK
and Ted Cohen N4XX
New revised edition. Containg up-
to-the minute information and
charts, and guides you through pro-
ducing your own propagation data.
$9.95

01P(44 » 44 Power Supplies
far Your Electronic Project

by Robert I. Traister and
Jonathan L. Maye
Written at the basic level, perfect
for the beginner. The reader is
given enough electrenic theory o
understand the concepls explained
throughout the book. $15.95

10WC20 = N6R. Qriginal 2nd
Op by Jim Rafferty N6RJ
A new edition in an easy-to-use
“‘wheel"’ format. Simply dial the
prefix and instamly have available
Beam headings, Continent identifi-
cations, Zone idenfication, Postal

rates, and mors. $8.95
16PB6 * Packet User's
Notebook
by Buck Ropers K4ABT

Over 90 diagrams show tried and
true connections for popular
TNCs, transceivers, and compul-
ers. A genuine nuts-and bolts how-
t0-do manual. Brand new!  $9.95

09D22 +« The World Ham Net
Directory

by Mike Withowski
New—second edition now over
500 net listings. This book intro-
duces the special interest ham radio
networks and shews you when and
where you can tune them in. $9.58

e
[HGITAL MOVICE |

i ‘

| 02D42 = The Digital Novice

by fim Grubbs K9ET
Your guide to the fascinating
weorlds of communication that have
just opened for thousands of ama-
teur radio operators, Now you can
learn about everything from Morse
code 1o the lawest in packet radio
technology. $8.50

05A95 + Easy-up Antennas
for Radio Listeners and
Hams by Edward M. Noll
Would you like 10 learn how 0
construct low-cost, easy-1o-crect
antennas? Easy-up Antennas wiil
help you do just that. 516.50

01D40 » DX Pawer:
Effective Techniques for
Radio Amateurs
by Bugene B, Tillon K3RSG
256 pages, 10 illustrations.,
$9.50

02C30 *« The Commodare
Ham’s Companion

by Jim Grubbs KSEI
160 pages of usefuf information on
selecting a Commodere computer
for the kam shack, where to find
specialized programs, the Com-
medore-packet conmection, and
more! $9.50

05C25 » Basic AC Circuits
by Stanley R. Fulton/
Johkr Rawlins
A step by step approach for the
beginning student, technician, or
engineer. Covers concepls, terms,
and mathematics required to under-
stand AC circuit problems in an

casy to read format.

$24.50

Six Plus Exciting Amatéur Radio Fiction Books

ARS00S = S0S At Midnight . ..
AR5013 « €Q Ghost Ship

ARS50201 = DX Brings Danger
ARS503 » Death Valley QTH . ..
AR5048 » Grand Canyon QS0
AR3064 * Murder by GRM. . ..

ARI49 » Set of 6 Tompkins' Books

AR2200 = Antenna
Impedance Matéhing
by Wilfred N. Caron
For the advanced amatear. antenna
design engineer, and technician.
This is probably the most compre-
hensive book ever written on the
use of Smith Charts in solving
impedance matching problems.
$15.00

ARO453 » FCC Rule Book
Inviluable as a sudy guide for the
regulatory matesial found on the
exams and as a handy reference.
$5.00

ARZ197 » Data Book

This handy reference is a valuable
aid 1o the RF deisign engineer,
technician, radio amateur, and ex-
perimenter. Commenly used ta-
bies, charis, and those hard-to-re-
member formulas are found in this
one saurce. 312.00

ARA341 » Intértérence
Handbook

This 250-page book is written from

an RFI glewth's perspectiveand s a

diary of his experience in solving

interference problems. F12.00

ARG399 » Tune in the World
Book only. §12.00

AR1662 = ARRL 1989
Handbook

The 1200-page sixty-sixth edition

contains over 2100 tables, figures,

and charts. The Hardbook is

packed with component data and

construction articles. $21.00

AR(402 » Solid State
Design

Sofid State Design is chock full of
good, basic information—
circuit designs and their applica-
tions, and descriptions of receiv-
ers, transmimers, power supplies,
and rest cquipment. $12.00

AR2065 » ARRL Antenna
Book

The ARRL Antenna Boel: repre-

sents the best and most highly re-

garded information onantenna fun-

damentzls, transmission lines,

design, and construction of wire

Aneneas, $18.00

AR1089 « ARRL Operating
Manual

AR226 = Operating An_
Amateur Radio Station

This booklet is designed to answer

the basic guestions the beginner

may have. Equipment, antennas,

and procedures are covered. $1.00

AR2286 = First Stepsin

Radio by Doug DeMaw WIFE
Series of QST articles. You will
find basic explanations ef circuit
components: See these components
assembled into practical circuits
and see how the circuits make ap
yeur radio gear. $5.00

ARC471 = Transmission
Line Transformers

by Dr. Jerry Sevick
This book covers types of wind-
ings, core materials, fractional-ra-
tio windings, efficiences,
multiwinding and serial transform-
ers, baluns, limitations at high
impedance levels and test equip-
ment. $10.00

AR)194 » Arnitenna
Compendium

Materials on verticals, quads,

loops, Yagis, reduced size anten-

nas, baluns, Smith Charts, Anten-

na poldrization, and other interest-

ing subjects. $10.00

The ARRL Operating M. { is
packed with inforation on how to
make the best nse of your station,
ineluding: interfacing home com-
puters, OSCAR, YHF-UHF, con-

testing. $15.00
AR1250 ¢ Log Book—
Spiral $2.50

ARO488 = W{FB's Antenna
Notebook
by Doug DeMaw WIFB
Tells how to get the best perform-
ance ont of unobtrusive wire anten-
nas and vericals and how 16 build
tuner and SWR bridges. $8.00

ARRL Licénse Manual
Beginning with Tune in the World
with Ham Radio for the Novice and
progressing through the critically
acclaimed ARRL License Manual
sertes for the Techaician through
Extra Class; you will find passing
cach exam element a snap! There
are accurate text explanations of
the material. covered along with
FCC question pocls and answer
keys.

‘AR0143 » Technician/

General Class Licedse

Manual $5.00
AR0166 * Advanced Class

License Manual $5.00
ARZ391 « Extra Class

Li¢ense Manual £8.00

ARD410 = Yagi Antenna
Design

Ham Radio published a series of

articles on Yagis. The material

from these articles that is presented

here was polished and expanded by

Dr. Lawson. 515.00

AR2073 » Novice Antenna
Notebook

Novices will learn, among other

things, how antennas operate, and

what governs their effectiveness

munication. £8.00

ARG437 « ARRL Repeater
Directory 1989-1980

This edition is 14% larger and in-
cludes over 475 beacons covering
frequencies from 14 MHz to 24
GHz. Yeu'll also find over 13,300
segular repeater ligtings and over
2200 digipeaters. $5.00

AR2083 « Complete DX'er

by Bob Locker WIKNT
You'll learn how to hunt DX and
how to obtain hard-to-get QSL
cards. $10.00

for short- and long-distance. com-

ARG477 = Low Band DXing

This book shows you honw i meset
the challenges of the différent
forms of 160, 80, and 40 meter
propagation with effective anten-
nas, equipment, and operating
strategics. $10.06

AR2030 » Your Gateway 1o
Packet Radio

Filled with information for all ama-

teurs, this beok tells everything

you reed 10 know about this popu-

igr new mode; héw to get started,

cquipment you need, and more.

$10.00

ARO380 » Tune in the World
with Ham Radio Kit

Tune in the World with Ham Radic

has put the fun back into learning

what Amateur Radio is all about. §

Also included is twe C-90 tape cas-
seftes. One tape teaches the code,
the other provides practice.

15.60

AR2171 * Hints and Kinks

You are sure to find the answer to
that tricky preblem that has beess
bothering:you. ideas for serting up
your gear for comfortable and effi-
cient aperation. $5.00

AR2103 » Satellite
Anthology

Youwll find the latest information
on OSCARs 9 through 13 as well as
the RS satellites. Information on
the use of digiizl modes, tracking,
antennas, RUDAK, microcomput-
er, and more! $3.00

ARO046 » Satellite
Experimenters Handbook
Under one cover is what the Ama-
teur Radic Operator needs s know
in order to communicate through
OSCAR satellies. $10.00

01C80 » Master Handbook

of 1001 Circuits—

Solid-State Edition

by Kendall Webster Sessions

With this cutstanding reference in
hand, electronics hobbyists and
professionals wil} never have to
search for schematics again. Com-
pletely updated, the book is thor-
oughly indexed and: all 1001 cir-
cuits are clearly illustrated. 420
pages. $19.50 soft cover

05H24 *» Radio Handbook,
23rd Editlon

William 1. Orr WeSAI
This book is filled with 840 pages
of everything you wanted 1o know
about radio communication. You
will pet an indepth study of AC/DC
fundamentals, SSB, antennas, am-
plifiers, power supplies, and more.
$29.50 hard cover only

{3R01 * World Press
Services Frequencies
(RTTY})

by Thorras Harrington
wWeOMV

A comprehensive masual covering

Radiotelerype news monitoring—

contains ail information—antenaa,

receivers, terminal units, plus
three extensive freguency lists.

Covers 65 World Press Services

broadeasting in English. **The

Original Press Beok.”” 84 pages.

$8.50

05E03 = First Book of

Modern Electronics Fun

Projects

Edited by Art Salsberg

Looking for a way to have fim,
increase your technical expertise,
and save money—all at the same
zme? This unigue compendium,
chock-full of projects, wiil show
you how. $19.50

05C63 » Commodore 64

Troubleshooting &

Repair Guide

by Robert C, Brenner

This book will guide you step by
step through the complexities of
making simple repairs to your
Commodore 64. $19.50

05C16 » C64/128 Programs
for Amateur Radio &
Electronics by Joseph Carr
The electronics hobbyist, pro-
grammer, engineer, and technician
will anjoy the task-oriented pro-
grams for amateur radio and elec-
tranics in this book. $14.50




NSERD = Solid-State Projects
You Can Build

by Rudolf F. Graf/

George J. Whalen
.‘ Have you searched for challenging
1 innovative projects. imaginatively
designed and skillfully debugged o
slimulate yonr own creative think-
ing? If so, this book was written for
you! $10.50

Q3R42 » RTTY Today

by Dase ingram K4TWJ
The new znd onlv up-lo-date RT-
TY book in existence. Covers all
acels of RTTY —RTTY and Home
Compaters—muest comprehensive
RTTY guide ever published. Fally
itlustrated. A must for RTTY fans.
112 pages.$8.50

04Ms4 « GGTE Morse Tutor

Floppy disk for IBM PC. XT. AT,
and compatibles. Learn the Inter-
national Marse code or improve
vour capabifities. One diskette will
take you fram beginner through ex-
traclass ineasy setf-paced lessons.
Ssandard or Faresworth mode.
Code speeds from | to aver 100
wards per minuic. $19.50

02C30 * The Commodore
Ham’s Companion

by 1 Grubbs K9EI
160 pages of useful information on
selecting a Commodore computer
for the ham shack. where to find
specialized programs., the Com-
modore-packel connection. and
more! $9.50

(5ES3 » ABC’s of Electronics
by Earl Jacoh Waters
Writlen for anyone waniing 1o
learn the basics of electronics, this
is 3 comprehensive, wel] illustrated
took at the fundamentals of elec-
tronics and electronic applications.

512.50

03519 » Shortwave Radio
Listening with the Experts
by Gerry L. Dexter
Do you sit for long haurs in frontof
a radio receiver listenmg to faint
sounds and noises? Then you're a
$Wleror DXer, aml you can prob-

104343 = All About Cubical
Quad Antennas

&y William Orr W6SAL/
Stuart Cowan WZLX
The “*Classic™ on Qual design,
theary, construction. operation.
New feed and midching systems.
New data. $9.50

104344 * The Radip Amateur
Antenna Handbook

by William Orr W6SAY/

Staart Covwan W2LXY

Yagi hearn oory, consiruction,
operation. Wire beams. SWR
curves. Maltching systems. A
us: " for serous DXers. $11,50

104346 « Simple, Low-cast
Wire Antennas for Radio
Amateurs

by William Orr W6SAL/
Stuart Cowan W2LX

All New! Low-cost, multi-band an-

lennas: incxpensive beams. “‘In-

visikil antennas for hams in

‘bmigh’’ locations! New data.

311.50

1DA342 = All About Verticle
Antennas
by Witliam Orr W6SAL/
Stzart Cowan W2LY
Effective. low-cost verticals 10-
160 m. -DX. muliband; compact
verticals for small spaces: ground-
ing: test equipment; lightening.
$10.50

1614347 = All About VHF
Amateur Radio
by Willtam Orr W6SAT
DX propagadon. VHF Yagi and
Quad beams. rcpoaters and kRow
they work, OSCAR satetlites and
how {0 use them. $11.95

16424 ¢ Vertical Antenna
Handbook, 2nd edition
by Paul #{. Lee N6PL
A classic. Reprinted with updates,
including an addenduny on antenna
design for 160 melers. Alse. feed-
ing and matching, short verticals,
ground effects. and more.

132 pages. paperback. $9.95

(V11 « The Basic Guide 1o
VHF/UHF Ham Radio
by Edward M. Nolf
Tiris baok provides & Gest rate in-
troduction 1o lile on the 2.6 and
1.25 meter bands as well as 23, 33,

+ Basic Electricity/
Electronics

by Robert R. Manvilie
+3 basic electricity clectronics
s of texibooks, a medern pro-
15 used (o present
the material in 2 logical and easy-
to-understand way.

OSEQ1 » Vol. 1 introduces the sin-
deni to the basic cencepts of circuit
fundamentals. $11.50
O5E02 = Vol. 2 (How AC/DC
Circuits Work) This volume builds
on the basics. It gives detailed in-

03E5! = One Evening [
Electronics Projects
&y Calvin R, Graf and
Richard 5. Goss
16 projects that can be assembled in
#simple home warkshop., a voltage
detector, sotid-state telephone bell,
a transistor audio amplifier, and 13
others. This is an easy to under-
stand. enjoyable guide 10 complet-
ing basic electronics projects—
with just one svening s work.
$8.50

Formation on series and parallel
circuis; effects on induciance, ca-
pacitance. and transformer action.

$11.50

015E%4 » Crash Course in
Electronics Technology

by Louis E. Frenzel Ir.
With a preven format of pro-
grammed instruction. this book
teaches you the basics of electricity
and ¢lectronics in a slep-by-step.

easy-to-updersiand fashion.
§21.50

018032 « Talk To The World:
Getting Started In Amateur
Radio by James P. Dux K35

and Morton Keyser NIMK

Provides information and practica)

lips on obtaining & novice license,

Authorg take the mystery out of

technical and procedural aspects of

ham radio. 314.95

08387 » Weather Satelfite
Handbook

by Dr. Ralph E. Taggart
Dro. Taggart has writien lhis beok
1 serve both experienced amateur
saedlite enthusiast and the rew-
comer. Amateur weather satellite
activity represents a unique blend
of imerests encompassing clectron-
ics, melerology. and aslronau-
tics. $16.95

03P67 « Mastering Packet

Radio: The Hands-on

Guide

by Dave Ingram K4TWJ

Packer radio is the hotlest, most
rapidly expanding area of amateur
commynications. Writien for the
amateur enthusiase, mastering
Packet Radio will put you on the
cutting edge of this digiwal commu-
nications revolution. $12.50

01TO1 » Transmitier
Hunting: Radio Direction
Finding Simplified
by Joseph D. Maell KOOV
and Thomas 5. Curlee
WBGUZZ
336 pages. 248 llustrations.
$17.50

13DGG3 » Shortwave
Directory (5th Edition)
by Bob Grove
Now recognized as the standard of
reference for North American
shorway listeners. this DXer's
bible is crammed with up-to-dare,
accurate frequency and user infor-
mation irom 10 KHz to 30 MHz.
$14.50
155003 » Communications
Satellites (3rd Edtion)
by Larry Yan Horn
Includes chapters on channeliza-
tion band plans, transponder iden-

tification. international satcllites,
even a history of earth satellite de-
velopment. $11.50

03504 * The Hidden Signals
on Satellite TV

try Thomas P. Harrington
and Boh Cooper Ir.
New book shows and twells how 1o
whne in the many thousands of Tele-
phone, Data, Telex, Teletype, Fac-
simile Signals on most of the TV
Satellites, covers equipment,
hookups. where to tune. Only book
covering these sectel signals on the
sateliites. plus alt sebcarriers. 234
pages. $19.50

06557 = 1990 Passport to
World Band Radio

by International Broadeasting
Services, Lid.
You can have the world at your
fingertips. You'll get the latest sta-
tion and time grids, the 1990
Buyer's Guide and more. 384
pages. $14.50

e .

THE WORLD

otiemacs

How can the World's Best DX Map cost ealy 54 007 Obvi-
ously, a serious blunder which you should take advantage of
before we discover it. This is the only world map in black
and white so you can color inthe countries as you work them!
Further, it has almost all of the official IARU 400 ¢ountries

$4 00

“Surely You’re Joking,

Mr. Feynman!”’

“If a single book can shatter the
stereotype of the suffy scientist, this
is the one. ™
funny, brilliant,
.Readers will find Feynman
enormously entertaining. ™

“‘Dick went through life noticing
things which didn’t quite fit into ac-
cepred dogma. ™’

—Detroir Free Press

bawdy

—The New Yorker

—Never Say Die,
73 Magazine Oct "89

by Richard P. Feynman
18GO01 ¢ Great book, great price!

Paperback.

$8.95

ably use some help. $22.30 | and 70CM. $6.50 | on it, which no other map at any price has.
W R B (T RE R R LR = R e ST R
1 L
CODE I APES 7 Uncle Wayne’s Bookshelf Order Form
Onesnswer e . You may order by mail, telephone. fax, or our Bulletin Board. All payments are to be in US
funds. Please add $2.50 for shipping and handling for all orders. Allow 3 weeks for delivery.
y 1
vach o Geneses and Fe Wetier. Peop! ) i
foond this one does the jok i pffe. Gaing after vaur 'm’mr".'r o i 5 § i
DBerck Breaker and vaw i be there before vens know t5. & week shotlt do it Warning, 1 Item # Title Qty Price Totai
20wpm code alntasy invariably appeers o cange frreparoble, irreversaple, perma-
e bran damage, Uikele Wayne aocepts ner respousibilivy whatever for anyvthing I
that bappens to those who aee foolish enough o e the Courageaus 2thwpm tape. .
1
13IT05  *Genesis™ $5.95 | 73T06 *'The Stickler™  $5.95
3 wpm—This s the beginning | 6= wpm—This is the practice tape
tape. taking you through the 26 let- | for those who survived the 5 wpm
ters. 10 numbers. and recessary | rape. and it's also the rape for the
punctuasiion, complete with prac- | Novice and Techmctan licenses. It g
o avery siepof the way . Theemse |15 comprised of use solid hour of
uf learning gives canfidence even | code. Characters are sem at |3
to the faint of heart. wpm and spaced a1 5 wpm. Code = |
groups are entirely random charac- v -
ters sont iR groups of five—dshi: = g Shlppmg 2.50
nilely not memorizable! 1 ame
73T13 *Back Breaker™ $5.95 i Street TOTAL
13+ wpm—Code groups again. at
a brisk 13+ wpm so you'il be real- | 73T2¢  **Courageous*’ $3.95 : :
ly at ease when vou sit down in | 20+ wpm—Congratulations! 1 C|ty State le Telephone: (603) 525-4201
front of a steely-cyed volunieer ex- | Okay. the challenge of code is P g )
aminer who starts sending you | what's gotten you this far, sodon’t  TQOTAL § CAE CTMC CVISA T Check/Money Order
plain laagnage at only 12 per. | quit now. Ge for the Exira class i : & FAX: (603) 525-4423
You'll need Ibis extra martin to | license. We send the code faster N R
avercome the sheer panic universal | than 20 per. It's like wearing lead | Card # Expiration Date Bufletin Board: (603) 525-4438 |

in most test siwations. You've
come this far, so don™t get code shy
now!

weights an your feet when you run;
you'll wonder why the examiner 1§
sending so slowly!

Mail: 73 Magazine, Altn. Uncle Wayne, Forest Road, Hancock, NH 03449

L----------------------------‘
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LookinG WEST

Bift Pasternak WAGITF
28197 Robin Avenue
Saugus CA 91350

At Last: No-Code Ticket
Support from Newington!

The ARRBL Board has said ves
to a no-code ticket! The Leaguses’
Board of Directors met Friday and
Saturday, July 21 and 22, in Wind-
sor Locks, Connecticut. After ex-
tensive and sometimes heated
discussion, they agreed by aclose
9 1o 6 vote on a proposal recom-
mending a codeless class of ama-
teur license, which they will
present to the FCC as a petition.

Under the ARRL plan, this
would not be an easy license to
obtain. The testing would be mare
rigorous than that now required
for a Technician class ticket. The
examination, given through the
VEC system, wouid consist of Ele-
ment 2 and an expanded Element
3A, including questions related to
Morse code.

To upgrade to Technician, the
new licensee wouid only have to
pass a VEC 5 wpm Morse code

test. The proposal does not ad-
dress the question of what will
happen to the Novice license as
we know it today.

Communicator Class License

Callsigns would be assigned
from the Group D callsign block.
This would make it impossible for
currentty licensed or higher grade
amateurs to tell a code-free from a
code-hazed amateur without con-
sulting a call directory. The idea is
to minimize any chance of license
class bigoiry and isolation of the
no-codes. Freguency privileges
would be 220 MHz and above,
with output power limited to 250
watts. The no-code ficensee
would not be permitted to act as
control operator of a repeater or
auxiliary station, but he could le-
gitimately own and operate a re-
peater or remote under the higher
class licensea of another amateur.

The ARRL directors think the
best name for the proposed ticket
is the Communicataor class, which
should not be confused with an
unpopular FCC proposal in 1974

HIGH PERFORMANCE

PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in repeater systems.
*40 to 1000 Mhz tuned to your frequency
E *5 large helical resonators
*Very high rejection
*Lew noise—high overload resistance
*8 db gain—ultimate rejection )80 db
s*GaAs fet option (above 200 Mhz)
sCast aluminum enclosure
*N, BNC, and S0239 connector options

e —— g

| EY. F
Vet e e
Typical rejection:

+800Khz @ 145 Mhz: 28db
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs)
+ 5 Mhz @ 450 Mhz: 50db (60db GaAs)

**|D gver voice inhibit™

sLow power option

*Modular design

=Message seleclion via binary input—
TTL levels

*Size: 2.7 % 2.6 x0.77

ID-2B Wired/Tested $99.95

GLB ELECTRONICS,INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9 to 4 :

AUTOMATIC IDENTIFIERS

»LUp to 8 EPROM pregrammed messages
rAdiustable audio, speed & interval timer

The ID-2B provides required station identification without troublesome
dioce programming. The “'ID over voice inhibit™ circuitry allows for cour-
tecus operation by not allowing an ID until the next squelch closing.

+20 Mhz @ 800 Mhz: 65db
420 Mhz @ 950 Mhz: 70db

ID-2B-LP Low Power $109.95

CIRCLE 17 ON READER SERVICE CARD
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to create & new class of license
also called the Communicator.

The League’s no-code license
proposal is probably in the hands
of the FCC by now. The FCC has
the option of issuing a Notice of
Inquiry or, if it deems appropriate,
going directly to a Notice of Pro-
posed Rule Making on the Cre-
ation of a Codefree Entry Level
Amateur License.

If At First
You Don’t Succeed. ..

Unlike the 1983 attempt to cre-
ate a code-free entry level license,
this time the concept will probably
bhecome reality. While there is
bound to be some opposition from
the amateur community, at least a
narrow majority of the ARRL lead-
ership has gone on public record
as favoring the idea. Well before
an anti-no-code grass roots cam-
paign could start, League Presi-
dent Larry Price W4RA placed his
head on the political chopping
block by creating the League's
No-Code Advisory Committee.
Price was astute enough to select
George Wilson W40Y] to chair
the committee, and to direct that it
be composed of representatives
from every facet of the amateur
community, including the ama-
teur support industry.

Last spring, the Committee re-
leased findings favorable to such
a new license. Less than two
months later, the ARRL Board
went on record as being in favor of
such alicense.

The no-code concept also has
the open support of powerful
groups in the hobby. This includes
AMSAT-North America, Tuscon
Amateur Packet Radio Ilnec.
(TAPR), the Amateur Industry As-
sociation, the National Amateur
Radic Association, the Interna-
tional Amateur Radio Network,
and most amateur publications.
While several anti-no-code crga-
nizations have appeared on vari-
ous packet BBSs—primarily inthe
northeastern part of the country—
none of these appears to have
wide support as yet,

When Will It Happen?

The real question appears to be
not whether, but when, there will
be a no-code license. If the FCC
etects to go directly to Notice of
Proposed Rule Making (NPRM)
or, if the ARRL prepoesal is submit-
ted as an NPRM, in theory no-
code could become a reality by
year's end. It's best, though, to
not hold your breath. Between
one and two years is more likely,
and even longer if the matter

starts as a Notice of inguiry. If all
goes as most experts suggest,
look for an official no-code license
announcement at the 1991 Day-
ton Hamvention, the traditional
place and time for the ARRL to
release major ¢hanges or find-
ings.

As to the final rules goveming a
code-iree license, the ARRL pro-
posal is middle-of-the road. But it
also places the Commission in a
strange bind because the FCC
has possibly a dozen or more oth-
er code-free license proposals to
consider. These have come from
just about every arena in the ama-
teur community. Many are far
more liberal in both testing
requirements and privileges
granted. In making any decision
the FCC must give equal consid-
eration to each of these pro-
posals.

Who Voted How

It will be interesting 1o see just
how much opposition there really
is to no-code. At diferent times
over the next two years, the entire
ARRL Board of Directors stands
for re-election. ARRL Directors
voting in favor of no-code were
Hugh Turnbull W3ABC, Atlantic
Division; Howard Mark WQOZC,
Dakota Division; Steve Mendel-
sohn WAZDHF, Hudson Division;
Tom Frenaye K1KI, New England
Divisien; Rush Drake W7RM,
Northwestern Division; John Kan-
ode N4MM, Roanoke Division;
Marshall Quiat AGDX, Rocky
Mountain Division; Frank Butler
W4RH, Southeastern Division;
and Jim Haynie WB5JBP, West
Gulf Division. In opposition to no-
code were Directors Ed Metzger
WIPRN, Central Division; Joel
Harrison WBSIGF, Delta Division;
Leanard Nathanson W8RC, Great
Lakes Division; Paul Grauer
WOFIR, Midwest Division; Rod
Stafford KB6ZV, Pacific Division;
and Fried Heyn WAGWZO, South-
western Division.

Are We All Ready?

If, as the anti-no-code '‘packet
propagandists™ claim, there is
heavy sentiment in the ABRL rank
and file that they were sold aut on
no-code by their leaders, we
should see a major shift in ARRL
leadership over the next two
years. However, except for those
individuals who may not run for
office again, I'm willing to bet
there will be little change in the
ARRL directorate attributable to
the no-code issue. The time for
this license class has long been
overdue,




PORTABLE ANTENNA

MODEL AP-10

Designed for
APARTMENTS
MQOTELS
VACATIONS

PRICE

$ 6 4 .95

Add 5300

Shipping anc Handling

Quick Simple Installation. Operates on 2, 6, 10, 15, 20. 30
and40 meters. All coils supplied. Only 22-1/2 inches long.
Weighs less than 2 ibs. Supplied with 10 ft. RG 58 coax
and counter poise, Whip extends to 57 inches. Handles
up to 300 watts.
VSWR—1.1:1 when funed
Wiite for mere details and other B8W products

ALL OUR PRODUCTS RMADE IN USA

( 5 BARKER & WILLIAMSON
Sheenity Corpmunicaotian Products Since 1932
AF -,.rCur hstrioutoms wibs or coll
10 Canal Seal. Brstol B2, - 15007

(215) 786-5581 T
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7 500,000 Radio Amateur )

Call Signs at Your Fingertips
From Here

Look at our
“ON WINDOW "' Line

: PATENTED
t

VHF ‘ UHF

{140-175) (420-520)

* No Hole | ® 3 db gain

® Fasy to Mount ® No Hole

& Rugged 8 Fasy to Mount

* Superior * ARugged
Performance * Superior

® Radiator Snaps Performance
OCn and Off ® Radiator Snaps

* Competitively Priced On and Off

® Competitively Priced

Cellular/Trunking
(800-395 MHz)
* 3db Gain
* No Hole
® EFasy fo Mount

® Bugged - Goes through Car
Wash Without Removal

& Superior Performance
® Broad Bandwidth

& Small Size

® Competitively Priced

3800-8B River Road

: T,NC Schiller Park, IL 60176
COMMUNICATIONS ANTENNAS 349-671-6690
brings imagination and innovation to
antennas ... .. and has been

since 1948 !/

Introducing Buckmaster’s
HBamCall on CD-ROM

Over 500,000 cail signs in the U.S.
and possessions are available,
searchable by call sign, name,
address, city, state, Zip code or
license class. Using CD-ROM optical
disc technology and your micro-
computer, you have instantanaous
access to the Buckmaster HamCall
data base.

$499.95 per Package
plus Shipping (Quantities Limited)

HamCall on CD-ROM is a package
thatincludes the CD-BOM data disc,
@ Scny CDU-6100 external CD-ROM
drive with interface card for IBM
PC/AT type computers,” and MS-DOS
CD-ROM extensions software.

Publishers Data Service

tha

Instantly!

Corporation's new Questar ™ retrieval software package is aisc suppiied.
This retrieval system enables the user to search the CD-ROM data quickly
and efficiently.

Order by calling 1-800: 282-5628
SONY.

BUCKMASTER
“Whitehail” Rte. 3, Box 56
Mineral, Virginia 23117
703:894-5777

=

“‘Requires 640k RAM, hard disk drive and
MS-DOS 3.1 or later version,

AR
VLRSI SA2S nTRO
Easy to Iearn easy to use manual PRICE
PCB design package Capable of 3395
producing professional artwork for
multi-layer, through-hole boards to

32 x 32 inches. Host of poweriul

editing features make efficient PCB

lay-out a breeze. Gerberand NC Drill

output.

Prozel offers other fine programs: PROTEL-
SCHEMATIC, the easy to use schematic cap-

wre program, and PROTEL-AUTOTRAX, the
full-featured PCB layout program.

HARDWARE: IBM PC/AT/XT/PSZ2 or cornpatibles..... 640K RAM.....
2 floppies or a hard disk..... PC or M5-DQS greater than version 2.0

ORDER TOLL FREE, CALL (800) 544-4186
if you are in CA, HI, AK, or Canada,_call: (408} 437-7771 EBUTEH

PROTEL TECHNOLOGY INC.

A Mernber Campany of Creee Corporation

50 Alrport Parkway
San Jose, CA 95110

(408) 437-7771
fax {408} 437-4913
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1989

ﬂ[o/ic{ay
(Myislz List

It’s the same tough question every year—what
to put under the tree for the OM/YL/harmonic.
Before heading out to the "candy store,”” check

out some of our picks for good-value gear in 1989!

HF RIGS .

ICOM IC-735

The 1C-735 is a compact and full-featured
HF transceiver with general receiver cover-
age. lt measures 3.7" (H)x 9.5" (W) x9.4” (D),
making it well-suited for mobile operation
in cars, airplanes, and boats, as well as
for base station operation, It covers all ama-
teur HF frequencies from 1.8 to 30 MHz, and
has continuous receive from 100 kHz to 30
MHz. The 735 covers 558, CW, FM, and AM
modes. The rear panel has ports for AFSK
operation.

The IC-735 has three scanning functions:
memory scan, programmed scan, and mode
scan. In addition, it has two VFOs and tunes to
10 Hz resolution, suiting it ideally for most
modes, even HF packet. For lovers of CW, the
735 supporis both break-in {QSK} and semi-
preak-in operation. A DC cable comes with it
for mobile operation.

The IC-735 retails for $1150. Contact /ICOM
America, Inc., 2380 116th Ave. N.E., Bellevue
WA 98009-9029, (206) 454-7619, or circle
Reader Service number 220.

KENWQOD TS-9408

The TS-94085 is a full-featured HF transceiv-
er that provides AM/FM/FSK/SSB/CW opera-
tion for all amateur bands from 160 to 10 me-
ters. General receiver coverage ranges from

60 73 Amateur Radio » November, 1989

30 kHz to 30 MHz, with ali-mode transmitter
operation on all HF amateur bands. All switch-
es and dials on the front panel are easily ac-
cessible.

The receiver has continuously variable IF
bandwidth. In SSB mode, the lower and upper
filter skirts are independently variable, provid-
ing versatile “low-cut” and "“high-cut” opera-
tion. In CW and RTTY mode, there is a single
knob to vary the width of the passband. In CW
mode, you can also vary the BFQ injection
frequency, thus allowing you 1o pick a desired
CW tone while keeping the signal in the center
of the IF passband. Optional CW filters in-
clude those for 250 Mz and 500 Hz. The 9405
has a multi-function liquid crystat display that
displays memory frequency content, time,
and IF bandwidth.

The TS-840S retails for $2500 ($2270 without
optional automatic antenna tuner). Contact
Kenwood USA Corp., PO Box 22745, Long
Beach CA 90801-57435, (213) 639-4200.

MOBILE RIGS ‘

YAESU FT-790RIl

The FT-730RIl is an SSB/CW/FM 70cm
transceiver for 430-450 MHz operation. H us-
es the same accessories as the 690R and
290R, is the same size, and shares much the
same conirol setup.

The FT-790RIlI has 10 memory channels,
and offers three scanning options: VFO scan-
ning, memory scan, and programmable scan.
It also has pricrity channel operation, and du-
plex operation for non-standard offsets. This
transceiver covers the 70cm band in two seg-
ments: 430-440 MHz, and 440-450 MHz.
Three tuning rates are available for each
mode (SSB/CW—25 Hz, 100 Hz, and 2.5 kHz,
FM—12.5 kHz, 25 kHz, and 50 kHz).

If you like to operate 70cm poriable any-
where—camping, at the beach, on a boat—
this transceiver belongs on your wish list. ks
small size lends itself to any number of operat-
ing situations, and it packs a lot of punch for its
size.

The FT-790RII retails for $681. Contact
Yaesu USA, 17210 Edwards Road, Cerritos
CA 80701, (213) 404-2700, or circle Reader
Service number 222.

ICOM IC-901

The 1C-901 multiband HF/VHF/UHF/mi-
crowave mobile transceiver improves on its
predecessoar, the 1C-900. It comes standard
as a dual-band FM transceiver {2 meter and
440 MHz), but you can add up to to four more
band units for 10m, 6m, 220 MHz, and 1.2
GHz. There is also a band unit available for 2m
SSB and CW.




Like the IC-900, the 1C-901 is comprised of
band units, an interface box, and a control
head. Using fitber optic cables, you can remote
the band units and interface box (e.g. to
the trunk) and mount the control head within
easy reach. This keeps the majority of your
station out of sight, reducing the chance of
theft. You can also install the control head
directly to the interface box for a compact
transceiver,

QOther standard features include an extra-
large multi-coler LCD that visually displays
squelch and volume settings, touch-ione mi-
crophone, and sub-audible tone encode/
decode for private channel operation.

The retail price for the base system is
$1,200. Contact ICOM America, Inc., 2380
116th Ave. N.E.. Bellevue WA 980609-9029,
(206) 454-7619, or circle Reader Service
number 223.

ALINCO DR-570T

The DR-570T 2m/70cm dual-band mobile
transceiver is the successor to Alinco’s 24T, I
has independent main band and subband op-
eration, which allows full dupiex operation,
low power, four scanning (memory, pro-
grammed, busy channel, and free channel)
functions, full reverse operation, priority, call,
and ABX functions.

The 37 selectable sub-audible tone fre-
quencies can be called for encods or encode/
decode (tone squelch CTCSS), permitting pri-
vate access. The front panel is easy to read
and the large controls are very accessibie.
The dual function push switches have unigque
raised patterns on their surfaces to allow the
mobile operator to easily tell them apart just by
feel. The multi-color LCD display lets the oper-
ator know which functions are in operation.
The built-in duplexer has a single antenna
output for a dual-band antenna. There are
plenty ot beep and bell tones that give a range
of information during tuning—again to allow
the mobile op to keep the eyes on the road—
but the user can shut them off if desired.

The retail price is in the $500-$600 range.
Cantact Alinco Electronics Inc., 20705 South
Western Ave., Suite 104, Torrance CA 90501,
(213) 618-8616, or circle Reader Service
number 224.

HANDHELDS

ICOM IC-32AT I §

The 1C-32AT 2m/
70cm dual-band HT of-
fers five watts of power
output on each band,
receives 138-174 MHz,
and transmits 140-150
MHz and 440-450
MHz. It features full
duplex capability, 40
memory channels,
programmable scan,
memoyy scan, and an
optional UT-40 tone
sguelch unit.

This HT also offers
DTMF keyboard access
with direct frequency
entry from the key-
board, a repeater input
mosnitor, priority watch,
and a dial select func-
tion. Plus, it's splash re-
sistant—rubber gas-
kets protect the trans-
ceiver from dust and moisture.

The retail price for the |IC-32AT is $630.
Contact ICOM America, Inc., 2380 116th Ave.
N.E., Belfevue WA 98009-9028, (206) 454—
76139, or circle Reader Service number 225.

KENWOOD TH-25AT

All memories store re-
peater offsels or separate
TX/RX frequencies, and
CTCSS tones when ths
optional FTS-17 Tone
Squelch Unit is installed.
A unique feature of the
411 is its abllity to store
DTMF tone series in
macros, allowing you to
dial a number on an auto-
patch with a single
keystroke! The keypad
serves as a DTMF en-
coder during transmis-
sion. 10 DTMF memories
can be used to store 15
digits each.

Other FT-411 features
include: busy channel
lockout; subband (programmable}, and selec-
tive memory scanning; priority channel moni-
toring; 1 MHz up/down stepping; automatic
repeater shift (4600 kHz) in the repeater sub-
bands; and a top panel rotary dial for memory
and frequency sSelection.

The FT-411 retails for $406. Contact Yaesu
USA, 17210 Edwards Road, Cerritos CA
80701, (213) 404-2700, or circie Reader Ser-
vice number 226.

ANTENNAS/TUNERS

DELTA LOOP DL-102

The TH-25AT is a full-
featured programmable
2m HT. It's smail, rugged,
and the case is water resis-
tant.

The LCD, mounted on
top, has a bar graph S-me-
fer which also functions as
a battery voltage indicator
during transmit. It has a
lock switch to prevent acci-
dental frequency changes.
The LEDs are surprisingly
bright, making the display
easy to read in the dark.

A 600mAh NiCd battery
comes with the TH-25AT.
There is an automatic bat-
tery-saver circuit, and an
optional AA battery case.
Plus, there’s an automatic
power-off circuit which
shuts oft the rig after 59
minutes of inactivity.

The unit receives from 141-163 MHz. 1t has
fourteen memories, band scan functions, and
memory tockout.

The TH-25AT retaiis for $330. Contact Ken-
wood USA Corp., PO Box 22745, Long Beach
CA 80801-5745, (213) 639-4200.

YAESU FT-411

The FT-411 micro-sized HT provides up to
five watls output across the 2 meter band. It
has 49 memories and VFOs controlled by a
16-button backlit keypad.

"
e
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The DL-102 is a V-shaped 10m beam with
the element tips connected together with cop-
per wire. A 5-foot boom supports the *‘arms™
(elements). The elements are attached to the
boom by heliarc welded element “‘horn”
clamps. A mast mounting bracket attaches
the boom to the supporting mast.

This antenna exhibits the same general
broadband characteristics and electrical
properties as full-wave loop antennas such as
the quad. Some of the other interesting speci-
fications are weight: 21 |bs., element arm
length: 12 ft., boom length: 5 ft., turning ra-
dius: 7 ft., surface area: 2.9 sq. ft., and ele-
ment spacing: Y% wavelength. The Dslta Lodp
also has an adjustable gamma match (rated to
2kW), with an input impedance of 500Q2. The
gamma match is factory pretuned and wired.
All you need to do is connect your coax lo the
bracket.

This antenna is buiit to fast. All of the tubing
is 6061-T6 aluminum. There are no castings,
and all the hardware is mil-spec stainless
steel.
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Another nice feature of the DL-102 is that it
has a surface area of only 2.9 square feet.
That, plus its relatively light weight, aliows you
to use a rotator with the Deita Loop as light
duty as a good TV antenna rotator.

Suggested retail price for the DL-102: $300.
Delta loops for 15m and 20m are also avail-
able. Contact Defta Loop Antennas. 12 Brush
Dr., PO Box 8063, New Fairfield CT 06812,
(203) 746-6368, or circle Reader Service num-
ber 219.

MFJ DIFFERENTIAL T TUNER

MFJ’s innovative MFJ-986 Differential-T™
3kW roiler inducter tuner gives you three inng-
vations in antenna tuner technology.

First, you get a differential capacitor that
simplifies tuning and gives you minimum
SWR at only one setting. Second, MFJ's new
peak and average reading SWRMWattmeter
has a new directional coupler that gives you
more accurate SWR and power readings over
a wider frequency range. Third, a new current
balun reduces feedline radiation and field pat-
tern distortion.

This 1034 " x 4% " x 15" unit also gives you a
6-position ceramic antenna switch that lets
you setect two coax lines (direct or through the
tuner}, random wire, balanced line, and exter-
nal dummy lead. A three-digit turns counter
lets you quickly reset the tuner to operate on
your favorite frequency. You also get MFJ's
full one-year No Matter What™ Guarantee:
MFJ will repair or replace (at their option) your
MFJ multi-mode, no matter what happens to
it, within that first year.

The MFJ-986 retails for $270. Contact MFJ
Enterprises, Inc., P.O. Box 494, Mississippi
State M5 39762, (601) 323-5869 or (800} 647
1800, or circle Reader Service number 218.

LINEAR AMPS

BARKER & WILLIAMSON
PT-2500A HF AMP

The PT-2500A 1.5 kKW amplifier is a superb
Class AB2 linear amplifier, rated for continu-
ous duty at 1500 watts output. The PT-2500A
offers excellent performance for any mode or
style of operation, even HF packet.

The PT-2500A uses two Eimac 3-500Z zero-
bias triodes, tried and true workhorses in
many HF amp designs. There is very little
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intermodulation distortion (— 33 dB), and the
amp has a minimum of 60 percent plate effi-
ciency on all HF bands.

The output circuit is a pi-L design using a
235 pF, 6 kV variable funing capaciter and a
heavy-duty, silver-plated 7 kV rotary inductor,
which allows impedance matching over an
even greater range than the simpler pi- and
L-networks.

Since the PT-2500A uses a grounded-grid
(cathode-driven) design, it is well suited for HF
linear operations.

The power supply is worthy of a continuous-
duty amplifier. Aithough B & W recommends
230 VAC primary power, the unit will run from
115 VAC if 25-30 ampere service is available.

The suggested retail price is $2175. Con-
tact Barker & Williamson, 10 Canal Street,
Bristolf, CT 19007, (215) 788-5581, or tircle
Reader Service number 229.

AMERITRON AL-80A

The Ameritron AL-80A delivers over 1000
watts PEP, 850 watts CW, and 500 watts RT-
TY, with only 85 watts drive. It uses the indus-
try standard 3-5002 tube with a heavy duty
fank circuit to achieve up to 70% plate effi-
ciency from 160 through 15 meters The unit is
also easily modified to use on 10m. A Pi-L
circuit gives smooth tuning and full band cov-
erage, even on 80 and 160 meters. The 80A
also features smooth-operating vernier con-
trols,

There are two lighted meters. One gives a
continuous reading of the 3-500Z grid current.
The other meter is a multimeter that displays
plate voltage, plate current, peak RF output,
and drive power/ALC detector voitage.

The AL-80A measures 15"(D} x 1434"(W)
x 10"(H). It comes with a two-year warranty.
The unit retails for $3985. Contact Ameritron,
Inc., 2375 Dorr Street, Toledo OH 43607,
{601) 323-9715, or circle Reader Service
number 230.

TEST EQUIPMENT

COAXIAL DYNAMICS
81000A RF WATTMETER

Get Bird quality without paying Bird prices!
Coaxial Dynamics’ Model 81000A is a handy,
portable, and economic wattmeter for mea-
suring RF power. It includes a large, clear,
easy-to-read meter scale with a mirrored
backing, to eliminate paratlax ermor.

You can choose from a full line of economi-
cally priced detecting elements to cover 100
miltiwatts to 10,000 watts. The Model
810004A’s frequency range covers 0.45 MHz to
2300 MHz, Standard elements are available
from 2 to 1300 MHz, others on request. “‘Quick

Match’' connectors
{for low VSWR)
are available in all
popular series
from Type SMA to
1%", both male
and female. It is
normally supplied
with type N’ fe-
male. The S0O-239
connector is also
available.

The Madel
81000A is avail-
able at most amateur radio supply stores. The
suggested retail price is $160, with extra ele-
ments priced fram $50 to $100. For more infor-
mation contact Coaxial Dynamics, Inc., 15210
industrial Parkway, Cleveland OH 44135,
{216) 267-2233 or (800) COAXIAL, or circle
Reader Service number 227.

PACKET/DIGITAL

DRSI PC*PACKET ADAPTOR CARD

The DRSI PC~ Packet Adaptor (PCPA) is a
board that plugs into your IBM (or compatible)
and turns it into a complete packet radic com-
munications system. With the PCPA, you no
longer need a TNC—the PC* Packet Adaptor
has all the functions of a TNC, and mare. The
software that comes with the board lsts you
operate it as a TNC, a bulletin board, a Net/
ROM node, and a TCR/IP network host.

The PCPA board is a half-length card. You
can plug it into any slot in any PC/XT/AT-com-
patible computer system. The hoard is avail-
able in three versions: 1200 bps modem/RS-
232 port, no modentwo RS5-232 ports, and
two 1200 bps madems. You can run up to four
PCPA boards in the same PC, and all the
boards can share the same IRQ line.

One of the strengths of the PCPA is that it
comes with so much software: the basic PC/
TNC package; the “‘BB" bulletin board pack-
age by AA4RE; PC/Node; NET/ROM; the BBS
package by GBBPQ; and the KASQ TCP/P
“Net" package.

The DRSI PC* Packet Adaptor retails for
$140-$170{there are three models available).
Contact DRS!, 2065 Range Road, Clearwater
FL 34625, (800) 999-0204, or circle Reader
Service number 213.

MFJ-1278

The MFJ-1278 muiti-mode data controller
supports nine digital modes: packet, AMTOR,
RTTY, ASCII, Cw, WEFAX, S5TV, Navtex,
and full-featured Contest Memory Keyer. It



also offers the new Easy Mail™ Personai Mail-
box, the new Multi-Gray Level FAX/SSTV
Modem, 20 LED tuning indicator, 32K of RAM,
FAX transmitting, and true DCD.

Other features include AC power supply
{or use 12 VDC), KISS code, random cede
generator, independent printer port, lithium
battery backup, R5-232 and TTL serial ports,
standard 850 Hz RTTY shift, socketed ICs,
programmable message memories, software-
selectable dual radio ports, and much more—
allin asleek 912" x 9%2” x 114" cabinet.

Hooking up your MF.J-1278 is easy. All you
need is the MFJ-1278, your rig, any computer,
the appropriate radio/1278 and 1278/com-
puter cables, and a terminal program. MFJ
offers software starter packs, at $24.95 each,
for IBM compatible, Commmodore 64/128/
VIC-20, or Macintosh computers. They in-
clude interface cable and software on disk
or tape.

You also get MFJ's full one-year No Matter
What™ Guarantee, (See page 62, the MFJ-
986.)

The MFJ-1278 retails for $280. Contact
MFJ Enterprises, Inc., Box 494, Mississippi
State MS 39762, (601) 323-5869 or {800)
647-1800, or circle Reader Service number
214.

KANTRONICS KAM DATA CONTROLLER

M A MIE
- - " - ‘i

The Kantronics KAM is a muiti-mode data
interface that encodes/decodes CW, packet,
RTTY, ASCIl, and AMTOR. It can be used with
a personal computer to receive weather fac-
simile (WEFAX) broadcasts.

The KAM is a modem-sized box, 22.5 x14.7
x 4.7 cm. The front panel has two push-button
controls, one for power and one to select the
FM or AM (limiter-less) operation of the HF
modem. The rest of the front-panel controls
are LED status indicators, plus an easy-to-
read green bar graph tuning indicator. The
back panel has two radio connectars, a con-
nector for the computer/terminal, and a con-
nector for power.

The KAM comes equipped with two special
packet features not found in most other TNCs
or multi-modes: a gateway function and a per-
sonal mailbox. The gateway function permits
the KAM to act as a crossband digipeater
when both the HF and VHF ports are enabled.
The personal packet mailbox (PPM) lets users
or BBS stations connect to the KAM and leave
or retrieve messages. In essence, the KAM
becomes a small BBS with messages stored
in the KAM’s memory, rather than on a disk.

If you are looking for a small, low-power,
lightweight, all-purpose terminal unit to use
with your personal computer, the KAM may be
the answer. It retails for $320. Contact
Kantronics, inc., 1202 E. 23rd Street,
Lawrence KS 66046, (913) 842-7745, or
circle Reader Service number 215.

UNIVERSAL M-7000
MULTI-MODE DECODER

The Universal M-7000 is a sophisticated
multi-mode code converter. This dedicated
device (no computer required) decodes Morse
code, Baudot RTTY, Bit-inverted Baudot,
SITOR A and B, ASCII, and packet. It can also
display facsimile in all speeds and IOCs.

Cther, more exotic, modes, such as FDM
(VFT) 8, 12, 16, and 24 channel, can also be
intercepted. Synchronous mifitary modes
such as ARQ-M2, ARQ-E, and ARG-E3 are
uniquely available through the M-7000. Other
advanced capabilities include Bussian Third
Shift Cyrillic, Literal Mode, and Databit Mode.
Auto baud, auto shift, and auto tuning are
supported. Convenience features include di-
versity inputs, ATC, MSH, UOS, OPI, SelCals,
and Autostart. The M-7000 will output to a
monitor, printer, or terminal control.

Retail prices are in the $1000 range. Con-
tact Universal Radio, 1280 Aida Drive,
Reynoldsburg OH 43068, (614) 866-4267, or
(800) 431-3939, or circle Reader Service
number 216.

HEATHKIT HK-21 TNC

The Heath HK-21 TNC is a compact, self-
contained TNC with a built-in persanal packet
bulietin board system (PBBS). It measures
292"(W) x 1"(H) x 4% "(L) with no cables
plugged in. With the internal battery pack, the
unit weighs about 5% ounces.

This unit draws very little current. In stan-
dard 12 volt DC use, it draws a little less than
40 mA. The optional NiCd battery pack is rated
at 120 mAh, and is charged whenever exter-
nal battery power is applied.

The HK-21's PBBS is quite complete. An
outside computer isn't necessary; software
and message storage is part of the HK-21.

The HK-21 retails for $220 (plus $18 for the
battery pack). Contact Heathkit, Benton Har-
bor Ml 48022, (800) 253-0570, or circle Read-
er Service number 217.

INSTANT TRACK

Instant Track is a high-end satellite tracker
IBM PClone program that carries a very low-
end price. It is full-featured and a joy to use.

The main menu lets you edit your station
elements, any of up to 200 satellites in its
library, and gives you a choice of functions.
The startup screen even gives favorite satel-
lite statuses, so you instantly see if they're up
or down.

You can graphically display an excellent
Mercator projection of the world, on an EGA/S
VGA screen, with locations of sun, moon, day/
night terminal line, and your bird of choice
continuously updated. You can also invoke a

A.Eea | FRG 145.5474
352 km | Db 2B fiz

8616 ka | DR TS Hzm

text screen that includes live data for multipie
stations, and print a guick-reference operat-
ing schedule. After putting in the latitude and
longitude, the program gives you your grid
square and distance from the nearest city.

Two other program innovations are: squint
ang'e window (in addition to the standard foot-
print), and running the tracking functions in a
background program to aim your antennas
while you continue with other tasks on the
same computer!

Instant Track perfoms best on an AT-class
machine with coprocessor and EGA or VGA
display, but will work either without the math
chip or on a vanilia XT.

At this writing, Instant Track will most likely
be available as share-ware with a requested
donation of $50 to AMSAT (address on the
program). Contact Project OSCAR, PO Box
1136, Los Altos CA 94023-1136. for more in-
formation.

GGTE MORSE TUTOR

Morse Tutor runs on any MS-DOS comput-
er, with as little as 128K of memory, and easily
matches the clock of most users’ machines.

The Morse Tutor program offers the user
a choice of two methods of Morse code
instruction—Standard or Farnsworth. The
Farnsworth method allows independent char-
acter and word speed settings—Maorse
leamers ¢an set the character speed at the
goal speed, which means they don’t need to
relearn a new sound for the same character as
their copy rate picks up.

This program takes you from an introduc-
tion of all the leiters in the alphabet, the num-
bers 1-9, 0, punctuation, and pro-words
{telegraphy-specific codes), to sending you a
QSO0 built by the program itself!

Morse Tutor replaces your Eimer in two criti-
cal areas: It chooses one of billions of possible
random QSO combinations to send, making
them impossible to predict, and it lets you
immediately check copy accuracy.

Morse Tutor retafls for $20. Contact Uncle
Wayne's Bookshop, 73 Magazine, Forest Rd.,
Hancock, NH 03448.
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ABOVE AND BEYOND

Number 20 on your Feedback card

VHF and Above Operation

C.L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake

San Diego, California 92119

PC Board Techniques

This month we'll cover ques-
tions about PC board production
and methods. While there are sev-
eral methods that give good re-
sults, only two basic methods are
outstanding. Proper selection of
board materials and the type of
traces on the board are all im-
portant, especially at UHF and
above.

The most common methods
use photo sensitive boards, silk
screen inks, copied Mylar™ trans-
fers, and direct transfers or rub-
on's. In choosing one methed
aver another, consider the cost of
supplies versus the quantity of
boards you wish to make. If you
only want to make one or two PC
boards, | recommend going with
the photo (sensitized) resist
method,

Photo Sensitized Boards

This method has several pit-
falls, but you can avoid them with
careful preparation. The watch-
word is cleanfiness. You can buy
the PC board pre-sensitized, or
you can sensilize it with spray-on
chemicals, Ready-to-go stock is a
little pricey, but gives very good
results. The problems with this
method are improper exposure,
poor cleaning of board stock
(home sensitizing). and chemicals
that have become weak from hav-
ing been stored too long.

With photo resist, problem
boards don’t show until after you
puil them from the etchant. If
traces are mistakenly etched
away, you have to junk the board
and start again.

John WBEBKR uses the home-
spray sensitized PC board tech-
nique, and it works very well for
him. John made double-sided PC
hoards by first using a clear note-
book cover for the front and rear
backing of the PC board anwork.
The artwork is placed on the in-
side of this V-shaped piece of
clear plastic film to allow the art-
work to come in direct contact with
the PC board. This makes a good
light seal for exposure, and also
allows proper registration when
making double-sided PC boards.
The inside of the front is the top

surface of your double-sided
beoard, and the inside of the rear
film is the bottom.

To heme-sensitize, spray the
photo resist on the cleaned PC
board. Apply two or three thin
coats, letting the photo resist dry
between coats. The finished art-
waork in its V-shaped envelope ak-
lows the PC board to be inserted
for exposure to strong ultravioclet
or sunlight on each side. The
frame tc hold this can be a small
piece of glass with a solid back 1o
prevent light reaching the other
side until you turn the board. Also,
the frame holds the artwork in
tight contact with the board, pre-
venting light from undercutting
the negative.

Simple PC Board Methods

On very simple ¢r prototype PC
boards, the cut-and-peel or mask-
ing tape works fine. You can cut
some films with an X-acto™ knife
and transfer the completed pat-
tern to a silk screen for volume
production. In the masking tape
method the traces are transferred
tothe tape {paper side) via a piece
of carbon paper, and the portions
to be removed are cuf out with an
X-acto knife. The remaining tape
serves as the ‘‘resist'’ to the
etchant. This is good for only one
board.

Silk Screen Method

| favor the silk screen method,
which I've been using for the past
10 years or so, mainly because of
material costs. The boards I've
made were for club or multiple
board projects. For quantity pro-
duction, a $10 quart of ink does
about 2000 PC boards. The silk
screen material, about $20 per
square yard, is polyester (305
threads per inch). The sensitizing
film or transfer film can be either
cul with a knife or transferred from
photo negatives. The film is made
by Ulano, 210 E. 86th St., New
York, New York 10028, telephone
(212) 628-7960. | use the RX-200
and RX-300 photo transfer films.
Capillex-25, a newer film, costs
about $10 for a piece 24" X 40".
(You can handle this film in nor-
mal light.) This sheet of film can
make patterns for several years.

The inks used in making PC
boards are all petroleum based. 1
use Naz Dar Circuit Black 211,
which is excelient in combination

64 73 Amateur Radio * November, 1989

with ferric chloride as a etch. You
can order it from Naz Dar, Garden
Grove, California, telephone (714)
894-7958. | apply the ink with a
squeegee, forcing i through the
open paiterns in the screen onto
the copper PC board foil. Note
that the artwork transfer films and
blockout are all water-based. This
distinction makes the screen
printing easily reusable. If you
wish to keep the screen, clean up
the printing inks with paint thin-
ner, and store when dry. If you
wish to remove the transfer film,
wash it with lukewarm water and
it's ready for a new pattern. This
makes screen printing very inex-
pensive.

Boards for Up-Frequency

In making a PC board for VHF/
UHF, always use double-sided
board. Etch your traces on the hot-
tom of the board, and retain the
top copper surface to serve as a
common ground. This gives all
ground connections a low im-
pedance connection to VHF/UHF
circuits. [t's common to solder a
short piece of copper or brass rib-
bon, folding the edge to give you a
full ground surface around the
outside of the board. Solder to
both top and bottom. PC board
traces at UHF do not like abrupt
corners, so trim off the sharp
edges to about 45 degrees. The
exception to this rule is in stripline
technigues. In stripline, the entire
trace is made for a setimpedance,
and trimming would change this
impedance.

Drill all connection holes for
those connections noi requiring
grounding. Ream the holes in the
the top of the board with a 3/16" to
Ya" drill bit to give clearance to the
component leads when mounted
on top of the board’s ground sur-
face. Instead of a drill bit, you
might want to use a more profes-
sional tool. Vector, 12460 Glad-
stone Ave., Sylmar, California
91342, makes a $15 pad cutter,
Part #138APD, for just this pur-
pose. It centers on the drilied hole
(0.040m).

Now drill the holes for connec-
tions requiring grounding. Do not
ream ground holes. These ground
holes are scldered on top as well
as on the bottom of the board, giv-
ing you a shield and fow induc-
tance ground connections. This is
very important at VHF/UHF, All
ather connections are soldered
only on the trace or bottom side of
the board. The alternative would
be to use plated through-holes,
but that's beyond simple garage
operation.

Combine a good photo transfer
from negatives from magazine ar-
ticles or original artwork, and pho-
to the negative to the transfer film.
Adhere it to the silk screen, and
you're ready to make boards any
time you desire. By making your
own frames, you can save even
more. The frames resemble a pic-
ture frame with a deep-cut center
on one side. This groove holds the
screen material taut with roping
similar to that in aluminum screen
doors.

PC Board Material

The next most important part of
board construction is the board it-
self. Most high quality PC board
material is a fiberglass-epoxy type
called G-10. Avoid bargain boards
made of paper or similar dielectric
types. They tend to pick up pro-
cessing chemicals and hold mois-
ture. At VHF and higher the abnor-
malilies can cause problems.

G-10 fiberglass-epoxy PC
board material is consistent and
available in surplus guantities.
Check nearby PC board houses,
as they might sell scraps. When
cut, the edges of this type of board
are sharp, due to the fiberglas
cloth used to make the dielectric
material. Normally this type of
board material has a dielectric
constant of 5, which you can verify
by measuring the capacitance of
the sample double-sided board
and calculating the constant.

Normally G-10 epoxy PC board
material is not used on frequen-
cies above 1300 MHz due to RF
loss. Low-loss Teflon™ fiberglass,
with a dielectric constant {Esr)
from 2.2 to aboul 2.5, is commonly
used. How important is the dielec-
tric constant (Esr}? A higher Esr
allows smaller circuitry at VHF
and microwave frequencies. The
Esr’s of some iow-loss aluminum
and ceramic PC board materials
go as high as 10 to 20, making for
very small circuitry. Using G-10, |
limit my construction to 1.3 GHz,
and using Teflon, up to 24 GHz.

Duroid™ is a very fine form of
Teflon with excellent dielectric
stability due to the board compo-
nents being cut up to a very fine
consistency. This gives a high
probability of repeatable circuits
in large volume production. Nor-
mal woven Tefton may have irreg-
ularities, though | haven't had any
trouble at 10 GHz with it.

Starter and PC Board Kits

Checking the catalog from
Newark Electronics, | found sev-
eral starter kits for printed circuit
board construction, listed below.




The HF5B “Butterfly”™
A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Di-Pole on 17 Meters

Butternut
Verticals

Butternut's HF
verticals use
highes:-Q tuning
circuits {not lossy
trapst) to outperfarm
ail multiband designs
of comparable size!

Model HF6V
-E-l. 40, 30, 20 15 and 10 melers
N bancswitching

r 1T gng 12 melers

= Unique design reduces sizg Model HF2V
but not performance. *Designed for the low-band DXer
+ No |ossy traps; full *Automalic bandswilching on 80 and
element radiates on 40 meters
all bands. *Add-on units for 160 ane 30 or 20
s Turns with TV
rotor 2 1 mzy 08 10D naged ior
- 19 |bs 2 | Dandvedir

For more information see your
dealer or writz for a Iree brochure

/ey BUTTERNUT ELECTRONICS CO. :
405 East Market, Lockhart, TX 78644

19838 CALL DIRECTORY

{On microfiche)
CallDirectory .........c.cu... $8
Namelindex ................. 8
Geographicindex ....,......... 8
All three — $20

®
Shipping per order $3 h | '& i_}""'"
BUCKMASTER PUBLISHING %/ 1]‘[] E’_ ’i I
Mineral, Virginia 23117 ) Y s\

here's the Beam?

Unobirusive DX Gain Anteras
* Ezsily hidden * h;m'l Fast
There's 5 20 meter ante
hidden in this picfire. You c2a't se2 i wour
neightors can' t either. Butir works DX Barafoet
AnYWAY. "Icw about a lowe prodile $09530 10~
bander? Ora 2 element monobandes for the anmic?

ol ATl essily Bt the pockethiok-Priced 528 fa SU0,
R Work DX without telfing the neighbors
X
B vl nfopack 1 AntennasWest
Rox 30062-R, Provo, UT 4605 {801) 373-8425
CIRCLE 5 ON READER SERVICE CARD

703: 894-5777 800: 282-5628

CIRCLE 7 ON READER SERVICE CARD

The performance of your

SUPER PERFORMANCE BATTERIES system depends upon the

antenna it drives.
UPDATED SUPER ICOM SUPER YAESU Drive A Winner - Hustler.
SUPER 1COM BP-7S, 132 volts. SUPER YAESU FNB-4SH, 12 volis,
1200ma triple the capacity of the 1000ma. doulse the capacity of the
Icom BP-7. 5w output. Y'?BSU FN?%'S?'%%}H output. Rapid
SUPER ICOM 8P-8S. 96 wvolts. charge only. 71,
1200ma. 50% more capacity than SUPER YAESU FNB-35. 96 volts.
the icom BP-8. 1I2DDma._';n_uie the capacity of the
Both are rapid base charge only, or Yaesu FNB-3. 35 watt output
slide in wall charger, 4 inches high. Rapid or wall charge. $65.00

Yes, please send infor-

B Botn are perfect for the 03, 09 and : .
BR-15 o BPES S65.00 727 sbhits fakins 2nH pre & Wohes mation on your line of amateur
SUPER KENWOOD Exact replacement FNB-2 Nicad pack hig? antennas to:
SUPER KENW0OD P8-258/PB-268.84 for Yaesu FT-404R /207R /208R/708R  Inserts for:
v?n?] gggma double the capacity $2950 FEHWE?’%PB%' 25H. 26 $25.00 NAME
of the 25/PB-26 for the 2500/ cam BP- $18.95
2600/3500/3600. Charge with either SPEAKER/MICS Icom BP-5 (500ma) $24.95 ACDRESS
the standard wall charger or drop 1com HM-9 $35.00 |com BP-7 [500m) $29.50
ir charger. 3 inches high. $65.00.  Yaesu MH12A2B $31.00 Icom BP-B $20.50
CITY STATE ZIP
F'.|l| ling for Yaesu 411/8117470, FNB-10/11412/14 availaple.
Al .00 shxpcn & handiing for first pack CT residents add 85 tax

Comalete line of NICAL packs for lcom. Kenwood. Yaesu, Tempo. Santec. Azden. Cordless Teleohones,
Akaiine, Micadl& Gell-Cells. Alf NICAD packs include 1 year guarantse Commercial Ragdio Packs available.
For all your baitery reeds. wrile or call taday fer a complete catalog. Dealer inguiries invited

WIADE BY HAMS FOR HAMS

E— AHPORIPHEX Inc. r
148 Palmer Road » Southbury, CT 06488 “C.\Jiﬁ‘

One Newtronics Place
Minaral Wells, Tromas 76067
(B17) 325-1386

— {800) 634-8132 In CT (203) 264-3985 FAX: (203) 2626943 i = "TCIRCLE 269 ON READER SERVICE CAR

e o EE s s EES s -

D an oe - s = s S .

CIRCLE 58 ON READER SERVICE CARD



You can order them from Newark
Electronics, 17802 Irvine Blvd.,
Los Angeles CA 92680; (714)
669-1641. 6321 North Avondale
Ave., Chicago IL (312) 792-8233;
and 1001 Virginia Ave, Atlanta GA
(404) 761-98902,

1. Standard Manual Resist Kit
#00Z2748. $9.65 3/ea, 3"x6" PC
boards, resist pen, pressure sen-
sitive tape-strips. etch and etch-
ing tray.

2. Standard Photo Resist Kit
#00Z750. $12.85 3lea, 3"x6” pre-
sensitized boards, cut-and-peel
negatives, glass exposure frame/
clips, developer etch and tray.

3. Manual Photo Resist Lab Kit
#00Z767. $83.20. Makes 3 sq. fi.
single- and double-side boards,
plain and sensitized boards, arn-
work for manuat or photo resist,
exposure {rame, pheto flood
lamp, develop etch solutions and
trays.

4. Silk Screen Printing Kit
#00Z753. $103.90. Compiete ma-
terials and equipment to make silk
screen printer with 10”x12” frame
and 3 production stencils. Facto-
ry-made frame with silk, two extra
silks, hinges, squeegee, film ex-
posure frame, U/V exposure
lamp, black and white inks, ther-
mometer, developing and block-

out sclutions, and glass tray. Fin-
ished printer can make 1000
impressions per day.

The photo resist kit is less ex-
pensive, but the number of PC
boards you can make is limited to
the sensitized board stock in the
kit or new purchases. While the
silk screen kit is more expensive,
you can add common compo-

Mail Bag Comments

Steve Noll WABEJO writes that
the Ventura 10 GHz beacon is ac-
tive from Red Mountain, elevation
2080 feet. Power is 140 mW from
a Gunn diode, and the frequency
is 10.256 GHz, the 70th harmonic
of 146.52 MHz. The antenna is a
17 dB horn vertically polarized

“I favor the silk screen method
(for etching PC boards).”’

nents from a well-stocked hard-
ware store.

Ferric chloride is the most com-
mon etch, so whatever method
you use, the eich is the same.
Many parts houses stock etch in
quart containers, but you can ob-
tain it cheapty from some chemi-
cal supply houses in larger quanti-
ties. The least expensive quantity
is a "Carpoy,” which is about 14
gallons weighing 175 pounds. It
costs about $80 with a $15 to $20
dollar deposit or the container.

Another source for your needs
is Midiand Technologies, 34375
E. Frontage Rd., Bozeman, Mon-
tana 59715.
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with MCW ID. The Ventura club is
actively taking off on a club project
to construct 10 GHz transceivers.
John WA4WDL liked the home-
built dish antenna by N6XQ in the
April issue of 73. He comments
that Jack N6XQ is correct as long
as each added parabola is per-
pendicular to and centered on one
passing through the origin. In
Jack’s antenna, each rib is per-
pendicular to and centered on an
imaginary rib passing vertically
through the center of the antenna.
His symmetrical design and two
sideboards accomplish this. It is
nice to see even a simple proof or
demonstration worked out.

Bob N@DQD in Parker, Colora-
do, picked up several of the 10
mW 10 GMz transceivers at Day-
fon and is experimenting with
them. He has modulated one with
a carbon button mike in parallel
with a 10Q) resistor in the DC feed
to the Gunn device for AM modu-
lation on a Gunn transmitter. This
is more proof that just a few dol-
lars and some experimentation
can launch you into microwave
operation!

Clint KA70EW3 is building a
23cm transceiver. He was trying
to obtain a good mixer until he saw
my construction anticle in the Oc-
tober '87 issue of 73 on a home-
built 23cm mixer. He's going to
include the mixer in his project.
Clint is also collecting paris for 10
GHz operation.

| am putting together a list of
beacons, and it will soon be avail-
able. Let me know if you have any
beacon news so | can include it.
This list is for any beacon operat-
ing from 50 MHz on up,

As always, | welcome your com-
ments and wanl to hear from you
about VHF/UHF/microwave
projects and related items. Let me
know what you would like to see in
this column. Please send an
SASE for a prompt reply.
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AMATELR RADIO STATION

JEIITE L O G B O O K Y2438
Written by KIELO
A multi—feclure logging coplication for PC/XT/AT &
compakibles. Fost, user friendly opercilon faatures
cr—lice HELP key, mulliple legs — seleclable while
ir *he arogramr. Display beam hzadings and DX infc
using a 'HGTKEY' whils s!ill togging. Celisign cuping
during Input cnd very fast doia relrieval. Print custom
log reporis: prefix, country, continent and zons lists:
QSlcard labsis fram deta in dBASE 3+ compalible
dotabase files. Gustom backup feature allows auto—
maolic backups ond reslores of log databasa flles.
Complete with 50 page manual {on—disk}.

HS:)ES J.xx with 512k RAM — No coprocessor required
Hord disk recommaendod. Selectable prinler drivers.
Uses COLOR or MONGCHROME grophics.

Acd 35 for €COD {US &
$1.50. Specify 5.25"

Send $24.95 check or M.0.
Canada oaly). CA residents ade
{350Kk) or 3.5" {720k) disk.

1127 M. Lus Posss

LEB Enferprises
Figgecsast CA BIS5S USA

{B15]) 446 - 4355
CIRCLE 2 ON READER SERVICE CARD

SUMMITEK

P.O. Box 520011 Salt Lake City, UT B4152
24 Hour orderfinie (B01) 2774205

Did you know delts Joop antennas have aboul 2 dB
mare gain than a standard dipole Yagi for the same
boom length?
Summitek offers:
RASE -8 F Al
VHF/UHF base slation detia loops avakabie for 2 M, 223
and 445 MHz. Cuality construction, compatitivaly pecad
good bandwidth and gaan. Call or write for ree indo.
FOATA-BEAN

DL 146 2 M 3-slement portable delta loop antenna.
Idoal tor ARES, RACES, and moontain topping.
Easy set up, no small parts 10 lose. All slements
and BNC cable siom in boom. Naw fow price
$79.95. POATA-MAST, $14.95. 12 it accessory
cable, $11.95 US/CAN shipping included.

—
ViIsSA

by Kopo Ciroui Sysiems, Inc. 1w

The Power
and
The Glory

1-800-325-3878
1-314-343-1630 MO

For the dealer nearest you.

Kepro Circuit Systems, Inc.

Make PCB’s In Your Home!

KeproClad™ gives you the power to
produce industrial qualily printed eircuit
boards at home. PCB’s you can use for
nearly any electronic consiruction project
— from simple power supplies to
sophisticated lasers. And when you're
done, you'll know the glory that comes
from top performance assured by the use
of KepraClad PCB's.

KeproClad is the quick, easy and inex-
pensive system for production of guality
printed circuit boards. KeproClad has all
the supplies and instructions you need fo
create professional boards at home.

Al! KeproClad products are safe, easy

1o use and come with an uncenditional
guarantee. When you want to build the
hest, choose KeproClad. KeproGlad gives
you the power. You get the glory.

For your free KeproClad catalog and
name of the KeproClad dealer nearest
you, call Kepro.

630 Axminister Drive, Fenton, MO 63026-2992
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F 220 N. Fulton Ave.
Evansville, IN 47719-0522

Store Hours
MON-FRI: 9AM - 6 PM
SAT:9AM -3 PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPED
{50¢) ENVELCPE (SASE) FOR NEW AND
USED EQUIPMENT SHEETS.

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN-TEC

FOR SERVICE INFORMATION CALL
{812) 422-0252
FAX 812-465-4449
MONDAY . FRIDAY
900 AM - 12:00 NOON

e Dual VFO’'s, 20 Memories
* Receives from 100 kHz - 30 MHz
* Built-in CW Filter + More

dconcepts

e
th.—-—-—— = IC-32AT
HAM STATION E = New Dual Band HT
A e | o LT
P.O. Box 6522 e ¥conunisal « TX-140-150 MHz
440-450 MHz

FT-470 % IC-2SAT %
COMPAGT 2MITOCM
DUAL BAND FM NEW 2 Meter Handheld

* Simultaneous Reception = Ultra Small HT

on Both Bands ;":’3‘ ;Jtp IS =
* Up to 5 Watts Output alts Quipu
v = * VFO Scan &

* 21 Memories on Each Band

» Built-in 10 Memory DTMF Memory Scan

Auto Dialer * 48 Programmable
* Built-in CTCSS Memories
PLUS MORE! * Cavers 140-150 MHz

It l
ICOM

» 5 Watts Qutput on Both Bands
* Full Duplex & 20 Memories

e
‘=1
DR-570
NEW
Twin Band
Mobile |

* 130-169.995 RX

440-449.995 RX
* 45Won 2M, 35W on 70cm
* Receive 6n Both Bands at Same Time I

989-C ROLLERINDUCTOR
ANTENNA TUNER

* Cross-Needle SWR/Wattmeter

* Handles 3 kW Power

= Matches 1.8-30 MHz

OMNIV

| VHF/UHF
TERME: AMPS [
Prices Do Not Include Shipping. » High VSWR and * New U/LSB, QSK, CW,
Price and Availability Subject 1o Overdrive Protection 1C-2400 Dual Band FM Mabile FSK HF Rig

Change Withoul Nolice
Most Drders Shipped The Same Day
COD*s Welcome {$3.50 + shipping)

_— =

ORDERS &

PRICE CHECKS

* 5 Year Warranty, 6 Months on RF
Transistors

* All Units have GaAsFET Receive
Pre-amps

800-729-4373

NATIONWIDE & CANADA

= Dual VFO's, 100 W Output
» Allbands 160-1C

» Superior "'Phase Noise”

= Made in USA

= 138174 MHz 440450 MHz

* 45W, 2M/35W, 440 = 20 Memories/Band
» Programmable Bard & Memory Scanning
= Full Dupiax

LOCAL
INFORMATION

812-422-.0231
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LeTTERS

A True Reader

Just a little letter to inform
you that your magazine is great!
I'm cdrrently obtaining my Novice,
and | find your magazine very
helpfu! in learning and under-
standing amateur radic. I'm not
a subscriber, but 1 can assure
you that | purchase your maga-
zine every month via a friend’s
bookstore. She holds it for me,
as my job requires traveling and
magazines don’t fair too well in
my mailbox. Keep up the good
work.

Mike Persechino
Columbus MS

Good Bait,
No Bite

| just finished reading your June
1989 editorial about getting chil-
dren interested in amateur radio.
Though | have been impressed by
meost of your editorials, this one
misses the mark; specifically be-
cause it tends to blame parents,
television, the ARRL and the edu-
cational system.

We have two children {now
adults) who we fried strenuously
1o interest in ham radio. We did
everything you recommended
and more. We even made the fac-
ulties of our electronics engineer-
ing firm available to our children
and friends. We encouraged ap-
prenticeship in our business, pro-
vided cash, equipment, and most
of all, our time. We even offered
bonuses for getting a ham ticket
and upgrading.

What was the result? My son
ran off to California. The parents
of an apprentice threatened to
sue me for allegedly using an
idea which | had seen published
years before. Another apprentice
quit and tried to switch our cus-
tomers to another company. And
S0 on.

You're right about training the
dog; but he hasn't learned to copy
5 wpm yet! As for the children and
their generation, my wife and 1
don't know that anything more we
could have done would’ve made a
difference. What we da know,
however, is that when we put
away our chackbook—that made
a difference!

Anonymous

From the Hamshack

Boycott Hams in
South Africa?

| read a copy of the May issue of
73 and had to check the date.
1989 or was it 19597 It was 1989. |
was appalled at the “Problem?
What problem?” style with which
the items in QRX and 73 Interna-
tional concerning South Africa
were written.

Don’t you people check the
news once in a whiie? South
Africa is one of the worst cauntries
in the world for racism and civil
rights violations. | know the ARRL
goody-goody/no politics 1950s
mentality says that this is no place
for such issues, but the fact is that
no sane, informed person can jus-
tify the policies of South Africa.

Sa if you do send a report to
Radio RSA, tell them that their
government sucks. Edit that, and
you're gutless. Wanna be like
QST? If you travel to South Africa,
get on 2 meters, strike up a con-
versation, and after things get
friendly, tell them thal you're
black. See what happens. Tell
them that their government sucks.
(Of course, that person could be
biack, but 'm sure that the fre-
quencies are clearly marked
there.)

Brian Longwell WB2DSH
Lawrence MA

When the government of a coun-
try does not live up 1o our ideals,
should we stereotype all the
individuals in that geographic
area and sever the lines of com-
munication? Or should we keep in
touch so that we can share our
viewpoint and support people in
South Africa who are working for
equality?

Person-to-person communica-
tion is what ham radio is alf about.
Prejudging an individual on the
basis of his QTH seems a bit
extreme. Besides, racial preju-
dice isp’t resiricted to South
Africa. .. Linda KATUKM

EM Zapping

When | opened the September
issue of 73, | was delighted. Paul
Brodeur is an occasional contribu-
tor to The New Yorker, which I've
read for mare than forty years. [
read his three articles with more
than passing interest, having
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heen a ham for more than thirty
years. But when | mentioned them
on our weekly session of QCWA,
they were passed off as "some
kooky article.”' | offered to copy
the articles for anyone interested,
and drew a blank.

In August, at the L.A. HamCon,
my wife, KEYCP, and | attended
the two-hour session devoted to
the subject of electromagnetic ra-
diation and amateur radio. The
speakers were: Dr. Sam Milham,
epidemialogist for the State of
Washington; Dr. Robert Davis, al-
s0 an epidemiologist in Washing-
ton; Dr. W. Ross Adey K&6UI, Asso-
ciate Chief of Stafi for Research at
the Loma Linda Veterans’ Hospi-
tal; Dr. David Rodman KN2M, an
ophthalmologist in Buffalo, New
York; and Dr. Ivan Shuiman
WC28, a cancer surgeon in Los
Angeles.

The presentations were first
ciass, with excellent slide itlustra-
tions. At the end there were ques-
tions and handouts:

1) From Lancet issue of 6 April
1985: "'Silent Keys: Leukemia
Mortality in Amateur Radio Opera-
tors,”” by Samuel Milham, Jr.;

2) American Journal of Epidemiol-
ogy, vol. 127, no. 1: "Increased
Mortality in Amateur Radio Opera-
tors Due to Lymphatic and Hema-
topoietic Malignancies,” also by
Milham;

3) American Journal of Epidemiol-
ogy, vol. 128, no. 5, November
1988: "Mortality by License Class
in Amateur Radio Operators,” by
Mitham.

The Southern California 6 Me-
ter Club taped the session, and
offered to dupe it for clubs wishing
to send a blank VHS cassette.

| mentioned the subject once
again on the QCWA net, and sev-
eral old geezers replied with
“Hogwash!” This leaves me feel-
ing frustrated, as you probably
can imagine, when the evidence
is readily available.

| think Brodeur's articles, “The
Annals of Radiation,”” should be
required reading.

Mac Peirson W6QBW
Waest Hills CA 91307

A book on my shelf for many
years, Electromagnetic Fields
and Life, by A. Presman, a Rus-
sian biophysicist, published by
Plenum Press in 1870, is an
overview of work done worldwide
in frequencies from DC to SHF.
Presman has cilations going back
to 1926! Nothing new here.

| was particularly interested in
Brodeur's comments regarding

ELF modulation of 2 meter RF
emissions and the effects on the
brain. Ancther fellow, Robert A.
Monroe, author of Journeys Out of
the Body, has developed and
patented a technique for impress-
ing 5-10 Hz waves on the brain,
using an audio modulation tech-
nique he calls “Hemi-Sync."” His
purpose is basically to set up a
mental environment favorable to
such activities as out-of-the-body
travels, stress reduction, skills im-
provement, and learning en-
hancement. The point is that we
have clear evidence that ELF sig-
nals not only have biochemical ef-
fects, but that they also modify our
mental/behavioral states.

Since we’ve been subject to
these fields for several genera-
tions, there is considerable rea-
son to suspect that many of the
things we bitch about are the
result of this exposure. | refer
specifically to the apparent de-
cline in our mental faculties, as
evidenced by lower SAT scores,
rotten school graduates, and the
general apathy and malaise we
see about us.

Why do we old farts seem to be
the only ones who have any fire
anymore? Because the rafe of
damage is increasing. When we
were kids, residential load centers
were typically rated at 40-60
amps or less. In the '50s and '60s,
100 amp load centers were speci-
fied, and now they're up to 200
amps.

You'll remember the oft-stated
theory about the decline and fall of
the Roman Empire being due to
the use of lead water piping and
the consequent brain damage
over an extended period. Isn't it
an interesting parallel?

The California Public Utilities
Commission has come up with a
500-page draft report on the
question, and |'ve ordered a
copy. Your call for ham-designed
Gaussmeters is a good idea. After
all, we hams are the certified
technical experts in cur communi-
ties (most of us are just centifiable,
| think}. Where else can the public
go for honest, unbiased informa-
tion?

Tom R. Rice WB6BYH
Livermore CA 94551

Whoa, Tom, re-read my June
editorial, “Qh, Darn, My Kid’s
Gone Bad.” before giving 60 Hz
magnetic fislds credit for lousing
up our kids. | suspect we paremls
are doing that through massive
neglect, with no help needed
from the power companies . . .
Wayne




INTERNATIONAL

RADIO AND COMPUTER, INC. ||

ANNOUNCES

We now have in stock
HIGH PERFORMANCE
8-POLE CRYSTAL FILTERS

AVAILABLE

FOR MOST
KENWOOD/ICOM/
YAESU PRODUCTS

Call or write today for cur FREE Crystal Filter Catatog
that exptains why our filters are the best.

I1 also contains mformation on our Kenwood, lcom,
and Yaesu moniniy newsletiers, high performance
radios, Tuning Upgraders, and Bank Controllers.

+ REMEMBER «

“We guarantee Ine relianilily of everything we sell
wilh a compiete periormance and furction checx.
“We olfer cosmplete and efficient service on every-
thing we sell with quality Factory Service parts.

*We have been servicing the amateur radio commu-
nity for eight years and have 1G00's of satisfied cus-
lomers across the-country.

Call us for a quole before you make your next equip-

men! purchase.
407) 879-6868 —
FP(\X (4)07) 878-8866 ‘E
INTERNATIONAL ——
RADIC AND COMPUTERS, INC. [:_“ﬂ
751 South Macedo Blvd. —
Port S1. Lucie, FlL 34983 =

| COMPUTERIZE

YOUR SHACK

Contral up 1o eight digital radios simuitaneously from
your MS-DOS microcomputer! DataCom, Inc. offers a
series of software/hardware pachkages that interface
with many current synthesized rigs. These include:
ICOM T35, 1C-161. 1C-781, IC-R7000, IC-RT1A
Yaesu 747, 757GX, TS7GXN, 767, 9600
Kenwood T5-440, T5-840, T$-140, 75-680, 711,811,
R5000
Datacom couidn't be simpler to install. The user
doesnt need to know anything about MS-DOS5—the
installation program does it all! After installation, the
user sets the parameters with menus.
These packages allow complete control of these rigs
from the keyhoard, and more! Datacem adds:
*Scan functions added to radios that don't
allow this from the front panel.
*Frequency and associated info memory limited
only by disk storage.
*Tabular screen display of al! of the channels
stored in memory, along with a full description of
each, including:
—made {LSB. USB, FM, etc.)
—eight character alphanumeric description
—signal bandwidth
*continuously variable scan delay from 100
milliseconds up
*a full-featured fogging utiiity

AVAILAGLE FOR IBM FC. X7, AT, 80386 2564 RaM
1 SER{AL PORT AND 1 FLOPPY MINIMUM

PROGRAM WITH INITIAL LIBRARIES §9.95

RS-232 TOTTL INTERFACE ONLY [NEEDED IF DON'T HAVE
MANUFACTURERS INTERFACE)

EXTERNAL INTERFACE ALLOWS 4 RADIOS 99.95

INTERNAL PC INTERFACE W/1 SERIAL & 1 RADIO PORT 129.95

SPECTRUM ANALYZER MODULE {CALL FOR PRICE}

COMPLETE SYSTEMS INCL, RADIO, INTERFACE, COMPUTER,
AVAILABLE {CALL FOR PRICE}

DATACOM, INT.
BOX 5205
HOLLYWOOD, FL 33083
{305} 987-9505 FAX(305)987-4026

While watching rental
movies, you wiil notice an-
noying periodic color
darkening, coler shift, un-
wanted lines, flashing or
jaggededges. Thisis caused
by the copy protection jam-
ming signals embedded in
thevideotape, such as Mac-
rovision copy protection.
THE DIGITAL VIDEQ STABI-
LIZER COMPLETELY
ELIMINATES ALL COCPY
PROTECTIONS AND JAM-
MING SIGNALS AND
BRINGS YOU CRYSTAL

$7.95 Each BLACK or BLUE
ARRI LOGO Add $1.60
1202 GLASS MUG AVAILABLE
Chacks Payabla Tao: Company LOGC's and
TODD SKOGEN Custom Qrders Welcome
P.O Box 2025 Writa or Calf for Quote.
Fox Valley Statian Add $2.50 Ship. & Hand.
Ayrora, IL 80504 IL RES ADD B6.75% TAX
{312) 8n5-5972 Allow 1-2 Weeks Delivary.
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+ 9 % % " PRESENTING + 4 4 % & CLEAR FICTURES,
CABLE TV WARNING
THE DIGITAL  VIDEO

DESCRAMBLERS

¥ % STARRING ¥ 4 904 &
JERROLD, HAMLIN, OAK
AND GTHER FAMOUS MANUFACTURERS

a FINEST WARRANTY PROGRAM AVAILABLE
» LOWEST RETAIL/ WHOLESALE PRICES IN LLS
» QROERS SHIPPED FROM STOCK WATHIN 24 HOURS

STARILIZER 1S INTENDEC
FOR PRIVATE HOME USE
ONLY. ITIS NOT INTENDED
TO COPY BENTAL MOVIES
OR COPYRIGHTED VIDEQ

DIGITAL VIDEO STABILIZER
REMOVES ALL VIDEO COPY PROTECTION

FEATURES

®Easylouseandasnaplo
instail

@ The best and most excit-
ing video stabilizer in the
market

#® State-of-the-Art Micro-
chip Technology

® 100% automatic

#Works on all VCRs & TVs

@ Simila: units sold eise-
where for 899

®Light weight & compact

#®Uses a standard 9 Volt
battery {lasis 1- 2 years );
battery nol included

® Fast Shipping

® Air Shipping Available

#UNCONDITIONAL 30
days money back
guarantee

® 1 year wamranty

Special

$4‘995 ea

($4pah)

FOR FREE CATALDG ONLY 1-800-345-8927 TAPES THAT MAY
FOR ALL INFORMATION T1-818-716-5914 CONSTITUTE  COPYRIGHT
INFRINGEMENT.
PACIFIC CABLE CO. INC. [ ToOrder:

(S

732512 RESEDA BLVD., DEPT. 1233, [Ron:
RESEDA, CA 91335 :

1-800-445-9285
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Visa, M/C, COD  M-F: 96

SCO Electronics Inc.
581 W.Merrick Rd  Valley Btrearn  NY

or 516-568-9850

Dept. CS9
11580

A _
=
—

{shown),

ters. The

PC-320 features . . .
* Dual modems for optimal VHF and HF opsration.

* Appears as regular PC senal port (COM 1-4) - operates with
any terminal program just like an external TNC.

* Dual Powered - operates from PC arexternal power. Contin-
ues complete operation even when the PC is turned off!

& Persona' Message System- the most advarced personal mail-
box available... iriciuded at no extra charge.

* Displays on-screen HF tuning 'ndicator and simulated 'LEDs’

with all PC/XT. PC/AT, and
Tandy 1000 series compu-

. controller offers many of the
same high quality features!

52099

TNC-320.. *194.95

MWerad & Tested

For cormpiete i & specificanans

Cal rgdi13) &

Toll Free: 1-800-223-3511
Mame Gradll Cards Acorslag:

o Advanced Technology

. Paccom e Enduring Value
. ahE T oA )
! PE-320 / TNC-320 colfiatiens

r Announcing the next gen-

; : & " eration of packel controllers
for the serious operator!
The new

inboard PC-320
1s designed to work

TNC-320 outhoard

PC-320

T Yezr Warranty)

950 T Orger. Cahi
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PacComm e 3652 West Cypress Street o Tampa. Florida 33607 i
i vp p |
: Pigase send O PC-320 0O TNC-320 DO More Information [ FREE Catalog i
I Name — o el I
: Address = = "=
| state _ Zip — _ Card# L_§ Exp.Date .. :
I MONEY BACK GUARANTEE! Agy $4.00 shipping handiing per order. FL residants add 6% saies tax. |
1 Maior Credit Card give number. expiration and signature. FAX: 813-872-66%5 |

[ o
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Number 22 on your Feedback card

NEew propucTs

Compiled by Linda Reneau KA1UKM

PRODUCT OF THE MONTH

PALOMAR ENGINEERS SWR
& POWER METER

Palomar Engineers announces a new defuxe SWR and Power
Meter, Model M-835, which gives accurate readings continuous-
ly, even during CW or SSB operation. lt has four power ranges: 2,
20, 200, and 2000 watts. Both power and SWR are displayed
continuously on & light bars with 3% resolution. The M-835
operates from 1.8 to 30 MHz, and requires 12V DC.

The meter sells for §$190. The AC adapteris $15. Send for a free
catalog from Palomar Engineers, PO Box 455, Escondido CA
92025, Tel. (619) 747-3343. Or circle Reader Setvice No. 201.

| MODELPE-2P

COMMUNICATIONS SPECIALISTS, INC.

Communications Specialists
announces their new PE-2P DIP
swilch programmable Two-tone
Sequentiatl Encoder, designed
for mounting inside a radio. It
lets the operator send a single
{wo-tone seguential paging call.
With standard 1-3 second timing,
the PE-2P is compalible with
Communications Specialists SD-
1000 Two-tone Decoder and other
systems, such as the Motorola
Quick-Call Il, 1+1, and GE Type
99. You can change the timing to
match other two-tone formats.

Tones A and B are DIP switch
programmed from a 32-tone

memory base specified when or-
dering. Over 1000 combinations
are possible from a single PE-2P.
With added circuitry, you can wire
the PE-2P for multiple calls. The
PE-2P, powered by + 10-16V DC,
measures 1.25"x2.0"x0.4". A
mormentary ground activates the
selected call. A 150 mA output
keys PTT.

Price, $55. Communications
Specialists, Inc., 426 West Taft
Avenue, Orange CA 92665-4296.
Tel. (800} 854-0547 or (714)
998-3021. FAX (714) 974-3420.
Or circle Reader Service No. 202.
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SIGNAL INTENSIFIER
RFP-45

by =

¥ o AT T
P 8l ol P N o i

ELECTRON PR

Electron Processing an-
nounces the first battery-powered
receiver preamplifier, the RFP-45,
easily tailored to almost any instal-
lation. Housed in cast aluminum
2.5"x4.5"%x1.5" with improved
lightning/static protection, the
RFP-45 provides 15 dB of gain
from 1 MHz-1300 MHz, with a jow
2.8 dB noise figure. This signal
intensifier, powered by two 9V
batteries, covers MF to UHF fre-

OCESSING, INC.

guencies. The BFP-45 is perfect
for portable use when AC power is
not available.

The RFP-45 is $100, with quan-
tity discounts. The price includes
your choice of BNC, SO-238/UHF,
or F connectors. Electron Pro-
cessing, Inc., PO Box 708, Med-
ford NY 11763. Sales Depart-
ment, (516} 764-9798. Or circle
Reader Service No. 203.

NEMAL ELECTRONICS INTERNATIONAL, INC.

MNemal Electronics International
presents a new ratchet crimping
tool for use in the communications
and computer fields. The tool of-
fers full cycle ratchet operation
with machined dies for precision
crimping and long service life. It
features a pin holder and wire lo-
cator for easy operation. Part

number CT2320 accomodates
wire sizes from 20 to 30 gauge.

Price, $95. Nemal Electronics
International, Inc., 12240 NE 14th
Avenue, North Miami FL 33161,
Tel. (305) 899-0900. FAX (305)
895-8178. Or circle Reader Ser-
vice No. 204,

ADVANCED ELECTRONIC APPLICATIONS, INC.

AEA announces MACKRATT
with FAX, a computer program for
the Apple Macintosh, to enhance
PK-232 use. MACKRATT, running
the PK-232 in host mode, makes it
fast and easy to use all the power-
ful features of the PK-232. It pro-
vides windows for entering text,
displaying data and file transfers,
and logging transmissions. Ten
macro keys simplify and speed
data entry. Send RTTY, AMTCR,

and CW a character at a time.
Runs under MultiFinder. You can
send FAX images to the printer
without changing cables.

MACKRATT with FAX works
with the Macintosh 512K, 512e,
Plus, SE, and Mac Il. Price, $60.
Advanced Electronic Applica-
tions, Inc., PO Box C-2160, Lyn-
nwood WA 98036. Tel. (208) 775-
7873. Or circle Reader Service
No. 207.




"TEMPORARY PRICE REDUCTION

Minnesota

FT-411
*TPR for Nov. §55

YAESUO

FT 757

= bow Cical Bana HT
= FX-188-174 MHz
Ad4(-450 MHz
= TH- 140150 MHz
4A0-450 MHz
= 5 Watts Dutpul on Bath Bands
= Full Duphex & 20 Mamaries

* HF Including & M
= 28 Mamories
* All Mace

Satellite City

12581 Central Ave., Mpls, MN 55434
Local 1-612-754-1200 State 1-800-328-8322, Ext 176

« Pass Dand Tuning
« All Band, All Moda
* Woyor Standard

& 48 Momories

» Dual VFO's

= OTFM Storage

= Lights—Beils-
‘Whislles

T e
it A e

=
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PAY TV AND SATELLITE DESCRAMBLING

G5RV All-Band QUiCKiEm Sparky JAntennas

1989 EDITION. NEW

3 M — $48.95 v hara ]

Fast & Easy to Build R — e Ba'anced J-pole antennas that rolt o s, paramelers, turn-ons, harassment,

i e o] = Double Size GSRY 53935 e anc;:\? B s rnat o R and counlermeasures peing used by and against cable.

* No measuring of suriag %Y, Zoub 166-10 Dipele Y o b=t wireless. and satellite operators. New original informa-

» Evervthing included o * 72t Size GSRY 53595 briefcase, yet have the punch of a EM—33295 sion $15. Pay TV VSI] 1 $14.85 Voi ?n 2 512'95

* Finish enreona is mizuzes B 1028 80-10 Dipole tuli size hall-wava radiator. A great | 2M—S28s BN 2 g > e " Y

Quality Components L1+ 2uif sze GSRY $2:585 e R e 7 M— 32495 Experiences with VC $12.95. MDS/MMOS Handbook

+ Presotdssed Cox Birsnas 314t 40-10 Dipote e T Ul 25 | padssSaH $9.95. Build Satetfile Systems Under $800 $12.95. Any
+ Kinkproaf QuietFlex wite » Quarter Size GV $1995 a super emergency antenna. Don't

2/$28 or 6/542. Scrambling News Monthly $24,95/yr.
Sample $3. Scrambling News Year 1 (200 pages)
$22.85. FREE New Fall Catalog!

Scrambling News, 1552A Hertel Ave., Buffalo,

By 260 20-10 Dipole

* Marconi Adaprer kip . § 495 “m
converfs say dipole o Marcom using a

Sparky J
here*

* Fully insulared, wx sealed,
no-carrode, low aoise design
Faszest Antennas in the Wes

leave home without ona, because
nobody beats these J's—naobodyl
Sparrow Hawk Communications

(.
450 Weetfield Rd, #S Alpine, UT 84004 VISA
(801) 766-7842 N/
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5
( BATTERIES ““R”’ US...

. You've bought our replacement batteries before...
NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

P

Add §5 Post & Handling Info 5%

Box 50062-S, Provo. UT 84605
CIRCLE 107 ON READER SERVICE CARD

N.Y. 14216 COD’s 716-874-2088
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NOVEMBER SPECIAL

Bs 9.6v @ 1200 MAH 550.E5

(base charge enly—1" longer)

ICOH CHARGERS AVAILABLE SDON

. i

= m
MasterGard and Visa
cards accepted. NYS
residents add 84 %
sales tax. Add $3.50
for postage and
handling.

DECEMBER special!

Replacement for | & Rt l o
Lk |
ICOM BC-35 {
H ¥ C l.\rl ! _l _
apid Charger for all e
ICOM BATTERIES— ﬁ)
ICOM Normally $68.95. YAESU/MAXON CUSTOM MADE BATTERY
7.2v @ 500MAH ' TTHEAD 7.2v @800 MAH FACK & INSERTS
10.8v @ 500MAH ThIS month 35995- F:E-:‘? 12: (% 500 MAH Made to your specifications.
= =] TENHAGER 7.2v @ 1000 MAH
75 19.0vi@{200MAH 96385 Look for HEW: FNE 12 52 @500 MAH Sk

———c 1

" same size case as FNB-12

HOW' P4wW  11v@ 500 MAH
FNB-2 1tv@ 500 MAH

FHE-1Z(5) |12v @ 600 MAH

12 s

PB-21—§13 75, PB-25—$20.00

PB-28—%£20.00

ICOM INSERTS
2995 BP-5—%23.00. BP-3—§17.45,
52095 BP-7, BF-B

Prices safijact o camh withong notice.

SOURGE FOR ALL YOUR COMMUNICATION

BATTERY REPLACEMENT NEEDS.
W & W ASSOCIATES

20-11 Parsons Boulevard, Flushing, N.Y. 11354
WOHLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INGUTRE.
\Ir U.S. & Ganage Call Toll Free (800) 221-0782 « N NYS (718) 961-2108 = Telax, 51060 16795 « FaX: (718) 4&1-19@

MADE IN
THE LU.5.A.

SEND FOR FREE
CATALCG AND
PRICE LIST

CIRCLE 191 ON READER SERVICE CARD



Hamsarts

Number 24 on your Feedback card

Amateur Radio Via Satellite

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston TX 77083

DX from the Sky

Working DX via satellite is in-
evitable if you make any contacts
at all via AMSAT-OSCAR-13. Pile-
ups are few, even on the “rare’”
ones, and conversations with for-
eign stations are more relaxed
than those on HF.

Working 100 countries via satel-
lite, however, is not easy. Two fac-
tors not encountered on the low
bands work together to make SATEL-
LITE-DXCC a real challenge.

The specialized equipment for
fransmitting on 70 cm and good
reception on 2 meters for A-O-13
Mode B operation is not common
in many poorer, third-world coun-
tries. The technology for opera-
tion on the shortwave bands is
quite simple and inexpensive in
comparison. A dipole antenna
and an old solid state transceiver
with a battery are all you need to
get a remote location on the air.

The other factor is interest.
Working western Europe and
Japan via A-O-13 is as easy as
working New York and California.
Interestis high, equipment is avail-
able, and operators are plentiful.

Sometimes only a few opera-
fors with a keen interest in the
hamsats will provide all of the con-
tacts for an exotic iocation. Opera-
tors like Jon OY9JD, Jean-Louis
TR8JLD, and Ron YJBRG have
helped many DX chasers get a
new one.

When a DXpedition takes to the
airwaves, the satellite operation is
usually secondary or nonexistent.
It seems that when one does

Photo A. Satellite antennas used

at 4J1FS in late May for the DX-
pedition to Malyj Vysotskij (M-V)
Island. (K7JA photo.)

provide an OSCAR position, a
well-known satellite enthusiast is
involved. Examples include Pas-
cal HB9RHYV in Liechtenstein,
Beni HC1Blin the Galapagos, and
Pedro CE3BFZ on Robinson Cru-
soe Island in the Juan Fernandez
group. We greatly appreciate their
efforts and the efforts of others
like them.

Malyj Vysotskij

In late May, 4J1FS showed up
on A-0-13. The previous expedi-
tion to “'M-V" Island in mid-1988
was well-documented in a feature
article in the June 1989 issue of
QST, but the earlier group did not
make any sateltite contacts. This
time, with only a few days’ notice
anda “FAXed" visa, Chip Margel-
li K7JA, Yaesu USA Vice-Presi-
dent of Marketing, came along.
Chip brought an impressive array
of Yaesu HF and VHF equipment,
including an FT-736R for satellite
operation.

M-V Island is located near the
south end of the Saimaa Canal in
Soviet territory near Finland. The
DXpedition team was Finnish, So-
viet, and American, with Chip of
Southern California. The Soviet
Radio Sport Federation and the
Finnish Amateur Radio League
sponsored the event.

While participating in the CQ
WPX comest, the muiti-national
group made tens of thousands of
contacts on HF. Several hundred
contacts were also made via A-O-
13. The FT-736R, rotors, and oth-
er gear had made the trip to the
politically remote location intact.
Chip’s signal on Modes B and J (2
meters up and 70 cm down) was
excellent. Anyone who wanted to
catch the new one via satellite had
only to call. There was even time
for some casual conversation with
many enthusiastic operators
around the world and especially
with his wife Janet WA7WMB
back in Anaheim.

Photo A shows the impressive
antenna array for the satellite ac-
tivity. Although the multi-element
yagi was horizontally polarized,
the spin modulation was only pro-
nounced when satellite pointing
angles were not favorable.

Boris UW3AX (QSL manager
for Mir space station contacts) got
a firsthand opportunity to experi-
ence full-duplex high-orbit satel-
lite activity with spin modulation
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'NSEM

AMSAT

FPhoto B. The Mode L uplink antenna and some of the crew at the NSEM
Field Day station. From L to R: WASZIB, NSLKJ, WBSHLZ, NSEM and

N5SHQOM.

Photo C. Battery power with sofar charging and Mode L operation with a
four-foot dish at the NSEM Field Day sife near Galveston, Texas. (NSLKJ
photo.}

during a session of A-0-13 activi-
ty. Wearing headphones, listen-
ing to the downiink with roundtrip
time delay, and speaking a foreign
language with signals rapidly fad-
ing in and out can be guite a chal-
tenge. Try it sometime!

Field Day Operations

The description of our Field Day
activity from South Texas with
Mode L (23 ecm up and 70 cm
down} in the August “Hamsats”
resulted in photo requests from
several satellite chasers contem-
plating similar activities from
portable locations. A few stations
also operated Mode L on Field
Day, but with yagis or helix uplink
antennas. The simple four-foot
dish with coffee-can feed provid-
ed our group with remarkable up-
link signals using only 35 watts of
microwave energy.

The feedline, painted by hand,
was kept short (Belden 9913). Af-
ter aiming the dish in the same
direction as the downlink crossed
yagi, they made minor adjust-
ments by monitoring a transmitted
carrier from the dish through the

satellite on the downlink receiver.
At the highest S-meter reading,
they secured the dish fast with
elastic cords and vice-grip pliers.
No further adjustments were re-
quired during the 90-minute Mode
L period.

Many groups throughout the
country noted good conditions
and record numbers of contacis
via A-O-13 and RS-10. With sever-
al new satellites scheduled for
launch during the latter part of this
year and early in 1990, Field Day
next June could be more hectic
and exciting than HF.

AMSAT-NA Annual Meeting

The 1989 AMSAT Space Sym-
posium and Annual Meeting will
pe held in Des Moines, lowa this
year. Hosted by the Central lowa
Technical Society (CITS) and cel-
ebrating the 20th anniversary of
the incorporation of AMSAT, the
event is scheduled for November
3rd through the 6th. The commit-
tee in charge of organization has
arranged for 2 full weekend of
AMBSAT activities with low attendee
cost as a primary objective.



There wiil be informal gatherings,
presentations of technical papers,
a banguet following the annual
meeting, and a Board of Directors
meeting extending into Monday,
November 6. The annual gather-
ing was originally scheduled later
in November, but possible con-
flicts with the launch of the Micro-
sats required a change in pfans.

the Meredith Corporation at 1716
Locust Street in Des Moines.
Chartered bus and the CITS trans-
portation committee will provide
transportation between the
Hampton Inn and the Meredith fa-
cilities (a ten-minute drive).

This year, seminars will be pre-
sented in a single-track schedule.
Attendees will not have to miss a

“When a DXpedition takes to the
airwaves, the satellite operation is
usually secondary or nonexistent.”

The primary hotel is the Hamp-
ton Inn, 5001 Fleur Drive, Des
Moines. lowa 50321. Call 1-800-
HAMPTON to make reservations.
AMSAT reserved the entire hotel
and secured excellent rates for
these mentioning the RAS
GROUP when making reserva-
tions. The room rates include
transportation to and from the Des
Moines airport (a five-minute
drive), complementary breakiast,
free local calls with in-room
movies and plenty of free parking.

Seminars, Saturday lunch, the
evening banquet, the annual
meeting and the first Board of Di-
rectors session will be held in the
executive conference facilities of

thing. Informal sessions of the
field organization and command
station development program will
be held during the wee hours in
the Hampton Inn hospitality suite,

Door prizes are always abun-
dant at the AMSAT Annual gather-

ings, and the subject material of |

the presentations is exceptional.
The %20 registration fee includes
a copy of the symposium proceed-
ings. To get more details and an
official registration form. contact:
Ralph Wallio WARPK, CITS Chair-
man for AMSAT °89, 1250 High-
way G24, Indianola IA 50125. Be
sure to send Ralph a self-ad-
dressed stamped envelope. Fll
see you in Des Moines!

O YES!

PUT A LITTLE

EXCITEMENT
IN YOUR HOBBY!

You are a member, or a member-to-be, of
one of the world’s greatest fraternities—and
73 Magazine is there to help you get the
most out of it. We do this by offering you
fun—the key to real learning.
Don't take the risk of missing out an all
73 has to offer. You can have your issue of
73 delivered to your home every month
for just $19.97 (12 issues)—that's 56%
off the cover price!
A home delivered copy of 73 means
you'll never miss out on all 73 has
to offer!
wn-1-800-289-0388
TN e Gl iy b il

I want to receive my copy of 73 Amateur Radio at home
every month. Please start my subscription immediately:

Name

Address -

Cily Stale ZIp -
Bill ke i Check Encic=ad Clhiarge my credi carg

Account ¥

oMC I Visa ~.Amex Exp. Date

Signature

Offer valnl fora hosted e anly - Canada edd $7.00, loregzs, $1% H serface, S37 G0 wmm] per yens £12

insend LN pinds. Please allow 4 -6 weeks for delivery ol firsd sswue,

Mail Coupon to: 73 Amateur Radio, P.0. Box 58866, Boulder, GO 80322-8866

EAAEY

“Quality through Technology”

UNADILLA ANTENNA
MANUFACTURING CO.

PO Box 4215 BVeAndoversMA»G1810
(508) 475-7831 Sam-5pm EST+(508) 474-8340 24HR FAX

THE B I G® SIGNAL

Amateur Antenna Baluns

wabu
{HF & VHF)

W2AU
(1:1 & 4:1)

For over 20 years, preferred by Amateur, Commercial and
Military Operators. Assembled with all stainless steel hardware
and built-in lightning arrester minimizes your TV, maximizes
vOUr pOWer.

Transformer Baluns
For medium pawer {1000 watts RF minimum) and broadband operation 3-40 MHz‘|

W2AU 1:1 W2AU 4:1 !
50/50 or 75/750) 200/50 or 300/7502
Dipoles, V’s Hi-Impedance Antenna

Beams, Quads (ie: Folded Dipoles)

| Non-Transformer Baluns
W2DU-HF . W2DU-VHF
1.8-30 MHz 30-300 MHz
3000-9000 W |w/1:1SWR | 20004000 W
1500-5000 W | w/2:1 SWR | 1200-2400 W

Contact Your Local Ham Dealer Today!!!

Call or write direct for our informational brochure on
our other fine products
Traps=Antenna Kits=Filters=Center InsulatorssENDsulatiors ™« Coaxial Relays
Alf products come with a 30 Day Warranty

—NOTICE—
We are the NEW manufacturers of the original

JAMES MILLEN" Products
(508) 475-7831 9am-5pm EST
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Electrical

Spetiaiizea Tuning
Azziable
Mechanical

Coatrig Matenal .. A Dipodd in Synmits

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEATURING PORTABLE RADIO SIMULATION TUNING
/
/

Maximum Power ....... .50 Walls,
/—\ 5 Frequency Range . . 118-932 MHz
THE TUNED NTENNA impedante......... .. Maiched to the Portabie

@,

Fbar 1c Saa and Webd

Col, Prevesisg
Duvigruon
1 F¥C Covering

>

2 Mil-Spec MPQ-2000. A

Solvent ana Acid
Aestslant Covening,

Radialing Elament ... ... A Helcat Wound Hardaned
Steel Wire, Copper Plated-
for Lower Resistance and

Hnghar Velocily

125 0.a Higr. Carpon

b\ael‘ Bias Wound

Flinble Span Cora-
P
oy

O O A [ o
Availabie from Ava.ilable from Avallabie from
136-174 MHZ 210-250 MHZ 440-470 MHZ
FOR DEALER
LOCATION BALL E19 57393-8916

Semmm SMILEY ANTENNA CO_, INC. 408 LA CRESTA HEIGHTS AOAD EL CAJON, CA 92021 i
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Continued frem page 8

and homeless problem. This would put
hundreds ot thousands of bureaucrats
out of work, cut our unemployment rate
substantially and make it possible to
reduce {axes. It hasn't a prayer.

Drugs

Ditto my fiendish plan for solving the
drug situation. This would guickly cut
the American crime rate about 75%,
putting policemen and lawyers in
unimaginable numbers oul of wark. it
would virtually destroy organized
crime. It would wreak havec with
Colombia, Peru, Panama, many
Caribbean countries and devastate
South Flarida. it would force black kids
to reconsider school as a career path, It
would also cut the heck out of dona-
tions to Congress. Let's not upset the
boat with any new approaches to
drugs. Let's send troops to Colombia.
Let's continue to say no-no to our peg-
ple who are anxious {o louse up their
lives with drugs. And lel's make sure
there's so much money to be made
that we have an unending source of
criminals te feed our “'justice’’ system,
It's better to spend $35,000 a year
keeping someone in prison than to give
him $25,000 to do nothing excepl keep
out of trouble, right? Mo, I'm not sug-
gesting that as a solution to anything—
it's just to show how ridiculously we
often spend our tax money.

As a five year goal I've decided to
see what | can do about the music in-
dustry. It's a mess. Six international
megacorporations have managed to
organize a cartel which has 96% of all
music (record) sales. Thal leaves
about 10,000 independent record com-
panies {indies) which are spiitting the
remaining 4%. That stinks.

How can | fight these multi-billion
dollar international companies? By
getting the thousands of indies 1o coop-
eraie and fight together. So I've formed
a group of aboutl twenly new compa-
nies which will attack the carlel prob-
lem on every side. Each will get the
indies to cooperatle in some specific
area. One will help get indies more air-
play on the radio. Another will coordi-
nate their PR efforls. Another will get
them more coverage in newspapers.
Another sels up a maif order company
to handle hard-te-find CDs and cas-
settes. Another will act as a completely
new type of distributor ta get indie mu-
sic into your local record stores.

If1 see any clear signs that amateurs
are at all serious about wanting 1o save
the hobby or that the ham industry is
willing to cooperate for this goal. I'll be
delighted 10 help in every way 1 can. In
the meanwhile I'm making notas for a
book on how amateur radio was lost,
and what this loss means lo America’s
future.

The Save 220 March

Unless you've been hiding under a
rock, you're aware of the recent 'Great
March to Save 220."" With less than
150 hams bothering to participate, the
term ‘'great’” may be an exaggeration.
The “Great March™ had two results—
first it showed that ''most hams aren’t
alarmed if their bands go away. it's tco

much trouble to care.” That's a quote
from Westlink, by the way. Secondly,
the “March” did have the intended ef-
fect of further alienating the FCC, lhe
group which has the power of life and
death over amateur radio. Just what
we needed, a further angered FCC.
And what great timing, just as the new
commissioners are being sworn ini
The “March’ was a disaster in concep-
tion as well as execution. Great work!
And no, the ARRL did rot think up this
debacle.

What should we do? | suggest you
take a good look at the list of firms and
clubs who have supported the NIAC
appreach and get after those who have
s0 far refused to invest $100 toward
protecting our future. Once the new
Bush appointed commissioners are in
place, we need to have an industry
team meet with them and bring them
up to date on the critical importance of
amateur radio to our country, both as a
source of engineers and technicians,
and as a resource in lime of emergen-
cy. Check the 73 ad index for NIAC
supporting firms.

Demonstrating in front of FCC of-
fices and suing the FCC aren’t likely to
help preserve our bands. Talking rea-
son wili generally beat the heck out of
threats and punishment. There ara
some good positive reasons why the
FCC should be working with us toward
rebuilding our growth, but without any
dialog everyone will likely be a loser.

I've had enormous success in the
past with making appeintmenis with
the commissioners, flying down for
the day and sitting down with them
for a couple hours. I’'ve always
found them hungry for informaticn
and interested in helping, once

they understood what's involved.

With all due respect to the League—
and | can understand their anger and
frustration over what's happened—
their approach of confrontation with
the group which has the power to elimi-
nale our hobby, seems ill-considered.
What we need is diplomacy, not an ex-
pensive and winless war. Yes, there |
go, bad-mouthing the ARRL again.
And right after they sent me a beautifui
S0-year membership plaque, too! What
an ingrate! Let me put it this way, do
you think the League is going the right
route to sue the FCC instead of trying
10 use diplomacy? Leave my opinions
outof thisentirely. Forget’em. What do
youthink?

Hey, I've been supportive of the
ARRL no-code plan, haven't 1?2 Well,
yes, | have hinted that their plan falls
about 99% short of the target, but at
least they’re shooting in the right direc-
lion, even if they're using BBs when we
need a Stinger missile.

The 14,313 Mess

Speaking of missiles, we seem to
need some help on 14,313 kHz. I've
been trying to find out what's geing on
there, but the reports are confusing. 1
gather there are several nets around
the world which time share the chan-
nal. But for some time they've been
complaining about getting jammed
by KV4FZ, who seems to have earned
international condemnation for his
offorts. Pity, cuz Herb used tc be one
of the good guys, but that was a long
time ago.

Even worse, Glen Baxter K1MAN, a
chap | cannot describe easily in a fami-
ly magazine, apparentiy not satisfied
with the enemies he’s made on 14,275,

20m Fire Breaks Out

The FGC reperted that a fire of suspicicus origin broke cut on 14,212 kHz on September
27th at 0150Z. The fire was first thought 1o have been caused by too many California
kilowatls in 2 pileup calling (or Irying 1o drown cul) 2 DXpedilion on that channel.

An FCC spokesman said 1hat a careful examination of what was left of the frequency gave
clear indications that this was not spontanecus combustion, but a deliberately set fire—pos-
sibly intended to prevenl further communications with a DXpedition. Two well-known
Galifornia DXers are being investigated. Boih had made one original and two safety
contacts with the DXpedition, so the molive may have been an attempt 1o prevent other
DXers from contacting this new country,

The fire started in the |os Angeles area and quickly spread to Texas and several Pacific
islands. The fire, which started on 14,219 kHz, also damaged several adjacent channels.
Only quick action by several volunteer DX groups prevented the gulting of the entire 20m
band.

8ill Pastemmax WABITF has airpady spearheaded a saivage effort asking for donations
from DX groups 10 help repair the extensive damage done. Money is desperately needed,
and fast. If the weakened superstructure on 14,219 isr’t replaced quickly, it's possible that
the entire band could collapse. All it would take at 1his time would be an ill-advised ARRL
contest of the cumutative impact of several simulianeous DXpeditions. This could leave us
with nothing but a burnt out hole on our dials,

Amateurs are asked by the FCC 1o avoid going within 10 kHz of 14,219 for the foreseeable
future so their inspectors can check lor clues 10 the perpetrator. This will alse-help keep the
frequency clear for emergency repairs.

Two ar three Extra Class DXers have been arrested for scavenging through the rubble,
apparently looking for partially burned Heriz which they might steal. With even old, badly
worn Hertz having a mariket price in the tens of thousands of dollars, it was difficult 1o keep
the scavengers at bay.

Westlink reported a 73-point drop in 20m stock as a result of the fire. This brought 20m
stock below that of the 2m band for the first time since the sunspats went above 50.

The ARRAL, possibly over-reacting, issued a bufletin asking their Official Observers to
police the band, requesting all amateurs to avoid using 20m untilthe FCC feelsit's safe. The
RSGB announced they would caoperate with the ARAL. The REF said French amateurs
would continue to use 20m, that a fire in the US was of no concern to them. After all, few
French amateurs bother to work US amateurs anyway.

Reports that the PLO had claimed responsibility for setting the fire kave Sesn discounted
by the CIA.

White House Chief of Staff, John Sununu, assured reporters that President Bush is
deeply concerned and extends his condolences to ihe families of any amateurs Hurtin the
disaster.
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has moved into the 313 mess. Glen
and his lARN may be doing some good
now and then, but my experience with
what appears 1o be an all-mouth-no-
ears personality may have blinded me.
| get the impression that he'd like to be
a ham version of Yassir Arafat.

I'll put my money on Ed Ricca K4PT,
who's been running the International
Phane Net on that frequency for years.
Ed's an old friend from Brookiyn, back
in late 1945, right after WWII. | had
many a midnight coffee and danish
with Ed and his wite Jeannette at the
W20CL shack in the late "40s.

I've 50 far resisted pulting my kilo-
watt on 14,275, starting a few minutes
before KIMAN, and broadcasting end-
less tapes of stuff of interest to ama-
teurs—a sort of 73 Magazine of the Air.
Let’s see, we could run my last 38
years of editorials, all read in an enthu-
siastic way by me. You certainly
wouldn’t want to miss out on a list of all
known hamfests for the next 30 days,
right? And perhaps a list of the anticles
appearing currently in all of the ham
magazines. You won't want to miss
any DXpedition news, naturally. Then
we could get into commentary tapes
fraom listeners with their views on my
editorials. All this is well within the FGC
quidelines for legitimate broadeasting.

But whal if Glen turns on his rig with-
out listening and interferes with my 275
transmissions? Mercy! Well, | certainly
don't want any hams around the world
to miss my incredibly important infor-
mation, so the obvipus answer is to
have someone at a distance check the
channel and, should unintentional in-
terference come from K1MAN, be-
cause he “forgot” to check the chan-
nel before broadcasting, develop, |
could fire up a second kilowatt on a
nearby channel. I've got several kilo-
watt rigs | could get on line here, each
with a nice sloper dipele for relatively
non-directional coverage. | think [ can
get more kilowatls on the air than Glen.

Checkout 14,275 and 14,313 and let
me know what you think | should do.
Will | serve you besl by going on a
DXpedition and skin diving trip to the
Caribbean or by zapping a few 20m
frequencies with endiess ham-oriented
news broadcasts? Or would you rather
have me send 24 hour-a-day ATTY in-
formation bulieting on 2757 Please
advise.

Yes, | know there'll be a few drug-
crazed or CW brain-damaged old
hams who will wonder if I'm really seri-
ous. Hey, they don’l give inlelligence
tests with the ham exams, right?

Fast Driving And DXing

Some readers have been iussing
with me for driving fast and thus need-
ing a radar detector. After all, they say,
if you drive stower you'll still get there,
it’ll just take a few minutes longer. And
besides, everyone knows that speed
kills, right?

Rather than buying a knee-jerk
agreement with all that, | prefer to ap-
proach the problem with reason. I've
put over 120,000 miles on my Toyota
van in the last six years—that's 20,000
miles a year. Okay, if | stay within the
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speed limit arcund Peterborough,
where 1 do most of my driving, 'l may-
be be able, on better days, {c average
30 mph. That’s 660 hours a year on the
road.

It | just pep that up to a 40 mph aver-
age it'll take me 500 hours a year—a
saving of 160 hours. That’s four work
weeks! In other words, by pushing a bit
I’'m able to get in an extra month of
work mere than my dawdling neigh-
bors. That isn’t the only way | save
time, but people are always asking how
1 can get so much done compared io
most other people. By not wasting as
much time, that's how.

If | push the van a bit harder | can
average 50 mph, cuiting my driving
down to 400 hours a year - saving an-
other hundred hcurs—two and half
more weeks of work. So | try to average
about 50—and succeed pretty well,
thanks to my radar detector.

Now how about the danger of driving
fast? As | recall, over 85% of the fatal
accidents happen under 40 mph.
Thus, by never driving under 40 mph
I'm able to cut my chances of having a
fatal accident by 85%. | like those
odds—like "em a lot, Since 85% of the
accidents involve alcchoel, and not only
do i not drink, thereby cutling cut at
least half of that kind of possible acci-
dent, | drive very defensively, making it
difficult for a drunk to hit me, even on
my side of the road. Several have tried.

Driving faster also has the benefit of
exposing one fo the dangers from other
drivers for a shorter time. Let’s not re-
duce that to absurdity by going through
intersections at 100 mph and hoping
far the best.

| save time many other ways. [ watch
more TV than you may think | do, cut-
ting the time by taping everything.
Thus | speed through the program
openings, commercials and closings,
getting me down to around 45 minutes
per hour program.

Shaving in the shower saves a few
minutes a day, plus | get a far more
comfortable shave. A few minutes a
day—big deal, right? If | save just sev-
en minutes a day by changing small
routines like that, I've got an extra 40
hours a year - an extra week for work or
even a ski trip that you don’t have.

By having an office at home where i
dc mast of my writing, | save cn com-
muting time. Ch, | have to drive to my
publishing offices a couple times a
day—a six-minute trip. In good weath-
er | do it on my Yamaha scooter, which
is a bit faster than the van. In the van |
get double use of the time by reviewing
new CD releases while | drive.

How much time could you save by
really paying attention to it? If you
aren’t by nature a fast driver you proba-
bly shoutdn’t save time by driving fast.
But there are plenty of ways you can
save time when you give it thought. If
this just means being able to waich
another sitcom a day, why bother? But
if it means being able to start a small
business at home which could eventu-
ally make you independent. . .7 All it
takes is anideaand the gutsto give ita
try. So let’s not hear the old saw that
youdon'thavetime. . .okay? The least

you can do is read a few more books
and magazines, thus adding to your
work skills and making you a more in-
teresting person to talk with on the air.

If you: have gnough money 1o buy ail
the ham gear your heart desires, then
save time so you can get a signal on
through & ham satellite—now there’s a
real challenge! Or how about setting up
a 220 repeater cross-banded to 75 me-
ters so Novices will be able to join in the
round tables?

But, Is It Legal?

A recent letter said thal many hams
who apparently live very isolaled lives
are unaware that it is completely legal
for Novices (or any other class li-
censas} to be repeated on the low
bands and make cross-band contacts.
Preserve us from the Nervous Nellies
who wring their hands in an-
guish . . . “Golly, do you really think it's
legal? Maybe we hetter get a lstter
from the FCC saying it's legal before
we dothat.”

For the tenth from last time, if you
don’t know the ham rules yet, then
please read 'em so you will. The basic
law of survival with the FCC is simple: If
it isn’t prohibited, it’s legal. That
means if you aren’t sure about il, go
ahead and do it until you get an official
complaint from a monitoring station—
which is most unlikely because the
FCC doesn't bother moniloring the
ham bands much these days. Perhaps
it's too depressing. If you domanage to
get a citation, you can apologize—if
they can cite an actual rule against
what you've been doing. The positively
worst thing you can do is ask first. You
cerfainly should knew encugh about
bureaucrats by now to know that
they’re never going to risk their careers
by making decisions which could ever
be challenged. So when you ask, the
answer will always be the same: ne.
Then something which might never
have been questioned because it
wasn’t prohibited is now illegal. Don’t
ask. And if you have a friend who in-
sists on asking, convince him to do it
your way. Use force, if necessary.
Whatever force it takes.

If you dao take this time thing serious-
ly and free up previously wasted time,
may ! suggest for the umpteenth time
your finding a youngster 1o Elmer? |
can’t help but think of Bill Welch
WEDDB and his wife Marie WEJEP,
who have brought thousands of
Novices 1o our hobby. As far as | know,
no cne ever comes near Bill and Marie
in developing and licensing Movices.
But it's worth trying 1o beat them.

The new Novice voice privileges
seam to be making a difference, so let’s
take advaniage of this and build mo-
mentum. It you have a radio club in your
area—and most of you do—it’s time to
start going to mestings again and gst
the club interested in bringing in
Novices and setling up Novice classes.

If the club repeater doesn’t have an
input in what's left of the Novice 220
band, get it set up so they can work
each other on 220 and also get through
to the 2m repeater. A cross-band sys-
tem to the lowar bands is more difficult,
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but will be great fun—and not just for
the Novices.

Back before the FCC made it illegal,
my WR1AAB repeater cross-banded te
10m and made it so hundreds of New
England Techs were able to work all
around the world. When the FCC out-
lawed it, | organized an FCC oral hear-
ing (1974), bringing in repeater
spokesmen from all around the country
to testify. This hearing resulted in the
deregulation of amateur radio, the
largest change in FCC regulations ev-
ar—and cross-banding was once mare
legal. This triggered the whole FCC
deregutation movement.

If you have seme club members who
don’t want Novices bothering them,
see what you can do to bring the cur-
mudgeons around. II's probably too
late fo change some. Many people are
s0 used to being negative and sour that
they are frozen in that mode. They
aren't much fun at club meetings, at
home, to wark with, or ¢n the air. Hap-
py people are not only more fun, they
live longer and are much more suc-
cessful.

Much of life calls for salesmanship—
at horne it makes life simpler, at work,
whether you're on the line with cus-
tamers or managing people, it’s sales-
manship that wins. That's the essence
of “How To Win Friends,”” a great boak
you should get your kids to read, even if
it's about 50 years old now.

Salesmanship is finding a way to get
people to want to do what you'd like
them to. It's the only way you can train
animals successfully, and it warks just
as wetl with kids and club members.
I've got three retired racing grey-
hounds which are fun to work with. You
can’t force a greyhound to do any-
thing—they just look martyred and lay
there. But they’ll do anything you want
once you've convinced them it's just
what they wanted {o do. How do you go
about getting people to do things?
Your wife? Your kids? Your em-
ployees? Your supervisors?

©On the air are you fun io talk with or
are-you sarcastic and easily angered?
Do you tend to be a “‘no space cadets”
op, a la the infamous W2QY? Cr per-
haps an op who gets pleasure out of
famming medical emergency nets like
W2BIB did? A sanctimonious repeater
control op can precipitate endless jam-
ming and kerchunking in retribution,
making life miserable for everyone,

Mo, you don’t have ta gush love over
the air. Just be nice, even whan it's
hard to do. When you're frustrated, it's
difficult 1o remember t0 be nice. It's

awful to hear a rare DX station talking
endiessly with someone and not stand-
ing by so you can break in. You know
the band is going to change and you're
going to lose out. Talk about frustra-
tion!

Or you chance upan a list operation
working one you desperately need. A
half hour fighting a pileup to get
threugh to a DX station is bad for you,
for the others in the pileup and miser-
able for the DX op. It's a lose-lose-lose
situation until you crush or outsmart
the others and get through and make
your silly ten second contact. The
eventual contactis never going to bring
back the hours you've shortened your
life by being frustrated and angry.

Medical science (all too often an oxy-
moron) agrees that negative emotions
suppress the immune system, opening
you 1o whatever bug or virus happens
to be present. A study by Dwight Bulk-
ley showed that every illness can be
traced back to a drop in the immune
system’s power, usually triggered
about 33 hours earlier by an emotional
trauma. Oddly encugh, he also found
that many aceidents could simitarly be
traced to a delayed reaction to earlier
traumas. That fender-bender, stubbed
toe or cut finger can be a reaction to
your anger over a net jammer a day
and a half ago.

. There’s much to be said for learning
to avoid things which upset you. | won-
der, if this ever became widely known,
woutd it end DXing and contests?

One more thing, while we're dis-
cussing ham frustrations. An old time
ham {what else is there?) was con-
cerned about our encouraging so
many new Novices. Wor't that make
our already full bands even worse? Ob-
viously he hasn’t been reading my edi-
toriais. No, if we can get a few more on
20m, perhaps i¥’ll get more old timers
in a frame of mind to encourage new
communications modes. | explained
how we could easily develep voice sys-
tems which would permit a thousand or
more times as many contacts in the
same bands, with less interference.
The technology is there, we just
haven’t bathered fo develop il. Per-
haps we're waiting for the Japanese to
do it for us.

Though most of the Spark-Forever
hams have wen their Silent Key certifi-
cates, we’'re still hearing an occasional
sutviving AM-Forever. When we get
some new modes going, we'll start
hearing SSB-Forever and FM-Forever.
Sigh. The upside is they'll shorten their
lives and hus not annoy us for long.

v Uppates

Number 33 on your Feedback card

the RF autput section.

UNIDEN'HR2510. POWER MOD UPDATE )

Due to a technical inaccuracy in my original 1est set-up, the PEP power
levels on page 48 of Sept. *‘ 73 Amateur Radic” were errongous. Afterrevamp-
ing the test bench equipment, and testing the new wattmeéter against a Bird 43,
the findings are as follows: in modified radios, 2-3 walts carrier, and 10-12
watls PEP average increase over the stock peaked-out radips. Therefore, the
original goal was reached, i.e. more power with better audio, and less stressin

| sinc¢erely apologize to everyone who may have been inconvenienced by
the origina results printed. With regards.to all, M.T. Stacey, KC4AHGH.
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RACK MT. POWER SUPPLY

* 13.8 VDC out, 115/230 in, 50/60 Hz.
* 30A @ 70% du%y, 25A @ 100% duty.
» Massive 30 Ib. Transformer & Heat %in ks.

- simproved! Now includes ‘‘audic mute”

Hioh Performance Boards & Sub-Assemblies

These are professional ‘‘Commercial Grade’’ Units—Designed for
Extreme Environments (—30to 60° C.) All Equipment Assembled & Tested.

SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board

+10 Wts. Output, 100% Duty Cycle!

sWithstands High VSWR

sTrue FM for exc. audio quality

*Designed specificially for continuous rpir. service.
Very low in "'white noise.”

=Spurious— 75 dB. Harmonics —60 dB.

*With .0005% precision grade xtal.

*BA-30 30 Wt. Amp board & Heat sink, 3 sec. L.P.
filter & rel. pwr, sensor.

*BA75 75 Wt. unit also available

SCT110 Transmitter Assembly

*SCT110 mounted in shielded housing

+Same as used on SCR 1000 & 2000X
*Completely assmbld. wiF.T. caps, 30238 conn.
*10, 30, or 75 Wt unil.

SCT 410B UHF Transmitter Bd. or Assy.

=Similar ta SCT110, 10 Wts. nom.

sincludes “on board” proportional Xtat
Osc./Oven circuitry for very high stability!

*BA-40 40W. UHF AMP. BD. & HEAT SINK

SCAP Autopatch Board
*Pravides all basic autopatch functions
*Secure 3 Digit Access; 1 Aux On-Otf function, Audio
AGC; Built-in timers; etc. Beautiful Audio!
*0/1 inhibit bd. also available
s*Write/call for details and a data sheet

RPCM Board

+UUsed w/SCAP board to provide ‘'Reverse Patch"”
and Land-Line Control of Repeater
=includes land-line "answering" circuitry

Lightning Arrester For Autopatch

*Gas Discharge Tube shunts phone line surges to
ground

sHandles up 10 40,000 Amps!

*The Best device available to protect Autopatch
equipment from lightning damage.

/e SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, 9 « Norristown, PA 19403 ¢ (215) 631-1710 ¢ Fax: (215) 631-5017 « Telex: 846-211

CIRCLE 51 ON READER SERVICE CARD



Mumber 25 on your Feedback card

RrrYLoOP

Mare I Leavey, M.D., WASAJR
& Jenny Lane
Balfimore MD 21208

RTTYers Speak Out

The readers of this column are a
vocal lot! | was both overwhelmed
and gratified by the response to
the survey | published here a few
manths back, and | didn’t antici-
pafe so many responses.

Teo begin with, and it's no big
surprise, 94% of you are gctive on
RTTY, with the rest interested in
getting on in the near future. Only
about 30% of you are using me-
chanical teleprinters, however,
with the rest describing various
computer configurations. There
were no responses from those
who were using a dedicated elec-
tronic RTTY terminal.

RTTY Systems, Software,
and Bands

Amang mechanical teleprint-
ers, several of you are using Mod-
el 28-ASR machines, and others
are using Models 28-KSR, 28-R0,
32-KSR, and 35-ASR. lsn't any-
body using a Model 15 any more?

Computers used for RTTY were

Amateur Radio Teletype

even more diverse. While Com-
modore C-64s lead by a few per-
centage points, there are plenty of
PC-XT and PC-AT clones, Tandy
1000s, TRS-8C Models | and I,
Apples, Amigas, CoCo 2s and 3s,
and even an SSB Chieftain.

With all these systems, it’s no
shock that the number of programs
is even more varied. Some of
them, such as the AEA or Micro-
log programs, are well-advertised,
commercial programs. But oth-
ers, such as YAPP, Super RATT,
Mickeyterm, RTTY 1-1, and home-
brew OS/9 terminal programs,
keep many of you on the air.

As to bands of operation, you
are really spread out, with 78% on
20 meters, 64% on 10, 50% on 15
meters, 35% on 80 meters, 35%
on 2 meters, 28% on 40 meters,
and about 7% on 12 and 18 me-
ters. Of ¢course, this adds up to
much more than 100%, as most of
you operate more than one band.

Coming Attractions

[ asked what you would like to
see in RTFY Loop, and the an-
swers, again, were spread all
across the spectrum. Leaders

FINALLY!
High-Powered
Sound from
your HT.

« 10 DB of Audio Gain &
+ 3.5 inch Oval Speaker
«» Automatic Shut-0FF
« Internal NiGad
Charger
= BExternal Power
5-15VDC

NOW HEAR THIS

Nﬁ%@ ELECTRONICS INC.

5417 Jet View Circle, Tampa, Florida 33634
Phone: (813} 885-6091 Telex: 289-237 (NAVL UR) Fax: (813) 885-3789

Model HTS-1
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were requests for information on
AMTOR, and more construction
and/or modification projects.
We have had some material on
AMTOR, and the several con-
struction projects featured recent-
ly have just been the tip of the
iceberg.

Other topics you would like to
see include: SWL reception and
hit inversion deccding, packet op-
eration, weak signal techniques,
details on older machines (this in
spite of the apparent dearth of
such machines in use), the history
of radioteletype, getting started in
RTTY, operating techniques,
mailbox access, and soffware
sources.

Some of you commented on the
difficulties folks are having putting
older equipment, like mechanical
teleprinters no one is using, with
seme of the terminal units, such
as Flesher or HAL. Sources of wir-
ing and interconnection informa-
tion on these units are few. While
we have covered some of this in
the past, | don't know whether |
have addressed every possibility.
Check back issues of RTTY Loop,
gither in the fibrary or by perusing
the RTTY Loop Index, to see if the
problem was described. If so,
check that issue; if not, drop me a
note with your specific problem.

Make Docs Simpler

Over the past several years we
have seen an influx of manufac-
turers targeting the RTTY market.
The comments and complaints |
received concerned the quality
of documentation supplied with
otherwise excellent hardware.
It's now relatively easy for new-
comers to ham radio to access
many digital modes using inex-
pensive interfaces. The documen-
tation for many of these devices,
however, doesn’t target entry-
level users.

The manufacturers should ad-
dress this problem by packing
some elementary and back-
greund material along with the so-
phisticated literature that comes
in these super-boxes. Even | am
befuddled by some of these man-
uals sometimes! Look for entry-
fevel info on the setup and use of
these TNCs and data controllers
in future columns.

Speaking of befuddlement, an-
other of you elaborated on the
confusion on the bands between
the 60 speed and 100 speed
crowds. This person felt that the
biggest pain in the neck on RTTY
today is having to constanily
switch speeds just to see what is
happening, and he believes that

we should set 100 speed as the
standard because of the many
computerized RTTYers out there.

Setting a standard is an excel-
lent idea. On the other hand, how-
ever, if we set a 100 speed stan-
dard, it would shut out maybe a
third of the harns presently on RT-
TY and make a great deal of inex-
pensive equipment obsolete.
Such equipment often represents
the only viable way for a neophyte
to approach RTTY. Let's hear
from you about this!

Another comment concerned
quite a few Commaodore C-64 users
who are using one of the newer
multimode terminal units, and are
generally dissatisfied with the ter-
miral program they are using.
Jack Skubick K8JS suggests us-
ing a public domain program
called THIRDTERM. This menu-
driven program is said to have log-
ical keystroking, support for most
printers, a large capture text buf-
fer, and professional operation
and screen appearance. He is will-
ing to send the program fo any
user who sends him the princely
sum of $3. Address itto Jack at 791
106 Ave., Naples, Florida 33963,
and tell him you are interested in
THIRDTERM, as described in this
month’s RTTY Loop.

One final note from the pile. it
appears that Amiga users are on
the rise, with Amiga Users’ Nets
on 10 and 75 meters, as well as
some on 20 meter AMTOR.

Venerable Mode

One of the reasons | published
this survey was to get a sense of
just how active the RTTY segment
of amateur radio currently is. As a
facet of the hobby which has its
roots back some forty years or
more, RTTY predates SSB and
FM on a practical tevel. Only CW
is an older popular mode. RTTY
shows its age well, continuing to
provide both the newcomer and
old timer with a unique, fascinat-
ing mode of communication for
practical service, such as passing
messages, and strange entertain-
ment with RTTY pictures and bell
songs. RTTY is also a good intro-
duction to the wonderful world of
digital communications.

| hear you, and wili take the
cue to cover all this, and more,
In the months ahead. As always,
feel free to drop me a note at
the above address, or send elec-
tronic mail on CompuServe (ppn
75036,2501) or Delphi (username
MARCWABAJR). A seli-ad-
dressed, stamped envelope will
get you anindex to past editions of
RTTY Loop.




For further delails contaat your jocal deatar ar Orfon.

P.O. Box 9577

Canoga Park, CA 91309
Tel: {818) §88-4927
Fax: {818) 888-5112
Telex: 697-4839

ORION
BUSINESS
INTERNATIONAL, INC.

Professional
Tool Case .

‘h““ﬂﬂl o
I.

f ”‘: |

Model ARIM5 20

* Two removable pallets =48
hold over 60 tools

= Case top has built-in
document holder

* Case bottom is
partitioned into 3 areas

A handsome black case to organize and

transport your valuable tools and instruments. This is

the same quality case used by literally thousands of professional

field engineers. Case is made of high impact polypropylene,

and has snap-action key locks and a padded handle.

Size: 712" x 127" x 5"

Tools are not included.

Offer expires January 31, 1990. coﬂtact eﬁﬁf

To order call:

1-800-225-5370

In MA: (508) 682-2000

Same Day Shipment!

Money Back Guarantee!

TJerms: Visa, MC, Amex;

PQ’'s from qualified firms accepted.

Add $5.50 for packing and delivery

FREE CONTACT EAST CATALOG

Contains thousands of products for testing, repairing & assembling
slectronic equipment. To get your free catalog, call (508)682-2000.

BATTERIES?
CALL THE EXPERTS
E.H. YOST & CO.

7344 TETIVARD
SAUK CITY, Wl 53583

(608) 643-3194
FAX (608)643-4439
ASK FOR FREE CATALOG

EVERETT H. YOST KB9X1
WE HAVE BATTERIES FOR COMMERCIAL,
AMATEUR RADIO, COMPUTERS, TOOLS, PHONES
AND MORE.

—INTRODUCING—

Our High Powered ICE PACK for your ICOM
COMPARE OUR PRICE & VALUE

ICOM ICEPACK
QUTPUT mAh PRICE OUTPUT mAh PRICE
BP-7 1375 490 $69.95 IC12 125V 700  $69.00
BP-8 8.4 800 $69.95 AF-10 9.6V 800  $54.00
N/A — — — IC-10 9.8V 1060 $61.00

—NEW—

ICOM 8 cell Alkaline/NICAD battery pack .... $23.00

—REPLACEMENT BATTERIES—
FOR ALL YOUR NEEDS
Nickel Cadmium, Alkaling, Lead-acid, Lithium, Mercury, etc.
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PERFORMANCE
AND VALUE
WITHOUT COMPROMISE

KRP-5000
REPEATER

2 METERS-220-440

The first choice in
Transmitters - Receivers
Repeaters
Repeater Controllers
Power Amplifiers
Voice Mail Systems
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CALIFORNIA

Burbank
Free OBL Cards on orders over $106i! Dis-
count prices on ail amateur products. Open 7
days a week. Call our Bulletin Beard. A-TECH
ELECTRONICS, 1033 Hollywood Way, Bur-
bank CA 91505; (818) 845-5203, {818) 846
2298 FAX, (818) 8466746 Modem/BBS.

San Diego

Hard to find parts, surplus slecironics, stan-
dard line items. Hams, hobbyists, industriai
professionals—from nuts & bolts to laser
diodes...Electrenically speaking, Gateway's
got it! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC-
TROMICS, 9222 Chesapeake Drive, San
Diega CA 92123; (619) 279-6802.

COLORADO

Denver

Hard to find parts, surplus electronies, stan-
dard line items. Hams, hebbyists, industrial
professionals—irom nuts & bolts to laser
diodes...Electronically speaking, Gateway’s
got itl M-F 8-6:30 Sat. 8-6. GATEWAY ELEC-
TRONICS, 5115 N. Federal Blvd. #32, Den-
ver CO 80221; (303) 458-5444,

DELAWARE .

New Castle
Factory authorized dealert Yaesu, ICOM,
Ten-Tec, KDK, Kenwood, AEA, Kantronics,
Santec. Full line of accessories. No sales tax
in Delaware. One mile off |-95. DELAWARE
AMATEUR SUPPLY, 71 Meadow Road,
New Castle DE 19720; (302) 328-7728.

Preston
Ross WB7BYZ has the largest stack of ama-
teur gear in the Intermountain West and the

best prices. Call me for a#l your ham needs.
ROSS DISTRIBUTING, 78 S. State, Preston
1D 83263; (208) 852-0830.

Wellington

We have it! ASTRON. BUTTERNUT, EN-
COMM, HEATHKIT, GORDON WEST,
KANTRONICS, LASER COMPUTERS, MFJ,
RADIO SHACK, TEN-TEC, VALOR ANTEN-
NAS & more. Small town service with dis-
count prices. DANDYS, 120 N. Washington,
Wellington, K$. 67152, (316) 326-6314,
Circle Reader Service 263 for more informa-
lion.

. " MISSOURI :

St. Louis

Hard to find parts, surplus electronics, stan-
dard line items. Hams, hobbyists, industria
professionals—from nuts & bolts to laser
diodes...Electronically speaking, Gateway’s
got it! M-F 9-5:30 Sat. 9-5. GATEWAY
ELECTRONICS, 8123 Page Blvd., St. Louis
MO 63130; (314) 427-6116.

Derry

Serving the ham community with new and
used equipment. We stock and service most
major lines: AEA, Astron, B&W, Bencher,
Cusheraft, Hustler, ICOM, Kenwood, KLM,
Larsen, MFJ, Mirage, Vibroplex; books, ro-
tars, cable and connectors. Businass hours
Mon.-Sat. 10-5, Thursday 10-7. Closed
Sun./Holidays. RIVENDELL ELECTRON-
1CS, 8 Londonderry Road, Derry NH 03038;
{603)434-5371,

DEALERS: Your company name and message can contain up to 50 words for as little as $420 yearly
(prepaid), or $210 for six months (prepaid). No mention of mail-crder business please. Directory text and
payment must reach us 60 days in advance of publication. For example, advertising for the April '89 issue must
be in our hands by February 1st. Mail to 73 Amateur Radio, Box 278, Forest Road, Hancock, NH 03449.

NEW YORK

Jamestown

Western New York's finesi amateur radio
dealer featuring ICCM-Larsen-AEA-
Hamtronics-Astron. New and used gear. 8
am to 5:30, Sat. and Sun. by appointment.
VHF COMMUNICATIONS, 280 Tiffany
Ave., Jamestown NY 14701, {(716) 664
6345. Circle Reader Service number 129 for
mare information.

Manhattan

Manhattan’s largest and only ham and two-
way Radic Store. Featuring MOTOROLA,
ICOM, KENWOOD, YAESU, AEA, SONY,
UNIDEN, etc. Full stock of radios and acces-
sories. Open 7 days M-F, 9-6:30 pm; Sat &
Sun, 10-5 pm. We ship worldwide. BARRY
ELECTRONICS, 512 Broadway, New York
NY 10012; (212) 925-7000. FAX (212) 925-
7001.

NORTH CAROLINA

Greensboro

10a.m. to 7p.m. Closed Mcnday. ICOM our
specialty—Sales & Service. Also (to name a
few): Ten-Tec, Yaesu, Kenwood, Bencher,
Sangean, B&W, MFJ, Alinco, Comet, Sure,
Callbooks, Ameco. Frank N4AZM, Mae
KB4IMX. F&M ELECTRONICS, 3520 Rock-
ingham Road, Greensboro NC 27407; (919)
289-3437.

Columbus
Central Ohio’s full-line autherized dealer for
Kenwood, ICOM, Yaesu, Ten-Tec, Info-Tech,
Japan Radio, AEA, Cushoeraft, Hustler, and
Butternut. New and used equipment on dis-
play and operational in our 4000 5q.ft. store.
Large SWL department, too. UNIVERSAL

AMATEUR RADIO, 1280 Aida Drive,
Reynoldsburg (Columbus) OH 43068; (614)
866-4267,

PENNSYLVANIA =~

Trevose

Authorized factory sales and service. KEN-
WOOD, ICOM, YAESU, featuring AMER-
ITRON, B&W, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRONICS,
AEA, VIBROPLEX, HEIL, CALLBCOK, ARRL
Fublications, and much more. HAMTRON-
ICS, INC., 4033 Brownsville Road, Trevose
PA 19047; (215) 357-1400. FAX (215} 355-
8858. Sales Qrder 1-800-426-2820.

_ TEXAS

Dallas

In Dafias since 1960. We feature Kenwood,
ICOM, Yaesu, AEA, Buiternut, Rohn, ama-
teur publications, and a full line of acces-
sories. Factory authorized Kenwood Service
Center. ELECTRONIC CENTER, INC., 2809
Ross Ave., Dallas TX 75201; (214) 969-
1936.

Houston

Hard o tind parts, surplus electronics, stan-
dard line items. Hams, hobbyists, industrial
professionals—from nuts & bolts to laser
diodes...Electronically speaking, Gateway's
got it! M-F 9-5:30 Sat. 8-5.GATEWAY
ELECTRONICS, 9890 Westpark Drive,
Houston TX 77063; (713) 978-6575.

Southwest Houston
Full line of Equipment and Accessories, in-
house service, Texas #1 Ten Tec Dealer!
MISSION COMMUNICATIONS, 11903 Aliet-
Cledine, Suite 500, Houston TX 77082;
(713) 879-7764.
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Choice Selection.

Now you can have it all! Take all the qualities you've come to depend on in & 528 CT0SE ENCODER-DECODER  Based on the time proven
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant  TS:32, the industry standard for over a decade. The TS-32P gives vou
Programming, Unequaled Reliability; and add full spectrum tone versatility  the added versatility of a custom, changeable memory base. A fow price
multi-+tone capability without diodes, a reprogrammable memory. .. Its our new  of $57.95 makes it an even sweeter deal.

harvest of CTCSS tone equipment. == S5-032F ENCOUEH  Based on the equally popular

The choice is yours! If standard CTCSS EIA tones do not W SS5-32 encoder. Available for CTCSS, or audible burst
suit your taste, select any 32 tones of your liking from 15.0Hz to | tones up to 6550.0Hz. Price is $28.95.
255.0Hz. And if you change your mind, nio problem; the mem- % SS-225MP SUB-MINIATURE ENCODER  Qur
ory can be changed in your shop with our HHP-1 programmer, W smallest encoder for handheld applications. Now you
or at our factory for free. Your working tone is accessed by a \, can satisfy that. customer that needs to access multi
simple DIP switch, so theres no fussing with counters or other
test equipment.

Call teday tollfree and find out more about this fresh new flexi-
bility in tone signalling, and don't forget to ask about multitone
switching without cumbersome diode networks or binary switches.

ts all brought to market by the people who introduce the fresh-
est ideas in tone signalling, and of course our customary same day
shipping and one year warranty apply

i ple repeater sites with a radio that has precious little
W space inside. At $27.95, the price is small too.
HHP-1 HANDHELD PROGRAMMER For
programming the 32 memory locations in any of
our new programmable preducts, including our
SD-1000 Bvo-Tone Sequential decoder. The
HHP-1 is battery operated for field use, and
will program ANY 32 tones from 15.0 to
6550.0Hz in .1Hz. increments. Price is

$199.95. @

’ COMMUNICATIONS SPECIALISTS, INC.
T 426 West Taft Avenue ® Orange, CA 926654296
106 L' Local (714) 998-3021 » FAX (714) 9743420 » Entire U.S.A. 1-800-854-0547
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Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

Take a PEAK with Coaxial Dynamics “NEW" Model 83000A, designed
to measure both FWD/RFL power in CW
and FM systems simply and quickly.
Then with a “FLIP™ of a switch,
measure “PEAK POWER" in most
AM, SSB or pulse systems. Our
Model 83000A features a complete se- |
lection of plug-in-elements plus a 2
year warranty. This makes the
Model 83000A an investment worth
looking at. So go ahead, take a
“PEAK”, you’ll like "WATT" you seel
Contact us for your nearest autho-
rized Coaxial Dynamics representa-
tive or distributor in our world-wide
sales network.

- 3
L Y
El

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-287-2233
1-800-COAXIAL

Telex 98-0630

Service and Dependabiﬁty.. .a Part of Every Product
See us at Dayton, Booths 401-402

CIRCLE 186 ON READER SERVICE CARD

HT’s, or wire a separate computer via RS-232
cable into your mobile
or base VHF or UHF

rig. Connect your

N DW receive or
leave messages

with other local hams
using the 16K Bulletin
Bouard featured on the
smallest TNC available —

a fast-growing number
of packet hams.

and you're ready to call

The HK-21 Pocket

Packet requires only a
single 12 VDC@ 40mA
POWer Source Or as

litele as 29mA from an

the Heath® HK-21
Pocket Packet.
The BBS operates

under vour call with

message
ke Send or Weite 4aCross...
ek e Cven when
the sysiem And the . 0N O)8 GBI
listening.

optional HKA-21-1,

battery.

The Heath® HK-
21 Pocket Packet —
$219.95 S
To order, call
1-800-253-0570

HK-21 Pocket Packet is
fully TNC-2 compatible.
Hookup is easy.
Plug in supplied cables
instantly to most For information on

Heath’s complete

products call
1-800-44-HEATH
for your FREE

internally mounted 4.8
volt, 120 mAh, NICAD

line of amateur radio

Heathkit® catalog.

Best to start with.

. ' Best to stay with.
iy / Heath Company
RI9HR) His Benton Harbor, M| 49022
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Lisy JUN's
1C-781 New Deluxe HF Rig S6149 Calls
1G-765 Gen. Cvg Xovr 3149.95 Callg
IC-735 Gen. Cvg Xevr 1149 Cals
1C-7514 Gen. Cvg Xovr 1699 Call$
IC-R7000 25-1300 MHz Rovr 1199 Call $
IG-R7 1A 100 KHz-30 MHz Revr 999 Call$
1C-228AH FiM Mobile 25w/45w 509/539 Calls
1C-28A/H FM Mobile 23wi45w 469/459 Call$
IC-2GAT 2m 7w HT 429.95 Call
1C-800 Six Band Mabile 639 Call 3
1C-35 AT 220 MHz 449 Calls
1C-25 AT 2M 439 Call§
IC-45 AT 449 Calls
IC-48A FM Mcbie 25w 509 Calls
IC-aGAT New 6w HT 449,95 Calls
IC-38A 25w FM Xewr 489 Calls |
IC-32AT 2mi70cm HT B629.95 GCallg

SPEGIAL LIST SALE
IC-12AT $473.95 $333.95
1.2 6Hz Fi, AT
IC-04AT $449.00 $299.95 I
KENWOOD
RZ-1 Wideband Rcvr 599.95 Callg
TS-840SAT Gen. Cvg Xevr 2449.95 Call§
TS-4408/AT Gen. Cvg Xovr 1449.56 Calls
TS-1408 Gen. Cvg Xcvr 949.95 Callg
TM-55AT 2m=70cm 1.2 GHz 469.95 Call§
TS-790A 2m-70em 1.2 GHz 1999.96 Callg
TS-711A All Mada Base 25w 1059.95 Call§
TR-7514 All Mode Mobile 25w 699.95 Callg
TM-231A 2m 45w 459.95 Calls
TH-215A 2m HT Has It All 399.99 Call$
TH-25AT 5w Pocket HT NEW 368.95 Call &
TM-721A 2m/70cm FM Mobile 72995 Call§
TM-TO1A 2mi70cm Mobila 599.95 Caif g
TH-75A 2m{70cm KT TBA Cang
TM-431A Compact Fi4 35w £99.95 Call g
TH-45AT 3w Pockel HT 226 MHz 289.95 Call g
SPECIAL
TMB21A 729.95 Calls |
220/440 DUAL BAND
YAES
FT-767 GX Gen. Cvg Xcvr 2299.00 Call §
FT-757 GX 1l Gen. Cvg Xewr 1280.00 Call
FL-7000 15m-160m AMP 2279.00 Call$
FT-2128H NEW 2m 45w 499.00 Call$
FT-7128H 70crn 35w 536.00 Call$
FT-260R Al Mede Portable 610.00 Calls
FT-23 RITT Mini HT 351.00 Call$
FT-7368H, All Mode 2025.00 Calls
FT-470 2mi70cm HT 576.00 Call

SPECIAL

FT-7476X GEN'L CVG XCVR 5885.95 CALLS

3919 Sepulveda Blvd.

JUN'ST TN
ELECTRONICS

Culver City, CA 90230

213-390-8003

CIRCLE 272 ON READER SERVICE CARD




X-ing, contests, pile-
ups, traffic handling.

When you need to command
attention, you will with the
SB-1000 Linear Amplifier from
Heath. And you'll do it for a cost
that no one else can match.

From our recent DX-pedition
to Taiwan, operators easily
. controlled pileups with the
SB-1000 and nothing more than
a dipole antenna. This means
that when conditions are tough,
you know you can depend on
your SB-1000 to lift your signal
above the rest. Whether
you're using a dipole or
stacked monoband beams.
Proven output power

We don't play games by
using old rating methods to
make you pay for input
power you don't get at the

antenna. What you do get is
1000 watt output of peak

Heathkit

SB-1000 LINEAR AMPLIFIER

MULTIMETER
BLAEE POWER

CURRENT lI' oUTPLT
Hlﬁf_}lge == ( /{..- ALE
Lis ,

W \\ s

envelope power on SSB and 850
watts on CW. Even 500 watt
output on RTTY.

On the chance that someone
might doubt our claims, at
hamfests we demonstrate that
with only 80 to 100 watts of
drive, our SB-1000 develops
more output than even the
world-famous Heath SB-220!

Designed for today, the
SB-1000 offers quiet, compact
tabletop operation at rated
output. That's only 1.7dB (or
about ¥4 of an S-unit) below

Top

performance
for less than

S80 cents

TRAKEMIT

-

the maximum legal power
limit.
“I'built it myself!”

Because you build the
Heathkit SB-1000 Linear
Amplifier yourself, you not only
enjoy cost savings, you have the
unique opportunity of knowing
your equipment inside and out.

A top quality amplifier, cost
savings, bragging rights, plus
industry-recognized Heathkit
manuals and technical assist-
ance from our licensed ham
consultants, should you ever
need it. An offer that's hard
to pass up.

See the $B-1000 and our
complete line of amateur
radio products in the Spring
Heathkit Catalog. Call today
for your free copy.

1-800-44-HEATH

(1-800-444-3284)

Best to start with.
Best to stay with.

Heath Company

Benton Harbor, Michigan 49022

© 1989, Heath Company.
Hearhkit is a registered
trademark of Hearh Company.
A subsidiary of Zenith
Electronics Corporation.
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7 3 INTERNATIONAL

Notes from FN42

As we come closer and closer to
the European Economic Commu-
nity and the development of a
more cpgen economic system,
what will happen to prices of ham
radio related equipment? By com-
paring the presemt prices of ham
equipment and other consumer
goods (after conversion to the
Yankee dolfar) in the European
area, and like iterns in the USA,
we can generalize that the Eu-
ropean-sold goods are one and
one-half to two times {or maybe
even more) more expensive.

It aiso appears that we are be-
coming more appliance-operator
oriented rather than home-brew
oriented. With the high cost of
buying the newest manufactured
ham goods, are we shooling
ourselves in the foot? Are our at-
tempts to increase the numbers of
young hams being hurt by the
high cost of equipment?

For those of you closest to that
market, please keep us informed
on your observations of the “new
economy” as it develops.

Roundup

Australia. From Amateur Radio
(Austratia) via Ken Gott VK3AJU,
Federal Awards Manager: *'Are
the glasnost’ and perestroika poli-
cies of Soviet leader Mikhail Gor-
bachov having an impact on ama-
teur radio? | think perhaps they
are.”

Ken reporis receiving his R6K
award a couple of weeks ago. Is
that remarkable? Yes, because
the package was sent directly to
his QTH, something that wouldn't
have happened several years
ago. They would have been stock-
piled, and posted in bulk at annual
intervals to the WIA Federal
Office.

[{t’s very nice to see direct com-
munications by more than just the
airways.—C.C.C.}

Ireland. Congratulations to
Dave Moore EI4BZ, editor of the
Irish Radie Transmitters Sociely
Newsletter, on his receipt of the
Arup Cup from the Society in hon-
or of his efforts in producing the
monthly newsietter.

[it's always a pleasure to read a
well-prepared newsletter, and
Dave certainly deserves recogmi-
tion.—C.C.C.|

Switzerland. The 13th Plenipo-
tentiary Conference of the Inter-

edited by C.C.C.

national Telecommunication
Union {ITU}, which met for almost
six weeks (23 May—30 June) at the
Acropolis in Nice {France), drew
to a close with the signature of the
Union's new Constitution and new
Convention on the evening of Fri-
day, 30 June.

Over 1,000 delegates from 143
of the 166 ITU Member countries
attended the Conference, as well
as observers from other interna-
tional organizations.

The Conference, which is the
ITU’s supreme body and meets
every five or six years, had to
adopt a Constitution and a Con-
vention to replace the Internation-
al Telecommunication Conven-
tion adopted at Nairobi in 1982, an
international treaty binding upon
the States Members of the Union.

The Conference also had to re-
view the structures, methods and
resources of the ITU with a view to
securing the operation and de-
velopment ot world communica-
tions in the 1990s and beyond.
Telecommunications technology
has grown more vigorausly in
the seven years since the last
Plenipotentiary Conference than
inthe previous 70 years. The Con-
ference was therefore required to
make decisions crucial for the fu-
ture of the Union and international
telecommunications, in the fieids
of frequency sharing and use. reg-

ulation of services, standardiza-
tion of communication eguipment
and systems, and telecommuni-
cations deveiopment in the Third
World.

Seven Conferences were pro-
grammed by the Nice Conference
for 1989--1995: (1) The Second
Session of the Regional Adminis-
trative Conference for the Plan-
ning of VHF/UHF Television
Broadcasting in the African
Broadcasting Area and Neigh-
bouring Countries (Geneva, 13
November—8 December 1989}. (2)
A two-day Regional Administra-
tive Conference to abrogate the
Regional Agreement for the
African Broadcasting Area
(Geneva, 1986), Geneva, 4-5 De-
cember 1989. (3) An extraordinary
Plenipotentiary Conference
(Geneva, twa weeks) depending
on the degision taken by the Ad-
ministrative Council in its 1991
session. (4) A World Administra-
tive Radio Conference on fre-
quency allecations in certain
bands: 2-30 MHz for additional
allocations to the broadecasting
service; 0.50-3.0 GHz for alloca-
tions to the land-mobile, mobile-
satellite, direct broadcasting-
satellite, space research and
space operation services; and
11.7-23.0 GHz for aflocations to
the high-definition television
broadcasting-satellite service
(Spain, 1992, four weeks and two
days). (5) A World Administrative
Radio Conference on matters re-
lated to the HF broadcasting ser-
vice, HFBC (Geneva, 1993, four
weeks). (6) A Regional Adminis-

Albania}
4—Flag Day, Panama

8—Queen’s Birthday, Nepal

14—Dynasty Day, Belgiurn

17—Army Day, Zaire
18—~National Holiday, Oman

begins
2(0—Revolution Day, Mexico

Calendar for November

1—~National Day, Algeria, Antigua (24th for Zaire, 28th for
Mauritania, 30th for Barbados and Benin)

3—Culture Day, Japan; Independence Day, Panamiz {18th for
Morocco, 21st for Somali Democratic Republic. 22nd for
Lebanon, 24th for Zambia, 25th for Suriname, 28th for

5—First Cry for Independenca; El Salvador
6—Green March Day, Morocco
7—Election Day, USA; October Revolution Day, USSR

11—Veterans Day, USA; Armistice, France; Remembrance Day,
Canada (12th for Bermuda, 13th for Great Britain

15—Preclamation of the Republic. Brazil (29th for Yugoslavia)
19—Day of National Mourning, Germany; Latin American Week

22—Day of Prayer and Repentance, Germany
23—Thanksgiving Day, USA; Labor Thanksgiving Day, Japan
30-—5t. Andrew’s Day, Scotiand
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trative Radio Conference to estab-
lish criteria for shared use of the
VHF and UHF bands allocated to
the mobile service, the broadcast-
ing service and the fixed service
and, if necessary, 1o plan the
broadcasting service in all or part
of Region 3 and the countries con-
cerned in Region 1, to be decided
by the Administrative Council af-
ter consulting the Members con-
cerned. (7) An ordinary Plenipo-
tentiary Conference (Japan,
1994, five weeks), to be confirmed
by the Administrative Council in
1991.

[Within several of the above
Conferences lie the possibilities of
losing or gaining frequency spec-
trum for the worldwide amateur
community. If behooves all of us
te become known to our country's
representative of the ITU and
make our desires known. Also in-
sure that your country’'s national
ham organizations are aware of
the imporfance of these confer-
ences. As we gain more informa-
tion on the ITU Representalives,
we will put this info on the 73 BBS
(603-525-4438, 300/1200 baud, 8
data bits, no parity, and one stap
bit) for your viewing and/or down-
loading pleasure. You can also
write: ITU, Place de Nations, CH -
1211 Geneve 20, Switzerland for
more information.—C.C.C.]

USA. We received the following
information about International
Amateur Radio Network (IARN)
from Glenn Baxter K1IMAN.

“The primary purpose of IARN
is to organize the amateur radic
response during international
emergency communications
crises. The secondary purpose is
to promote the utility of amateur
radio in all areas, including public
service, international good will,
and education.

“IARN was born an Sepiember
19, 1985 with the devastating
earthquake in Mexico City. The or-
ganization has also been invelved
in emergency communications
with the volcano eruption in Co-
lumbia, the 1986 earthquake in El
Salvador, the 1987 earthquake in
Los Angeies, the 1988 hurricane
Gilbert hitting Jamaica, and the
1988 earthquake affecting Soviet
Armenia. Many other smaller
scale emergencies have used the
services of IARN. IARN has been
recognized as cne of the major
worldwide organizations which
manage multination amateur ra-
dio emergency response.”’

You can get further intformation
by contacting: IARN, 1 Long Point
Road, Belgrade Lakes, Maine
04918, USA. Tel. {207) 495-2215;




AMATEUR TELEVISION Simply The Finest In

SURVIVES 100,000 FT. FALL Battery Charging Equipment

KPA5 1 WATT ATV XMTR ON 434 MHZ WORKED Qua[{fy ... By Design
PERFECTLY IN WB8ELK LIVE CAMERA BALLOON -

THROUGH 100,000 FT AND BACK TO CONTINUE Automatically evases memry
RUNNING EVEN AFTER FREE FALL IMPACT IN THE bl s
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES. pidail
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KPA5-E board $169
Shouldn’t your ATV transmitter be as reliable? Weather
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ontrol Products Unlimited, Inc.
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DTMF/steel keys!

sealed gold contacts!

A New AOR

\
w COLOR: AN keyboatds came in HLACK.\
LFTIONALL Specity DARK BROWN » Gontacts | \
e WATER PRODF/DUST PROOF » Comprately
solf contaenod - NO-FFL » Simpla 3-wirg connaction s
Dutput lawel &) ® Wids cpsrating range 41018 VDC =
Widm Temperatiin rengo <£2° 1o+ 160°F = Supptiedg with
instnistions, schamalic, Ismpiate & hardware.

100 Channels Low, Air,
High, UHF & 800VIH=z

-

P-IV 12 KEY VERT. 5$53* CALL OR WRITE
P-TH 12 KEY HORIZ. §53* FOR FREE CATALDG
P-g¥ 16 KEY VERT. $57* ‘Regquest quantity pricing
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e ® P.O. Box 2020
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Emphasis is on Quality & Reliability FAX-016-644-PIPO
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« Perfect for base or AR50

mobile. Includes AC 7ol Price. Freigh: Prepai

and DC power cords, {Expzess Shipping Optena!)

mobile mount hardware 329900

and 2 anterras. - ;
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FREE SAMPLE COPY! 650
Antique Radio's Largest Monthly Magazine
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10707 E- 106th St. Indpls., IN 46256 Also: Early TV, Ham Equip., Books, Telegraph, Allied Appliance & Hadio
— Toll Free 800-445-7717 T ArtDeco, 40's & 50's Radios & more... 4253 So Broadway - Englewood. CC 80110
; Visa and MasterCard &“‘J Free 20-word ad each month. Don’t miss out! VISAMAC » Disgount Prges » $100 For List
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PASAULIO LIETUVIL RADMLO
MEGEIY TINMLAS

Photo A. World Lithuanian Ama-
teur Radio Net.

FAX (207) 495-20€8; 14.275 and
21.275 MHz.

Paul Paulivkonis KB1TY pro-
vided us with information on the
International Lithuanian Amateur
Radio Net.

The International Lithuanian
Amateur Radic Net meets week-
ends on 21.330 MHz at 1500 GMT
or 1800 GMT, dependingon prop-
agation. When the 10 meter band
to Northern Europe is open, the
net then meets weekends on
28.444 MHz at 1400-1500 GMT.

The purpose of the net is to
provide an opportunity for radio
amateurs of Lithuanian descent
the world over o meet each other,
to rag-chew, and to practice
speaking the Lithuanian lan-
guage.

Currently the net has about 80
members, with a good 15-20 par-
ticipating in the weekend opera-
tions. Net coordinator is UP1BZZ
(Northern Lithuanian Group
which piaced second in the 1988
CQ WW Contest), assistant coor-
dinators are NSAUM, N6SFD, and
GABYW. KB1TY is the secretary.

Historic Lithuanian Sailboat
Crossing of the Atlantic Ocean

The International Lithuanian
Amateur Radio Net. founded a
year ago, volunteered to serve as
a message transfer center be-
tween three sailboats and shore
stations during the former’s cross-
ing of the Atlantic Ocean.

Three Lithuanian yachts, Au-
dra, Daife, and Lietuva, flying the
tricolor flag of Lithuania, set sail
from Klaipeda, Lithuania, for New
York on May 13, 1989, to com-
memorate the tragic transatlantic

Photo 8. Lithuanian Flag and
Olympic Emblem.

flight of the American-Lithuanian
Heros. Darius and Girenas. In
1933, the two pilots atiempted to
make a nonstop flight from New
York to Kaunas, Lithuania. After
successfully crossing the Atlantic,
they later crashed in eastern Ger-
many only several hundred miles
from their destination.

The three yachts successfully
crossed the Atlantic and arrived in
Atlantic Highlands, New Jersey,
on June 19-21. From there they
were triumphantly escorted to
New York's South Street Port on
June 24. During the entire cross-
ing, the Net, composed of ama-
teur radio eperators in Lithuania
and in the United States, as well
as in Bolivia, Israel, and England,
maintained an almost daily con-
tact with the boats, relaying mes-
sages and information. Contact
was lost only during several days
of very poor propagation.

The following amateurs and
club stations participated and
contributed much time and effort
to make this undertaking a
huge success: 4Z4KX, CPBAL,
G4BYW, WiHNF, WA1JZS,
KB1PI, KB1TY, K2SRK, K3JA,
W3POCA, K3STM, NB8AUM,
KASPVD, WOQVE, UP1BZO,
UP1BWW, UP1BZZ, UP2BKX,
UP2BH, UP2BR, UP2BLX,
UP2BBZ, UP2CS, UP2BO,
UP2BTE, UP3BH, UP3BK and
UP3BM.

Photos A and B show & pennant
printed in Lithuania by UP1BZZ
and distributed to participants of
the net. The front side contains
the coat-of-arms of Lithuania with
the inscription, in Lithuanian,
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“World Lithuanian Amateur
Radio Net.” The reverse side has
the Lithuanian flag, a shield with
the Lithuanian Qlympics emblem,
and the words “‘Lithuarians we
are born, Lithuanians we should
remain.” Interestingly enough,
anyone caught distributing these
national symbols a year ago
would have been jailed. Now they
are freely allowed to print them,

For more information on the or-
ganization, write Paul Pauliukonis
KB1TY, PO Box 321, Strafford NH
03884, USA.

[More evidence of the world-

wide openness continuing.
—C.C.C.]

CZECHOSLOVAKIA

Rudoif Karaba OK3PC
Gogol'ova 1882

955 Ol Topol'cany
Czechoslovakia

Rudy reports the results of the
OK-DX Contest 1988. The win-
ners of the single operalor cate-
gories are: Al Band UA1DZ, 1.8
MHz UC20M, 3.5 MHz LZ1B8B, 7
MHz LZINK, 14 MHz YUTKQ, 21
MHz UB5IJG, 28 MHz OK3CBU.
The winner of the Multi Operator
All Band category is 3W8CW.

The 1989 OK-DX Contest is the
first weekend in November 1983

SOUTH AFRICA

Peter Strauss
PO Box 35461
Northeliff 2115
South Africa

Johannesburg. The delegates
attending the annual general
meeting of the South African Ra-
dio League voted with an over-
whelming majority for the Head-
quarers of the SARL to be maved
from picturesque Cape Town to
the business centre around Jo-
hannesburg. One of the major
considerations was the lack of vol-
untary manpower to adeguately
manage the affairs of the 2500
members in the Republic. The
general fesling of the delegates.
who voted for the move, was
that with most amateurs situated
in the Johannesburg/Pretoria
area, better regional representa-
fion could be implemented with-

out any serious cost increases.

The League owns a small build-
ingin Cape Town accommodating
the Book Shop, QSL bureau, and
SARL Headquarters adminis-
tration.

To move the Headquarters 1000
miles is not an easy task. To meet
the deadlines and continue to
provide members with continuity
of service, the delegates appointed
an interim management commit-
tee. The original three-member
ber team was enlarged and man-
aged the League affairs until the
results of a national postal election
were dectared on 17 June 1989,

During its inaugural meeting
held at the Johannesburg Ama-
teur Radio Center (JARC), office
hearers were elected, and they
made a number of far-reaching
decisions.

In the past, South African Radio
Amateurs had to paste a QSL
sticker on all outgoing cards.
These stickers had 1o be bought
from the League or the local
Branch at a cost of about US
$0.02 each. The trouble to obtain
the stickers, even though the am-
ateur was a member and still "*had
to pay to QSL," caused many am-
ateurs to fail to QSL via the bu-
reau. Nenmembers foiled the sys-
tem by getting stickers from
members.

A new QSL system was one of
the first ““hot potato’ decision tak-
en by the new team in Johannes-
burg. With immediate effect, ro
QSL stickers will be required for
members. All outgoing cards will
be checked against membership
records. Nonmembers receiving
or dispatching cards will have
these returned.

For sorting QSL cards, an inno-
vative solution was presented to
the newly elected SARL Council-
lors and accepted: “The Bureauis
now run by a group of handi-
capped people known as the
“Young Adult Learning and Earn-
ing,” YALE, under the supervision
of Len Silberman ZSE6BYE and an
occupational therapist. While the
cost of this service is considerably
less than the employment of QSL
Bureau staff, the SARL is also
making a worthwhile contribution
to the YALE project. “The first
batches of cards have already
been mailed,”” Hans v.d. Groe-
nendaal ZSBAKV told our re-
porter.

Novice License for South
Africa Soon? With attention
given in the USA to the no-code
license, South African radio ama-
teurs are focusing their attention
on the creation of a Novice Li-



cence. Presently, South Africa
features a full CEPT class | com-
patible icense, callsign prefix Z5,
and a restricted license. The re-
stricted license, compatible with
the CEPT class N, permits opera-
tion on frequencies above 30
MHz. The technical exam is iden-
tical for both license classes, but
the Z8S license requires code at
12 wpm.

Considerable thought has been
given to the creation of alicense to
encourage young people of all
races to pass the radio amateur
exam (RAE). The minimum en-
trance level, similar to US Gener-
alfAdvanced class theory, was
considered a problem for young
beginners. The bursaries offered
by the South African Amateur Ra-
dio Trust have helped to increase
the profile of the amateur radio
service among young people in
South Africa.

Once a proposal, based on the
experience in other countries with
Novice licenses and local condi-
tions, has been formulated, the in-
traduction of such a license is not
expected to take long.

Fund-Raising Scheme At-
tracts Contributors. Recently,
the Joehannesburg Branch of the
SARL launched a fund-raising
scheme—the Johannesburg

WeST 2
SIBERIA

W
I

% Coxperaps

34 nponegexHe ABYXCTOPOKITK
pajuocuazeh (Hadswasnni)
€ NIOGHTEALCKIN PALHOCTANUHAMH
obaacrel 3ananuok Culupi
Class Mode
Npeacenarean WSDXC
WSDEC

Oruen

Photo C. WAWS Worked All West Siberia Award from the West Siberia DX Club, sent by UASMA. Again
Ioosely transiated by Bryan NS1B: "(To the award recipient) for successful two-way contacts (observed) with
amateur radio stations in the oblasts of Western Siberia.”

Branch 500 Club. Membership is
easy; you just make a one-time
contribution of BRand 500 (US
$200) to the fund. Members re-
ceive a handsome certificate in

recognition of their donation. The
funds are being used to help fi-
nance the move of the national
offices to Johanneshurg, and for
the purchase of essential office

equipment, including a FAX ma-
chine. Contributions should be
sent to SARL 500 Club, PO Box
13754, Northmead, 1511 South
Africa.

UG INTO PACKET!

Siﬁl'ple'--ﬂ-ilﬂ Easy.
Here's the castest packet radio et
visd don'teven haveta buyva TNC

Lo join the digial revolution. Just

let vaut PC dothe work: Plaga
P‘E‘ Backet ﬂﬂww'sﬂw ARV EK-
ﬁﬁis—:f‘nﬁ sfot and get om the air in
n‘umm:s, juist like an ﬂx;pﬁﬂ And
vouTlstill be able 1o use the PClor
ather 'work! The cmnplew VHF
systetn is only 1139.95!

Sophisticated, Too.

When yoit've mastered the basics,
use the F{‘,’_"*Pankcl, Adapier for
stmuItam:uus l:[tiHJTband HE
YHE. nmhmunn&m:, BBS, TCP,
1P, DXer’s PackerCluster, .2400
baud fand higher). Even use the

- Developer’s Package towrite your

own packet appheanion:

Software Included.

Unlike pthers, DRSI includes all
the snltware vou need. The THS
terminal package has split <creen,

lile savesend, binary file transfer,

prit, scroll, I‘E:‘r'itW?lf‘l.d more.

2400 BAUD

Maity areas are upgrading their
packet nets to this higher speed.
DESs M-24 nindem far 2400
baud connects simply with no

modifications to your rig and lets

vou operate both 1200 and 2400
simultaneousiy with your present
radio, Step up to this new speed
for just $79.95, today!

Call or Write

for complete
Product Catalog

2065 Range Road

Clearwater; FL 34625
ORDERS: 1-800- 999-020‘4
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Continued from page 13

Parts List

Tech, be careful when transmitting

The key is made from a mi- near the band edges!
croswitch with a lever arm. If you Par Type Source and No.
prefer, any key willdo. Don’tuse an | fFiavoeadio RS 12:20(, 12:002, 12203 Notes
electronic keyer, though, because | @i, a¥ [RF-102 HS 0762060 Those familiar with radio design
all the current for the transmitter | QB M3E1S A& 276-2035 may find the Flavorig a bit odd. For
passes through the key! In any | G2 RSy Bl Rey BSI70 instance, there is no electrical cou-
event, keep the key wires under one | @10 SERREA RS 278-2004 pling between the oscillator and Q1,
foot long for best results. It’s proba- | 91! Labzg ] (et the receive RF amp, and no explicit
bly not a good idea to mount the key "]': llhz":":ﬁ :2 ;T?g:lg mixer. Coupling is performed by
on the radio cabinet, because the | po 61 Vionar  RSI7E56] the proximity of the oscillator to the
v1brat10n producegi from pounding | s, 455 fHz Digg <oy Pag&R antenna coil. This method produces
on it may cause chirp or drift. Lo e TEO-D Radink the simplest, most sensitive receiv-

; L4 100 1iH RS 273102 er, and also eliminates oscillator
Tuning Up LG 10 ml Lyiggi iy W71 4300 pulling on strong signals.

Tune-up is very easy. First, TG4, TC2 6.50DF RS 2720 Also, the wire coupling wound
meunt the rig in its cabinet. Now, | 168 365 pE HS 2721337 around the antenna coil has no
install the batteries, set the T/R | 32 3':"'7-‘1 D@'K’J_?" S"':'121 NI ground connection. There’s more
switch to receive, and connect an ?Tjﬂsmk T;?i?ra 0y 963 than enough coupling as it is. And
antenna. Turn on the power anfi set {: o G167, s there’s no ining cap across the an-
the volume up about _twonthlr_ds. Gion 1o boA T A 275408 (5411 gaick) tenna coil. The FET’S_ internal ca-
You should hear some hiss ornoise. | g1z S103. G148 o001 mE pacitance, and the coil’s own dis-

Set the RIT tuning cap (TC3) to its

Cibe, CAOs Gria, G121 0 mF

midway point. Set the main tuning G108 CH20 200pF
cap to its fully meshed position [ 1115135 100 pF
47

(counterclockwise, when viewed Cipog
from the front of the radio). Use
your other HF rig in the CW mode

Al 33 pF and lower tape are from tha BS 272806 gasoriment:

to transmit a 3.695 MHz carrier, at | £106 SpF
the lowest possible power level, into | S i
the dummy load. Referring to Fig- ?ﬁu Liart
4 . 112 3 pF
ure 1, adjust TC1 until you hear the | -, in B e
carrier tone. Adjust IFT1 and IFT2 | =344 > F
for the loudest tone. Now, stop
transmitting. H101, F0a Ik
Set the main tuning cap to the | T8 FT1A i,
midway point. Carefully remove E:ﬁ:' E”g; LS :>?|IJ tag
some of the wax holding the antenna Hitin i e
coil to its rod, so that you can slide | pyng piqs 100
the coil back and forth. Pull it out so A0, A AT
that it is just hanging on the end of R113 100k

the rod. With the plastic end of a
screwdriver, slowly push it onto the
rod and listen for signal and/or noise
peaks. The first one is the undesired

Sonres: (gl Koy Gorporation, 707 Bronks dva, South, POBox &7, Thief
River Falls MM S2301-0677. (800} 344-4539. Radiokit, POBux 973, Pal-
hamm NH 03076 {603 635-2235.

tributed capacitance, resonate the
coil nicely on the 80 meter band,
with sufficient bandwidth to cover
the Novice segment without further
tuning.

Tracking of the TX and RX fre-
guencies across the band is much
more difficult to achieve in a super-
het than it is in a direct conversion
receiver. Careful alignment of TC1,
TC2, TC3, and TC4 will result in
fairly good tracking, but it may vary
by a few hundred Hertz from edge
o edge. Fortunately, you can use
the RIT control to compensate,
should it become a problem.

The VFO is very stable after
about a 10 minute warmup. If you
hear significant drift or instability,
check that all wires from the oscilla-
tor coil and going to the T/R switch
are kept short and held rigid.

The final transmit amp uses a

image frequency, and the next one is

the one you want. You’ll hear the static and
signals rise dramatically. It’s a pretty steep
peak, and it may take more than one try to get
it just right. When you’ve got it, use a daub of
nail polish to hold the coil in place.

Now, set the main tuning cap fully clock-
wise. Use the HF rig to transmita 3,755 MHz
carrier into the dummy load, and adjust TC3
{on the back of the main tuning cap) until you
hear the tone at about the same pitch as be-
fore. Note: The Flavorig has no sideband
filter. Thus, it receives on both sides of zero-
beat. Be sure to set TC3 so that you hear the
carrier on the same side of zero-beat as you
did when adjusting TC1. At this point,
you may wish to readjust IFT1 and IFT2
while listening to signals or noise on the
band, without using the HF rig, to obtain
maximum sensitivity. This completes receiv-
er alignment.

To align the transmitter, return the HF rig
to receive, reconnect it to the antenna, and set
it to 3.720 MHz. Connect the Flavorig to the
dummy load or a 470 resistor, and set the
T/R switch to transmit. Do NOT key the rig.
Adjust TC2 until you hear the Flavorig’s os-
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cillator on the HF rig. Now, set 1.2 to the
middle of its range. Key the rig and adjust L2
for maximum output as observed on the HF
rig’s S-meter. You may have to retune the HF
rig slightly, as the Flavorig’s oscillator shifts
a tiny bit when keyed.

If you hear a [oud rushing noise from the
Flavorig’s speaker, check the phase of the
connections to L2; you may have reversed
one. If the HF rig’s S-meter is pegged, dis-
connect its antenna or switch in the RF atten-
uator to reduce the reading.

Now, use the HF rig to transmit a CW
carrier on 3.695 MHz, and tune it in on the
Flavorig (set to receive, of course), on the
high side (clockwise) of zero beat. Set the HF
rig to receive, and the Flavorig to transmit.
Key the rig and adjust TC2 until you hear the
tone on the HF rig. Then, set the HF rig to
3.755 MHz, and repeat the procedure, this
time adjusting TC4 (on the back of the main
tuning cap).

This completes the alignment of the Fla-
vorig. The total tuning range is 3.695 to
3.755 MHz, covering 5 kHz on each side of
the Novice segment. If you're a Novice or

power FET. It is very stable with all
but the most extreme SWR. At 13.8 volts,
ourput will be about 5 watts. At 12 volts, 3.5
watts. And at 10 volts, a stili-respectable 1.5
watts!

When using a longwire antenna with a
tuner, be sure to ground the rig, or it may
become hot with RF. (Yes, 5 watts can hurt!)
Also, avoid long kevdown periods, as the
trangistor can overheat. The heatsink will get
warm in normal operation, but should not get
burning hot. If it does, consider a larger
heatsink.

Conclusion

Enjoy your Flavorig. For such a simple
beast, it works remarkably well. Once you
make a contact on a rig you built yourself,
you may find that *940 gathering dust while
you experience the thrill of pounding out your
call on a 5 watt box!

Michael Geier KBIUM writes the “‘Ask
Kaboom’' column. You can reach him at
7 Simpson Court, S. Burlington VT 05403,




The ALINCO Mode!l DR-5701 is a dual band transceiver offering big#
small package. The independent main band and sub-band operation pe
duplex operation. The front panel is easy to read and understand. The LW
display lets the operator know at a glance which functions are in operation. The
built-in duplexer has a single antenna output for a dual band antenna. ALINCO
has listened to the consumer and in response has created the versatile DR-5707

which is truly user-friendly with minimal effort.

o HITRA-COMPALCT B0
57" (W) x2" (H)x 814" (D)

«: HIGH POWER
45 watts on 2M and 35 watts on 70 cm.
Approximately 5 watts low power.

o EXTENDED RECEIVER RANGE
(130-169.9%25 MHz) on 2M, 144-147.995 MHz
transmit. 440-449.995 MHz on 70 cm.
{transmit and receive}

{Specifications guaranteed on amateur
bands only. Modifiable for MARS/CAP
permits required)

s -SIMULTANEOLS
Receiving on both bands at the same time

Scanning;: intermix scan modes on both
bands at the same time

o INDEPENDENT
The volume, squelch and control dial are
independently adjustable on both bands.
You can store the following information on
both bands at the same time. Priority
function, choice of 37 encoding/decoding
sub-tone frequencies,call channel, scan
function (program, memory channel, VFQ
or unique open channel scan), memory skip,
bell function, + or - repeater shift.

FULL FEATURES
o FULL DUPLEXY CROSS BAND QGPERATTON
Transmit on one band while receiving on the
other band -- telephone style.

o AUTOMATI

« 2l ME

£l

BAND EXCHANGE (A.BX.)
When in the ABX function is active, an
incoming signal on the sub-band will activate
an automatic exchange between the main band
and the sub-band.

BRICYRITY

The VFO frequency is monitored for 5 seconds
and then shifts for one second to the selected
priority channel (In both bands at the same
time).

SHIFT OPERATIDN

Operates odd offset operation
BELL FUNCTION
REPEATER REVERSE FLINI

L FIINCTION

THON

BEFP FUNCTION
MORIES (TO FOR
Each memory channel can store
frequency, repeater offset, encode/decode
frequency.

4 SCANNING
Program scan, memory scan, band scan and
unique open channel scan (opposite to normal
busy scan). Scan stops on a busy (or open
channel) channel andthen resumes
approximately 5 seconds after stopping even
if the signal is still present.

WS

REPEATER OPLERATION
The DE-570T can be used as a cross band
repeater.

s SELECTABLE

« SELECTABLE

EACH BAND) ®

o [6-KLY DTME

EASY TO OPERATE FUNCTION

e LARGE AMBER
DISPLAY
Visible in all conditions, it indicates main and
sub-band frequencies, frequency step, "on
air”, "call”, "CTCSS", "PRI", "REV", ™", " .",
"s", " T" (tone), tone frequenc_v, "MUTE",
"LOCK", "ABX", " 0", “BUSY", "F", "S/RF
meter”, "REV"

MULTI-FUNCTION LCD

« MH:z FUNCTICON FOR BOTH BANDS

Cme MFz is increased or decreased per touch
DUAL AND SINGLE BAND
OPERATIONS

One touch selection with pressing of twin key
BAND MODE (MAIN/ZUB)
One touch selection with pressing of band key
IELUMINATED FRONT PANEL CONTRAILS
MICROPHONE

With memory channel and frequency change
up/down buttons.

ALINCO ELECTRONICS INC.
20705 S. WESTERN AVE., SUITE 104
TORRANCE, CALIFORNIA 90501

Tel: (213) 618-8616 « FAX:(213)618-8758
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and gives y
i . LOGWERJT
and compasibies
LOGWRITE's urjque
neous logging and wewd preoc

pliz sereen feature allows for simulta-
essing. Logging leatures include:

-Instant callsign or prefic scarch

-Print, Edit, or View records

-Plenty of yoom for notes & addresses

~Automatic time/date stamping
Text processor features aulomatic word wrap, backspace cor-
rect, and scrolling. Throw away your pen asal paper!
To order your copy of LOGWRITE, cotmpiste with instruction
manuyal, send §24.95 {Pa, residents add §1 50

Aernspace Con:ullm

Please speciiy 5.5 0r 2 255 f‘nl’icl,p\l

CIRCLE 88 ON READER SERVICE L‘ARD

UAI-10 AND UAI-20
UNIVERSAL REPEATER/LINK
AUDIO INTERFACE

Detailed application manual
Low power operation, 19ma @ 12v
CTCSS decoder on the UAL-20 only
Assembled, tested, one year warranty
Link moniter-mix/monitor mute control
Adjustable repeater/link/DTMF audio outputs
Selectable DTMF mute on repeater and link audio
Repeater, link, auxiliary and contrel audio inputs

UAl-10 UAI-20
$44.00 $89.00

CREATIVE CONTROL PRODUCTS
3185 Bunting Avenue .
Grand Junciion, CO 81504 m
{303) $34-5405 ]

{
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R-7000 Widespan Panadaptor

Panadaptor especially designed
for the R-7000 receiver. For use
with a standard scope. Variable
span width from 1 to 10 Mhz.
Uncover unknown elusive signals.
Complete with all cables, & 90 day
warranty. $349.95 Shipped. Pa.
res. add 6%.

GTIl Electronics

RD1BOX 272
Lehighton, Pa. 18235
717-386-4032
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Number 29 on your Feedback card

Reviewed by Alida
M. Jarich KAYKAG

Computing Across America

A view of Steven K. Roberts N4dRVE's book.

“*Suburbia is not a place; it's a state of
mind. . . You live in suburbia when the cycle
of work and play becomes dangerously un-
balanced in favor of work.”” (Compuiing
Across America . page 3.)

If you're like me, there have been times
when you've felt that your lifestyle is too
confining. Do you spend so much time main-
taining your home, your car, and other pos-
sessions that it seems those possessions own
you? Does your work really offer you excite-
ment, creativity, contact with other people,

| and a sense of adventure?

Ordo you just wear yourself out, go home,
eat supper, do chores, and fall asleep in front
of the TV? This world is full of colorful
places and fascinating people. Do you feel
you have 1o wait until you retire 1o see them
for yourself? If you’ve ever had the impulse
to sell your house and car, quit your job, and
travel for the next few years, then you'll
probably enjoy this book.

Readers of 73 Magazine will be familiar
with Steve Roberts’ articles about the tech-
nical aspects of his tour of the United States.
Roberts’ recumbent bicycle carries a cornu-
copia of ham gear. compuiers, and modems,
together with a stereo, a TV, and other good-
ies, powered by two banks of solar cells and
protected by a sophisticated alarm system.
The current version of his bicycle even con-
tains an eight-switch ASCIT keyboard embed-
ded in the handlebars. Roberts can actually
enter characters into his computer while ped-
aling the bicycle, which helps him continue to
carn a living as a writer while on the road.

This book does not contain circuit dia-
grams and technical discussions of Roberts’
gear. For that, keep watching the pages of 73
Magazine . Rather, it is the story of Roberts’
adventures: the people he met and the places
he saw on his first trip.

Roberts seems to be something of a roman-
tic soul. This book was written almost from a
poet’s point of view. He acquired so many
girlfriends on his first journey that the book
could almost have been called **Womanizing
Across America.”’ Roberts recalls each of
these relationships in a gentlemanly and gal-
lant way. OMs may enjoy fantasizing about
such exploits. but as a YL, I was somewhat
taken aback at the number of broken hearts he
left behind. But he wasn’t ready to settle
down. The call of the open road, which
he calls “‘the other woman.”’ proved too
strong a lure.

On his journey, Roberts encounters the
conflicts between security and freedom,
comfort and adventure, and the desire for

permanent relationships and the reluctance to
give up future options. He acutely observes
the lifestyles and customs prevalent in the
places he visits. Some passages are moving,
such as his first meeting with his biological
mother. Some are informative, such as his
tour of the National Weather Service station
in Louisiana, and his description of how he
used the Compuserve online network. Others
are humorcus, such as an unexpected en-
counter with a rattlesnake in New Mexico.

My own decision to buy this book was
influenced by the fact that I had also enjoved
two other books of this genre, A Walk Across
America by Peter Jenkins. and Blue High-
ways . by William Least Heat Moon. These
books cover similar territory. both literally
and figuratively—traveling through America
as an adventure, an education, and a rite of
passage. Roberts even stayed in Lake City,
Colorado, which had been made famous in
Peter Jenkins® book.

Like Jenkins and Least Heat Moon,
Roberts acquires more confidence on his
Journey and takes the opportunity to rid him-
self of stercotypes, prejudices. and fears.
Since Roberts’ personality and outlook dif-
fers so much from that of the other two au-
thors. Compuring Across America presents
an original point of view. Roberts appears to
have somewhat more of an ego than the other
two authors. He 18 also more outgoing. He
actively seeks emotional involvement, atten-
tion, and the limelight. He also appreciates
the possibilities of using technology in the
service of greater freedom.

Steve Roberts is still traveling and writing,
but now he has a traveling companion.
Maggie Victor KASZYW. (She appears
in the epilogue of Computing Across Ameri-
ca.) This book mentions their getting ham
licenses, but doesn 't say much else about ham
radio. A book such as this wouldn’t be
the place to discuss the technical aspects of
ham radio, but ham radio isn’t just equipment
and technology. It's also communication—
meeting, getting to know, and werking with
other people. In future books, I hope that he
and Maggie share some ham radio stories
with us.

I recommend this book. Where do you buy
it? If you missed the opportunity to buy an
autographed copy from the author at the Day-
ton Hamvention, vou can order it by mail
from Computing Across America Publica-
tions Center, PO Box 2390, Santa Cruz CA
95063 . Softcover, $9.95 and hardcover,
$15.95. Add $2 postage and handling per
order.




Claveland Institute
of Electronics

Cli

Accredited Member National Home Study Council

CIE is the world’s largest independent
study electronics school. We offer ten
courses covering basic. electronics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
Technology is also offered.

Study at home — no classes. Pro-
grams accredited and eligible for VA
benefits.

Cleveland Institute of Electronics
CIE 776 st 17th S, Cleveland, Ohio 44114

YES! 1 want to get started. Send me my CIE school
caralog including derais about the Associare Degree
program.
Print Name
Addre: Apt
City State. Zip.
Age Area Code/Phone Ne.

Check box for G.1. Bulletin on Educarional Benefits
[ Veteran  [] Active Duty MAIL TODAY!

AAR107
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THEY'LL THINK THEY'RE
JUST HAVING FUN

YOU'LL KNOW
THEY'RE LEARNING

Carole Perry’s (Dayton 1987 Ham of The Year)
"Introduction To Amateur Radio” package allows
children of all abilities to achieve success.
Ready-to-teach package contains: Teacher's
Manual with 26 lesson plans, Code Practice
Oscillator for Morse Code practice, Spacecode
audiocassette which follows lesson plans. $99.95

®FREE Video Tape Showing Classroom Use

[JAny motivated teacher can teach the program.
[OHam Radio program is used as a motivational tool
to teach skilis in other subject areas.
024 hour Hotline is available for help and
guestions.
OHigh motivational activities,
homeworks, fund raisers, quizzes, &

reproducibles included.
— M(Bdi@l P.0. Box 131646
= M@ﬁt@r&

~ N.Y. 10313-0006
718-983-1416

CALL 913-381-5900
FAX 813-648-3020

(ASSOCIATED RADIO

8012 CONSER BOX 4327
| OVERLAND PARK, KANSAS 66204

| EVERY DAY
A HAMFEST
WE'LL BUY
YOUR
EXTRA RIG
STATIONS -
ESTATES ETC

BUY—SELL—TRADE

All brands new ETH'J mcandi'rmned

. " Send saﬂﬂ fnrour current casa!ng and wholesale sheel.

I NTRODUCING
THE NEW 10-Hz-1.4 GHz

{ODATASCAN  FREQUENCY COUNTER
FROM B&B INSTUNTS

STATEN ISLAND
m IRC-

CIRCLE 241 ON READER SERVICE CARD

COVERS ALL BANDS
MADE 160-2 METER
iN THE 150-220-450
U.S. A 850-1296 MHz

THE ULTIMATE IN
QUALITY — ACCURACY — SENSITIVITY — RELIABILITY
BATASOAM - will meet all your frequency measuring needs from mobile,
marine, hilltepping and on the bench.
* Delivers years of reliable service, constructed of a rugged all-metal case with 8
digit display.
* Adaptable for any job, operates on 8 AA dry cells*, 11-18 VDC, 110 V AC adapter
or with optional nicad pack.
* You can use it to check disc drives, VTR's, TV's, HT's or tune your HF rig to meet a
speciai Q50.
* The C 1400 also comes with a built-in 18 dB preamp for increased sensitivity. You
can even add an optional sniffer probe for finding local 0SC and multipliers.

Suppested Time Base | Sensitivity Typ. Digit 1Hz 10Hz JPputs Power Case
M=l Price Accuraey | Jeowir | 440 MHz | 850 MHZ Ts’fff Resotution | Resalutien Req Type-Size
B Degit 10Hz S MHz Al Metal
7 e ‘;’em S;AOHz 512“;AH2 St?ggre 117 VAC Shwﬁe'\:tlied
0900 13995 LPPM TCXO 25 MY 35 My g TRt i
8D|gll 10 HZ 5!]«:’HZ T 8 AADry :Im::ila\
5, m MH: hielded
01200 16995 it 15 MY 25 MY ISMY ?Seg ent SMHz 1000 MHz AT Cell Batz. C:s:
{17°~40°C} 20mMy BDngﬁ 10Hz BMHz
My 15 My <5@°a e 'fs:?g'r:{em Serr | 1400MH: T gfc‘aﬂn;‘c ZTEx2
C1400/199.95 = 1300mne| LB
ALL UNITS ARE COVERED BY OUR 5 YEAR LIMITED WARRANTY
ALL MODELS INCLUDE: AC Adapter plus Antenna
ACCESSORIES
BAC-8 8AA Nicad Pack ........ $19.95 SPECIAL 510 WiTH ORDER
| Sp-2 Sniffer Probe (HI-Z) ....... $19.95 AM 1200 X10-X100 Audio Multiplier ... $49.95
VISA r Mdocbar Bl
= ORDER TODAY = N -
(619) 579-2258 or send check or money order to:  YourFREQUENCY

manufactured by
B & B INSTRUMENTS S
408 La Cresta Hgts Road ‘p&;ﬂ
El Cajon, CA 92021

TERMS: Shipping, handling and insurance
please add 5% ($2.00 minimum) to a max-

imum of $10.00 each order. CA res. please
add 6% sales tax.

*Batieries not included.

s EEE
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THE SYSPEC CROWBAR /0VP] PCB
PROTECT YOUR SENSITI\}E

EQUIPMENT FROM \

DAMAGING VOLTAGE SURGES!

[

FULLY ADJUSTABLE TRIP POINT

INSTALLS EASILY IN YOUR DC POWER SOURCE
TO PROVIDE MAXIMUM PROTECTION TO ALL
EQUIPMENT OPERATING BELOW 30 VDC

ONLY $25.00 EACH

PO BOX 2546
SYRACUSE NEW YORK 13220
315) 699-7513

ORDER FACTORY DIRECT COD S WELCOME
25.00 FREE SHIPPING
(NEW YORK RESIDENTS ADD 7% TAX)
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Go First Class on GAP Airwaves
with the CHALLENGER DX-V

or New CHALLENGER DX-VI

Unigue Muitiband Antennas that Utilize the Patented
GAP Elevated Launch Technology
The Revolution in ﬂmum_ja Design

That. ..

* Lapnches F froman
eengted BAP

« Elimiaries earth gy

o Comes petanad,
He aalrabals racoasary

# s 3 4ot raciale f 25 Beet

* Rewmmbiet bndess thin =
s

35 mimtes
ground moant an s 31 feet igh

but kas NOIY
Traps
#(lls
+Trassformers

* bsall sporting witima

Chalienger DX-V $199*
Total dandwidth on
40,20, 35, 10 meters
80 KHz on 80 meters

|, Cuallenger DXV $218*
S Total bandwidthon
40,30, 15, 12, 10 meters
.. 130KHz on 8 meters

‘Best of all the ENTIRE antenna is always active!

GAP
ANTENNA PRODUCTS
6010—Bldg J
N. Old Dixie Highway
Vero Beach FL 32967

To Order Call—{407) 388-2905 g
(reme] “Plus shipping and handling
=] Florida residents add 6% tax=i
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PECIAL EVENTS

Ham Doings Around the World

SOUTHFIELD MI
NOV 5

The Oak Park ARC presents its an-
nual Swap-N-Shop at the Southfield
Pavillion Center. Free parking. Admis-
sion $4 each. Kids uncer 12 free. 8-ft.
tables $10 each. Reservalions re-
quired. Allow 2 weeks 1o process reser-
vations. Send payment to Oak Park
ARC, inc., PO Box 1422, Royat Oak Mi
48068.

SUMTER SC
NOV 11

The Sumter ARC will sponser a late
fall hamfest at the Sumter County Exhi-
bition Center. 20,000 sg. it. indoor flea
market, handicap access. Advance
tickets $4, door $5. Talk-in on 147.015.
Contact SARA, P.0Q. Box 193, Sumter
SC 29151-0183 01 Ted Kreipe KB4FIQ.
(803) 773-5189.

NORTH HAVEN CT
NOV 12

The South Central Connectigut ARA
will sponsor their tenth Annual Flea
Market at North Haven Park and
Recreation Center. Sellers 7 AM, Pub-
lic 9 AM-3 PM. Wheelchair accessible.
Admission 33, advance tables $12,
door $15. Table reservations with a
check must ba received by Nov. 2. No
reservations by phone. Talk-in: 146.01/
.61/.61. Send SASE to SCARA Flea
Market, PO Box 81, North Haven CT
06473 or telephone Brad Qestreicher
WAITAS, (203) 265-6478, 7-10 PM.

ROCKFORD IL
NOV 12

Rockford ARA & Experimental ARA
will sponsor Rockford Hamfest—'89/
Computer Fair at the Forest Hills
Lodge. Commercial exhibits and flea
market inside, tailgating cutside, Ad-
vance lickets $3, door $4. Tables §7
advance, $10 at doaor. For bogths and
1ables call Lonnie Miller (815) 623—
7576. For general information cail Pau/
Klein (815) 226-4696. Send SASE for
reservations/tickets to Rockford Ham-
fest, P.Q. Box 10003, Rockford IL
61131,

HANNOVER GERMANY
NOV 11-12

The 8th Ham-fair INTEARADIO,
sponsored by the Ten-Tec Amateur
Radio Equipment Owners Group
(TTOG}, will be at the Hannover exhibi-
tion grounds, 1o found a special inter-
est group for Ten-Tec equipment own-
ers. TTOG is totally independent of
Ten-Tec Inc. in Tennessee, USA. For
more information send an SASE and 2
IRCs 1o TTOG Jurgen K. Jagelle, DF 9
Ai, Garkenburgstrasse 52, D-3000
Hannover 81, Federal Republic of Ger-
many.

FORT WAYNE IN
NOV 12

The Allen County Amateur Radio
Tech. Society will sponsor the 17th an-
nual Fort Wayne Hamfest at the new
Allen County War Memorial Goliseum
Exposition Center starting at 8 AM.
Tickets are $3.50 advance, $4 at the
door. Parking $1. Talk-in cn the 146.88
(-) and 443.80 (~) repeaters. Standard
tables $12., premium tabies $25. AC
power extra. For more info write AC-
ARTS, PO Box 10342, Fort Wayne IN
46851.

SINGAPORE
NOV 17-19
The 17th Southeast Asia Network
Convention (SEANET 89), held in Sin-
gapore, includes demo of new technoi-
ogy-interactive communicalion system
“TELEVIEW’'. Centact Organizing
Committee, SEANET '89, Maxwell
Road PO Box 2728, Singapore 9047.

TAMPA FL
NOV 18-19
The Annual Sunceast Convention,
sponsored by the Florida Gulf Coast
Amazateur Radio Council, will be held at
Curtis Hixon Convention Center. In-
quire about booth spaces, swap tables
and convention rooms as $00n as pos-
sible by calling (813) 442-3830 after-
ocns.

WASHINGTON PA
NOV 19

The Washington Amateur Commu-
nications Club will hoid its 2nd Annual
Tri-State hamfest indgors at The Mead-
ows from 8 AM-3 PM. Admission $1,
children under 12 free. Talk-in: 145.49/
W3CYO-RBotr. and 146.52. Contact
Car! Stark KD3KH (412) 225-5684 or
Jim Mounts KA3EBX (412) 941-2670.

NORTH OLMSTED OH
NOV 26

The Narth Coast ARC is holding its
Swapfest at the North Olmsted Com-
munity Cabin from 9 AM to 2 PM. Talk-
in on the 145.29 and 224.84 repeaters.
Contact Chuck Early KBRSH (216)

777—1595,

SPECIAL EVENTS STATIONS

CALVARY GA
NOV 4 (Rain Day NOV 11)

The Albany ARC will operate stalion
W4AMM at 1200Z-2400Z in celebration
of the 18th Annual Mule Day Event.
Frequencies: 3.975, 7.245, 14.250,
28.383. For Certificate send large
SASE 1o AARC, Inc., PO Box 70601,
Albany GA 37705.

CLAREMORE CK
NOV 4-5

Rogers County Wireless Assoc. will
operate N5QK from the Will Rogers
Memarial, 1300Z-2300Z. Frequen-
cies: lower 15 kHz of the general band
on20 and 15 meters, and 28.430. Send
QSL and SASE to HCWA, Rt 3, Box
793, Claremore QK 74017.

BUTTE MT
NOV 6-12
The Butte ARC will operate W7FO to
celebrate the 100th brithday of Mon-
tana's statehood. Frequencies: 3.890, *
7.280, 14.280, 21,370, and 28.470, For
certificate send 9 x 12 SASE to Bulle
ARC, PO Box 40386, Butte MT 59701.

NOV 11-12

The Montana Centennial QSO Party
is being sponsored by the Bulte ARC
from 00G0Z-2400Z. 10-80 meters
phone and CW. Frequencies:
PHONE—3.890 7.28C 14.280 21,370
28.470; CW-40 kHz from low
end; NOVICE—25 kHz from low end.
Framable certificate to highesl scorer
in each state. Mail logs (to be received
by Dec. 12) and legal size SASE to
W?7FQ Butte ARC, PQ Box 40386, Butte
MT 59701.
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PC HF FACSIMILE 4.0 $99

A complete facsimile reception system
for the IBM PC or Compatible. Receives
up to 16 intensity levels.

Includes:
Demodulator 80 Page Manual
Software Tutorial Cassette
Frequency List Interpretation Guide
Features:

Print on Epson, or HP Laser Jet
Disk Save, Zooming, Image processing

Unattended Image Capture and much more

PC GOES/WEFAX $250

Designed to receive images directly from
U.S. and Soviet meteorological satellites.
Includes all of the above feature plus

a complete orbital tracking sytem and
resolution of up to 256 gray levels.

Software Systems Consulting
1303 8. Ola Vista, San Clemente, CA. 92672
(F14)—a298—5784

CIRCLE 250 ON READER SERVICE CARD

NO TUNERS!
NG RADIALS!
NO RESISTORS!
NO COMPROMISE!
FOUR EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE

CALLUSFORAFREECATALOGUE.
*Seereview inQOct. 73,1984 “Sapl. 7%, 1985 March 73, 1986
CQ. Dec. 1988

BILAL COMPANY /™t

=
137 Manchester Drive — ﬁ
Florissant, Colorada 80816 =

{719) 687-0650

CIRCLE 42 ON READER SERVICE CARD

Say you saw it in 73!/

NEMAL ELECTRONICS

*Complete Cable Assembly facilities MIL-STD-45208
*Commercial Accounts weleome- Quantify pricing * Same day shipping most orders
*Factory authorized distributor for Alpha, Amphenol, Belden, Kings, Times Fiber

Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable,
erimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors.

HARDLINE 50 OHM

FXATZ2 1/2° Aluminum Black Jacket
FLC12 1/2* Cablewave carr, copper bik ji
FLC78 7/8" Cablewave corr. copper bik jkiit
NMT2CC N conn 1/2° corr copper m/f ..
NM78CC N conn 7/8° corm copper m/t ...

COAXIAL CABLES (per 1
1180 BELDEN @913 verylowloss ... ... ... .......... 55
1102 RG8A 95% shieid low foss foam T1gi
1110 RGEX 95% shleld (mini 8) .....coorveeens
1130 RG213/U 95% shield mil spec NCV jki.
1140 RG214/U dbl silver shid mil spec.....
1705 RG142B/\ dbi siver shid, teflon ins
1310 RG217/U 50 ohm 5000 walt dbl shid
1450 AG174/U 50 ohm .100" od mil spec

ROTOR CABLE-8 CONDUCTOR
801822 2-18ga and 6-22ga
8C1620 2-18ga and 6-20ga

CONNECTORS-MADE IN USA
NE720 Type N piug for Beiden 9913 ..
NE722 Type N jack for Belden 5313

UG0273 BNC-PL258 Adapter-Amphen
PL253AM Amphenol PL259
PL259TS PL259 teffon ins/silver plated
PL258AM Amphenol female-female (barrei)...
UGT75/UGT78 reducer for R358/58 (specify).
UG21DS N plug for RGRZ213214 Silver...
UGA3B N jack fo PL25Q adapler, tefion .
UGT48A SO238 fo N piug adapter, teflon ..
UG255 50239 to BNC plug adapter, Amphenol.
SO238AM UHF chassis mt receptacie Amphenol..
UGRBC BNC Plug RG 58,142 ... . ....... ... .....

GROUND STRAP-GROUND WIRE
GS38 3/8" tinned copper braid ...
GS12 1/2" tnned copper breid
HWOE 6ge inswlated stranded wire ...

AW14 14ga siranded Antenna wire CCS

All prices plus shipping, $3.00 min, Visa/Mastercard $30 min, COD add $3.00
Call or wifte for complate price list, Nemal's new 40 page CABLE AND CONNECTOR SELECTION GUIDE is availlable
at no charge with orders of 850 or mors, or at & coSt of 34 with credit against next qualifying order.

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave, N. Miami, FL 33161
(305) 893-3924 Telex 6975377 24hr FAX (305)895-8178

~ NEW! -
RORSE CUBOR,
Made Easy & Fun

Introducing the most Comprehensive and Easy-to-Use
code course available today!

—MORSE TUTOR is available for IBM PC XT, AT, PS/2
and compatibles.

FEATURING!

1-100 word/minute code speeds

Standard or Farnsworth modes

Adjustable code frequency

Over 1 Billion possible random QSCs
Letter, number, and punct. mark coverage
Self calibrating/menu driven design

Display text—while listening or after copying

To Upgrade or learn CW, Send check or M.Q. for §19.95
Bryan Hasfings, KATHY

+ 82 8&H to:
GG
July, 1388, 73 Magazine J\—- t/

21881 Summer Circle, Dept. MTS
Huntington Beach, CA. 92646

CA. Residents add $1.20 sales tax

NOW AVAILABLE THRU UNCLE WAYNE'S BOOKSHELF,
THE ARRL & FINE DEALERS EVERYWHERE

* 4 ok Rk

“Maorse Tunor is, quite

& REFERTO QST
simply, a suberh value'

JULY'88P. 48

AMATEUR RADIO STAMP T-SHIRT

%‘f* 25
d h F

Authentic Color Reproduction of
1964-1965 Commemorative Stamp

A GREAT GIFT

$9.00 Postpaid. Sizes S—XXL
White, high quality sweatshirts alsc available
S.M,LXL: $22 Delivered  XXL: $25 Delivared

Paul Washa, WOTOK
4916 Three Points Boulevard
Mound, MN 55364-1245

CIRCLE 339 ON READER SERVICE CARD

AMPIRE, INC.
10240 NATHAN LANE
MAFLE GROVE, MINN

55369

612-425-7709

HIGH POWER RF SWITCHED PREAMPS

& Model 146 160W 2 Meters 19db Gain .75db Nf
Model 14608 160W 2 Meters 19db Gain .75db Nf
Modei 440 70cm 100W 16db Gain .75db Nf

All preamps have helical filters to prevent out of band intermodulation
| in the receiver. Model 146 covers the entire 2 meter band. Model
t 14605 is of very narrow bandwidth and would be suitable for SSB.
" Packet, or Sateilite. Model 449 is factory tunable from 430-440 MHz
or 440-450 MHz per customer request. All models are powered with
13 to 20 VDC and are mounted at the antenna.

Model 146 $179
Model 1460S %179
Model 440 $189

Call Sign Mugs

Your amateur radio call sign on a 10 oz.
distinctive, high quality, stoneware coffee
mug. Your choice of the ARRL Logo or the
QCWA loge on the flip side. Get one for
the shack and one for the work place.
Mugs are $8.95 each, two for 15.96.
Different call signs aliowed. Names added
$1.00 extra/cup. Price includes S/H for
the continental US and APO.

Excellent Gifts or Club Awards !
NC residents add 5% sales tax  State logo choice

>

Call Sign Cups =
P.C. Box 17062, Dept. A g—‘@
Raleigh, NC 27619
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BARTER 'N’ BUY

QSLs TO ORDER. Variety of styles.
colors, card stock. W4BPD QSLs,
PO Drawer DX, Cordova SC 29039.

BNB260

THE DX’ERS MAGAZINE Up-lo-
date, informative, interesting. Com-
piled and edited by Gus Browning
W4BPD, DXCC Honor Roll Certifi-
cate 2-4. Send for free sample
and subsgription infermation today.
PO Drawer DX, Cordova SC 29039.

BNB261

AZDEN SERVICE by former factory
technician. Fast turnaround. PCS-
300 NiCads $36.95. Southern Tech-
nologies Amateur Radio, Inc., 10715
SW 190 St. #9, Miami FL 33157.
{305) 238-3327. BNB262

QSL CARDS—Look good with top
quality printing. Choose standard
designs or fully cusiomized cards.
Better cards mean more returns to
you. Free brochure, samples.
Stamps appreciated. Chester QSLs,
Dept A, 310 Commercial, Emporia
K& B86801. BNB434

SUPERFAST MORSE CODE SU-
PEREASY. Subliminal cassette.
$10. LEARN MCRSE CODE IN 1
HOUR. Amazing new supereasy
technique. $10. Both $17. Money-
back guarantee. Free calalog:
SASE. Bahr, Dept 73-2, 1196 Citrus,
Palmbay FL 32905. BNBS531

S$B-220/221 OWNERS: 17 detailed
mods which include 160-6 meter op-
eration, QSK, +enhanced p.s. 50%
rebate for new mods submitted! 9
pages of 3-500Z tech info. $11 post-
paid.—Info. SASE, BOB KO-

ZLAREK WA250QQ, 69 Memorial
Place, Elmwocd Park NJ 07407,
BNB581

ELECTRONIC KITS & ASSEM-
BLIES. For our latest catalog, SASE
(45¢) to: A&A Engineering, 2521 W.
LaPalma, #K, Anaheim CA 92801.
BNB624

HT-CLONE BATTERIES: |ICOM:
BP-35 Double BP3 “Wali Charge-
able’ $43.95, BPS $42.95, YAESU:
FNB2 $21.95, SANTEC: 142/442/
1200 (3 Pin) $22.95. “REBUILDING:
SEND-UR-PACK" lcom BP3 §20,
BP5 $28, BP7/8 $34, BP70 $35.
Yaesu FNB4/4A $37, Kenwood
PB21 $18, PB25/H/26 $25, T-T 2991
$28. “'U-DO-IT REPAIR iNSERTS™
ICOM: BP2 $18.95, BP3 $16.95,
8P35 §22.95, BP7/BPB $28.95, KEN-
WOOD: PB21 $12.95, PR24/25/26
$19.95, AZDEN 300 $19.95, YAE-
SU: FNB4/4A §32.95. TEMPO:
51,2,4,5,15/450 $22.95, 12V/5Ahr
PORTA-PAC W/CHGR $49.95,
“ANTENNAS"” 2MTR 5/8-Tel/BNC
$14.85. “TELEPHONE / PAGER &
COMMERCIAL PACKS" ""FREE
CATALOG.” $3 Shippinglorder. PA
+6%, Visa-M/C +32. (814) 623-
7000. CUNARD ASSOCIATES,
Dept. 7. R.D. 6 Box 104, Bedford PA
15522. BNB628

ROSS’ $358 NEW November SPE-
CIALS: KENWOOD TS-940S/WAT
$2059.90, TS-14CS $789.90, TM-
231A $389.90, TM-701A $504.90,
TM-411A $339.99, TS-711A
$839.90, TW-4100A $459.99, TM-
731A $633.90; TEN-TEC 585
$1878.50, 238 $319.90, 255
$178.90, 561 $1249.90, 562

Il Dt o R e i o e

Barter "N’ Buy advertising must pertain to ham radio products or services.

| [lindividual (noncommercial). . ...
| 'Commercial ...................
| Prepaymem required. Count only the words in the text. Your address is

................... 50cperword |
................. $1.50 per word

free. 73 cannot verify advertising claims and cannot be held responsible

for claims made by the advertiser. Liability will be limited to making any |

nacessary corrections in the nex! available issue. Please print cleariy or

type (double-spaced).

|

] Mo discounts or commissions are available. Copy must be received in \
Peterborough by the first of the second month preceding the cover date.

| Make checks payable to 73 Magazine and send to: Donna DiRussa, Barter |
'N' Buy, Box 278, Forest Road, Hancock, NH 03449.

At Tl e Tl S O
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$1789.90; ICOM IC-25AT $377.90,
IC-3BA/WHM-14 3328.89, IC-3210
$598.90, IC-735 $969.990, iC-781
$5269.90, IC-900 $458.99; YAESU
FT-747GX $719.90. FT-73RTT
$279.90, FT-209RH $276.99, FT-
736R $1649.99; AMP SUPPLY
LK550-NT/C $1999.90, LK450-ZC
$899.90; CUSHCRAFT ARX2B
$41.50, ARX-450B $42.50. A5S0-5
$102.90. AFM-44DA $64.90; AEA
PK-64/WHFM $149.99. ALL L.T.O.
{LIMITED TIME OFFER) LOCKING
FOR SOMETHING NOT LISTED??
CALL OR WRITE. Over 8780 ham-
related items in stock for immediate
shipment. Mention ad. Prices cash,
F.0.B. PRESTON. HOURS TUES-
DAY-FRIDAY 9:00 TO 8:00,
9:00-2:00 P.M. MONDAYS.
CLOSED SATURDAY & SUNDAY.
ROSS DISTRIBUTING COMPANY,
78 SOUTH STATE. PRESTON
1D 83263. (208) 852-0830. BNBE54

WRITTEN EXAMS SUPEREASY,
Memory aids from psychologist/en-
gineer cut studytime 50%, Novice,
Tech, Gen: $7 each. Advanced, Ex-
tra: $12 each. Moneyback guaran-
tee. Bahr, Dept 73-2, 1196 Citrus,
Palmbay FL 32905. BNB691

ROSS $533 USED November
SPECIALS: KENWOOD T5-9308
$1259.90,MC-60A $79.90, R-5000,
YK88A1 $749.90, TM-821A
$499.90, PS-50 $179.90, ICOM PS-
20 $159.90, IC-3AT $179.90, IC-2KL
$1395.90, SP-2 $34.90, YAESU FT-
ONE $1189.90, DC-200 358.90,
FRG-7700 $399.90, FP-707
$119.80, TEN-TEC 238 $279.90,
574 §289.90, 579 $329.90, 252
$89.90, 262G $85.00. LOCKING
FOR SOMETHING NOT LISTED??
CALL OR WRITE, WE HAVE OVER
235 USED ITEMS in stock. MEN-
TION AD. Prices cash, F.0.B. PRE-
STON. HOURS TUESDAY-FRI-
DAY 9:00 TO 6:00, 2:00-2:00 P.M.
MONBAYS. CLOSED SATURDAY
& SUNDAY. ROSS DISTRIBUTING
COMPANY, 78 SOUTH STATE,
PRESTON ID 83263. (208) 852~
0830. BNBY09

$50 PACKET DIGICOM > 64—soft-
ware based PACKET for the Com-
modore 64, Software is public do-
main and requires a modem for the
C-64 which is provided by our kit.
Board plugs directly into cassette
port or remote mounted via cable,
both connectors included. Power
derived from cemputer. Uses 7810
chip—no alignment required.
Switch allows HF or VHF operation.
Order Kit #154 for $49.95 or Assem-
bly #154 for $79.95, both include
FREE DISK. Add $2.50 s/h. A & A
Engineering, 2521 W. LaPalma, #K,

Anaheim CA 92801. (714) 952-
2114, MC or VISA accepted.
BNB732

HAM TRADER YELLOW SHEETS.
In our 28th year. Buy, Swap, Sell
ham radic gear. Published twice
a month. Ads quickiy circulate,
no long wait for results. Send
business size SASE for sample
copy. $15 for one year (24 issues).
P.0.B. 2057, Glen Ellyn IL 60138-
2057 or P.O.B. 15142, Seattle WA
98115. BNB741

$3$$% SUPER SAVINGS $333% on
electronic parts, components, sup-
plies, and computer accessories.
Send one doliar for 1-year subscrip-
tion to our 40-page catalogs and
their supplements. Get on our mail-
ing list. BCD ELECTRO, PO Box
450207, Garfand TX 75045 or call
(214) 343-1770. BNB749

HAM RADIO REPAIR all makes,
models. Experienced, reliable ser-
vice. Robert Hall Electronics, Box
280363, San Francisco CA 94128-
0363. (408} 729-8200. BNB751

WANTED: Ham Equipment and oth-
er property. The Radio Club of Ju-
nior High Scheol 22 NYC, Inc., is a
nenprofit organization, granted
501(C)(3) status by the RS, incorpo-
rated with the goal of using the
theme of ham radio to further and
enhance the education of young
people nationwide. Your property
donation or financial suppent would
be greatly appreciated and acknowl-
edged with a receipt for your tax de-
ductible contrinution. Meet us in per-
son during the Radio Club of
America’s annual banquet, Novemn-
ber 17, in Manhattan at the NY Ath-
letic Club and learn more about “Ed-
ucation Thru Communication.”
Please write us at: PO Box 1052,
New York NY 10002. Round the
clock Hotline: (516) 674-4072.
BNB762

INDIVIDUAL PHOTOFACT FOLD-
ERS. #10 to #1400, $4.00. #1401
up, $6.00. Sam’s bocks, $7.00.
Postpaid. Allen Loeb, 414 Chestnut
Lane, East Meadow NY 11554.
BNB766

AVANTEK ATF10135 $12.00,
MMIC's, P.C. board, SASE:
WA31AC, 7148 Montague St.,
Phitadelphia PA 18135. BNB771

HAMLCOG COMPUTER PROGRAM
Full features. 17 modules, Auto-
logs, 7-band WAS/DXCC, Apple
$19.95. |IBM, CP/M, KAYPRO,
TANDY, CR8 $24.95. 73-KA1AWH,
PB 2015, Peabody MA 01960.
BNB775




FOR SALE—SONY-CRF-230
portable 23 band radio receiver. 3
FETs, 27 transistors, 32 diodes,
size 12 18M6"H x 17 13/16"W x
712"D, Weight 31 Ibs. Battery or
AC power, excellent condition.
$400 plus shipping. Gene Sifter,
27845 Berrywood Lane, Apt. 64,
Farmington Hills M| 48018.
BNB792

ARCO GENESIS G-100 5 watt
pholovoltaic panel $79.95, Sovon-
ics P-201, new design 24 watts
£179.95 | ship. Mike Bryce, 2226
Mayflower NW, Massillon OH
44647, BNB812

1050+ DX AWARDS, 103 coun-
tries detailed in K1BV's Directory.
$15.65. Ted Melinosky, 525 Fos-
ter St., Seuth Windsor CT 06074-
2936. BNE835

100 QSL. CARDS $8! Shipped
postpaid. Free samples. Shell
Printing, KDOKW, PC Box 50A,
Rockton IL 61072. BNB859

WIRE ANTENNAS and acces-
saries, antennas from $10, coffee
cups, callsign plagues. SASE for
list. WBEV Products, 205 W. First
St., Arcanum OH 45304, BNB865

CURRY COMMUNICATIONS
proudly introduces a complete
line of easy to build kits for L.F,
and 1750 meters. Please write for
brochure. Curry Communica-
tions, 852 Nonh Lima Street, Bur-
bank CA 91505, BNB&74

RIT KITS for most transceivers,
$15. Info only, send SASE. Loren
Wallen KA7AZM, 6323 S.W.
100th, Tacoma WA 98499.
BNB88s

YAGI BUILDERS. 6061-T6 tube
traps. Good for 1500 PEP. SASE
for detaits. No collect calls. Brown
Engineering, Inc,, 5501 SW 25th
Court Hollywood FL 33023, {305)
989-4658. BNB888

LOW COST HAM GEAR. SASE

for free list. WA4DSO, 3037 Au-

drey Dr., Gastonia NC 28054.
BNE89G

SURPLUS CATALOG. 72 pages.
$2. Surplus, PO Box 278, Alburg
VT 05440. BNB891

BIRD ELEMENTS, WATT-
METERS, DUMMY LOADS-—Buy
and Sell. {809} 227-5268. Eagle,
100 Dearborne Ave. Blackwood
NJ 08012. BNB894

2-WAY RADIO SYSTEM. Used
VHF base stations, remotes,
portable radios, UHF car radios +
many extras. Call Chris, (202)
944-2802 for equipment + price
list. BNB897

CIRCUIT BOARDS— for your
Homebrew Projects. Can work
from your schematic or from your
idea. Design Layout Service or
Fabrication Service. You don't
pay until you’re satisfied. 2781
Shaffer Ave., Cincinnati OH
45211. BNB901

QSLs & RUBBER STAMPS—
TOP QUALITY! States, World
Maps, USA, Key, Shuttle, Globe
QSLs. Report Form Rubber
Stamps. More! Samples $1.00
(Refundable With Order.) Ebbert
Graphics D-7, Box 70, Westerville
OH 43081 BNB903

HAMSOFT—Pubtic Domain
Software For Amateur Radio.
Hundreds of titles, lowest prices,
satisfaction guaranteed! IBM, C-
64, Mac, more, Catalog $1.00 re-
funded first order. HAMSOFT, PO
Box 2525, Morgan City LA 70381.

BNBS09

COMMODORE/AMIGA CHIPS,
PARTS, REPAIRS. Call for lowest
prices. New Heavy Duty Power
Supply/C64—$27.95 (plus UPS);
New Amiga/PS102—$73.95 (plus
UPS). Used Commodore ‘‘Pet”
Computers, ““AS 18"'—849.95,
8090/9060 Tons of Parts, "AS
IS —$29.95, The ‘'Diagnosti-
cian” trouble-shooting guide for
C64/1541 Drive—$7.95. . VISA/
MC.. . Q.E.P. Co., Inc., Kasara
Microsystems Div., Stony Point
NY 10980. (800) 248-2983.
BNBS10

HAM SOFTWARE IBM/Compat-
ibles 10 disks $26.95. MC/VISA/
Discover. NBABV EAPCO/7, PO
Box 14, Keller TX 76248-0014.
(817} 498-4242, BNB911

WANTED Ten-Tec Delta or OMNI
C. NBJHJ, 2721 Riverview Ave.,
Huntington WV 25702, No calls
please. BNB912

ELECTRON TUBES: All types
& sizes. Transmitting, Receiving,
Microwave. . . Large inventory
= same day shipping. Ask about
our 3-500Z special. Daily Elec-
tronics, PO Box 5028, Compton
CA 90224. (800} 346-6667.
BNB913

ICOM, KENWOOD & YAESU
OWNERS: Informative separate
Newsletters. 10th year. USA Bulk
($10.50) F.C. ($12.50) Canada
($13.00). Elsewhere ($14.00 &
$18.00). Free Catalog. Send (45¢)
SASE. International Radio &
Computers, Inc., 751 South
Macedo Blvd., Port St. Lucie FL
34983. 1-407-879-6868.
BNB914
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" PROPAGATION

Jim Gray WiXU
210 Chateau Circle
Payson AZ 85541

It locks as if the bestweek of the
whole month will be from the 18th
{o the 25th. The second and third
weeks of the month are expected
to be fair to poor, and the first and
last weeks will probably aver-
age fair.

Sciar flux and sunspaot

activity increase rapidly |

these days, and solar __ OM©

| ALASKA

Jim Gray WI1XU

may, in fact, be usable. In the
"best band to use’ chart, the fol-
lowing parenthetical notes apply:
(1) try 40 or 30 meters; (2) try 15 or
18 meters; (3) try 10 or 12 meters;
{*} try BO meters. With WARC
bands active, you may use 30 and
40 together; 10 and 12 together;
and 17 and 20 together for open-
ings shown on the chart.
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storms become the rule
rather than the exception.
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All this activity means
that events change rapidly,
and propagation condi-
tions can be quite good
one day and quite poor
the next.
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each day, while Flanetary

“A' index values give day-
to-day changes. Decreas-

ing “K"” and “A” indexes
mean a quiet{er) magnetic
field, while increasing
indexes mean a more ac-
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Time chart for predicting
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of the world at different
times—and then use your

daily forecast to see if there
is a good likelihood that

those possible openings
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A58 NEW PK-232MBX
With PakMail

ow AEA’s popular PK-232MBX multi-mode data
controlier has all of the features you've been ‘
asking for...PakMail™ mailbox with third-party

traffic, seven-character AMTOR sel-call, TDM (Time

Division Multiplexing] Rx for SWL and priority ac-

knowledgment features. Compatible with almost

every computer or data terminal, you can enjoy the

full spectrum of digital commumications with the

PK-232MBX.

All Operational Modes, The PK-232MBX includes
all of the recognized data modes available teday...
AMTOR, ASCII, Baudot, CW, FAX Tx and Rx, NAVIEX
marine and packet

Modem Superiority. An eight-pole chebyshev
bandpass filter limiter-discriminator modem enhan-
ces the signal-to-noise ratio at the detector and vir-
tually eliminates interference from adjacent signals.
This system is superior to PLL modem technology
which was designed for minimal noise interference.

PakMail.”™ PakMail™ mailbox with third-party
traffic is now a standard feature. Leave and retrieve
packet messages around the clock. The PakMail™
plug-in board /update is compatible with all PK-232's.
Contact factory for details. The upgrade also includes
TDM (Time Division Multiplexing) decoding and seven-
character AMTOR sel-call. Priority acknowledgment is
also included to reduce packet collisions.

FAX Transmission. The first multi-mode TNC to
transmit FAX, the PK-232/MBX supports the widest
range of printers using the optional RS-232/printer
cable.

Host Mode. Only AEA provides a fully functional
Host Mode which enables programs to control the
TNC more efficiently. Programs include PC-Pakraitt
with FAX for IBM PC and compatible computers,
COM-Pakratt with FAX for the Commodore 64 and
128, and now MacRATT with FAX for the Macintosh.

Two Radio Ports. Independent radie connection
ports allow interchangeable HF or VHF operation,
selectable from the front panel for convenience.

Signal Anaylsis. The PR-232MBX internal software
A S A D N A has the exclusive SIAM™ {Signal Identification and

: Aquisition Mode) feature which lets you tune an
unidentified signal. The PK-232MBX can automat-
ically determine the signal’s mode, baud rate or speed
and configuration.

You Deserve the Original. AEA was the first to
produce a multi-mode TNC, and it still remains the
standard by which all other TNC’s are compared.
Donr't settle for less.

PAHSATT 432

For (ILESS- Hoda

Advanced Electronic Applications, Inc.

TEOM ZEH, gz, [BIE Tiiesa KT G w 2006-196th St SW/P.O. Box 2160
Lynnwood, WA 98036
206-775-7373

Prices and specifications sulject to change without notfice or obligaiion.
Dedler inquires invited. Copyright 198%.
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The new 1&-9595D is the first
Amateur Radio transceiver fo utilize
Digital Signal Processing (DSP), a
high voltage final amﬂllﬂﬂr dual
fluorescent tube digﬁatdiapiay and’

digital meter with a peak-hold function,

«Digital Signal Processns DSPisa
state-of-the-art technigue that maxi-
mizes your transmitted RF energy.
Your signal stands out because it ig
much more pure than' your campetitio
You can even taiior your trarwrm‘ﬁed
CW or voice signal waveshape!

*Dun! Freqguency Aoceive Function:
The T5-95050 can receive two fre-
quencies simultaneously. The sub-
raeceiver has independent controls for
frequency step size, nolse blanker, and
AF gain and its own digital dispiay!

= Hewl Digital AF fifter. Synchronized
with S5B IF slope tuning, the digital AF
filter provides sharp characteristics for
optimum filter response.

Digital Signal Processing

s Dutsisndlng general coversge

receiver performance and sersitivity.

Kenwood's Dyna-Mix™ high sensitivity
direcl mixing system provides incred-
ible performance from 100 kHz to 30
MHz. The Intermodulation dynamic
range is 105°dB.

= New high voltage final amplifier. 80V = Multi-Drive Band Pass Filter (BPF)

power transistors dre used in the 150W
final section, resulting in minimum
distortion and higher efficiency. Full-

pawer key-down time exceeds one hour,

s Mew! Buijit-in microprocessor
contralled automatic antenna tuner.
The new antenna tuner is faster and
you can store the settings in memory!
(Manual override s also possible)

circuitry. Fifteen band pass filters are
avallable in the front end to enhance
performance.

» High performanca IF filkers buill-in,

Select various filter combinations from

the front panel. For CW: 250 and 500
Hz 2.4 kHz for 558, and 6 kHz for AM.
Filter selections can be stored in
memory!

Optional Accessories

# \f5-2 Voice synthesizer

= 5P-950 External speaker
wiAF filter= SM-230 Sta-

tion monitor wipan display
* SW-2100 SWRIpower
meters TL-822A Linear
amplifier (not for Q5K
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Soecifcalions ealwes and prices subeel i chmnge witlou nodes or oilra o,
Compians sendte Meas aeavadanie o el Kemvood tanscaivers and mest acoessnnes:

1S-950SD

“DX-clusive” HF Transceiver

& Ranwood Inlererance reduction
slreuits. 558 Slops Tuning, CW VBT
(Varigple Bandwidth Tuning), CW AF
tune, IF notch filtter. dual- mode noise
biankerwiih level control, 4-step AF
attenuator (10, 20, or 30 dB), switch-
able AGC circuit, and all-mode squelch.
«Bullt-in TCXO for hiahest
= Buifli-in-elsctronic kever Sircuit

= 100 memory ehannnis. Store inde-
‘pendent transmit and receive frequen-
cies, mode, filter data, auto-tuner data
and CTCSS frequency.

sigital bar meter.

Additional Features:» Built-in inter-
face for computer control » Program-
mable tone encoder = Optional VS-2
voice synthesizers Built-in heavy duty
AC power supply and speaker = Adjust-
abla VFO tuning torgue = Multiple
scanning functions= MC-435 hand
microphane supplied

KENWOOD U.S5.A CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROLUP
P, BOX 22745, 2201 E. Dominguez Strest
Long Baach, CA B0801-5745

KENWOOD ELECTRONICS CANADA INC. .

B BOX 1075, 959 Gana Court
Missigsauga, Ontang, Cangda LAT 402

KENWOOD
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