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HOW DO YOU P
20 MEMORIES A

INTO A HAN

IC-2GAT: 7 Watts rx 138-174MHz Tx 140-150MHz
IC-4GAT: 6 Watts 440-450MHz

IC-32AT: 5 Watts R 13- 174MHz/440-450MHz
Tx 140-150MHz/440-450MHz

A New Generation of Powerful, Versatile Handhelds.

Select a new ““G Series” or dual band ICOM transceiver and

f’njq-,: f:.f;ﬂ base station luxury in a portable unit designed especially
oY You!

e Maximum Cov . The IC-2GAT
receives 138-174 , including NOAA, and transmits
140-150MHz to include CAP and MARS frequencies.
The IC-4GAT operates 440-450MHz, and the IC-32AT
receives 138-174MHz and operates 140-150MHz/
440-450MHz.

Most Powerful Handheld! The IC-2GAT delivers
seven watts! The IC-4GAT is six watts and the
IC-32AT is five watts! One watt level selectable for
local QSO’s.

20 Memeones. Store any frequency, Tx offset and
subaudible tone in any memory. Total flexibility!

Programmable Scanning of band and memories plus
easy lockout and instant memory recall.

Additional Features. Battery saver, call channel, all
subaudible tones, multi-function LCD readout and
DTMF pad.

Compatible Accessories. All ICOM IC-2AT/02AT
series battery [Jacks, headsets and speaker mics are
interchangeable.

Optional UT-40 Beeper silently monitors a busy
channel for your calls. When the pq&geugrammed

subaudible tone is received, the unit beeps and the
LCD flashes.
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IC-32AT IC-2GAT IC-4GAT
2 Meters and 2 Meters 440MHz
440MHz

O
ICOM

First in Communications

ICOM America, Inc., 2380-116th Ave. N.E., Bellevue, WA 98004
Customer Service Hotline (206) 454-7619

3150 Premier Drive, Suite 126, Ining, TX 75063

1777 Phoenix Parkway, Suite 201, GA 30349

ICOM CANADA, A Division of ICOM America, Inc., 3071 - 85 Road, Unit 9,
Richmond, B.C. V6X 2T4 Canada

Al stated specficalions are subyect 10 changs without notice or oblgabon. All ILOM radios signdicCanty
excod FCC regulations limiting spurious emissions. HHA4B8
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FOUR user selectable operating modes and

a 90 number autodialer make Private Patch v

the ONI.Y choice!

Private Patch X

—— T

R o ieuts Sratan INC.

SELECT AN OPERATING MODE
USING THE BUILT-IN KEYBOARD. ..

1. SIMPLEX SAMPLING PATCH

Private Patch V achieves a level 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 software 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 full control 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 amplifier can be used to
extend straight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. If 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 built-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 including
semi-duplex privacy mode are user programmable. 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 on/off code, hangtime, activity timer
time, CW ID interval etc. are fully user programmable. Private
Patch V is the right choice for your club system.

NE :

Private Patch V is a totally new concept in automatic
phone patches. A built-in keyboard and menu driven
display allow you to customize all modes, features,
and functions specifically to 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 phone number autodialer
* Last number redial
* Regenerated tone/pulse dialing

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

+ 1-5 digit connect/disconnect code

e 2.5 digit secret toll override code

e 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: Milwaukas W1, Wicklitte OH,. Ofando FL Clearwater FL Las
Vegas NV « BARRY ELECTRONICS CORP: New York NY = ERICKSON COMMUNICATIONS:
Chicago IL = HAM RADIO OUTLET: Anahaim CA, Buringams CA. Qakland CA, Phoenix AL
San Diego CA, Van Nuys CA, Atlanta GA *+ HENRY RADIO: Los Angales CA = INTERNATIONAL
RADIO SYSTEMS: Miami FL = JUNS ELECTRONICS: Culver City CA = MADISON ELECTRONICS
SUPPLY: Houston TX « MIAMI RADIO CENTER CORP.: Miami FL = MIKES ELECTRONICS:
Ft. Lauderdale, FL = N&G DISTRIBUTING CORP.: Miami FL = OMNI ELECTRONICS:
Laredo TX = PACE ENGINEERING: Tucson AZ = THE HAM STATION: Evansvilie IN = VALLEY
AADIO CENTER: Harlingen TX = CANADA—COM-WEST RADIO SYSTEMS, LTD.: Vancouver BC

CSl is a registered trademark of Connecl Systems, Inc
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Choice Selection.

Now you can have it all! Take all the qualities you've come to depend onin  75.32P CTCSS 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 you
Programming, Unequaled Reliability; and add full spectrum tone versatility  the added versatility of a custom, changeable memory base. A low 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. §5-32P ENCODER Based on the equally popular
The choice is yours! If standard CTCSS EIA tones do not SS-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, no problem; the mem- SS-32SMP SUB-MINIATURE ENCODER Our
or at our factory for free. Your working tone is accessed by a ﬁmmﬁﬂmﬁﬂiﬂ;ﬂw
- ¥ F ¥ I'EIEEIEI d
g@e?ﬂ’wﬂmﬂmﬂmﬁmﬂmﬁmﬂmmnﬁﬁ space inside. At $27.95, the price is small too.
- : ; HHP-1 HANDHELD PROGRAMMER For
(hﬂmdaymﬂ-ﬁeearﬂﬁrﬂmtmmmﬁﬁﬁhmﬂm- Drogramming the 32 Bcations iy ot
bﬂ@mmmwmmmmmm our new programmable products, including our
switching without cumbersome diode networks or binary switches. SD-1000 Two-Tone Sequential decoder. The
Its all brought to market by the people who introduce the fresh- HHP.1 is battery operated for field use, and
est ideas in tone signalling, and of course our customary same day will program ANY 32 tones from 15.0 to
shipping and one year warranty apply

6550.0Hz in .1Hz. increments. Price is

$199.95. ) | =

COMMUNICATIONS SPECIALISTS, INC.

Lﬂmwmmﬂmmwzﬁ
Local (714) 998-3021 ® FAX (714) 974-3420 » Entire U.S.A. 1-800-854-0547
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The MFJ-989C is a compact 3 KW
roller inductor tuner with a new peak
reading Cross-Needle SWR/Wattmeter.
The roller inductor lets you get your
SWR down to absolute minimum.

With three continuously variable
components — two massive 6KV
capacitors and a high inductance roller
inductor -- you get precise control over
SWR and the widest matching range
possible from 1.8-30 MHz.

You get a new lighted peak and
average reading Cross-Needle
SWR/Wattmeter with 2 new more
accurate directional coupler.

You get a giant two core balun
wound with teflon wire for balanced

MFJ’s Best VERSA TUNER I

II'IE HFJ 949C gives you more
MFJ-949C precise matches than any tuner that
$4 3 O ©5 uses two tapped inducters. Why?
Because you get two continuously
variable capacitors that give you infinitely more
positions than the mited number on switched coils.

This gives you the precise control you need to get
your SWR down to a minimum, After all isn't that
why you need a tuner.

You also get a dual range lighted Cross-Needle
SWR/Wattmeter, 6-position antenna switch, 50 ohm
300 watt dummy load, balun for balanced lines ang
continuous 1.8-30 MHz coverage -- all in a compact
10x3x7 inch cabinet that fits right into your station.

With MFJ’s best 300 watt tuner you get an MFJ
tuner that has earned a reputation for being able to
match just about anything -- on that is highly
perfected and has years of proven reliability.

MFJ’s smallest VERSA TUNER
MFJ-901B
$ 59 ns
The MFJ- .
9018 is our
smallest - 5x2x6 W
inches -- and most mr!mm
tuner -- when both your space and your budget is
limited. Matches dipoles, vees, random wires,
verticals, mobile whips, beams, balanced and coax
lines continuously 1.8-30 MHz. Excellent for
matching solid state rigs to linears. Efficient
airwound inductor. 4:1 balun for balanced lines.

144/220 MHz VHE TUNERS
MFJ-920

*49°°
MFJ-921
ssgnu
MFJ's newest VHF
tuners cover both 2 and the new Novice
220 MHz bands. They handle 300 watts PEP and
match a wide range of impedances for coax fed

MFJ] VERSA Tl Wf-ﬁ'!r

A TY R RAER- RO L BN el

WO L b S

MF] TUNERS

Invest in the world’s finest 3 KW roller inductor tuner with
load, new peak readlng Meter and more .

es and a 6- pusmnn antenna switch
ith extra heavy switch contacts.
You get a 50 ohm 300 watt dumm
load for tuning your exciter, a tilt
tand for easy viewing and a 3-digit
tums counter plus a spinner knob for
axact inductance control.

its compact 10%x4"/2x15 inch
cabinet slides right into your station.

The MFJ-989C is not for everyone.

However, if you do make the
investment, you'll get the finest 3 KW
tuner money can buy -- one that will
give you a lifetime of use, one that
takes the fear out of high power
operation and one that lets you get
your SWR down to auvsolute minimum

MFJ’s Fastest Selling TUNER |MFJ’s 1.5 KW VER 1]

The HF.TQTH‘E is lill'-':l‘_fn:tuli selling

MFJ-941D 300 W PEP antenna tuner! Why?
$Q9es Because it has more features than
tuners costing much more and it
matches e continuously from 1.8-30 MHz.
it matches dipoles, vees, verticals, mobile whips,
random wires, balanced and coax lines.
SWR/Wattmeter reads forward/reflected power in
30 and 300 watt ranges. Antenna switch selects 2
coax lines, direct or through tuner, random wire/
balanced line or tuner bypass. Efficient airwound
inductor gives lower losses and more watts out.
Has 4:1 balun. 1000 V capacitors. 10x3x7 inches.

MFJ’s Mobile TUNER

MFJ-945C

" $7Q95

Don't leave home without this mobile tuner! Have
an uninterrupted trip as the MFJ-945C extends your
antenna bandwidth and eliminates the need to stop,
go outside and readjust your mobile whip.

You can operate anywhere in a band and get low
SWR. You'll get maximum power out of your solid
state or tube rig and it'll run cooler and last longer.

Small 8x2x6 inches uses little room. SWR/
Wattmeter and convenient placement of controls
make tuning fast and easy while in motion, 300
watts PEP output, efficient airwound inductor, 1000
volt capacitors. Mobile mount, MFJ-20, $3.00.

2 KW COAX Mr-1702

85

SWITCHES $19°%%

MFJ-1702, $19.95. 2-positions.
60 dB isolation at 450 MHz.
Less than .2 dB loss.
SWR below 1:1.2.

MFJ-1701, $29.95.
6-positions. Unused
positions grounded.
For desk or wall mount.

$99°5 mr-1701

For a few extra dollars, the MFJ-

MFJ-962C 962C lets you use your barefoot rig

34 © 9 ®5now and have the capacity to add a

1500 watt PEP linear amplifer later.

Two continuously variable 6 KV capacitors give
you precise control for getting your SWR down to a
minimum. And lots of inductance gives you the
widest matching range possible.

You can read both peak and average power with
the lighted 2-color Cross-Needle SWR/Wattmeter. A
new directional coupler gives you more accurate
readings over a wider frequency range.

Has 6-position ceramic antenna switch and a
teflon wound two-core balun with ceramic feedthru
insulators for balanced lines. 10%x4%/2x14 7/8 in.

MFJ’s Random Wire TUNER

o0

MFJ nurlﬂu mﬂln

all bands anywhere

with any transceiver
when you let the
MFJ-16010 turn any |
random wire into a transmitting antenna. Great for
apartment, motel, camping operation. Tunes 1.8-30
MHz. Handles 200 watts. Ultra compact 2x3x4 in.

MFJ artificial RF ground
$79°5 wri931

create an
artificial RF |
ground and |
eliminate
RF “bites”,
feedback, WI and RFl when you let the MFJ-931
resonate a random length of wire and turn it into a
tuned counterpoise. The MFJ-931 also lets you
electrically place a far away RF ground directly at
your rig -- no matter how far away it is - by tuning
out the reactance of your ground connection wire.

antennas. MFJ-921 has SWR/Wattmeter.

ORDER ANY PRODUCT FROM MEJ AND TRY IT - NO
OBLIGATION. IF NOT SATISHED RETURN WITHIN 30

| DAYS FOR A NO-HASSLE REFUND (less shipping).

* One year unconditional guarantee » Add $5.00
each shipping/handling * Call or write for free catalog,
over 100 products.

a;'_"‘x

FOR YOUR NEAREST DEALER OR TO ORDER |,
(MasterCard

800-647-1800 X

Call 601-323-5869 in Miss. and outside B -
continental USA. Telex 53-4590 MFJ STKV.

il 2

ME

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762

- —— |
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This month’s column is
devoted to a different kind of
newcomer—the home-brew-
er who has not yet published
his or her project.

Is Home-brew Really Dead?

Some hams seem to think so—or at least
they think that this activity has shrunk to the
domain of a small core of dedicated hackers
and techno-peasants. These hams poured
forth with all the “‘logical” reasons. They cit-
ed, for example, the increased availability of
sophisticated commercial equipment, the
growing “‘Grab-It-Now’’ ethic in our (Ameri-
can) society, and the influx of less technically-
oriented members into our ranks because of
relaxed licensing requirements. Do we now
sound the death knell for home-brewing?

It's In The Cards

Qur reader feedback responses fly in the
face of the above reasoning.

Each month, | read through the stack of
monthly reader feedback cards. (These are
found in between the pages of the magazine.)
On these, we ask the readers to rate the edito-
rial content of the issue on a three-level scale
of “Great,” “OK," and "“No Way."' Below the
rating grid, we ask in what areas they would
like to see more, and see less. The responses
ranged from DC to daylight, but one item
came up through the noise floor loud and
clear: MORE SIMPLE CONSTRUCTION AR-
TICLES.

Recently, we began sending our readers,
along with their subscription mailings, a more
detailed satisfaction survey. Three out of four
of the returns echo the same message: MORE
SIMPLE CONSTRUCTION ARTICLES.

Many of these are not just polite, offthand
requests. They are out-and-out demands,
scrawled in bright red caps across the card.
It's clear to us the readership clamors for the
nuts-and-bolts of this hobby; the simple tale
that tells how to build a simple project; the
"“this is what | did and how | did it."

What To Do?

Since so many of you want to build, then a
goodly number of you have already built one
or more projects. Yet we receive relatively few
manuscripts on light home-brew projects de-
spite many lures: showing off your project to
over 100,000 readers, getting paid quite well
for it, having a nice feather to stuff in your
resume (for you are now an “‘authority’ on the
subject), and even enjoying the warm, fuzzy
feeling of carrying out an important part of our
mandate set forth by the FCC, that of further-
ing and disseminating the state of the art. Why
is it that so many of those who design and
build don’t put their brainchilds to paper?
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It's true some home-brewers simply can't
be bothered. Yet many |'ve talked to really
want to write, but are convinced they can't—
even those who have never tried! The next
section attempts to dispel common confi-
dence-blockers.

The Four Fallacies

Fallacy #1: "I don’t have the talent to write.”
Reality: This statement assumes thal writing
and design and building are fundamentally
different skills. Actually, they're very closely
related!

A home-brewer usually systematically exe-
cutes an idea—he sketches out the project in
block diagram form, then works out the circuit
details within each block, then interfaces the
circuit blocks. He first works out the plan gen-
erally, and then in gradually greater detail.

Effective writing is no different! You first
sketch out a general three-point outline, in
which you include sub-outline points (see be-
low), and then you fill in the details under each
outline point.

Introduction
What led to the birth of this idea?
What are its advantages?

Main Body of Text
Circuit theory and description
Parts List
Where (0 obtain parts
Step-by-step construction sequence
Construction caveats

Conclusion
Summarize the project, highlighting its
advantages.

Fallacy #2: "My project is too simple or too
left-field for anyone to want to bother with it.”
Reality: The simplest projects are often the
best! Remember, too, the project the veteran
home-brewer passes over is often right up the
greenhorn’s alley. 73 strives to present a
range of simple-to-challenging home-brew
projects,

The readers, too, always surprise us. Many
so-called marginal projects became popular
beyond our wildest imaginings. Woe to us in
Editorial if we ever stop surveying the reader-
ship, thinking we "‘really know'' what the read-
er wants!

Finally, our readers often read through
something simple and short, even if they have
no immediate plans to build it. How often have
you wanted to find an article published years
back? We run a thriving article reprint busi-
ness here.

Fallacy #3: ““‘My schematics, parts placement
diagrams, etc., are too poorly drawn to appear
in a magazine."

Reality: You may have noticed a consistency
in the style of our printed figures—they're the

Number 1 on your Feedback card

Welcome, Newcomers!

work of our excellent draftsman. Bill's been
with 73 from the beginning—there's not much
he hasn't seen!

Fallacy #4: “'No editor will wade through my
awful grammar and spelling.”

Reality: Often, it's not as bad as you think.
Even if it is, you're in good company—many
noted writers, such as Ernest Hemingway,
were terrible spellers. Most had editors, like
you do—us! Fortunately, there are many
checks, both on the author's and editor’s side.

First, write or call for, or download from
CompuServe, our Writer's Guide.' By follow-
ing the Guide and the outline above, we can
more easily estimate your meaning through
context. Be sure to clearly state your objective
both in the cover letter and in the Introduction
of the article. If the idea is strong, we go to
great lengths to show it the light of day.

Second, more and more authors have ac-
cess to microcomputers with enough memory
to run spelling checker programs. We have
been using WordStar's sophisticated spelling
checker for many months, and we will be us-
ing, by this printing, “‘Grammatik Ill""—a pro-
gram that analyzes text for several dozen dif-
ferent common grammatical problems.

Third, on particularly confusing points, we
call you for on-the-spot clarification. (Be sure
to include a phone number on your cover
letter!)

Fourth, when your article is scheduled and
prepared for a given month, we send you
copies of the final edit for your review. These
are called Author's Proofs. Rarely are there
problems at this stage. Nonetheless, consci-
entious authors read these carefully in the
event that a major fault or two remain.

Finally, you may want to team up with a
writer. It can be a very effective, even syner-
gistic, relationship. Some of our authors do
this, with wonderful results. The article pay-
ment split two ways is often more than offset
by the time saved and the enjoyment.

Let's Hear From You

It should be clear that most writing problems
are imagined, and the real problems are most
often very manageable. If doubts remain, call
and talk with us—we re friendly and receptive,
and we're here for you. Ditto if you want to
home-brew and write, but are not sure where
to start. We have a stack of letters from read-
ers looking for a myriad of different designs.

Remember: If you can design or build it, you
can effectively write about it—and everyone
will be the richer for it! B8

...deNS1B

' The 73 Magazine Writer's Guide is available
on CompuServe's HamNet, Library @, file-
name ""73WRIT"
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NEevERr say piE

Wayne Green W2NSD/1

Do We Fight Or Give Up?

Amateur radio has what grow-
ingly appears to be a terminal ill-
ness. What can we—what should
we—do about it? We can try to
pretend there's no real problem—
ignoring the loss of new hams and
our frequencies. We can give up.
After all, there are plenty of other
interesting hobbies—right?

Almost 30% of us have paid our
dues to the ARRL—what more
could possibly be expected of us?
What can one person do that
would make any difference?

The fact is, if you want to, you
can have a profound influence—
and not only toward saving ama-
teur radio. In the process, you
might be able to help solve some
of America's growing problems.
it's never going to happen if you
wail for someone else to do it. Are
we hams a bunch of wimps, willing
to let our hobby die without a
fight?

Yes, | know, hams are wimps
when shown on TV. The ham on
ALF is a megawimp, for example.
But | haven't seen one single copy
of a letter to the network, the pro-
ducers or the show's advertisers

protesting this outrageous defa-
mation of our character. Are we
wimps?

What are our resources? Well,
we have about 400,000 reputedly
alive and semi-alive licensed
hams. About 50% are even re-
motely active. Now, if these
200,000 of us pooled our efforts,
we'd mow ‘'em down. An average
investment of $100 per ham would
provide $20,000,000 to get some
clout in Congress. $20 million to-
ward re-election campaigns buys
tons of clout in Washington. A
$100 campaign donation buys
about four thousand times the at-
tention of a letter.

Just flexing our political mus-
cles isn't going to save our hobby.
Al best it can stave off more fre-
quency losses and give us a
chance to start rebuilding the in-
frastructure the League almost to-
tally destroyed 25 years ago. This
was the network of thousands of
school radio clubs that provided
us with 80% of our newcomers—
our youngsters. These clubs were
virtually wiped out in 1963 by the
ARRL's self-promoting Incentive
Licensing proposal.
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QSL OF THE MONTH

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

envelopes cannot be accepted.
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it's their thousands of school ra-
dio clubs that have fueled Japan's
ability to provide their country with
the engineers, technicians, and
scientists with which they've de-
stroyed our consumer electronic
industry. If you read at all, you
know that twenty years ago we
produced virtually 100% of our
consumer electronic equipment.
Today, we make less than 5% of it.

Just Say No To’em

Yes, | know I've been on you
about dieting and smoking—and |
should be on you about alcohol
too. | often throw guilt around
about your lousy reading habits.
Okay, I'm a nag. But I'm nagging
for your benefit—and for amateur
radio. Other than having you
thank me at hamfests for
having pushed you to slim down,
exercise (get out there and walk
every day), stop your drug habits
(alcohol and nicotine—both of
which shorten your life, make
things miserable for others and
waste money)—I don’t get a lot of
benefits.

Now, let's discuss drugs. | see
you slurping 807s at hamfests.
And don't think | don't see you
trying to hide your cigarette as you
try to sneak by the 73 booth with
me glowering at you.

There's a lot of political excite-
ment over our drug problems in
America. And they're serious, |
agree. But when we kill 30 times
as many Americans with booze
(and that mainly means beer) as
we do with cocaine, heroin and
crack combined, let's put this into
proportion. Even worse is
nicotine, that kills 60 times as
many. |I've lost a lot of friends to
cigarettes and a few to alcohol,
but none personally to drugs.

The only results of the war on
drugs so far have been an escalat-
Ing cost to the government and a
steadily dropping of drug prices
as ever more are smuggied in.

Continued on page 8
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KENWOOQOD

..pacesetter in Amateur Radio

ouble Take!

KENWOOD
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TM-621A/721A

144/220 and 144/450 MRz
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Once again, Kenwood brings you
another Dual Bander First! The
TM-621A is the first 144/220 MHz FM
Dual Bander. The Kenwood TM-621A
and TM-721A (144/450 MHz) re-
defines the original Kenwood “Dual
Bander” concept. The wide range of
innovative features includes a dual
channel watch function, selectable
full duplex operation, 30 memory
channels, extended frequency
coverage, large multi-color dual
digital LCD displays, programmable
scanning, and more!

Fytended acelver range 1138000_
173.995 MHz) on 2 m; 70 cm coverage

Is 438.000-449.995 MHz; 1-1/4 m cover-
age is 215-229.995 MHz. (Specifications
guaranteed on Amateur bands only. Iwo

meter transmit range is 144-148 MHz
Modifiable for MARS/CAP. Permits
required.)
Separate frequency display for
n" and “sub-band’

: hannel '.f;.'*.*."".".'_'rf'i-ASDEDEI
memory channel for each band stores
frequency, offset, and sub-tone of your

favorite channel. Simply press the CALL
key, and your favorite channel is selected!
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* RC-10 Multi-function handset/remote
controller « PS-430 Power supply ®* TSU-6
CTCSS decode unit * SW-100B Compact
SWR/powerivolt meter * SW-200B Deluxe
SWR/power meter * SWT-1 2m antenna
tuner » SWT-2 70 cm antenna tuner » SP-40
Compact mobile speaker » SP-50B Deluxe
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ACTUAL SIZE FRONT PANEL

¢ 30 multi-function memory channels
14 memory channels and one call
channel for each band store frequency,
repeater offset, CTCSS, and reverse.
Channels "A" and “b" establish upper
and lower limits for programmable band

scan. Channels "C" and "d" store transmit

and receive frequencies independently
for "odd splits.
e 45 Wattson 2 m. 35 watts on 70

‘4 m. Approx. 5 watts

22 watts on 1-1
low power.

e Automatic Band Change (A.B.C.)
Automatically changes between main
and sub-band when a signal is present

I‘\ — 5 o e ‘ aTeldlala’ - = e— i r N = =
® Dual watch tunction allows VHF ana

UHF receive simultaneously.
¢ Programmable memory and band
scanning, with memory channel
locK-out and priority watch functio
» Balance control and
separate squeich
controls for each

band.

TM-721A shown with optional RC-10

mobile speaker » PG-2N DC cable » PG-3B
DC line noise filter » MC-60A, MC-80,
MC-85 Base station mics. * MA-4000 Dual
band 2 m/70 cm mobile antenna (mount not
supplied) = MB-11 Mobile bracket * MC-43S
UP/DWN hand mic. * MC-48B 16-key DTMF
hand mic

e PDual antenna ports.

* TM-621A has auto offset.

e Full duplex operation.

e CTCSS encode/decode selectable
from front panel or UP/DWN keys on
microphone. (Encode built-in, optional
TSU-6 needed for decode.)

e Fach function key has a unique tone
for positive feedback

ek |
- = =l e

e [lluminated front panel controis
and Keys.

¢ 16 key DTMF mic. included.

* Handset/remote control option
(RC-10]

* Frequency (dial) I0CK.

* Supplied accessories: 16-key DTMF
hand mic., mounting bracket, DC cable.

KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St.,, Long Beach, CA 90810
PO. Box 22745, Long Beach, CA 90801-5745



Continued from page 6

The enormous profits involved as-
sure that there are an unlimited
number of potential criminals. Any
“war" on drugs is un-winable.

Indeed, my proposed solution
to America's drug problem would
be to legalize drugs and sell all of
them through state drug stores.
And that means beer and cigarettes
as well as cocaine and heroin. Fur-
ther, I'd prohibit all advertising of
these destructive products.

By controlling the sale through
state stores we'd take the profits
out of the drug industry. This
would tend to stop the present
pyramid sales system where ad-
dicts have to entrap new users in
order to pay for their needs.

Once you take the profits out of
drugs, you'll get crime out of the
business. This could eliminate
about 75% of today's crime for
starters. And without the pres-
sures of advertising and crime to
get more customers, our educa-
tional programs to keep young-
sters from trying drugs might take
hold.

The barrage of ads pushing
beer and cigarettes glamorizes
these destructive drugs. Nicotine,
being so viciously addictive, and
our worst killer, has been difficult
to fight. But even with the advertis-
ing and government subsidies
(which are obvious government
approval), tobacco use has been
dropping.

Yes, | realize that the above is
idealistic and that we live in a
practical world where idealism
doesn't pay off. If | were a crime
boss I'd spend whatever it takes in
congress to make sure that drugs
are not legalized. This cash pres-
sure makes it difficult for us voters
to know whether a legislator has
been bought or is driven by other
convictions. We should remem-
ber that money will usually over-
come even the most strongly held
congressional convictions.

Newspapers, magazines, ra-
dio, and TV will fight every attempt
to eliminate drug advertising—as
will the bottlers, tobacco compa-
nies, distributors and retailers,
We're talking a lot of campaign
donations, so unless we get more
information on who's paying off
whom in Congress, we're going to
keep killing hundreds of thou-
sands of people a year with alco-
hol and nicotine.

Which is why | started by point-
ing out the value of investing in
your legislators. Not even 200,000
of us can match the resources of
the crime syndicates, so we prob-
ably can’t do much about solving

the stupid drug "‘war.” But we
sure can tip the balance when it
comes to our losing more ham
bands—at least until we can get
amateur radio growing again.

Business Encroachment

The commercial pressures for
our bands are growing rapidly.
Communications is exploding and
not just with fiber optics—it also
means more radio spectrum will
be needed.

UPS needs a system of high
speed digital communications
that will allow them to be in con-
stant touch with every truck so
they'll know at any instant where
any package is. This means mi-
crowave satellite links, UHF re-
peaters, and frequencies. More
and more businesses are going to
demand the same depth of ser-
vice and a bunch of aging old
timers idling away what's left of
their lives on 2misn’'t going to stop
progress for long.

High Definition TV, America’'s
last opportunity to get back into
consumer electronics, is going to
need at least twice the bandwidth
presently used. Do you think our
present level of ham activity at 900
MHz is going to keep HDTV and
other new services from being
considered there?

The FCC is under strong pres-
sure to open more UHF TV chan-
nels to make room for thousands
more one watt TV translators—to
extend TV into more small towns.
And wait until we start with inter-
active TV!

Okay, I've proposed a step to-
ward our holding our bands until
we can get ham radio growing
again. But without a practical plan
for growth, we'll be spinning our
wheels. Unless we come up with
something good—and quickly—
we're dead ducks.

Young Blood Needed

The ARRL has suggested work-
ing on getting more retired people
licensed. Well, that's great for the
retired—such an interest could
keep them alive longer by giving
them something interesting to do
and helping them find new
friends. I've no complaint with
that.

But this isn't going to have any
significant effect on our growth.
Our growth has been a net 1% for
the last five years—and that's if
you don’t admit that anyone has
died. Even ten times that growth is
too little. We need twenty to fifty
times our present "‘growth.”

I've mentioned that the number
of new hams has been dwindling.
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The FCC figures show that
they've dropped by 54% in the
last four years! It's almost enough
to worry a sensitive person. We
need to get youngsters into the
hobby. We even need to find a
way to attract Black, Hispanic,
and other minority youngsters.
Yes, | have some suggestions.

I've already written too often,
about the need for our ham clubs
to work with their local schools to
get school radio clubs restarted.
This is happening in a few areas.
I'd love to see some articles and
pictures from clubs who have
been successful in this. | know
you're out there—you tell me
about it at hamfests—but until you
write about it, it's a well-kept
secrel.

We'd have more of a chance of
attracting youngsters to amateur
radio if our educational system
hadn't self-destructed so badly.
Part of the blame for this lies with
TV, part with parents, part with
teachers and their unions, and
part with Dr. Spock and his let-the-
kids-do-what-they-want philoso-
phy that was fervently embraced
by the yuppie generation. That'sa
lot of problems to solve.

Add to those the problems fac-
ing lower income families—the
trap of welfare—the fast track of
drug profits—the street gangs
that entrap virtually every inner
city youngster. If we're ever going
to turn these kids into engineers,
we've got a long row to hoe. We
have to get the profits out of
drugs, offer something more at-
tractive than welfare as a way of
family life, and replace street
gangs with something more bene-
ficial to the kids—and to society,

That's a lot to accomplish. Well,
we’'ve got 200,000 active hams,
so we should be able to do a lot.
And we can, if we want to. It de-
pends on what's more important
to you.

It seemed to me that we have
three major problems with educa-
tion. First, the present educational
system hasn’t encouraged teach-
ers to make their material exciting
to the students. | proposed to the
new president of RPI, Dr. Roland
Schmitt, and to the dean of the
School of Management, Robert
Hawkins, that Rensselaer initiate
a study of teaching technology in
order to find out what is working
best in teaching productivity to-
day. | was pleased that Dr.
Schmitt has just announced the
formation of a Center for Innova-
tive Undergraduate Education.
This will be **devoted to improving
the quality and effectiveness of

undergraduate education through
innovative approaches in curricu-
lum and course development, ex-
plorations of the role of technolo-
gy in education, and partnerships
that support science and mathe-
matics education in primary and
secondary schools.” See Elec-
tronic Engineering Times 10/3/88
p.29 for the story.

I'm working through my Con-
gressional Technology Newslet-
terto put pressure on Congress to
consider my solution to the drug
problem. The present dema-
goguery, with threats to bring in
the military and embargo prod-
ucts from drug supplier countries
isn’t going to work. Our military is
neither trained nor equipped for
drug interdiction. And we don't
want to retrain and re-equip them
for this, since that would leave us
without the strength to discourage
the USSR from further adven-
turism.

The welfare mess? Of course
I've got a good solution to this
one—>but not one that would work
without solving the drug problem
too. Here | looked for a similar situ-
ation that another country had
solved successfully. There was a
close parallel with Israel, to where
millions of virtually destitute peo-
ple suddenly immigrated. Israel
put'em into kibbutzes where they
were able to work together coop-
eratively. They farmed and start-
ed small manufacturing business-
es—and were very successful at
it. Their system for educating their
children made them part of their
communities and kept them from
forming gangs. As the kibbutzes
became successful they spun off
entrepreneurs who started their
own businesses.

| believe that we could get
American businesses to buy
shares in New American Commu-
nities that would encourage
welfare families to move from the
inner-city ghettos to farms. Sur-
veys show that an overwhelming
number of welfare families really
want to work, but the system pre-
vents it. | say it's time to change
the system and give these people
a chance to succeed. | also be-
lieve we should do everything we
can to get their kids interested in
setting up ham stations in every
New American Community.

As part of the holding action to
keep amateur radio from getting
gutted while we're rebuilding our
infrastructure, I've formed a Na-
tional Industry Advisory Commit-
tee (NIAC) to work with the FCC
Commissioners. Amateur radio

Continued on page 78
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EDITED BY BRYAN HASTINGS NS1B

Space Station
Mobile!

There are, or soon will be, amateur radio
operations from the Soviet space station
Mir! Reliable Western European sources re-
port that a 2 Watt 2 meter FM transceiver has
been placed aboard Mir, possibly during a
recent resupply mission. Sources also indi-
cate that the crew has placed a Y4-wavelength
ground plane antenna on the outer surface of
the space station. The split frequency is not
yet known.

The Mir cosmonauts have the callsign
U1MIR. Amateur operations were planned to
begin the first week of November.

A meeting was to be held in Moscow on
Friday, 28 October, with Soviet authorities, to
resolve schedule and frequency issues relat-
ed to this activity.

Reports indicate that UTMIR will most prob-
ably be active for the duration of the stay of the
current cosmonaut team aboard Mir. When a
relief crew replaces the current team of cos-
monauts, a 10 Watt 2 meter FM transceiver
will likely be placed aboard Mir and the call-
sign of the operation changed to UMIR.

Observers feel that operations from U1MIR/
UGMIR will most likely involve in-

areas where the 220 band is most heavily
crowded, but in a part of the nation where the
rapid growth on the band is just beginning.

Missile Restriction

The United States Army is testing a new
missile guidance system in northern Ala-
bama that will temporarily heavily restrict am-
ateur operations on the 70 cm band in that
area. The ARS shares the 420-450 MHz band
with the government. Amateurs in Alabama
are being requested to observe quiet hours up
to five hours a day. As a result, at least three
voice repeaters in Huntsville and Florence are
off the air. Packet, fast-scan amateur televi-
sion, and amateur satellite operations are
among the other modes FOG-M affects. The
hams are requested to make the job of the
Army easier, and avoid further restrictions, by
staying off the air.

According to David Black KB4KCH, a TV
news reporter in Birmingham, the system is a
new Fiber Optic Guided Missile (FOG-M), now
under development at the Redstone Arsenal
in Huntsville. Testing of FOG-M involves low-
power airborne sensors. 70 cm amateur band
use is only for testing purposes and will not be
used when the system is actually deployed.

The Army expects the tests to last into late
December.

There have been mixed reactions about this
from the affected amateur community. While
most amateurs in the affected area say they
are happy to cooperate, some claim that the
Army has plenty of its own spectrum in which
they could perform FOG-M experiments.

International
News Snippets

Canada: The Radio Society of Ontario (RSO)
has decided to disband. In announcing the
decision following a special meeting on 15
October, RSO officials noted that many for-
mer RSO people were responsible for the cre-
ation of Canada's two National Amateur Radio
Organizations—CRRL and CARF—and that
these two groups were serving the needs of
Ontario amateurs quite well. The matter will
now be turned over to the RSO's solicitor (at-
torney) who will handle the legal aspects of
disbanding and the distribution of the RSO's
assets. These include the Clifford Marsh Ama-
teur of the Year Award, which will be turned to
CARF; and the Keith Russel and Rusty Bren-
nan Field Day Awards which the CRRL admin-

istration will now handle. CRRL

ternational amateur radio con-
tacts. Watch AMSAT news

$$ HOME-BREW IV §§

will also become sponsor of the
RSO Ontario Amateur Radio Ser-

service bulletins for late-breaking 73 Magazine again invites all home-brewers to turn their hot vice Net (ONTARS).
details. solder into cpld cash and prizes, and to get_thew name in print to Canada: Jack Ravenscroft
buut._ml projects have a chance to appear in the magazine, and VE3SR passed away 19 October,
we will handsomely reward the authors of the créme de la créme
November olthess. of a brain tumor.
You will remember Jack as the

March

Hams in Omaha, Nebraska,
called on amateurs nationwide
to join with them in the Save 220
MHz Protest Marches planned for
Sunday, 27 November. According
to John Gebuhr WBOCMC, one of
the march organizers, the
march’s aim was to demonstrate
the anger of radio amateurs over
the FCC's decision to reallocate

ness interests. The Omaha
demonstration will have taken
place in front of the federal court
building, and hopefully in front of

Now for the bounty. Ramsey Electronics graciously contribut-
ed from their line of frequency counters. First prize is $300, a
ten-year subscription to 73, and a CT-125 1.25 GHz frequency
— counter. Second prize is $150, a two-year sub, and a CT-90 600
MHz frequency counter. Third prize is $75, a two-year sub, and a
CT-70 525 MHz frequency counter. All this is in addition to the |
payment every author receives for publishing in 73.

Contest Rules

1. Entries must be received by 1 April 1989,

2. To enter, write an article describing your best home-brew
construction project and submit it to 73. If you've never written
for 73, senc an SASE for a copy of our Writer's Guide, or
download it from CompuServe (Hamnet forum, Library 0.,
filename “73WRIT").

220-222 MHz to land mobile busi- 3. Here's the real challenge: The total cost of your project must
cost under $73, even if all the parts were bought new. Be sure
to include a detailed parts list with prices and sources.

4. Our technical staff will evaluate each project on the basis of
originality, usefulness, reproducibility, economy of design,
and clarity of presentation. The decision of the judges is final.

ham from Ottawa, Canada who
was hauled into court by a neigh-
boring family because they
claimed VE3SR's operations
caused interference to their home
entertainment and consumer
electronic gear. Jack spent thou-
sands of dollars and four years
fighting the case. With the support
of the ham community, Jack final-
ly won an appeal that will impact
on the lives of every Canadian
ham in a most positive way—
Communications Canada (for-
merly DOC) is now considering
mandatory RFIl immunity stan-
dards for consumer electronics.
Ironically, the court-ordered RFI

FCC facilities in those cities that 5. All projects must be original. That is, they must not be pub- suppression on his neighbor’s
have them, especially in Washing- lished elsewhere. There is no limit to the number of projects electronic gear was just being
ton, DC. WBBCMC noted that tele- you may enter. completed as Jack fell ill. Our con-

vision news organizations are al-
ways pressed to find newsworthy
stories on this particular week-
end, which is one of the reasons it
was chosen.

It's interesting to note that this

NS

All purchased articles become the property of 73 Magazine.
. Mail your entries to:

73 Magazine

WGE Center

70Rte. 202N

Peterborough, NH 03458-1194
Attn: Home-Brew IV

dolences to Jack's family on their
tragic loss.

Germany: The Radio Berlin In-
ternational (RBI) DX Club pro-
vides its members with monthly
forecasts for amateur and SWL

protest originated not in one of the

DXers free of charge on request.
73 Amateur Radio * January, 1989 9



KENWOOD

1S-1405

HFF transceiver with general
coverage receiver.

Compact, easy-to-use, full of oper-
ating enhancements, and feature
packed. These words describe the
new TS-140S HF transceiver. Setting
the pace once again, Kenwood intro-
duces new innovations in the world
of “look-alike” transceivers!

e Covers all HF Amateur bands with
100 W output. General coverage re-
ceiver tunes from 50 kHz to 35 MHz

(Receiver specifications guaranteed from
500 kHz to 30 MHz) Modifiable for HF
MARS operation. (Permit required).

e All modes built-in. LSB, USB, CW, FM
and AM.

® Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity
direct mixing system ensures true 102
dB receiver dynamic range.

FUOWER

__MEMORY i

_pacesetter in Amateur Radio

ordable DX-ing!

* New Feature! Programmable band
marker. Useful for staying within the
limits of your ham license. For con-
testers, program in the suggested
frequencies to prevent QRM to non-
participants.

* Famous Kenwood interference
reducing circuits. IF shift, dual noise
blankers, RIT, RF attenuator, selectable
AGC, and FM squelch.

M.CH/VFO CH

" II 5

- SEND/REC s PROC L ALC/PWARS

ATT

e M. CH/VFO CH sub-dial. 10 kHz step
tuning for quick QSY at VFO mode, and
UP/DOWN memory channel for easy
operation.

e Selectable full (QSK) or semi
break-in CW.

* 31 memory channels, Store fre-
quency, mode and CW wide/narrow
selection. Split frequencies may be
stored in 10 channels for repeater
operation.

e RF power output control.

e AMTOR/PACKET compatible!

e Built-in VOX circuit.

e MC-43S UP/DOWN mic. included.

Optional Accessories:

» AT-130 compact antenna tuner = AT-250 auto

matic antenna luner » HS-5/HS-6/HS-7 head-

phones # IF-232C/IF-10C computer Inlerface

* MA-5/VP-1 HF mobile -ﬂ-'"’if:'ﬂfl.-; (5 bands)

* MB-430 mobile bracket « MC-43S &

UP/DOWN hand mic *HC 55 (B-pin) goose neck

mobile mic -MC 60A/MC-B0/MC-85 disk mics

* PG-2S extra DC cable = PS-430 power supply

« SP-40/SP-50B mobile speakers =« SP-430
external s_r;'eam.-r * SW-100A/SW-200A/SW-2000

¥ir=

SWH/power meters « TL-922A 2 kKW PEP linear
amE "- I'""'u""'-"'H.F «-TUE 1CSS tone unit
¢« YG-455C-1 500 Hz deluxe CW filter "I'K-455C-1

New 500 Hz CW filter

W
OFF: 5SEMI FUlL
e T I

FWHR
W e WA

MIC

AN g MA

FUNCTION

RF GAIN

i MA

TN

ST BAND D RIT HB1 MNBZ

T1S-680S

All-mode multi-bander
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The forecasting method conforms to that used
by the WARC-High Frequency Broadcasters
Committee in Geneva, Switzerland. Member-
ship application request must include three
correct reception reports. For further informa-
tion write to Radio Berlin International, DX
Bulletin, 1160 Berlin, GDR.

Great Britain: Necessity is certainly the
mother of advancement in amateur radio, all
over the world. In England, a recent postal
strike hampered the delivery of the Radio So-
ciety of Great Britain's (RSGB) GB2RS news-
cast script to its readers. The RSGB relied on
other channels to distribute the document to
its anchor people throughout the nation. They
FAXed it to some 20 individuals, and made it
available to the others via the Prestel data-
base service and packet radio links. The sys-
tem worked flawlessly, making the GB2RS
newscast available to most British hams de-
spite the postal work stoppage. That job ac-
tion was finally settled on 12 September.

Great Britain: The Radio Amateur Invalid
and Blind Club (RAIBC) announces the instal-
lation of a new telephone help-line. The num-
ber inside England is (01) 346-5372 and
the line is open between 1000-1700 UTC
each day to take calls from RAIBC members
and supporters, as well as those wanting more
information about this unique club. On those
occasions when there is no one to take a
call, an answering machine will record mes-
sages.

Israel: A reminder to those hams planning a
visit to Israel. You can apply for a reciprocal
license directly to the Ministry of Communica-
tions office in Tel Aviv, provided that your
home nation has a reciprocal operating agree-
ment with Israel. The Israel Amateur Radio
Club (IARC) offers help to obtain this license
and mail it to you. The IARC will also deliver it
to you when you arrive. (See last month's "'73
International,” p. 103, col. 1.)

Several points to bear in mind: Repeater
access in Israel requires a 91.5 Hz CTCSS
encoder, and the country’s main power is sup-
plied at 230 V AC/50 Hz.

For further assistance, write to Aaron Kirsh-
ner 4X1AT, Box 4099, Tel Aviv, 61040, Israel.

Japan: Ham Fair '88—Japan’s answer o
the Dayton Hamvention—attracted 57,000
visitors to the Tokyo International Trade Cen-
ter this year.

This is up some 3000 attendees over 1987,
making a new record for this event. Highlights
included the showing of the latest techniques
and equipment for the 1.2, 2.4, and 5.4 GHz
band operation. Seminar sessions included a
short course in CW while various competi-
tions, including a receiving contest, were also
part of the festivities. Visitors to Ham Fair were
also able to attend the Japan Amateur Radio
Industry Association’s “'JAIA™ Fair which fea-
tured the latest commercial gear.

Both exhibitions shared the same facilities
this year.

Korea: The annual General Meeting of In-
ternational Amateur Radio Union (IARU) Re-
gion Three took place in Seoul, Korea from
10-14 October 1988.

Approximately sixty representatives from
twelve countries out of the twenty-four mem-
ber societies of Region Three attended. The
main lopic discussed was preparation for a
possible World Administrative Radio Confer-
ence as early as 1992. It's expected at that
conference that many amateur allocations will
come under attack from other spectrum-hun-
gry users. They will also discuss actions on
band plans for 160 and 80 meters in Region
Three, beacon plans, satellite operations,
contests, and emergency operations.

MACC Attack

The Big MACC is again on the attack. The
Mid-America Coordination Council (MACC)
voted to accept Colorado, the tenth state to
join this group. In addition to Colorado, MACC
oversees coordination activities in Kansas,
Missouri, lllinois, lowa, Minnesota, Nebraska,
Oklahoma, South Dakota, and Wisconsin.
These states encompass an area of 721,210
square miles, and contain almost 18% of the
amateur radio population of the nation.

KC Coordination
Dispute Settled

A long-standing dispute over amateur radio
repeater frequency coordination in the
Kansas City area has been laid to rest. Repre-
sentatives of the Missouri Repeater Council,
Kansas Amateur Repeater Council, and Mo-
Kan Council of Amateur Radio Clubs, have
initialed an agreement on how the frequency
coordinators for the various parts of Missouri
and Kansas should be listed in the ARRL Re-
peater Directory. The organizations have
agreed also to exchange the information con-
tained in their databases. Paul Grauer WOFIR,
played a key role in resolving the dispute.

Full details on the settlement will appear
soon in “*Looking West."

Atlas

Herb Johnson W6QKI is the founder and
chief designer of Atlas Radio, Inc. of
Oceanside, California. He has asked 73
Magazine to stress two points about his com-
pany, which was liquidated in late 1979,

1) When Atlas Radio was liquidated, it was not
sold to any other company.

2) There is currently only one qualified service
organization for original genuine Atlas Radio

equipment. It is: RF Parts, 1320 Grand Ave.,
San Marcos, CA 92069; (619) 744-0728.

Big Thanks

Glen Baxter K1IMAN, net manager for the
International Amateur Radio Network
(IARN) of Belgrade Lakes, Maine, gratefully
thanks, on behalf of all the members of the
IARN, all the manufacturers and individuals
who donated equipment to help in the Hurri-
cane Gilbert and future relief efforts. The
Heath Company gave an IBM-PC compatible
computer to the IARN, complete with a 20 MB
hard disk drive; Advanced Electronic Applica-
tions donated a pair of PK-232 packet radio
terminals; Hal Communications donated an
ST-7000 communications terminal system;
and Dr. Ernie Adams gave the group a Yaesu
FT-757GX transceiver and power supply. Ear-
lier, IARN received the donation of another
ST-7000 from Tetsuju Yamada JA1EQZ who
is chairman of E-Net and IARN Director for
Japan. As the communications demand from
Hurricane Gilbert diminishes, Baxter says that
the gear will be assembled to serve as a full-
time IARN HF Packet BBS on 20 meter, simi-
lar to one already in operation on 14.109 MHz
by KB1PJ/8 in Cleveland, Ohio.

Glenn reminds all amateurs, especially con-
testers, that the 14.270-14.280 MHz segment
is still very active for handling emergency traf-
fic. While no longer protected by the FCC
Mandate issued during Hurricane Gilbert, the
IARN still uses 14.275 MHz to handle impor-
tant medical emergency, relief, and health/
welfare traffic.

ITU

A ham will be heading the United States
delegation to the next major ITU confer-
ence. The State Department announced that
C. Travis Marshal W3HPS has been appoint-
ed as Chairman of the US Delegation to the
1989 Plenipotentiary Conference of the Inter-
national Telecommunications Union.
Marshall, who is a Senior Vice President of
Motorola Incorporated, will attend the 23
May-29 June conference in Nice, France.

Thanks. . .

To all who contributed news items to this
month’s QRX column. They are: Westlink,
NABET News, GB2RS, Radio Berlin, NO9X,
AMSAT-NA, Tselil Harmomi, RSGB, ARRL,
JARL, and CRRL. Keep your news items and
photos rolling in! Address is: 73 Magazine,
WGE Center, 70 Rte. 202N, Peterborough,
NH 03458-1194. Attn: QRX
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Number 5 on your Feedback card

MORE MICROWAVE TEST
EQUIPMENT FOR 10 GHZ

The Backfire Antenna/Boomerang

M icrowave enthusiasts may
recall my article in the
October 1988 issue of 73 (pp. 40-
41). Init, I describe how tobuild a 10
GHz detector mount to use with fre-
quency measuring wavemeters and
an amplifier. In this article, I will
describe the backfire antenna or
boomerang, its construction and op-
eration, and the two meter injector.
Both devices use a detector mount—
either a commercial unit that accepts
a IN23 type diode, or the home-brew
mount described in Part 1.

The Backfire Antenna

Industry has used the backfire an-
tenna for many years. Even some of the early
amateur microwave pioneers in the 1940s
used them. It’s a simple concept and easy to
apply—I've wondered why it hasn't surfaced
earlier in some of our amateur radio publica-
tions.

The backfire, or boomerang, antenna 1s a
waveguide-mounted detector to which a
source of RF energy is directly inserted into
the 1N23 diode, producing a flow of current.
The RF comes from a single-stage 2N2222
transistor oscillator, crystal-controlled at 30
MHz (our IF frequency) for stability. This is
all you need, besides a small horn antenna to
receive and to act as the transmit antenna for
the boomerang. You can build the oscillator
or use an International Crystal oscillator board
powered by a 9 volt transistor radio battery.
See Figure 1 and system photographs.

Photo A. Some members of the San Diego Microwave Society having a
little fun with ten-foot dishes. Kerry Banke N6IZW with 10 GHz transceiv-
er in hand.

Photo B. Commercial mount with IN23 ryvpe diode
now fitted with varactor for connection to a 2-meter
HT. Home-brew mount works just as well.
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by C.L. Houghton WB6IGP

The 30 MHz signal injected into the detec-
tor diode mount by itself 1s not productive,
but when it is injected with microwave ener-
gy via the horn antenna, it produces upper
and lower mixer products detectable by your
full-duplex transceiver. Modulation isn’t
usually detectable unless it 1s imposed on the
30 MHz oscillator. You will detect a return
CW carrier when your antenna is pointed in
the direction of the boomerang. You will
detect modulation from the source when even
when the boomerang is fairly distant from the
Gunn oscillator. Signals at this point are very
weak and are a result of the time/path differ-
cnces.

With the microwave injection mixed with
the 30 MHz oscillator, it doesn’t matter
which microwave frequency you use to ob-
tain a return from the boomerang. I tried this
same operation at other microwave frequen-
cies, and operation is just as good as itison 10
GHz. Design is not critical. Just use a reso-
nant waveguide for the frequency and inject
your IF frequency into the detector mount.

Ed Munn K60Y]J has even used a tin can
fitted with a diode as part of a polaplexer for
boomerang operation on our 3 GHz band. See
Figure 2. When I finish my 5 GHz Gunn
oscillator, I intend to build another boomer-
ang out of some scrap 5 GHz waveguide, or
possibly a used Sardine can, just for fun. If
you don’t play, how can you have any fun
with these microwave bands?

IF System Required

The IF system must operate
around 30 MHz. If your system uses
a different intermediate frequency,
change the crystal to match. Opera-
tion is the same. There will be some
problems if your IF is high, say 100
MHz, because of the input matching
and loading of the 1N23 crystal.

If you slowly separate the receiver
and the boomerang, you will see a
very defined peak, and as you move
them further apart still, you will see a
null. The phase difference between
the 30 MHz signals, which can be
used to measure distance, causes this
change. You can also change the
frequency of your microwave transmitter in
small kHz steps and observe the null and peak
at each frequency. You can measure distance
from this.

Bore Sight

The boomerang or backfire antenna shines
when used as a target for your antenna. With
the unit perched at some distance, you can
sight down the axis of your antenna and draw
a straight line between the two. You canuse it
for antenna measurements o peak your sys-
tem. Be sure your transceiver i1s on the fre-

quency you wish to peak up, as it does not
matter to the boomerang. As you increase the

Photo C. Boomerang bottom view showing 30 MHz
oscillator (International Crystal) mounted in small
LMB box.



distance, you obtain a weaker signal
and a much more defined antenna
pattern. If the boomerang is moved
about the front of your antenna, you
will be able to detect the main lobe
and the focus of the electrical axis.
Moving around the sides, we would
expect to see some side lobes, but
the null and peak previously men-
tioned makes these measurements
very difficult.

Just for fun, one day members of
the San Diego Microwave Group
gathered around several large dish
antennas located in the backyard of
Kerry, one of the members. We
speculated on the pattern we would
obtain if we tried a new frequency, DC or
sound, instead of electronics. We moved our
heads into prime focus and whispered to oth-
er members about a hundred feet away. Not
bad. The gain of the ten-foot dish at audio
frequency was very good, in fact. Stepping
into the main lobe quite a distance away from
the dish, you were soon pelted by very loud,
focused sound—full duplex! Y ou could whis-
per so low that a person

Photo D. Rear view of Boomerang showing back construction used on
home-brew detector mount.

your system and make more contacts. One to
two degrees beamwidth is not much to play
with.

Use a map to point your dish antenna on
distant points. Don't get one from your local
service station; instead, obtain a quality sur-
vey map. US Geological Survey quadrangles
describe in detail the topographic areas of
interest from small to large. You'll also need

the SRD diode would be a commer-
cial unit, as I am not crazy about
threading the tip of a somewhat ex-
pensive diode. You might want to
construct the second version (with
the brass tubing on top) with the
BNC connector. Either mount will
work well, and each has advantages
over the over. One offers ease of
construction, while the other re-
quires more soldering expertise.
Details on both mounts were de-
scribed in Part | of this article. See
Photo B, a surplus mount with 3 dB
pad, and Photo C, my second ver-
sion with a BNC connector.

Ed Munn K60Y]J, a member of
our San Diego Microwave Group, provided
the diode I used. It worked quite well. We
knew it was a varactor with a reverse break-
down of 42 volts at 10 micro amps and a
junction capacity of 2.31 pF at 6 volts (1 MHz
test frequency) and the same case style as a
IN23. The closest commercial diode that I
find listed is the Microwave Associates MA-
44641D Step Recovery Varactor. I'm cur-
rently trying to find one of

standing three feet away
could not hear you, yet the

i
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person at the feedpoint of the
dish was copying solid and
very loud. Now if we took the
boomerang with a 1 kHz au-
dio oscillator and. . .?

When vou know the dis-
tance your system will work
at with a very narrow antenna
beamwidth, try setting your
microwave dish in a new
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these devices to test in the
mount. Check your local sur-
plus dealers and put that old
scrounging effort to work.
See Photo B, varactor
mount.

I will make available high
power Gunn diodes, case
style 118 with silver plated
brass rivets, for modifying
Solfan type cavities operat-
ing on 10 GHz. These

spot, and then aim it at the
boomerang with the 30 MHz
oscillator turned off. When
you think you are on target,
turn on the boomerang and recheck for maxi-
mum signal and antenna orientation. This
way you will become more familiar with the
aiming characteristics of your antenna. I
thought I was pretty good until I tried it, but I
had to do some re-evaluating. It is like learn-
ing how to hold a camera steady when trig-
gering the shutter. By dry-running the anten-
na, you improve your accuracy in pointing
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Figure 2. A tin can firted with a diode as part of a

polaplexer for boomerang operation on the ama-
teur 3 GHz band.

Figure 1. Schematic of oscillator that produces the RF that drives the IN23 diode in the
wave-guide mounted detector.

a good compass. For aiming your antenna,
Sears has several levels that will give you an
indication of mount positioning and inclina-
tion. [ found a General bubble bull’s-eye lev-
el, the size of a quarter, at our local hardware
store for $2.39. It has 45 degree markings
and is quite sensitive. It proved useful in
adjusting antenna orientation.

The other advantage of the boomerang is
that it will tell you quickly when your trans-
mitting Gunn oscillator is putting out mi-
crowave energy. It does not care what fre-
quency you are on, It will returna CW signal,
which tells you that your receiver is operating
and gives a quick reference for system evalu-
ation.

Two-Meter Injector

The 2-meter injector is a detector mount
that uses a varactor or step-recovery diode as
the driven element. We have used an input
pad to limit the RF drive from our two-meter
HT which, on low power, puts out 200 mW.
Pad values were 10 dB to limit the drive to
about 10 mW, and 3 dB for 100 mW of drive
to the SRD diode. See Figure 3. The diode is
rated at 1 watt dissipation. The pad also
serves as a DC return for the SRD diode in the
detector mount. The best mount possible for

devices have power outputs
from 50 to approximately
100 mW (+15 to +20 dB)
for $5 each, postpaid conti-
nental US. Some select higher power devices
for 6 GHz, 10 GHz, and 18 GHz. Output
power varies from cavity to cavity and post
mounting arrangements, but all devices are
tested prior to shipping for RF. I would be
happy to answer any gquestions regarding this
or any other microwave related project.
Please contact me at 6345 Badger Lake, San
Diego, CA 921198
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Figure 3. Diagram for the 2-meter injector system.
It loads a step-recovery diode (in the detector
mount), which generates many harmonics. The
70th harmonic of 146 MHz is 10.220 GHz.
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Number 6 on your Feedback card

SUPER SIMPLE ATTENUATOR

A construction project for many uses

“SNIFFER"
‘TEE-

ATTENUATOR
FREQ CTR
10 MMz
1D 000 TIME BASE
HF RIG

Figure I. The anenuator balancing two 10 MHz
signals into an HF receiver.
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Figure 2. Tube dimensions for the attenuator,
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Figure 3. BNC connector attachment details.
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Figure 4. The final assembly of the attenuator.
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Figure 5. Two-tube attenuator system.
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by W.C. Cloninger, Jr. K30F

ere 1s a simple, adjustable, and easy to

build attentuator, which has a variety
of uses. It uses a simple capacitive coupling
with an attempt at a reasonable impedance
match. It is a simple one evening project
using easy to obtain materials.

Some Practical Uses

Before getting involved in the construction
of the attenuator, look at several of its uses.
The constructor can think of additional uses
to fit his own needs.

I first constructed the attenuator for *‘rab-
bit hunting”* (DFing 2 meter hidden transmit-
ters). It i1s a little difficult to get a beam
heading when the S-meter on the rig is at full
scale all the time. The attenuator provides
the answer for adjusting the received signal
for a less than full scale reading. With the
attenuator I could determine the peak or null
depending on the
type of antenna I was

Construction

Construction is very simple, and the only
items I did not have in my junk box were the
pieces of brass tubing. The local hobby shop
had an assortment of brass tubing from about
1/16" to 1", It comes in so many different
sizes that each larger size will just slide over
the next smaller size. Just pick the size that
suits the need of the type of connector being
used. Dimensions are given in Figure 2 for
the attenuator I built when using BNC con-
nectors. There is nothing critical about di-
mensions. I used a three tube system, but the
constructor can just as easily use the two tube
system seen in Figure 5.

I made the end plates from a piece of tin can
stock shown in Figure 3. I drilled the appro-
priate hole for the BNC connector, installed
the connector and tightened the nut. It is im-
portant to tighten the
nut before assembly,

e e . “Thedttenuator St eeie
for reducing any is an absolute must ter soldering the end

strong or weak sig-
nals when close to a
transmitter.

In addition to the
original use, I found
that it has been just
the item I needed to
use with test equip-
ment. Figure | shows how I used it to **bal-
ance’’ two 10 MHz signals into my HF
receiver to zero beat my frequency count-
er. (Hint: If considering to purchase a
frequency counter, give strong considera-
tion to the one with a 10 MHz time base
that can easily zero beat with WWYV on 10
MHz. It s easily worth a few dollars more to
be able to check and adjust the counter time
base by hand.)

Other routine uses are to limit input to my
frequency counter and my FM deviation
meter. | use a “‘gimmick’” in my dummy
load to pick up RF and causing the level to
be significant at high power levels. I quite
often feed this RF directly into the test equip-
ment. It ensures that the signals do not over-
load the input of the equipment, and more
importantly do not damage the equipment.
This attenuator is for use with low level RF
and receive type signals. It is not to be used
with a transmitter since R1 and R2 are '4-watt
resistors.

for reducing any strong
or weak signals when
close to a transmitter.”’

plate to the tubing.
Now solder the solid
wire and the small di-
ameter brass tubing
to the appropriate
connectors. Use care
to keep the tubing or
wire in good align-
ment with the axis of the center conductor.
Add a 47Q) '2-watt resistor to each center
conductor as shown, but leave the other end
of the resistor free for soldering during final
assembly.

I used 1/16" brazing rod for the center
wire. | find brazing rod very useful for a lot of
projects around the shack. I inserted a small
piece of spaghetti insulation into the 5/32"
tubing. It might be just as easy to place heat-
shrink tubing over the 1/16" rod.

Now assemble everything as shown in Fig-
ure 4. Place the large brass tubing sections in
their closed position, and the two connector
end sections into their final position. This
assembly, before soldering the end plates,
puts everything into alignment. Solder the
end plates and the ends of the 47() resistors to
the large tubing. File or grind any excess
metal from the end plates. This completes
construction,

This 1s a handy addition to any workbench
or shack. Enjoy!



The Supertemp XY7 Soldering Station

The Ultimate in Controlled Temperature
Hand Soldering

Features:
B Selectability’’ in 54 increments between 608°F
and 824 °F-also C* readings

B Zero voltage switching'’ protecting voitage &
current sensing devices.

B 'Maintained tip accuracy'' to
within +6°F (3°C)

dt

Davie Tech Inc

Electronic Tools &
Accesories

2-05 Banta Place

Fairlawn NJ 07410

(201) 796-1720
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RV Antenna EmergencyPack

EmergencyPacks contain
QRV All Band kink-proof wx-sealed
multi-band Dipole-V-Sloper antenna.
70 coax feedline. Quick Launch svs-
rem. rotproof dacroa support braad.
52 p Tech Manual. Complete. Ready
for Action. One person installs n 15
minutes. [nfopack $1 by 1st class mail.

Fastest. Antennas
?u the Tﬁ'ﬂ AntennasWest
Box S0062-S, Prove, UT 84605 Y P (801) 373-8428
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t last! A map dedicated to the radio amateur. Announcing the Azimuth-Equidistant wall map from

the Great Circle Map Co.

An azimuth map provides information about heading and range to any place on Earth. Mo longer will
you have to guess at which way to aim your beam antenna for that rare DX,

Each map is specially drawn with your station at the exact center. The rest of the world is spread out
around you. To use the map, simply find the target station and read the compass heading from the border
of the map. To find the range, count the number of rings from the center. Each ring is spaced 1000 miles
apart. Voila! You now know the true heading and range to the target station.

The maps are custom drawn with computer accuracy for your location and are personalized with your
station’s call sign at the lower right. Each map measures 35"x23", is brightly colored, and is printed on
high quality poster stock making it suitable for framing.

To order, send $39 check or money order and your station's call sign and location (if you live in a large

city, state which side of town) to:
Gl'.: m@ir:ic.map 0,

P.O. Box 691401 = San Antonio, TX 78269

DEALER
INQUIRIES INVITED
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ACCURACY DIGIMAX

DiGIMAX INSTRUMENTS CORP.

CIRCLE 342 ON READER SERVICE CARD



INTRODUCING
THE NEW 10-Hz—-1.4 GHz

DATA SCA N FREQUENCY COUNTER
FroM B & B INSTRUMENTS

COVERS ALL BANDS
160-2 METER
150-220-450
850-1296 MHz

THE ULTIMATE IN
QUALITY — ACCURACY — SENSITIVITY — RELIABILITY

DATASCAN » will meet all your frequency measuring needs from mobile,
marine, h:lltupping 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 AAdry celis*, 11-18V DC, 110V 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
special QSO0.

* 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 OSC and muitipliers.
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C1400/199,95 1300 MHz|  LED
ALL UNITS ARE COVERED BY OUR 5 YEAR LIMITED WARRANTY
ALL MODELS INCLUDE: AC Adapter plus Antenna
ACCESSORIES
BAC-8 B8AANicadPack ........ $19.95 SPECIAL $10 WITH ORDER
Sp-2 Sniffer Probe (HI-Z) ....... $19.95

AM 1200 X10-X100 Audio Multiplier . .... $49.95

ORDER TODAY
(619) 579-2258 or send check or money order to:

DON'T GAMBLE ON
YOUR FREQUENCY

TERMS: Shipping, handling and insurance manufactured by :

ease add 5% ($2.00 minimum) toamax- RB&BINSTRUMENTS -
mum of $10.00 each order. CAres. please 408 La Cresta Hgts Road
add 6% sales tax.

El Cajon, CA 92021

*Battenes not included. *Nicad not available with model C900

CIRCLE 137 ON READER SERVICE CARD

A e Syolems

INTRODUCES

THE GM ng
OFFERING

» BUILT-IN SPEAKER = BATTERY OPERATED

» OPTO ISOLATED OUTPUT WITH NO MECHANICAL T/R
SWITCHING

» REVERSE POLARITY PROTECTION SPECIAL 99
» SELF COMPLETING DOTS AND DASHES INTRO: 3 m XX
» POWER LOGIC LEDINDICATES KEYING S&H $3

AND BATTERY STATUS
OUR WARRANTY IS THE BEST IN THE BUSINESS: All products guaranteed for 1 year under our

ZERO CUSTOMER COST warranty. No charge for shipping and repairs.

Hes Sqstems &

(8141 965-58937

RD1 BOX B83; WILCOX,PA 15870

CIRCLE 335 ON READER SERVICE CARD

MADISON

CALL FOR ORDERS

1(800) 231-3057

1-713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CALL COLLECT
FAX 1-713-771-7759

ALL ITEMS ARE GUARANTEED OR

SALES PRICE REFUNDED
New lcom IC 781 Trades wanted
Kenwood THZ15A, TH25AT Trade in your old HT

New Kenwood TM-621A, 144/220 MHz FM Call

New Kenwood TM-T21A. mobile , - . Dai‘l
ICOM 2BH/TTM ...

IC 781 = . Cail

lcom 761 " . _ oo 230000
Shure 4440 . . 895
HEIL BM10 E-l:lurn Mnhe wired B ;:u.n 69.00
HEIL HMS Desk Mike 62.00
NYE MBSA Tunet 569 00
Alpha Defta Transdrap HV 33 00
CSl Private Patch IV 469 00
Ameco PT 3 Pre Amp 09 00
Larsen 2-meler on giass 4995
Anteco 2M., 5/8, Mag. Mount, Comp. 25.00
Van Gordon GSRV : 44.00
Valor ABS mobile 7900
Thousands of panel meters 395up CALL
Aerovox 1000 pt/S00 V teedthrough caps : 1.95
Transiormer 120V P 1050 V1A (Sec. #18 Wre) S0.00
100 mid/450V Axial Cap 2.20
120 midfas50V Axal Cap 300
Arista SWR Bridge 3-30 MHz . 5 iasienens 1905
8315P-PL259 Silverplate (Amphenal) i 1.50
82-61 N Male (Ampheanol} : 3.50
82-202-1006 N Male (9913) 3.50
Double Female UHF 1.00
UG 176 RGEX gach 40
Recenving tubes 50-90% off list price Cal
Santec Boom Mike/Headset (lils ICOM) 20.00
Rohn SA 250G 67 (67 inside arm) .each 125.00
USED EQUIPMENT

All equipment, used, clean, with 80 day warranty and 20
day trial Six months full rade against new equioment. Sale
price refunded i nol satisfied
Call for latest used gear
(800} 231-3057
Don’s Corner:
Have you tried the new "'Della Loop™ Anlenna?
| have and il works great!
Contact Delta Loop Antenna
P.O. Box B0G3
New Fasteld, CT 06812
See CO June ‘88 Revew
GNU PROD
TE Systems 2m Amp 30-160 watts GaAs fel
POLICIES
Mirimum order $10.00. Mastercard, VISA, or C.O D, All prices
FOB Houston, excepl as noted. Pnces subject 1o change without
notice. Iterms subject to pnor sale. Call anytime o check the status
of your order. Texas ressdents add sales tax. All dems full fac-
lory warranty plus Madson warranty
Bird and Belden products in stock. Call today.

MADISON

Electronics Supply

3621 FANNIN
HOUSTON, TEXAS 77004

.$229.00




‘ :I Number 7 on your Feedback card
Feedback# Title Feedback# Title
1 Welcome Newcomers! 17 Guide For Troubleshooting
In our continuing effort to present the best in ama- 2 Never Say Die % Switching Power Supplies
teur radio features and columns, we recognize the 3 Book Review: 1934 Official 18 Hacker's Shack
need to go directly to the source—you, the reader. 4 g';&”waﬁ SRRENO AT ;g :ﬁ: Prodicts
Articles and columns are assigned feedback num- 5 Home-brew: Microwave Test 21 Special Events
bers, which appear on each article/column and are Equipment 29 Homebrew: New Uses For
also listed here. These numbers correspond to 6 Home-brew: Super Simple Old Meters
those on the feedback card opposite this page. On Attenuator 23 RTTY Loop
the card, please check the box which honestly rep- 7 Feedback 24 Letters
resents your opinion of each article or column. 8 Home-brew: 220-MHz 25 Homing In
Do we really read the feedback cards? You bet! Transverter 26 Barter 'n’ Buy
The results are tabulated each month, and the edi- 9 g;’r{y"zgfﬂ:':tgrheap And ;g E:;: v
tors take a good, hard look at what you do and don’t e
like. To show our appreciation, we draw one feed- :? 22::::; gﬁgf;;:ch 3{1} :ﬁ;i?&ieﬁrgymmm
back card each munth gnd award the +Iucky winner a Wattmeter 81000-A Wattmeter
free one-year subscription (or extension) to 73. 12 Home-brew: Inexpensive 32 Dealer Directory
To save on postage, why not fill out the Product Marker Generator 33 Index: 1/89
Report card and the Feedback card and put them in 13 Review/Home-brew: Visitel 34 Ad Index
an envelope? Toss in a damning or praising letter to SSTV 35 Hamsats
the editor while you're at it. You can also enter your 14 Home-brew: Which End Is 36 Propagation
QSL in our QSL of the Month contest. All for the low, Up? 37 Ask Kaboom
low price of 25 cents! 15 Home-brew: Commodore 64 38 Homebrew: LED Checker
Voltage Protector 39 73 International
16 Review: Hamcall

FELLOW RADIO AMATEURS,

You've discovered the greatest hobby in the world. And 73 Amateur Radio captures the excitement of amateur
radio like no other ham magazine in print today. With 73 , you’ll have fun discovering the thrills of this great hobby.
And while you're at it, yvou’ll also learn more about ham radio.

Don't take the risk of missing out on 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 43 % off the cover price!
And with every paid subscription we'll send you a FREE GIFT: a great looking 73 baseball cap.

A home delivered copy of 73 means you'll never miss out on these tremendously popular

monthly columns:

eConstruction projects: The most homebrew projects anvwhere .
eProduct reviews: Belly-to-belly matchups of new gear,
*Acrial View: Everything you'll ever want to know about antennas.
- ®QRP: For low power aficionados.
. eWEATHERSATS: Get the latest fax on the weather.

sNever Say Die: And you bet I won't,
*73 International: 73 Amareur Radio is the only ham magazine
with monthly news from every corner of the world.

| D YES’ I want to receive my copy of 73 Amareur Radio at home
¢ every month. Please start my subscription immediately:

| year {12 issues) for $19.97 and a FREE 73 BASEBALL CAP!*
. Name
Address

||||

Jii e City State Zip
L Bill Me . Check Enclosed L Charge my credit card
SUBSCRIBE TODAY fapiad ™
. L] MC [] Visa L] Amex Exp. Date
And remember—with every paid subscription Signature
order, }'ﬂll'" receive a FREE 73 BASEBALL Offer valid for a limited time oaly. Canadian and I‘-u:fign surface orders: $27 per year (12 issues) US. funds I
CAP,and SAVE 43% OFF THE COVER PRICE P e i b T el
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Number 8 on your Feedback card

THE220 MHzZ ALL-MODE
TRANSVERTER

Designed for the dedicated home-brewer.

ecause of the increased interest and
activity in 220 MHz single sideband
and the positive response to my Two-Meter
Transverter project in July 1987 73 (pps 32-
43), I have now designed an improved, 220
MHz version of the transverter. This
transverter is capable of FM repeater opera-
tion as well as CW and SSB, and it’s much
more sophisticated than the usual FM
transceivers and hand-helds on the market.
All frequencies on this unit can be set with
direct read-out to the nearest 10 Hz. Of
course, DX simplex operation on both FM
and SSB is one of its most exciting features.
Like the earlier unit, this is an all-mode
transverter specifically designed to interface
with the Kenwood TS-9408 HF transceiver.
It will also work with other full-frequency
coverage transceivers equipped with a
transverter access plug. The transverter has a
CW output of 3-'% watts. I will cover in a
later article a 220 MHz DMOS linear amplifi-
er with a power output of 60 watts.

Why Not PC Cards?

The construction of this unit uses point-to-
point wiring in a soldered PC-card structure
that provides several benefits.

by Robert E. Bloom WEYUY

1. A printed circuit board would require foil
circuits on both sides, making double-deck
construction impossible.

2. Compartmentalizing would require a sepa-
rate PC board for each stage or section.

3. A PC card would require more space be-
cause of restrictions on parts placement.
With this type of construction you can use
the walls of the compartment as well as the
floor for mounting parts.

4. Exact duplication of components is not

required.

. Excellent interstage isolation.

. More freedom and ease of modification
than normal printed circuit board tech-
niques.

Your TS-940 transceiver must be modi-
fied, of course, to work with the 220 MHz
transverter, because 222 to 225 MHz will be
mapped into 22 to 25 MHz and the unmodi-
fied transceiver will not transmit outside the
ham bands. (Obviously, it 1s not legal to
transmit with the modified Kenwood outside
the amateur bands authorized by your class of
license.)

Take It Step-by-Step
Realizing the apprehension you may feel

o LA

when looking at a complex project, I provid-
ed, in Figures 5 and 6, drawings of the layout
of the major parts. By showing the approxi-
mate placement of coils, tuning capacitors,
and transistors, I hope to simplify the place-
ment of the rest of the components for you.
Since you are building this unit step-by-step,
you won't have to place the shields between
stages in exactly the locations shown in the
drawings. Also, your components may be of
different sizes, but the compartments should
have enough space in most cases.

THE HOUSING

Case and Module Fabrication

The 220 MHz transverter is a one-piece
module with a housing made up of double-
sided PC board material. The top of the chas-
sis contains the receiver and oscillator chain;
the bottom has the transmitter and control
circuitry.

The outside dimensions of the transverter
assembly are 8-% x 4-% x 2-%". The height
of the partitions is !/16" less than the depth of
the compartment, so the top and bottom cov-
ers fit flush with the side panels. Similarly,
the front and back panels are % “ wider than

(o]
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Figure 1. Schematic of the receiver portion of the 222-225 MHz transverter.
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Figure 2. Schematic of crystal oscillator circuit (100 MHz) and doubler.

the main circuit board chassis to allow for the
/16" side panel thickness.

Draw a pencil line down the middle of each
side piece to help in locating the main center
board that separates the top from the bottom.
Start by tack-soldering just inside each end,
making sure that the sides are at exact right
angles with the center board. Then tack the
end pieces into position. When the box is
square, solder the corners and then seam-sol-
der the sides from the inside.

Figures 5 and 6 are parts layout drawings
showing the individual compartment sizes,
+ /16" and do not allow for the + /16" thick-
ness of the separators. These dimensions are
flexible and can be used as an indication of
how much room you need and how much
space you have left as you go along.

The compartment separators are also made

up of double-sided PC card stock and con-
struction is serial: you complete one stage
and install a separator before going on to the
next stage. This way, you won't be caught
either short or long on space. Drill all
feedthrough holes in the compartment sepa-
rators before soldering the separators in—
drilling afterwards is difficult!

Single-sided PC stock is used for the termi-
nal mounting pads to which component leads
are soldered. If all the PC matenial you have
is double-sided, you can remove the foil from
one side by holding the material in a bench
vise, heating one side gently with a propane
torch, and pulling off the foil with pliers.

Make up a supply of single-sided strips—
%", 3/32", and %" wide—and snip off pieces
as needed with diagonal cutters. Using a sin-
gle drop of Eastman 910 cement (Crazy

Glue), position these pads where needed with
long-nose pliers. Four seconds later, you can
solder to the pad. Should you decide that the
pad is not in exactly the right position, you
can remove it by prying with a pocket knife or
small sharp screwdriver. Do not re-use a pad,
as it will not hold securely the second time.

The unit will operate well without the cov-
ers in place. However, when the top cover is
removed exposing the receiver’s pre-selector
stages, the unit will pick up strong signals
even if it isn't connected to an antenna.
Rather than secure the covers permanently,
you can hold them in place with transparent
tape for easy access to the circuitry.

Panel Hardware

Y ou can drill the holes in the front and back
of the case either before or after the box is
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Figure 3. 220 MHz transmitter low-level amplifier section.
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220 MHz Receiver
Major Components Parts List and Coil Data
(Small resistors, capacitors, and inductors not listed)
C1,C-2 1-7-pF quality miniature piston capacitors
C-3-C8 2-12 pF Johnson air variable, PC board ceramic
C-9-C-12 3-35 pF ceramic variables
L-1,L-3 Four turns #16 or 18 tinned wire ¥ " inside dia., tapped at 1-%a turns
L-2 19 turns #20 enameled wire on T-50-12 Amidon core, or 21 turns #24
enameled wire on T-37-12 core
L-4-1-9 4 turns #16 tinned wire, wound on #3 drill (0.212"), all four turns spaced 1-'2
wire diamelers
L4 tapped at 3 and 2-'2 turns
L-5 tapped at 2 turns
L-6 tapped at ¥z and 3 turns
L-7 tapped at 2-'z turns
L-8 tapped at 3turns
L-9 no taps
L-10 tapped at 3 turns
L-11 22 urns #28 enamel wire on T-25-6 Amidon powdered-iron toroid core
L-12 Same as L-11 but 19turns
FB Ferrite Beads 101 size of 43, 64, or 75 material; typical Amidon designation, FB-43-101
Q-1-Q3 2N5485 or 2N5486 (or equivalent) JFETs
Q-4 40673 or 40673A dual gate MOSFET
Q-5-Q-7 2N918 transistor
Q-8 2N5109
Q-8,Q-10 2N5485 or 2N5486 JFETs
Note: All resistors used in the project are ' watt + 109 unless stated otherwise.

Table 1.

assembled. The front panel has two BNC
bulkhead connectors on the left edge. One is
for received signal in and the other is for
transmitted signal out, to interface with the
power amplifier. An LED shows when power
is applied. The three-pole, double-throw
miniature switch and eight-pin male mike
bulkhead connector complete the panel. The
eight-pin connector couples to the TS-940
interfacing cable. The back panel has a four-
section miniature barrier strip for source
power to the transverter.

CIRCUIT SECTIONS

Receiver Converter

The receiver portion (shown in Figure 1)
has three JFET pre-amplifier stages. Dual
gate MOSFETs would provide twice the
gain, but much less stability and more noise.
The bandwidth of these stages is set by posi-
tioning the taps on the RF coils (see the Coil
Tapping sidebar). A tap placed closest to the
top or high impedance point of the coil pro-
vides heavy loading, driving the Q of the
stage down for a broader bandwidth. The
lower the tap point, the higher the circuit Q,
and the more selectivity and gain per stage.

Because the transverter is not retuned dur-
ing operation, the bandwidth or bandpass dis-
cussed here is the total bandwidth over which
the transverter will work. The actual opera-
tional selectivity is provided by the TS-940
being used as a tunable IF.

Each of these stages provides about 12 dB
of gain, with 15 dB the maximum. A band-
pass and image frequency rejection filter pre-
cedes the preamplifier.

Crystal Oscillator

The oscillator is a variation of the Butler
design—one of my favorites. The oscillator
circuit is particularly suited for overtone
crystals, and, with light loading, is very stable.
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The oscillator coil L-13 in Figure 2 i1s tuned
by a network of fixed and variable capacitors.
The variable capacitor is tuned for resonance,
while the parallel and series divider provides
the required drive level to the frequency dou-
bler. (With the proper selection of capacitors,
we can retain the correct parallel [product-
over-the-sum] capacity, and we can select a
correct drive level for the frequency doubler.
In addition, we reduce loading on the oscilla-
tor output circuit.)

The selection of coil tap on L-13 provides
the oscillator feedback voltage required for
stable oscillation. The 100 MHz crystal oscil-
lator feeds the doubler, which retains about
66% of the oscillator’s energy. Using a 100-
MHz crystal and a doubler, the 200 MHz is
much cleaner than it would be if you used a
tripler. A simple doubler circuit provides the
required 200-MHz output frequency, while
the amplifiers with double-tuned bandpass
circuits clean up the frequency from the out-

To further clean up the 200 MHz signal
before 1t enters the receiver mixer, we add a
third amplifier and bandpass filter stage. A
fourth, and similar amplifier stage provides
the heavier signal required for the transmitter
mixer. The double-tuned bandpass filters in
these amplifier stages clean up whatever
garbage is generated in the early stages of the
oscillator chain.

Transmitter Mixer

Much research went into the determination
of transmitter mixer circuitry. Both active
and passive, double- and single-balanced
types were studied. I selected the single-bal-
anced, active JFET circuit after comparing
major characteristics such as dynamic range,
suppression of intermodulation products, and
cross-modulation effects. FETs were select-
ed over bipolar transistors for their inherent
transfer characteristics approaching a square
law response, thus providing a reduction of
third overtone products. Harmonic distortion
and cross-modulation effects are third-order
dependent, and are greatly reduced when us-
ing FETs in a balanced mixer.

For RF amplification, use the following
guide to set up the DV-12058 V-MOSFET
stage Q-14 in the main transverter unit (see
Figure 3). The level of drain current and
ultimate power output of the stage is a func-
tion of gate voltage controlled by the 10k
potentiometer. Four volts gives a drain cur-
rent of 200 mA, six volts yields 400 mA, and
seven volts sets up 600 mA. If you don’t get
an increase in power output with increased
drain current, you don't have enough drive
power and it 1Sn’t economical to increase the
drain current further. Since this project has
three MOSFET linear amplifier stages, set
the output levels for only what you require.
On the other hand, if the drive is much greater
than you need, don’t worry about blowing the
FETs, since you cannot hurt them by over-
driving.

Control Circuit Function

Refer to Figure 4 and Table 4. Plugging the
DIN plug into the TS-940 mechanically
switches the TS-940’s input circuitry to

put of the doubler stage. desensitize it to HF signals. At the same time,
* o 13 TO 5 VOLTS UNSWITCHED
® TO OSCILLATOR CHAIN
> TO PIN 4 ON B-PIN CONN.
-| @D TO RECEIVER MIXER 20 TO 25MH2
INPUT [ h l e TOR
I3 TO 15 VOLTS oNd o L |RG-174 COAX)
* M 4-—"?. ----- -\ & TOPINS ON B-PIN CONN.
| 6@ i P o TO PIN 8 ON 8-PIN CONN.
i3 *n:? ;‘Eﬁ. o 13 TO 15 VOLTS TO RECEIVER
(it owerl - | &B—1D F CONYERTER R-F CIRCUIT
® RYZ | RY3 2 NO CONNECTIONS
: —— x ON THIS SIDE
LOCATE JONES | =
i A IN4004 THE NUMBER OF PARALLELED PINS DEPENDS ON
SECTION
WHE rt:g::" ic[:r::l;:é: TO RECEIVER INPUT
THE 51 TRIPLE POLE DOUBLE N TRANSMIT
THROW SWITCH IS LOCATED ON = [ TO POWER AMPL. INPUT
THE PANEL ALONGSIDE THE 8-PIN
MALE MIKE-TYPE JACHK I3 7O 1S VOLT LINE e i
TO POWER LINEAR gnmuhl
AMPLIFIER UPON THAMSMIT

Figure 4. Conrtrol circuit wiring diagram.



With SW-1 ON, the first set of switch con-
tacts applies 13 to 15 volts from the input
terminals of the barrier strip to the RY-2
armature contact, providing voltage to all of
the receiver circuitry and the oscillator chain
(except for the Q-9 stage). The second set of
switch contacts grounds the coil of RY-3 in
the TS-9408, closing the relay, disconnecting
the VFO, and disabling other LF circuits in
the TS-940.

When you press the microphone push-to-
talk (PTT) switch, the Kenwood puts 12 volts
at 50 mA on pin 2 of the 940’s DIN plug,
activating the transverter RY-2, which in turn
removes the supply voltage from the receiver
and activates transverter RY-3. RY-3 then
applies supply voltage to the Q-9 output stage
along with all the source voltages to the trans-
mitter section. In addition, plus voltage is
supplied to the barrier strip for the outboard
linear amplifier and antenna relay #1. Releas-
ing the PTT switches the transmitter and its
associated circuitry off, and returns the unit
to receive.

Toggling SW-1 to OFF, the arm of the
third pole connects pin 5 with pin 8 on the
940’s transverter plug. This allows the TS-
940 to operate in the normal manner on HF,
even though the transverter is still connected.

When purchasing the RY-2 control relay,
keep in mind that its 12-volt actuating voltage
comes from the TS-940, and the maximum
current available 1s 50 mA. Many 12-volt
relays require more than twice this level. The
unit you select should have a field coil resis-
tance of no less than 250 ohms.

TS-940

TS-940 Interface Cable

A 30" cable connects the transverter to the
XVTR plug on the back of the TS-940 (see
Table 4). Get the eight-pin DIN plug from
Kenwood. Don’t try to buy this plug else-
where, as the plug you get probably won’t
fit the Kenwood's jack. I purchased three
from other sources; no two were the same and
none of them fit the TS-940. Just connect like
numbers on the DIN plug and the eight-pin
mike jack. You'll need three runs of
small-diameter coax for pins 5, 7, and 8. Use

| 12" | a/m" e

FULL OQUTSIDE DIMENSIONS OF CASE. BS/B x4 5/8 x 2 3/8 in.
ja/ma" " /16" 138"

2°F §
-l."
M

os{ ) ilm I.
R o el ] M8

0. A%
[ [T g s
2 @, Do T
22ukl U .

y “_E_" -j' _'!@ 9 .

e- | 346"

| 38"

| 2" 1 3/8° | /8"
2"

Figure 5. Major paris positioning (approximate dimensions) for the receiver and oscillator, top section.

cable with a Teflon dielectric. Don’t use
RG-174—the dielectric can melt during
soldering, causing a short. Pins 1 and 3 are
shield ground. Use a good grade of
#20-stranded between the two number 2 pins
and the two number 4 pins. Pin 6, ALC on the
transceiver, 1s not used. Pin 6, by the way,
1s the center pin on the DIN plug, while pin
8 is the center pin on the eight-pin mike
connector. . .

Recall that the very act of inserting the DIN
plug into the 940 transverter jack disconnects
the HF front end in the 940 to avoid leak-
through of HF signals at what is now the first
intermediate frequency. In order to use the
Kenwood on HF when the transverter is
plugged in, a switch in the transverter con-
nects pins 5 and 8 when the transverter is
turned off.

Pin 2 provides 12 volts (at a maximum of
50 mA) during transmit for use as PTT in the
transverter. A ground on pin 4 by the
transverter disables the TS-940’s power am-
plifier. RF/IF input signals between 22 and
25 MHz come from the transverter to the
Kenwood on pin 5 with the outgoing (trans-
mitted) signal at a level of about 100 mW on
pin 7. Pin 8 is the TS-940’s HF input, which
must be connected to restore HF operation.

4°
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Figure 6. Major parts positioning for the transminter and control, botiom side.

TS-940 Modification

To enable the TS-940 to transmit outside
the regular ham bands, cut diode D-130 from
the circuit. The transceiver will then transmit
anywhere between 1500 kHz and 30 MHz.
D-130 is located on the unit “*‘B’" PC board
just behind the LCD display on the panel.
(The diode is identified, as are other compo-
nents, by screening on the PC board.) I re-
moved the five screws on the module contain-
ing the board, but the board is still difficult to
access and requires patience. A letter from a
New Zealand reader of my previous
transverter article suggested loosening the
panel to the point where it could be tilted
forward, exposing the diode, which is then
cut free at one end using a diagonal cutter.
The VFO frequency for the tunable IF is 22 to
25 MHz. Thus, the TS-940 dial read-out fora
frequency of 223.259.81 MHz will be
23.259.81. The first digit ““2"" is understood,
as all of the frequencies are in the 200-MHz
range. For example, 22 on the dial indicates
222 MHz, plus all of the subsequent digits.
Note that the frequency is read to the closest
10 Hz, so be sure to zero-beat both the TS-
940 crystal and the transverter oscillator to
WWV.

Construction Aids

Figure 4 shows the control circuit wiring
diagram. Schematics for the receiver and
transmitter sections, as well as separate ma-
jor parts list for each section, are furnished.
See Tables 1-3. In addition, see the photo-
graphs of both top and bottom views of the
transverter.

If you follow the coil winding data, you
should not have a problem attaining reso-
nance in any of the stages. Coil construction
has been further simplified by using toroidal
cores. These are readily available in small
quantities at under a dollar each from Amidon
Associates, Inc., 12033 Otsego St., North
Hollywood CA 91607. Tell them you saw the
cores mentioned in 73 Magazine.

Potpourri of Technical Construction Notes

In the bandpass filter in the Q-4 transistor
stages, L-10 is lightly coupled and at right
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C-12
C-13,C-14

cold end

220 MHz Oscillator Chain and Transmitter Mixer
Major Components Parts List

3-20 pF miniature air variable or ceramic disk
4-22 pF miniature air variable or ceramic C-151-7 pF piston capacitor
C-16, C-18 2-12 pF Johnson air variable used on PC boards

C-17 2-10 pF Johnson similar to C-16

RFC-1 4.7 uH

RFC-2 3 turns on FB-64-5111 6-hole Amidon ferrite core

RFC-3 2.2uH

RFC-4-7 1.0 uH approx. 25 turns of #28 enameled wire on a 2-watt resistor form

L-13 7 turns #20 enameled wire tapped at 2 turns from cold end, wound on a
T-37-12 powdered-iron Amidon toroid core

L-14 4 turns #18 bus wire 3/16" inside dia., 9/16" long, tapped at % turn at 3-34"

from cold end

L-15 5turns #18 bus wire 3/16" ID x V2" tapped at 1-12, 22 at 4 turns

L-16 6 turns #20 tapped at 34 at 5 turns

L-17 Sturns #18 bus wire & " x 2" tapped at 1-2 turns

L-18 4 turns #18 bus wire 4" x V2" tapped at 1-12 turns

L-19

4 turns #16 bus wire wound on #3 drill (0.212") tapped at 1-V2 turns from

Table 2.

angles to the center of L-9. Do not place L-9
and L-10 closer than %" to each other, The
bandpass filters of both the Q-7 and Q-8 cir-
cuits also have their coils at right angles for
minimum coupling. Here, the coupled coils
should be placed at least 1" apart, so that
coupling i1s primarily through the 5 pF and 1
pF capacitors, respectively. Even at this dis-
tance, there's some mutual coupling.

There are a number of places where RF
chokes are called out. Most of these are
wound using '%- and '2-watt resistors as the
coil forms. The following should assist in coil
winding.

A reactance vs. frequency, capacity, and

inductance chart or a cardboard reactance
slide rule are great tools. A grid dip meter is
another, You'll need several 0.39-puH
chokes. A 0.39-pH choke will resonate at 50
MHz when shunted with a 27-pF capacitor.
By using this point, you can locate other
capacitance and inductance values on the
scales. You can make the 0.39-pH unit with a
Ya-watt resistor of 3000 ohms or more., Make
notches at the ends of the resistor with a
jeweler’s file to prevent the wire from slip-
ping. Close-wind 25 turns of #28-gage cnam-
eled wire on the resistor, and grid-dip with a
capacitor to check the value.

You’'ll also need some 1.0-pH chokes.

220 MHz Unit RF Chain
Major Parts List for Transmitter

C-19,C-20 2-12 pF Johnson air variable for PC boards

C-21-C-23 5-25 pF Arco 400 series compression

C-26, C-27 5-35 pF Arco 400 series compression

C-24 4-40 pF Arco 400 series compression

C-25 6-60 pF Arco 400 series compression

C-28 10-80 pF Arco 400 series compression

Q-11,Q-12 2N5109 transistor

Q-13 2N3866 transistor with top-hat heat sink

Q-14 M/A COM PHI RF power MOSFET DV-12058 5 watt

L-22 5 turns #18 bus wire, wound on #3 drill, 9/16” long, tapped at 2 and 1-2
from cold end

L-23 Same as L-22, tapped at "2 and 1-% turns

L-24 3turns #18, 0.3" diameter spaced 2 wire diameters

L-25 7 turns #28 wound on a 62 or 68 ohm Va watt resistor

L-26 S turns #18 bus wire on #3 drill, 9/16" long

L-27 3 turns #18 bus wire on #3 drill, spaced 3 wire diameters L-28, L-3034" of
#16 tinned bus wire bent into a hairpin 2" diameter

L-32 8 turns #22 Teflon covered wire, close wound Ve " diameter

L-29 Ya " wide strip of single-sided PC board material, epoxied as though it were
another pad 0.66" long

L-31 Asin L-29, but 2" long

R-1 Part of Q-18, 2N3866 bias circuit 570 ohm, made of a 1k ohm and 1.3k ohm
Ya-watt resistors paralleled

Table 3.
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These should resonate at 16 MHz when
shunted with 100 pF. Fill a '2-watt resistor
with #31 wire. Wire size is important. Note
that 25 turns of #28 wire on a '4-watt form
also makes the same |1-pH value. As an addi-
tional aid, note that a value of 0.18 pyH res-
onates at 70 MHz when shunted with 27 pF.

Refer to the dimensions of stage compo-
nents. Notice that on the receiver side, a
compartment of 1% " has only a few compo-
nents. This compartment originally had a re-
dundant stage. Notice also that the Q-7 stage
is a bit crowded. If you expand the width of
this compartment, you will be able to move
the Q-8 stage down.

On the front panel, the BNC connectors are
located 1" in from the case edge and are 1-'4"
on center from one another. The eight-pin
mike-type connector is %" in from the oppo-
site edge of the case. Positioning of these
parts is not critical,

I had no problem laying out the complicat-
ed transmitter section. If you need more
width, the Q-12 adjacent stage has plenty of
room and can be moved further to the right.

A number of relatively long conductor and
RG-174 (A" coaxial cable) runs enter and
leave compartments that are not adjacent, but
opposing. Also, some of the feedthrough
terminals are not bypass capacitor
feedthroughs. These also come out on the
opposite side of the box (top or bottom).
Carefully check to make sure that there is
nothing in the way on the opposite side, and
that the feedthrough enters the proper stage
on that side. The component layout drawings
represent relative positioning, In order to
keep the drawing clear, only major compo-
nents have been drawn in.

Caution: The Q-13 2N3866 transistor re-
quires a top-hat heat sink. The case of this
transistor is connected to the collector and it
takes unkindly to being shorted, even for an
instant. Make sure the top hat clears other
parts when positioning this transistor on the
board.

Test Equipment

In order to test and align your transverter,
you will need the following test equipment.
1. A stable signal generator or calibrated os-

cillator and adjustable 50 ohm attenuator

covering the appropriate RF range.

2. An electronic frequency counter covering
the appropriate frequency range.

3. A VHF range RF vacuum tube voltmeter
or a good DC VTVM with UHF RF probe.
(Solid state 1s fine, t00.)

4. A VHF grid dip meter to check coil reso-
nance. (Not absolutely necessary if you
follow coil winding data closely, but a real
aid.)

3. A capacity bridge to confirm small values
of capacity marked, and to set a given
capacity in a test circuit. (See Ham Radio ,
March 1980, page 54.)

6. A Bird Model 43 wattmeter or other power
measuring device, and a 50 ohm load
(termination).

7. A multi-range Volt-Ohm milliammeter.
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CIRCLE 191 ON READER SERVICE CARD

DATONG AUTOMATIC FILTERS/BLANKERS
CI,EAH UP RECEPTION FL-3 Audio Filter provides
2 poles of tunaole filtering to dig out weak
-.t.g,nala remove interference automatically. Easy
o connect. $229.95 ( + $4). Model SRB2
Woodpecker Blanker blanks out Russian radar
interference automatically. $169.95 ( +52.50}.

DATONG ACTIVE RECEIVER ANTENNAS FOR BIG
PERFORMANCE ANYWHERE 3-meter (9%')
dipoles with low-noise amplifiers at the dipole
and at the interface, Indoor model (AD-270) uses
flexible wire elements: outdoor model (AD-370)
uses stainless steel whips. Mount anywhere.

6 dB gain at the dipole, 12 dB at the interface.

100 kHz-70MHz. AD-270 511450 (+ 53): AD-370
$129.50 ( + $4.50); power converter $15.95.

ORDER PHONE: 1-800-GILFER-1
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GILFER SHORTWAVE
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Ph 201/391-7867
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CM2, PB2 7.2v @ 500MAH
CM5, PB510.8v @ 500MAH
SUPER 7S & 8S
13.2v @ 1100MAH

9.6v @ 1200MAH
(base charge only)
Introductory Offer!
SUPER 7S & 8S - $64.95 each

I b

KENWOOD

KNB-1 10.8v @ 500MAH
KNB-4 7.2v @ 2000MAH
KNB-5 12v @ 1000MAH
PB-1 12v @ 1000MAH

YAESU/MAXON
FNB-10
,FNB-12

7.2v @ 600MAH
12v @ 500MAH

CUSTOM MADE BATTERY
PACKS & INSERTS
Made.to your specifications.

FNE 10(S) 7.2v @ 1000MAH
* same size case as FNB-12

introductory Offer!

P4W 11v @ S00MAH - $22.63
FNB-2 11v @ 500MAH - $22 63

introductory Offer!
KENWOOD

PB-25—%$20.00; BP-5—%§23.00
BP-3—$18.95

ICOM

BP-5—$23.00; BP-3—$18.95

_ Pnices subject 10 change withoul notice.
£ ' SOURCE FOR ALL YOUR COMMUNICATION
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Figure 7. Drain current vs. gate-to-source voltage
for the DV-1205S, located in the low-level amp
section.

Where To Find Components at Reasonable
Prices

In this project you will use quantities of
miniature plate capacitors, various sizes of
compression capacitors, disc ceramic vari-
ables and fixed capacitors, and dipped silver
micas (dog bone) components. Fixed disc cer-
amic of 0.001 mF are sprayed around the
source voltage lines as bypasses and as both
coupling and decoupling circuits. In circuits
requiring a degree of stability, use silver mica.
Miniature PC board air variables, Johnson
2-12 pF, usually 8 plates total, are used in
stable RF circuits. These plates and small, high
quality Arco compression type resonate coils.

You will notice lots of tuning capacitors. This
adds up to a nice piece of change. Many of the
stages 1n the receiver could be tuned
temporarily with a good-quality variable ca-
pacitor. Remove the variable carefully so as
not to change its setting and measure its value
with a capacitance bridge. Now insert a
dipped silver-mica of that value in that spot.
You can make minor adjustments by com-
pressing or expanding the coils on the
toroidal core until resonance is re-estab-
lished. This is a mildly complex substitution I
have seen described in many publications.

All powdered iron and ferrite toroidal
cores and baluns are available from Amidon
Associates. You can buy the eight-pin DIN
plug from Kenwood. Get two. The price
ranges from $2 to $2.50 each. I purchased my
crystal from Jan Crystals, 2400 Crystal
Drive, Fort Myers, Florida 33906-9989. Or-
der series resonant 0.001 percent accuracy
and enclose a schematic diagram of the oscil-
lator circuit.

MHz Electronics Inc., 3802 N. 27th Ave. ,
Phoenix, AZ 85017 advertises in most ham

Many hams throw up their hands when it comes
to determining the position of a tap on a coail. In
many cases, the tap impedance must match that of
the following stage. Many hams who understand
why the tap is there, think, “That’s fine. | can find
the proper point if only | know the base impedance
of the transistor, or the collector impedance.”
Mathematical analysis can dissuade almost any-
one, but don’t despairl—several aids are available,

The impedance Nomogram, found in most hand-
books, is practically indispensable for the RF
builder. Better still are the cardboard reactance
slide rules usually found in lechnical book stores.

AC or RF calculations are more complex. For
example, you might want a capacitor coupling for
an RF circuit, but you don’t know which size capac-
itor to use. You can determine the size by relating
the capacitor resistance to DC. Here the slide rule
or Nomograph comes in handy. Since you know
the frequency and you know what would be a toler-
able resistance, you can line up the arrow with the
frequency and look at the resistance scale adja-
cent to the capacitance scale. Select the capaci-
tance that is opposite the lowest resistance you
want.

We call the AC resistance '‘reactance’” or
“impedance." In a resonant circuit, to find a coll
impedance, take the value of the capacitance that
resonates with this circuit, set the rule to this fre-
quency, and look up the reactance. In a circuil at
resonance, the inductive and capacitive reac-
lances are equal.

Often, instead of a tapped coil, you will find a
capacitive divider across the coil with the tap at the
junction of the two capacitors. The total capaci-
tance of two capacitors in series can be compared
to two resistors in paraliel (the product of each over
the sum of each):

C,xC,

Cor =
C,+C;

After you get the resultant capacitance, use the
slide rule to determine the reactance. You can find
the reactance of each of the capacitors individual-
ly. See them as two resistors in a series across the
coil, and you can visualize the proportions of
voltage across the two resistors, i.e., frequency is
25 MHz. Two capacitors of 62 pF in series are
across the coil. The reactance of the capacitors al
that frequency is 100 ohms. The tap is at the 50
ohm point of the coil. Do not confuse this as the
center of the coil, as the inductive reactance
across the coil follows a square law rather than a
linear law. The reactance of the coil at this point is
Vs of the total.

Coil Tap Loading

This is the meat of coil tapping! You might wish
to make some changes in the bandwidth of the
receiver section of your transverter. Possibly, if
you are interested in only a portion of the band, you
may want o sharpen the selectivity.

Occasionally, when tuning a capacitor for reso-
nance, you find a really sharp peak. Another time

Coil Tap Mystery

you might find the capacitor to have a much broad-
er peak. Why is this? You have seen resonani
curves in handbooks. If the circuit Q is high, the
curve will have steep sides and a narrow band-
width at some point down the curve, usually the
half power point (3 dB). Measure the frequency at
the half-power point on the low frequency side of
the peak and again on the high-frequency side.
The difference in frequency will be the bandwidth.
If the coll Q is low, the bandwidth will be greater
than if the Q is high.

How do you vary Q by tapping the coil? We can
assume that in this circuit (a receiver RF amplifier
stage) you don't know the collector impedance or
the base impedance of the following stage. But you
do know that there will be two taps on the coil, and
that the taps will affect its Q and thus its selectivity
or bandwidth. Here you have a coil and capacitor
which will resonate this circuit at the desired fre-
guency. If the coil wire is sufficiently large, and the
coil diameter is Va to 2, the length of the coil, the
circuit should have a high Q called “unloaded Q."
The selectivity will be high and the bandwidth will
be very narrow.

Now you have o get this combination into the
circuit to do some work. Ground one side of the cail
to make the low impedance point. You want to feed
energy into the coil from the collector of the transis-
tor of that stage. The collector impedance will load
the Q of this coil. If the impedance is high, you can
connect it to the high end of the coil. The ideal point
is where the Q drops to one-half. Though the ideal
is not always possible, at any rate the bandwidth
will increase. If the collector iImpedance is relative-
ly low, you might wish to tap down the coil. Choose
a point from % to V2 down. Collector impedance of
a bipolar transistor is generally higher than the
base impedance of the following stage.

Let's say you decide on a point Va down the
number of coil turns. Now comes the real loading,
getting energy from this tank circuit into the base of
the following stage. The base tap will be much
closer to the bottom or low impedance point of the
coil. Place it Y2 turn up from ground. Generally at
this point it takes somewhat sophisticated equip-
ment 1o determine what is truly happening.

A sweep frequency signal generator, a calibrat-
ed marker generator, and a spectrum analyzer are
used in the design laboratory. But when these are
not available, there are other ways to make a satis-
factory measurement. An RF vacuum tube wvolt-
meter can really help.

Sending a steady signal into the receiver and
using some type of indicator, possibly an S-meter
on the transceiver, the capacitor is tuned to reso-
nance. If the tuning is sharp, you know the band-
width will be limited. Tapping the base further up
on the coil will load the coil more heavily, and cut
down the selectivity, because the tuning will be
broader, and the receiver will cover a wider fre-
guency range. One paint: the further down the coil
(toward ground) that you place the collector tap,
the more stable the circuit, but circuit gain will be
reduced. B

publications. They also have crystals, tran-
sistors, and Unelco noninductive capacitors
for the power amplifier. (Send for a catalog.)

8-pin DIN pin number  Function
1 Ground
2
3 Ground
4
5
6
7§
8

TS-940/Transverter Jack-Pin numbers

PTT to transverter (12VDC @ 50 mA max.)

TS-840 Final Amplifier disable (Ground from transverter)
Received (input) signal from transverter

ALC from TS-940 (not used here)

Transmitted (output) signal to transverter

Internal TS-940 HF signal—connect to pin 5

to restore TS-940 HF when transverter off.

Table 4.
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Another excellent source for dipped silver
mica capacitors, miniature variables, JFETSs
(15¢€), 4067 (25€) relays, and the small heat
sink 2N3866 1s Hosfelt Electronics, Inc.,
2610 Sunset Blvd., Steubenville, OH 43952.
The eight-pin mike type plug and jack are avail-
able from Henry Radio and Radio Shack.

Parts are also available at ham swap meets,
and I have some items at very reasonable
prices. If you have questions or comments,
feel free to write me. Enclose an SASE for a
response. Upon completing this project (I
wish to emphasize taking your time, step by
step), the gratification and pride you will feel
cannot be expressed on paper.

The 220 power amplifier will appear in a
subsequent issue of 73 Magazine. [}



THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!

KIT, ONLY $675

wirep $975
VHF OR UHF

FEATURES:

= SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
modeis gives 12dB SINAD of ©.12uV (vhf), 0.15uV (220). UHF model
0.25uV std, 0.1uV with optional helical resonator preamp.
*SELECTIVITY THAT CAN'T BE BEAT! Both 8-pole xtal filter &
ceramic filter for > 100dB at only + 12kHz. Helical resonator front
end to combat desense & intermod.

*CLEAN, STABLE TRANSMITTER, up to 18W output standard; 50W
with accessory power amplifier.

*FCC TYPE ACCEPTED for commercial high band and uhf.
*Courtesy beep, field-programmable CWID, flutter-proof squeich,
automatic frequency control to compensate for off-frequency trans-
mitters (all standard features).

*Full range of options available, such as autopatch, phone line or
radio remote control, sub-audible tones, duplexers.

HIGH PERFORMANCE TRANSMITTERS
& RECEIVERS FOR REPEATERS
AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

*FM EXCITERS:

Kits $99, Wit $179. 2w

continuous duty. TCXO &

xtal oven options available.

*TAS51 for 10M, 6M, 2M,

150-174, 220 MHz.

*TA451 for uhf. -
FCC type accepted for commercial bands.
*Call for iatest information on 900 MHz transmitters.

*VHF & UHF AMPLIFIERS. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models, kits starting at $79.

*R144/R220 FM RECEIVERS for 2M,
150-174,0or 220 MHz. GaAs FET
front end, 0.12uV sensitivity!
Both crystal & ceramic
filters plus helical resonator
front end for exceptional
selectivity: > 100dB at + 12kHz
(best available anywhere)!
Flutter-proof squelch. AFC tracks
drifting transmitters.
Kit $149, wit $229.
*R451 UHF FM RCVR. Similar to above. Tuned line front end,
@.25uV sens. (0.1uV with optional hel. res. preamp). Kit $149,
wit $229.
*R901 FM RCVR FOR 980 MHZ. Triple-conversion, GaAs FET front
end, 0.2uV sens. Kit$169, w/t $259.
*R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220.
res or afc. Kitsonly $129.
*Weather satellite & AM Aircraft receivers also avail.

Without hel

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

e Send $1 for 36 page catalog by return mail.
(Send $2.00 or 4 IRC's for overseas mailing)

*Order by phone or mail * Min $3 S & H per order

eUse Visa, Mastercard, Check, or UPS COD.

GaAs FET PREAMPS

at a fraction of the cost of
comparable units!

GaAs FET
PREAMP

onLy $59!

Wired/tested

FEATURES:

Very Low Noise: 0.7dB VHF, 0.8dB UHF
*High Gain: 13-20dB, depending on frequency
*Wide Dynamic Range: toresist overipad
*Stable: new-type dual-gate GaAs FET

* Specify tuning range desired: 26-30, 46-56,
137-150, 150-172, 210-230, 400-470, or

LNW ~(*)

MINIATURE

>
ONLY D24 /e,

$39 wiredtosted
GaAs FET Preamp

similar to LNG, except designed for low cost
& small size. Only 5/8°Wx 1-5/8"L x 3/4"H.
Easily mounts in many radios.

* Specify tuning range desired: 25-35, 35-55,
55-90, 90-120, 120-150, 150-200, 200-270,
or 400-500 MHz.

LNS-(*) _

IN-LINE

oNLY $79 e,
P99 wiredrtested

GaAs FET Preamp with features similar to LNG
series, except automatically switches out of
line during transmit. |'se with base or mobile
transceivers up to 25W.

*Specify tuning range desired: 120-175,
200-240, or 400-500 MHz.

HELICAL RESONATOR
PREAMPS

Low-noise preamps with helical resonators
reduce intermod & cross-band interference in
critical applications.

MODEL HRA-{*), $49 vhf, $84 uhf.

* Specify tuning range desired: 143-150, 150-

158, 158-162. 162:174, 213-233, 420-450.
450-465, or 465-475 MHz.

HIGH-SPEED
DIGITAL RF
LINKS

You've waited a long time for a
simple, reliable, low-cost 9600
baud PACKET NETWORKING
system. Now you've got it! Qur
new MO-96 MODEM and direct
FSK Transmitters and Receivers
for 220 or 440 MHz interface
directly with most TNC's. Fast
diode switched PA's output 15
or 5@W. Call for complete info
on the right system for your

ACOESSORIES

*COR-3 Kit. Control ckts and
audio mixers needed to make a
repeater. Tail & time-out timers,
local spkr ampl, courtesy beep

«CWID Kit. Field programmable,
timers, the works

eTD-2 DTMF DECODER/
CONTROLLER Kit, Full 16 digits,
switches 5 functions, toll call
restrictor, programmable, much
more. Great for selective calling
a1 BT AV e NN A $79
*AP-3 AUTOPATCH Kit. Use
with above for repeater auto-
patch. Reverse patch and phone
line remote controlstd. ... $79
*AP-2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
above for simplex autopatch

*MO-202 FSK DATA
MODULATOR Kit. Run up to
1200 baud digital signals
through any fm transmitter with
full handshakes. Radio link
computers, telemetry gear,
e A e b $39
*DE-202 FSK DATA
DEMODULATOR Kit for rcvr end

RECEIVING
CONVERTERS

&ntenna Recelvai
input Range Output

28-32  144-148
50-52 28-30

S0-54  laa-148
136-138 28-30
148148 I8-30
185147 T30

Kit with Case $58 146148 S0

WitlessCase  $39 320700

Wired wicase $89 222224

UHF MODELS 432434 28-30
[ T 30

KitwithCase  $69 435438 14s1es

Kit l2ss Case $49 a3zass 5054

43335 6135
Wired wicase | S e S

BO2-523 40450

See catalog for full line of 2w transmitting
converters for virf & uhf. Kits only $79.
Linear Amplifiers avail, up to 50 w,

25th Anniversary

amironics, inc.

65-J MOUL ROAD*HILTON NY 14468-9535
Phone:716-392-9430 namtronics®is 8 roglstered trademark




Spectrum Repeater/Link

New FL-4 UHF

Helical Resonators
Installed in Recelver

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards

SCR200A-VHF SCR450A-UHF

« Totally Advanced Design!

*8 Pole Front End Fitr. + wide dynamic range—
Reduces Overload, Spurious Resp. & Intermod.

*Sens. 0.25 uV/12dB SINAD typ.

*Sel. -6dB @ + 6.5 KHz.-130dB @ +30KHz. (8 Pole
Crystal + 4 Pole Ceramic Flirs.

*'S Meter’, Discriminator & Deviation Mtr. Outputs!

*Exc. audio quality! Fast squeich! w/0.0005% Crys-
tal. (“'Super Sharp” IF Fitr. also avail.)

* New! 30 KHz B.W. IF Filter
for High Speed Packet.

Complete Receiver Assemblies
*Rcvr. Board mounted in shielded housing.

*Completely assembled & tested, w/F.T. caps,

S0O239 conn.
*As used in the SCR 1000. Ready to drop into your
system!

*UHF Revr. Assy. Now Available w/Super Sharp FL-
4 Helical Resonalors. Greatly reduces IM & *'out of

band" imterference!

Receiver Front-End Preselectors

*FL-6: 6Hi Q Resonators with Lo-Noise Transistor

Amp (2M or 220 MHz)
*FL-4H: 4Hi Q Helical Resonators & Lo-Noise Tr.
Amp. in shielded housing. (420-470 MHz)
*Provides tremendous rejection of ‘‘out-of-
band’' signals w/out the usual loss! Can often be
used instead of large expensive cavity filters.
*Extremely helpful at sites with many nearby trans-
mitters to “filter-out” these out-of-band signals.

Call or Write for
Data Sheets

For 10M, 2M, 220 MHz, & 440 MHz

ID250ACW ID
& Audio Mixer Board

circuit and ‘"Emergency Power ID"’
option.

o4 input AF Mixer & Local Mic. amp.
*PROM Memory—250 bits/channel.

«Up to 4 different ID channels!

*Many other features. Factory programmed.

CTC100 Rptr. COR Timer/Control Bd.
*Complete solid state control for rptr. COR ‘Hang"’
Timer, “Time-Out” Timer, TX local & remote Shut-

down/Reset, etc.

sIncludes inputs & outputs for panel controls &
lamps.

Power Supply Boards {%
* SCP12 12VDC @ 0.3A MAX. OUT.

e SCP512 12VDC @ 1A & 5VDC @ 0.4A out.
(1.1A total max. out.)

* SCP512A As above, but also w/—12VDC @ 0.1A

TTC300 TOUCH TONE CONTROLLER

*High performance, Super versatile design. To con-
trol any ON/OFF Function at a remote site via DTMF
Radio Link.

*Uses new high quality Xtal Controlied Decoder IC,
wihigh immunity to falsing

*Decodes all 16 digits

*3 ON/OFF Functions per Main Card. Easily expand-
able to any no. of functions w/Expansion Cards.

*Codes quickly field programmable via plug-in Cod-
ing Cards. Many unique 3-digit codes available. Not
basically 1-digit as with competitive units.

sLalched or pulsed outputs.

sTransistor Switch outputs can directly trigger solid
state circuitry or relays, etc. for any type of control
function.

*Low Power Consumption CMOS Technology.
SVDC Input. Gold-plated conneclors.

e
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SCP30 HEAVY DUTY 30 AMP

RACK MT. POWER SUPPLY

R aDGaLL S Sl
uty, uty.
* Massive 30 Ib. ransrugner & Heat §inks.

*/mproved! Now includes ‘‘audio mute"

High Performance Boards & Sub-Assemblies

These are professional ‘“‘Commercial Grade’’ Units—Designed for
reme Environments (—30to 60° C.) All Equipment Assembled & Tested.

Improved SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board

*10 Wts. Output. 100% Duty Cycle!
*Withstands High VSWR

«True FM for exc. audio quality

eDesigned specificially for continuous rptr. 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, 3sec. L.P
filter & rel. pwr. sensor.

*BATS 75 WL. unit also available

SCT110 Transmitter Assembly

*SCT110 mounted in shielded housing
*Same as used on SCR 1000 & 2000X
*Completely assmbid. w/F.T. caps, SO239 conn.
«10, 30, or 75 W1. unit.

SCT 410B UHF Transmitter Bd. or Assy.

«Similar to SCT110, 10 Wis. nom.

eIncludes “'on board™ proportional Xtal
Osc./Oven circultry for very high stabllity!

*BA-40 40W. UHF AMP. BD. & HEAT SINK

SCAP Auto

patch Board

*Provides all basic autopaltch functions

*Secure 3 Digit Access; 1 Aux On-Off function, Audio
AGC; Built-in timers; etc. Beautiful Audio!

*0/1 inhibit bd. also available

*Write/call for details and a data sheet

RPCM Board

eUsed 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

*Handles up to 40,000 Amps!

*The Best device available to protect Autopatch
equipment from lightning damage. $17.00 + S/H.

N SPEGTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S9 » Norristown, PA 19403 » (215) 631-1710 » Telex: 846-211
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I GORDON WEST'S I

RADIO SCHOOL }
vl

? code tapes
112 poge book
World maps
Frequency chorts
Course certificate
Free magazine coupon
50 piece literature set!

$70 in equipment certificates from ICOM,
KENWOOD, and YAESU 319.95

&

a
COMPLETE NOVICE COURSE $49.95 I
4 code tapes, 2 theory tapes, £ text books, o
code oscillotor set, exominer test pocket, and
I $70 discount coupons.

NOVICE TEXTBOOK $4.95 l
®  |Uritten by Gordon West, this 1 12 poge book

contains all Novice questions and answers.
NOVICE CODE COURSE $39.95

L]

s 0 tope stereo code course for leaming the
code from scrotch. h'l-:ludﬁs certificotes
i‘l!ﬂ

stereo general or extro cdass code course.
(Specify which CW topes you want.)
ADVANCED THEORY CLASS $19.95
4 tape stereo theory course plus fully illus-
trated theory book.

200 poge marine electronics book plus

maring mobile antenna hints. $19.95

o COMMERCIAL TEST PREP BOOHK $29.95
BAASS CODE KEY & OSCLLATOR $19.95
PLASTIC CODE HEY & OSCALLATOR  $14.95
COPPER GROUND FOIL 60¢ FOOT

SINGLE CODE TAPES

L1 l..;...lH'_‘-‘I'v‘;'-.-T:_l' 'JhH*'F'“'EE

. * 5 wpm Novice Tests ® 5 wpm Random Code
* 5.7 Speed Build * 7-10 Speed Build * 10 Hump Jump
e 10-12 Speed Buld * 12-15 Calls & Numbers
® 13 Aondom @ 13 Test Prep @ 5-15 General Quiz
s 13 Car Code ® 1315 Speed Buid ® 15-17 Speed Build
® | 7-19 Speed Buid * 20 Rondom * 20 Test Prep

@ * 20 Cor Code # 10-24 €xtro Quiz

$1 00 Each For Single Tapes

Please Direct All Orders And Inguines
To The New Publishers:

I Shipping: Please Add $3.00 Each For Courses.
®

RADIO AMATEUR CALLBOOK INC.
925 SHERWOOD DR., BOX 247

LAKE BLUFF, IL 60044 USA
Mon-Fri 8-4 PM (312) 234-6600
CIRCLE 273 ON READER SERVICE CARD

National Tower Company

P. 0 Box 15417 Shlwnui Mission, I(S. 56215

il 5 0:JU-9:01 i - I..- L]

FREE BASE STUBS WITH
ROH EACH BX SERIES TOWER

10° section. ., $59.50
EEAGE &3 model 2 or 3 top section $69.50
25AG4 mode! 4 top section $76.90
456 10° seclion £140.00
45AG3 E 4 model 3 or 4 lop sechion £142 90
556 10° section $180.00
M 200 10" mast. 2°'0.0 $14 90
BX-40 40°seil supporting [6 sq.N $215.50
BX-48 48 sell supporting (6 sq.N $274 50
BX-56 56°sell supporting {6 sq.M .. $368.50
BX-64 64'sell supporting |6 sq !l . $474 50
HBX-40 40 sell supporting [10 sq $249.50
HBX-48 48 sell supporting |10 sq.! $338.90
HBX-56 56 sell supporting [10 sq.f $432.00
HDBX-40 40 sell supporting |18 sq ﬂ $313.00
HDBX-48 48 sell supporting |18 sg Nt $423 50

= BUY WIRE L »
3/16EHS 500° galvanized [ strand $40.00
1 /4EHS 500° galvanized 7 strand $50.00
MYQAIN/TELEX ANTENNAS
HF ANTENNAS Tribands
TH3JRS 3 element ‘Junior Thunderbird' $221.00
THSMK2S 5 element “Thunderbird $510.00
THZMK3S 2 elemen! “Thungderbird’ $202.00
TH7DXS 7 element Thunderturd $537 00
EXP 14 Explorer 14 triband beam $365.00
QK710 i0/40 M conv, Exp 14 $91.00
Monoband
103BAS ‘Long John" 3 element 10 mitr $78.00
105BAS Long John' 5 element 10 mir. $174 .00
1558AS ‘long John" 5 element 15 mir $265.00
204BAS 4 element, 20 meter $332 90
205BAS ‘Long John™ 5 element 20 mir _ $£408.00
7-15 ‘Discoverer” rotary dipole 30/40mir.. $150.00
7-25 ‘Discoverar’ 2 elem. 40 meter beam $420.00
7-35 converts 7-25 10 3 elem. bgam.. $264.00
Muitiband Verticals

1BHTS ‘Hy-Tower™ 10 thru 80 melers $502 00
18VS base loaded. 10 thru B) meters. £39.00
1ZAVOS trap verticai 10 thru 20 meters $42 00
14AVD/WBS trap vertical 10 thru 40 meters $84 00

1BAVT/WBS 1trap wvertical 10 thwu B0 meters $123.00

Multiband Doublets
187D portable tape dipole 10-80 meters .. $139.00
2B8D0S irap doublet 40 and B0 meters $59.00
5B8DAS trap doublet 10 thru B0 meters. $109.00
VHF ANTENNAS Beams & Verticals
2385 2 meter 3 slement beam $29.00
2985 2 meter 5 glement beam $33.00
2885 Z meler B eiement beam $39.00
214BS 2 meter 14 slement beam $50.00
6485 4 element & meler beam £84.00
V-25 cofingar gain vertical 138- 174 MHz..  $56.00
v-35 colinear gain vertical 220 MHz $49.00
V-45 colinear gain vertical 430-470 MHz . $67.00
GPG2A base, 2 mir. ground plane 3 0B $24 .00

VYHF & UNF Mobiles

HR144GRI rglass 2 mir, 608 gain 3/8-24 mt  $69.00
HB144GRI HyBander 2mir 6dB gain 3/8-24 mt.  $49.00
HB144MAG  HyBander 2 meter $24.00
BNBE ferrite balum for 10-80 melers $23.00
DSCAR LINK ANTENNA
2155 7Dcm, 435 MHz $79.00
2185 Complete Oscar link system $256.00
CUSHCRAFT ANTENNAS
ADP-1 complete Oscar Link sysiem $169.00
APE Bband awave vertical $152 00
Ad 3 element triband beam $246.00
AT43 7 & 10 MHz add on kit for A3 81 00
AT44 7 & 10 MHz add on kit for Ad £81.00
4Z218XL 18 element 2 mir, 28.8 boomer $125.00
Ha 10.12.15.20 meter vertical $204 .50
A4S 4 glemend tnband beam £344 00
AV4 40-10 mtr. vertical $94 50
AVS BO-10 mir. vertical $111.00
ARX2B 2 mir  ‘Ringo Ranger’ $39.25
ARX450B 450 MHz. ‘Ringo Ranger’ $39.25
Al44-11 144 MHz. 11 ele, VHF $50.50
At47-11 11 element 146-148 MHz. beam $50.50
A147-22 22 element Power Packer $141.75
A144-10T 10 slement 2 mir. "‘Oscar $54 00
AT44-207 20 slement 2 mir “Oscar $77.50
215W8 15 slement 2 mir, ‘Boomer S81.00
220B 17 element FM Boomer $101.2%
230WB 144-148MHz. 30 glement $216.00
32-19 19 element 2 mir. ‘Boomer’. $101.25
4248 24 glemenl 'Boomer” ... ... $81 00
10-4CD 4 element 10 mir Slwwalher $124.75
15-4CD 4 glemant 15 mir. ‘Skywalker $145 00
20-4CD 4 glement 14 MHz “Skywalker $310.50
HUSTLER ANTENMNAS
4BTV 40-10 mtr. verhcal $19.00
58TV 80-10 mitr. verlical $105.00
BBTY 6 band trap vertical $124 .00
ROTORS
Alliance HD73 [10.7 sq .1t ) $104 .00
Alkance uro 47 00
TELEX AR4D TV. J =g N CALL
TELEX CD45-11 [8.5 sg It ] CALL
TELEX HAM IV [155g N | CALL
TELEX 12X [20 sq 0| CALL
CABLE
2-18 & 6-22] 4080 - per tool $0.18
2-16 & 6-20] 4090 - per fool 035
1108 Mini B low loss foam per fool s0.17
1198 RGBU Columba superfiex 100 £31.00

1180 RGBU Low loss 100% bonged e Sheeg

88% tin copper Draided shedd -per fool $0.35

e WL it

BC100XLT
$199.90

100 Ch 11 band, with
arcrafl, 10 pnonty
channels. lockoul,
scan delay, aulo
search, track tuning,
direct Ch access.
w/AC adapter, carry
case & ear phone

BC145xXL .. $92.90

16 Ch 10 band, buill-in delay,
review, priority, memory backup,
Ch lockou!, direct Ch access,
weather search. AC/DC

BCSSXLT 10 Ch 10 Band hand heild $114.90
BCZ00XLT 200 Ch 12 band hand heid B00D MHz $269.90
BC175XL 16 Ch 11 band awcraft AC/DC 5149.90
BCZ10XLT 40 Ch 11 band aircraft & weather $179.90
BCBODXLT 40 Ch 12 band aircralt & B00 MHz $239.90
BCS60XLY 16 Ch 10 band mobile weather $99.90
BCSBOXLT 100 Ch 11 band mobile weather $189.90
BCTBOXLT 100 Ch 12 band aircraft & BDD MH: S279.90

Z60 . ... .. $99.90 INF5. ... .. $89. 90

60 Channel 8 band, w/aircraft. AC powered Turbo Scan”
programmable, &0 pre- programmed Dy state o ree:e-w
programmed Channels, search or any lype o DOLCE [ransmiss«on
scan, alarm clock . priority, perma-  plus fire & weather, scans at 50
nent backup., ch lockoul, scan channels per second, digital
delay, AC/DC with both cords display, instant weather

p1op DOMNRRREREoert 1 & B ¢ BUEROOR o $119.90
10 Ch 6 band. programmable, Pre-programmed mobile, recewves

permanent memory backup, dual 50 stales police, plus nstant
weather, scans 40 channeis per
second. DC

level digital display. Ch lockoul.
step control, AL only

RANGER

10 meler transcelver, 25 watl,
can be programmed 1o split
transceive, 55B. CW. AM. FM
programamidie scanning. fully
Jutomatic noise bianker. 2'VrH,
%W, 11D

AR3I500 . . . szgg.gﬂ

uniden

25 WATT 10 Meter Transcener
all moce operation, backid mulh
tunction LCD meter. frequency
lock, aulo squeich, NB. RF
gain. PA, external speaker jack.
7AW e Dx2 ' H

HR2510 3249-90
. MAXON... $26.95

Mode! 49SA - 49 MHz, FM 2-WAY RADID
hands free operahon. voiCe achvaied
transmil up 10 Y2 mile Battenies ophional

A model 498 - $34.95

same features as 495A excepl uses AR
mcad batleries and comes wilth Daltery
charges

TENNA PHASE Il POWER SUPPLIES

P34 . ciae-- 91080
Fully regulaieﬂ 13.8 VOC - 4 amps con-
stani with surge prolection, overicad pro-
techion w/mslant auto rese!

PS7 : 524.90
Fully regulated, 7 amp constant_ 10 amp
surge capacity

P82 .. . 934.90
Fully regulat&ﬂ 10 amu constant 13 amn surge, electronic uu&rlnaﬁ
proléction w/instant auto reset

PS20 564 90
Fully regulated. 25 amp Surge capacity, 13 BVDC. 17 amp consiant
wilh mefer

PS25.. . .. 579.90
Requiated 4 5-15VDC-25 Amp constant 27 amp sUrge nstant aulo
resel, dual meter for current & voltage

P535 AW emiire, 4. b5y gl 599.90
Same as atmw: e::enl 35 amp {'I:iﬂihlﬂT 37 amp surge. adjusiable
from 10 10 15 volts

P550 $159.90
Fully reguiated ‘ﬂ:larnn aﬂrus.anle voitage 11-15VDC. dual metening
short circudl profecton. mulliple bindng posts (4). Catry handaes
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PACKET RADIO SOFTWARE

QSLs

- wa-Coalor
Raoimnbow Assortiment

2. We Ship NextDay Znd Day  ASA
sl il InnF §29.95 S$24.95 §19.95

T BT 200 S$19.95 53495 S§19.9%
400 §49.95 S44.9% 8531995
T 00 £5£4.95 S49.9%5 s5151.9%
E=2s €] ¥y I Saes =% 1 00D £99. 95 S8§9.95 579.9%
.‘I.ﬂffﬂﬂﬂ."j Hfjf All =rders Yad &y air peieni sl

FOR COMMODORE 64 / 128 COMPUTERS

PACKET TNC INTERFACE PROGRAM ($34.95)

TNCLINK-64/128 provides a menu-driven

grders ppd a4 b i priyiy @ operating environment for Packet Radio
(801) 373-8425  Box 30062 Provo, UT 53605 operation of any TNC requiring external
CIRCLE 89 ON READER SERVICE CARD software. FAST Machine LEHQUEQE‘

IF YOU BUY, SELL OR COLLECT
OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED

Antique Radio’s Largest-Circulation = program is more than a terminal emulator.
Man]‘h!y Magazfne THIS MONTH'S EI_IﬁIIEE FROM THE CANDY STIIHE. Features include:
Articles - Classifieds - Ads for Parts & Services KENWOOD TM-221A » Computer data transfer rates of up to

Also: Early TV, Ham Equip., Books,
Telegraph, 40°s & 50's Radics & more...

Free 20-word ad czach month. Don't miss out!
Free Sample. 6-Month Trial - $11.

UNDER 1200 baud
- _53ﬁﬂﬂ User defined split-screen size and colors

SIMILAR SAVINGS O KENWOOD, S00M. VAEST, BY-GALS Complete Disk and printer suppori
b B ARSA i ! R DM YA L '_j._ '. . '
ETC. ALLLT.O.  KENWOOD MC-604 510790 Operating setups can be saved on disk

- : WER a7ad B AS AELATELD ITERS 1N ST ALL PRIECES CASH MR FRESTLY TE" ESE‘ChﬂfaClEr massage hUHﬂrS
1-Year: $19 ($28 by 1st Class). Foreign - Write. i ’ by S LA TEAN SN ’ ;
Vel iR -l oG rops A 8192 character receive and transmit
A.R.C., P.O. Box 2-E4, Carlisle, MA 01741 Sagsbtion i i buffers
ROSS DISTRIBUTING COMPANY ':5 Eé:r; 2340)
1 N 7B South State Street, Preston, Idaho B32
ol e Telgtione 206) 857830 We Ciose & 2005 MOADAYS & ALL DAY SATUFDAY PACKET NETWORK MAPPING PROGRAM (529.95)
CIRCLE 254 ON READER SERVICE CARD PATHFINDER-64/128 monitors a Packet frequency
and forms a table of all active paths between stations
A TFrres — heard. Up to 128 calls are stored in a table which can |
A cnir B0 T e B be saved on disk. This allows you to quickly find the
SeST—— - - best paths to use for accessing stations. Fealures ‘
I:]'.r'iiﬂ.hn:.fl:urll-rﬁr. H-:II'!EL _[:I:-EHH l:;_'llu.: !’-_FI'WFH S5 :-i-_luln_.*.'_r_‘.r_'l : |UdE‘
Date! Od-10-88 Begin: &1:0K End Q£0: 2107120 Freg! ™0 405 .0 Inc

Tupe (moded: USH My RET: Hig RET oy PFowe ! OLL:

R ks . 4
E-l::l:!' Data Basze 7 Status Window

Status I TR 1 CLs1 Maisial Mol [CLDY [SesFl [Gus=X1
—_— ————— - - L o Wl ——-— - — -

UOABC DEMNUER Dl IE

HOMF ARFV XHTH I FLEMFNT TRTRAMDER, LTVES MEAR UMMCLE NOF

* Find all stations and digipeaters available to you |
* Find one or two digipeater paths between stations
* Highhight stations used as digipeaters

» Pnnt lists of calls, paths, or digipeaters

PC VERSION NOW AVAILABLE

Terma: To order send check or Monay Order. Mongy Dack guaranies
Mass residenis add 5% sales lax. Add $2 50 shipping per order

ZELTWANGER ELECTRONICS
P.O. BOX 4995
NATICK, MA 01760

CIRCLE 351 ON READER SERVICE CARD

ascratch Pad

4

Term Unit 1750 Wi ndow

F
MU
N
U
LC
.
E
L
O
N

CHARTTY-ANTOR type ahead Window

I
ANUNLE RTTY Bl LW LIARIUM EPACKETD Inell g Tnetit BuClear B Log MY Ustns

FOR IBM PC/XT/AT PS/2 & COMPATIBLES - $89.95 -

¢~ Milomalicolly inserls nlo log Compuler DAL / TIME - Tronscewer [REOULNLT / MULE (curren] Renwood ond com moders), \
.. Is bolh a Logging gnd o Termnol progrom. Ko glher soffware needed, interfoces with Koniromcs KAM, ond AEA PX-232
. Works wih o Mouse ond/or Funclion Keys for fosl ond easy conlrol of Terminol Umits ond Dala Endry.

Hos 0 Conlest Node ond outomale sirmg replocement copobdly which gve new meonmg lo quick exchanges.
.. Hos Automalic Dup checking ond the obiity lo seorch / prnt dato bose by Col, Coundry, Freq, OSL info, elc
.. L#ts you run olher progroms (or occess D0S) whike stoymg resdenl m memory olong with your doto.
.. Mipws, loggng whie smufloneously connecled lo o pockel moil box ond  down-looding messoges mlo o coplure fie,

MIPS-TO®

NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives you
494,114+ Hams. via your computer

$£29 95 per year — unlimited use'

An Extremely useful progrom! Mos! Anes-1 Users “lre up” Ihe progrom whenever They ore in the shock. Whether operoling Voxce HUEEMASTE.H F‘T’IELISHING
ANTOR, Pockel or ony ofher mode, you will enjoy hoving your log ovailoble on screen simulloneously wilh your Termingl Mineral, Virginia 23117
Unil ond occess lo your olher hom soflwore jusl o keypress owoy, / 703: B94-5777 B00O: 282-5628
S— m— = : =
YiSA Qur 10th Yesr of delivering Quality Software Lo the Inlernationsl merket MasterCard CIRCLE 156 ON READER SERVICE CARD
=_= = == == HI-PERFORMANCE DIPOLES
PO Box 10&67 - Vests Y : - (&07-7T4LB-9028 e - e ——
CIRCLE 338 ON READER SERVICE CARD [ Aniwioms st mok) Conto sesembi 1o o e i we own a00ne
= sitplisg Aipole - oommimescisl q,l,lphh_,: sladnbiEan hardwaio |1-|.:+“| |..||-,-|:_|| _r..-.,.“:::-::_l:

high-alficianey des|gh Parsonal ek, MO or OO0, (1)

SUPER PERFORMANCE BATTERIES | (& iizem=se~ o
MPD2 BOHADM mas pariarmance dipuls, 85 iong 187 95 -850 pod

HPFD-3* EQ-B0-A00 hil-pariormance dipola 117 fong 9 ppet

ssDa- TEO-S0-40- 701 % 10l spece sawed Sipeoks 71 long B3 pped
55D 4" S0-45 20 1% 10M spece srves dipole-speciy L 47 $105 LT §i0H gt
S04 BE-40 20 14N space-rrvee dipols apecity L 66 BRI 8 E ™ ppat

SUPER KENWOOD SUPER ICOM

SUPER ICOM BP-78.13.2 volts, 900ma,
BY POPULAR REQUEST double the capacity of the lcom BP-7,

aw output.
SUPER KENWOODD PB-258/PB-268.
B4 volts, 900ma double the SUPER ICOM BP-8S, 9.6 volts, 1200ma,

capacity of the PB-25/PB-26 for 50% more capacity than the icom BP-8

Hﬁhmnlﬁhﬂém [ p———
II-IN-IE  gox 393 | ML Wu 80036
CIRCLE 38 ON READER SERVICE CARD

KENWOOD 2 1IcCOM vaesu
We want to be Your Radio Store

the 2500/2600/3500/3600. Charge Both are rapid base charge only, or Full Line of Amateur Radio and Computer Interfacing
with either the standard wall slide in wall charger. 4 inches high. BP- & Accessories. - Tim W7IQY or Preben K7KMZ
charger or drop in charger. 3 7S or BP-8S $69.00° '
inches high $65.00° inserts for
Kenwood PB-25, 25H, 26 $20.00° omm B 801) 467-8873
l“-m HP_E mm‘ ‘ lufr! '..II ( }
Exact replacement FNB-2 Nicad pack for lcom BP-5 (500ma) $30.00° 1057 E. 2100 So. Salt Lake City, Utah 84106
Yaesu FT-404R /207R/208R /T0BR $27.00* lcom BP-7 [500ma) $35.00°
icom BP-8 334.00" CIRCLE 343 ON READER SERVICE CARD

*Add $4 00 shipping & handiing. CT residents add ™% tax

Half-Square QRV-DX Monobanders

Work DX with No Tower and Mo Amplifier.
Cul noise, cut near sigs, build DX sigs. kill QRM.

Complete line of NICAD replacement packs for lcom, Kenwood, Y aesu, Tempo, Santec, Azden,
Cordless Telephones, Alkaline, Nicad and Gell-Cells. All NICAD packs include a 1 year
guarantee. Commercial Radio Packs also available.

For all your battery needs, write or call today for a complete catalog. Dealer inquiries invited.
by 15t class mail, ntennasWest

HHPCORIPHEX inc.
= =isS
— Box 800625, Provo, UT 54605 (801) 373-842%

VISA 149 Palmer Road « Southbury, CT 06488
CIRCLE 68 ON READER SERVICE CARD CIRCLE 90 ON READER SERVICE CARD

10 Meters 15 Meterf 20 Meters 40 Meterd
§2995 S3995 54995 S69.95

Coax Feed, Broadside Pattern, Low Profile, Ready to Use
= sl

WARC Highest DX Gamn per Dollar
L 2 " i
Infopack S1 T onder add £5 Postage & Handlinp

E——— (800) 634-8132 In CT (203) 264-3985




Number 9 on your Feedback card

CHEAP AND DIRTY

OSCILLATOR

An audio frequency source for pennies

s long as it still works like the experi-

menter would want it to, simple is
always best! Take electronics test equipment.
Why build a complicated piece of test gear
when a simple one will do the same job? This
project costs less, i1s easier to put together,
and less likely to fail.

The audio oscillator in this article serves to
illustrate this point. It couldn’t get much sim-
pler. Don’t forget that the output is far from
being a sine or square wave. This project is
simple and functional, not laboratory grade.

Circuit Operation

When switch S1 1s closed, voltage 1s con-
nected to the circuit through the diode CR1.
Resistors R1 and R2 act as a voltage divider
mitially holding the base of transistor QI
(PNP) and the collector of Q2 (NPN) to 6
volts. Capacitor C2 begins to charge through
R3. When the voltage across C2 reaches
about 6.7 volts, Q1 turns on. This forces the
base of Q2 high, turning on Q2. The emitter
of the second transistor goes high and since
the output is taken from across RS this also
goes high. When Q2 switches on, the output
resistor RS is effectively placed across the
PNP base resistor R2 to ground.

Now Q1 base voltage drops from 6 to about
3.6 volts turning on Q1 even harder. C2 starts
to discharge through R4 until the voltage
across the capacitor is less than the 0.7-volt
difference required across the base-emitter
junction needed to keep the transistor turned
on. Q1 turns off. Q2 turns off. The output
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Figure 1. Resistors are % watt.

by Dave Marling VE1VQ

goes low. Q1 base voltage returns to 6 volts
and the whole thing starts again. Eureka—an
oscillator!
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Figure 2. A 500kC) volume control with a switch
can replace 51 and R3.

The transistors are not critical. PNP and
NPN types with fiT's of between 200 MHz
and 1.1 GHz, plastic low power, metal
signal, RF power output, and even a couple
of unmarked TO-3's were tried, and all
worked fine with very little difference in the
frequency.

Two components do affect the frequency.
Make R3 smaller and frequency goes up.
Make C2 larger and it goes down.

Voltage is another non-critical. Varying
the supply voltage from 4.5 to 15 volts
changed the frequency somewhat but oscilla-
tor start-up occured every time power was
switched off and on.

If money is no object, make this thing vari-
able by changing the value of R3 to 68k{2 and
adding a 500k potentiometer in series.

As mentioned before, the output has a defi-
nite lack of purity. The waveform is actually
a spike with a repetition rate of about a thou-
sand hertz. If the experimenter views the
output on an oscilloscope he will see all kinds

of fuzz and garbage along with the original
one kilohertz pulse.

Uses

In the bygone days of ham radio when the
experimenter used to fix his own stuff instead
of shipping it back to the importer, one of the
more indispensable pieces of test gear was the
signal injector. Starting at the speaker in a
receiver or audio amplifier and working
backward along the signal path with the injec-
tor, the defective stage was found when the
signal disappeared.

All of that garbage from the oscillator actu-
ally has some use. While checking the audio
stages, the 1000 Hz comes through. Once
into the IF and RF sections the fuzz shows its
true stuff. The oscillator has usable output out
beyond 30 MHz.

I run a burglar alarm business. One of the
things that makes the alarms ring in the night
is the four-wire cable that runs from each of
the many sensors to the alarm panel. Things
go fine until a couple dozen of these come
through a hole in the back of the panel and the
ID tags have fallen off half of them. What to
do? Connect the output of the oscillator to two
of the four wires in one of the lines at the far
end of the run. Back at the panel I check out
the unknowns by listening to each in turn with
a small battery powered audio amp.

How about a code practice oscillator? Sim-
ply connect a key in series between the output
capacitor C3 and an audio amp and pound
away.

Simple test equipmeni-simple to build,
simple to get working and simple to use with
all kinds of uses. That's the best kind !
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Figure 3. Move the oscillator output from test point I through 1o test point 6. Output from the speaker should
increase as the experimenter gets closer to the antenna connector, because of the gain in each stage.
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AutoSketch and
Amateur Radio

Inexpensive CAD program for both shack and home.

Number 10 on your Feedback card

AutoDesk Inc.

2320 Marinship Way
Sausalito CA 94965
415-332-2344

Price Class: $80

L ast April, 1 bit the bullet and went shop-
ping for a new computer because the old
one was, well, o/ld! | snuck the new beast
through the door with the usual ham stories:
it'll be great for word processing, the kids will
use it, computer literacy is important, etc. The
XYL had probably figured out that the new
computer would soon be spewingout RTTY or
Morse dit-dah beeps! | gave the old computer
to the kids, and they and the neighbors’ kids
are now happily shooting Martian invaders.

Software was next. The local BBS system
had a bunch, and | soon became interested in
graphics programs for drawing circuit boards.
However, the BBS software couldn’t do the
job. The commercial stuff could do the job,
and had features galore, such as auto-routing,
sixteen-layer handling, pretty colors; all ex-
plained by manuals as thick as phone books.
These programs, however, would put adent in
anybody’s wallet.

Little Brother Does the Job

Onto the scene creeps AutoSketch. This is
the low-buck brother of AutoCAD the industry
standard. AutoCAD costs—well, let’s say it's
not in my budget, while the list price of Auto-
Sketch is affordable at under $100. It doesn't
have all the features of AutoCAD, but does a
noble job just the same!

So far, | have used it for the chassis layout, a
circuit board design, some furniture arrang-
Ing, and guy wire calculations. Chassis layout
1S particularly neal. (See Figure 1.) After you
draw a box layout like this one, you can use
the AutoSketch sTRETCH feature to make the
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Figure 1. AutoSketch drawing of a chassis.

box longer or wider. The dimensions are auto-
matically recalculated! You can also change
the size of the box by scaling it up and down
when you plot it on the printer. With enough
computer paper on hand, it would be possible
to lay out a full-size floor plan of the Queen
Mary, paste the strips together, and start
building from your plans.

Commanding Designs
Circuit board layout is easy with Auto-

D TMF/steel keys!

sealed gold contacts!

® COLCR: All keyboards come in BLACK. .
OPTIONAL: wﬂﬁﬂﬂﬂﬂmﬁw

Output level adj « Wide ing range 4 to 16 VDC
Wide temparature range -22° to + 160°F » Supplied with
instructions, schematic, lemplate & hardware.
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‘are; WATER PROOF/DUST PROOF » Complately
saif contained - NO RFI » Simple 3-wire connection s

_FOR FREE CATALOG
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Sketch. Until now, | drew all my layouts on
0.1" graph paper and transferred the finished
design onto copper. This meant a lot of time-
consuming erasing. AutoSketch has a GRID
feature you can set to 0.1" x 0.1". A series of
dots appear exactly 0.1" apart. MOVE, COPY,
and MIRROR commands make drawing a 14-pin
DIP socket a breeze. | drew one pad, used
CoPY to copy it seven times, then Grour so the
computer would treat it as a unit, and MiIRROR to
create a finished PaRT. (See Figure 2.)

Once you have created a PART, you can add
it to other drawings, or move, copy, or modify
It. You can create a PART library for frequent use.
Just pull them up from the menu, put them in
position, and keep going! Talk about fast!

AutoSketch for
Home and Shack

Remember when the XYL wanted to move
the piano? You lugged it all the way over by
the begonia planter, and it wouldn't fit! Well,
have | got a tool for you. First, measure the
room and everything in it. Next, use AutoS-
ketch to draw a floor plan, complete with the
objects in the room. You can move them
around on the screen first!

For example, you might be deciding on
where to put the operating desk and chair for
your new shack. Draw the desk and chair on
the floor plan, along with all the windows,
doors, closets, etc. Then you can move the
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a) This shows a single DIP pad at a
large size.
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¢) Using the MIRROR command on
the seven-pad row gives this image.

b) This is the result of reducing the ‘ ‘
pad size and using the coPy com-
mand seven times.
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d) The final product. This can be
copied and placed anywhere on the
PCRB lavout diagram.

AutoSketch has a

‘ read-me file with in-
structions for using
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1] dot matrix printers,

which | should have
read first!

You can print big

drawingsin sections

‘ H and tape them to-

gether. Remember

that a box of com-

e i puter paperis 8-1/2°

wide by several hun-

dred feet long. You
could draw a full-

Figure 2. Using AutoSkerch to draw a 14-pin DIP socket for PC board layout.

furniture around on the computer screen with
ease. ROTATE lets you turn the chair or desk
around to any angle, and MeasuURE tells you the
distance between two specified points. The
ANGLE command is, of course, for angles, and
AREA/PERIMETER figures out how much carpet
you'll need for your dream shack!

How about guy wires for the tower outside?
Again, draw a plan, move the lines around
on the screen until they look OK, then use

the MEASURE/ANGLE feature to do the calcula-
tions. Simple! If you make a mistake, Auto-
Sketch has an unpoo command to fix up the
blunders.

The Computer and Printer

A couple of hints: Leave about 100K
workspace on your disk to allow the program
to store data. If the program suddenly stops
printing, the disk is probably full. My copy of

reposition components in the room, such as the
desk and chair (lower right).

/ / I/ / / size wall section of
4 .;, 4 4 sy o the new house!

To use AuloS-

Figure 3. Room layout. AutoSketch can ketch you will need

an IBM compatible
computer (512K
minimum) with two
5" disk drives,
and a Hercules, EGA or CGA monitor. | recom-
mend a mouse, but you may use keyboard
control. You'll also need a plotter or dot-matrix
printer. | use an Epson FX86e. The program is
very fussy about what it talks to, and if you
aren’'t sure that your printer is compatible,
take it with you to the computer store and try it
out before buying.

A final word to my drafting teacher way back
in Grade 10, who never liked my arrowheads,
who said | never could center a drawing, who
despised my lettering. . . Hah!lil
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BU LLETIN

CALL US
NOW!

In 1937, Stan Burghardt (W@IT), because of his intense interest in
amateur radio, began selling and servicing amateur radio equipment
in conjunction with his radio parts business. We stand proud of this
long-lasting tradition of Honest Dealing, Quality Products and

Dependable *S.E-R-V-I-C-E"'!

Above all, we fully intend to carry on this proud tradition with even
more new product lines plus the same “‘fair’’ treatment you've come
to rely on. Our reconditioned equipment is of the finest quality with 30,
60 and even 90-day parts and labor warranties on selected pieces.

And always remember:

Your HaMm DoLLAR GOES
FURTHER AT...

CALL OR WRITE FOR SPECIAL QUOTE

SERVICE

and

SATISFACTION!

STORE HOURS:

%5 P.M, (CST)
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Specialists Cushcraft MFJ Trio-Kenwood

Astron Daiwa Mirage Unadilla/Reyco

B&W Hustler Moseley Yaesu 182 N. Maple
P.O. Box 73

Write today for our latest Bulletin/Used Equipment List.

Watertown, SD 57201

AMATEUR CENTER

““AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER"

SELL-TRADE

New & Reconditioned
HaMm EQUIPMENT

Call or Write Us Today For a Quote!

You'll Find Us to be Courteous, Knowledgeable

and Honesl
suone (605) 886-7314
rax (605) 886-3444

Get the most of HF Mobiling
Yaesu FT-747GX

SPECIAL OFFER!

CALL TODAY
FOR SPECIAL QUOTE
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A nyone who has worked his way up
through the two-way radio business is
intimately familiar with the Bird Model 43
Thruline® Wattmeter. The “'Bird"' is found
next to every toolbox, on every bench, in per-
manent installations, and anywhere where
there's RF. Have lunch with a few old-timers in
the land mobile industry, and you're bound to
hear stories about the time “‘the Bird fell from
the seventy-foot mark on the tower and sur-
vived,"”" or how “when | started out in this
business, | had nothing but a box of fuses, a
tube caddy, and a Bird."" Tough, portable, and
accurate . . ."‘take my wife, take my car, but
keep your hands off my Thruline" . . .the Bird
would never let you down.

New Bird Model 4381

Progress, of course, did not stop with watt-
meters. The Bird Model 4381 Thruline watt-
meter is one of the latest high-tech additions
to the Bird line; the new kid on the block.
Boasting a dazzling array of bells and whis-
tles, the 4381 is quite a contender. (It needs to
be, considering how firmly entrenched the in-
cumbent is!)

The Model 4381 is the next logical step in
the Bird line. It makes use of a similar 5002 line
section, with the same ‘‘Quick-Change’’ con-
nectors, and the same power sensing ele-
ments. In a move totally contrary to industry
trends, Bird designed a new product that uses
the same "'slugs” that we've been using in the
Model 43 for years. This means that the 4381
can make use of existing inventories of ele-
ments, which keeps the cost lower and en-
sures compatibility with all the other Birds
(and Bird clones) in the shop.

The 4381 uses two “'slugs’’ at once—one at
a given power level to sense forward power,
and a second at one-tenth of the power level of
the first to sense reflected power. The ten-to-
one ratio provides higher resolution when
sensing reflected power, and allows the unit to
provide instantaneous SWR readings, or for-
ward or reverse power, at the touch of a but-
ton. If the convenience of one-touch readings
is not necessary, it's perfectly OK to use only
one element, and manually reverse it to read
reflected power.

Past the RF Sensor
Once past the RF-sensing portion, all simi-
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RF Wattmeter

Complement to the trusty 43.

by Larry R. Antonuk WB9RRT

Bird Model 4381

Number 11 on your Feedback Card

Bird Electronic Corporation
30303 Aurora Road
Cleveland (Solon) OH 44139
Price Class: $695

larities cease. The 4381 is
housed in a slant-front
table-top case, the two ele-
ments fit near the top, the
digital read-out is in the mid-
dle, and the muilti-function
keypad is near the bottom.
The keypad selects the
current operating mode of

the device. Hit the Fwp cw

button, and you're reading the continuous
wave power going in the forward direction—
forward being the direction that the arrow on
the element in the forward socket is pointing.
Allin all, the unit will read CW or PEP power in
watts, milliwatts, or kilowatts from 2.5 to 1000
units in the forward direction, and 0.25 to 100
units in the reverse direction. SWR can be
directly read from 1.00 to 99.99, modulation
percentage from 0.0 to 99.9, and return loss
over the range of @ to 36.1 dB. For conve-
nience, you can display forward and reflected
power as dBm. As a bonus, the 4381 provides
two types of useful over-range features.

To begin with, you can read each element
up to 120% of its stated range. In other words,
the 100 watt slug can now read up to 120
watts, and with higher accuracy, than switch-
ing to the next higher element and reading it
on the low end of the scale. Furthermore,
when used with the dBm mode, sensing ele-
ments can be over-ranged by 6 dB (or 400%).
This means that you can actually measure up
to 400 watts with the 100 watt slug if you're
willing to convert from dBm to watts yourself!

The digital read-out will probably be seen as
both a blessing and a curse. On the one hand,
if the radio is supposed to put out fifty watts,
there's no question that 49.8 is pretty close,
but it's not fifty watts regardless of how cross-
eyed you look at the display. On the other
hand, some techs might spend the whole af-
ternoon getting a radio from 50.0 to 50.2
watts—yes, it is higher, but so what? The bot-
tom line concerns the actual accuracy of the
unit.

Accuracy

As we should all know by now, accuracy is a
function of the sensing device, and not simply
the number of decimal places in the display. In
this case, since the elements are the same as
those on the good ol’ Bird, the power accuracy

is the same as the good ol’ Bird: +/—5% full
scale. (Using the two-element, ten-to-one ratio
system, the reflected element, being closer to
the value of the reflected power, will provide
higher resolution and more accurate SWR
readings than would be obtained by simply
reversing the high-power element to read re-
flected power.) The display uses a '‘greater
than/less than' symbol in place of the last
digit to indicate increasing or decreasing lev-
els. Used in conjunction with a min/max level
memory, the ""delta” function makes transmit-
ter tuning a snap. (A snap, perhaps, but still
not quite as comforting as watching that
needle swing back and forth. . .)

The 4381 runs on NiCd batteries. One
charge i1s good for about eight hours. This
makes it portable, of course, but the unit is
obviously meant to spend its life sitting on a
bench. The digital display is certainly more
shock-proof than the Model 43's meter move-
ment. Lacking any sort of a handle, however,
the 4381 will probably not find its way up too
many seventy-foot towers. The higher price
tag will probably ensure that the unit stays in
the shack—or at least carefully guarded dur-
ing Field Day.

Versatile and Compatible

After all the dust has settied, the contest
ends in adraw. The 4381 performs many func-
tions not available with the standard line of
wattmeters—it measures SWR, peak power,
and greater over-range. Due to its capabilities
and size, the 4381 will find greater use on the
test bench, in a production facility, orin a base
station. Due to its portability and lower cost,
the 43 (and the 43 series) will continue to be
used in the field and in situations where eco-
nomics play a greater role. Rather than the
newcomer ousting the old-timer, Bird has pro-
vided us with a competent and experienced
father and son team i



Tandy National Parts

Supplying parts and service information for Radio Shack/Tandy products
for more than 20 years. Over 75,000 parts in stock for antennas, meters,
radios and many other consumer electronic products.

CRYSTALS - ICs - CABLES - CORDS - MANY OTHER COMPONENTS
AVAILABLE OFF-THE-SHELF

Discounts are available for service centers, OEMs, schools, qualified
agencies with a tax-exempt number, and large-volume purchases!

COMPARE OUR PRICES!

m Standard and Specialty Components m Overnight Delivery Upon Request
m International Sources m Quality Guaranteed
m 24 Toll-Free WATS Lines m 130,000 Sq. Feet of Warehouse Space
To Order, Call Toll Free
1-800-442-2425 .Tandy
We accept most major credit cards Natlonal P ar tS
$3.50 minimum parts order A DIVISION OF TANDY ELECTRONICS
900 E. North Side Drive, Fort Worth, Texas 76102
(817) 870-5600

Tandy Consumer Parts

Announcing a New Service

Now! One-Stop Shopping for Your Consumer Electronics Needs

Get low, low prices on original replacement parts for over 40 famous-name
brands. Also save on popular tools, test equipment and service literature.

THIS MONTH'’S SPECIALS... Mfr’s Price Our Price
m Astron RS-20A Power Supply 121.95 87.00
m Astron RS-20M Power Supply 144.95 107.00
m Astron VS-20M Power Supply 170.95 126.00
m B&K 388-HD Test Bench 139.00 118.00
m B&K 1851 520 MHz Frequency Counter 641.00 545.00
m Leader LBO-2060 60 MHz Digital Display Scope 1525.00 1296.00
To Order, Call Toll-Free
Tandy 1-800-243-1311

Consumer Parts 7439 Airport Freeway, Fort Worth, Texas 76039

A DIVISION OF TANDY ELECTRONICS (817) 284-8691




* %% Uniden CB Radios *x*%

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

[
@ The Uniden line of Citizens Band Radio transceivers is
810E to the 310E handheld, there is no better Citizens

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
coupon inthis ad for big savings. Hurry...offer
ends December 31, 1988.

* % MONEY SAVING COUPON * * *

Get special savings on the scanners
listed in this coupon. This coupon must
be included with your prepaid order.
Credit cards, personal checks and quan-
tity discounts are excluded from this
offer. Offer valid only on prepaid orders
mailed directly to Communications Elec-
tronics Inc, P.O. Box 1045-Dept UNIT11,
Ann Arbor, Michigan48106-1045 USA
Coupon expires December 31, 1988
Coupon may not be usedinconjunction
with any other offer from CEl Coupon
may be photocopied Add $9.00 for ship-
ping in the continental U.S.A.

Regency TS82-T ........ .$259.95
Regency INF1-T ....... .$119.85
Regency INF5-T..........$79.95
Regency R1080-T....... $114.95
Regency UC102-T...... $109.85
Regency RH806B-T.....$419.85
Regency RH256B-T.....$294.95
Bearcat 200XLT-T ......$249.95
Bearcat 100XLT-T ...... $184.95
Bearcat 800XLT-T ...... $249.95
Uniden TALKER-T ...... $179.85

% % % % VALUABLE COUPON % % % %
NEW! Bearcat? 760XLT-T

List price $499.95/CE price $244.95/SPECIAL
12-Band, 100 Channei ® Crystaliess ® AC/DC
Frequencyrange: 29-54,118-174,406-512, BO6-956 MHz
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz
The Bearcat T60XLT has 100 programmable chan-
nels organized as five channel banks for easy uss,
and 12 bands of coverage Including the 800 MHz.
band. The Bearcat T60XLT mounts neatly under
the dash and connects djrectly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
S/168" Wx 1%" Hx 7%" D. Model BC S80XLT-Tis
a similar version without the 800 MHz. band for
only $194,95, CTCSS squelch option now available.

SALE! Regency® TS2-T

List price $499.95/CE price $269.85/SPECIAL
12-Band, 75 Channel ® Crystailless ® AC/DC
Frequencyrange: 29-54,118-175, 406-512, B06-950 MHz
The Regency TS2 scanner lets you monitor Military,
Space Satellites, Government, Railroad,

Justice Department, State Department, Fish &
Game, Immigration, Marine, Police and Fire Depart-
ments, Aeronautical AM band, Paramedics, Am-
ateur Radio, plus thousands of other radio fre-
quencies most scanners can't pick up. The Regency
TS2 features new 40 channel per second Turbo
Scan™ so you wont miss any of the action. Model
TS1-T is a 35 channel version of this radio without
the 800 MHz. band and costs only $198.95,

Regency® RH256B-T

List price $799.95/CE price $299.95/SPECIAL
18 Channel ® 25 Watt Transcelver ® Priority
The Regency RH2568 is a sixteen-channel VHF land
mobile transceiver to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio for any police
or fire department volunteer becausa of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RHBO8B-T is available
for $429.95. A UHF 15 watt, 18 channel version of
this radio called the RU158B-T is also available
and covers 450-482 MHz. but the cost is $454.95.
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Band radio on the market today.

PRO310E-T Uniden 40 Ch. Portable/Mobile CB... $83.95
PRO330E-T Uniden 40 Ch. Remote mount CB ... $104 85
PROS00D-T Uniden 40 Channel CB Mobile .......$38.85
NINJA-T PRO310E with rechargeable battery pack $99.95
B10-T 1.2V AA Ni-cad battery for Ninja {set of 10). .. $20.95

KARATE-T Uniden 40 channel rescue radio .. ... .. $53.85
PROS10XL-T Unidaen 40 channel CB Maoblle. ... ... £38.95
PROS20XL-T Uniden 40 channel CB Mobile.. .....$56.95
PROS40E-T Uniden 40 channel CB Mobile. .. ..... £97.95
PROB40DE-T Uniden 40 channel SSBCBMobile ... $137.95
PROT10E-T Uniden 40 channel CB Base ... ... $119.95

PROB10E-T Uniden 40 channel SSBCE Base .. $17495

* % % Uniden Radar Detectors %

Eut the finest Uniden radar detectors from CEl today.
TALKER-T Uniden talking radar detector......... $184.95
RD7-T Uniden visor mount radar detector ........ $96 95
RD8-T Uniden “Passport” size radar detector ... . $11495
RDYXL-T Uniden "micro™ size radar detector_. .. £144 95
RD25-T Uniden visor mount radar detector........ $54 95
RDSOO0-T Uniden visor mount radar detector.. .. ..

Bearcat® 200XLT-T

List price $509.95/CE price $254.95/SPECIAL
12-Band, 200 Channel ® 800 MMHz. Handheld
m-muunm-rm?-mm
Fraquency range: 29-54, 118-174, 406-512, B06-956 MHz
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz
The Bearcat 200XLT sets a new standard for hand-
held 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 channeis, 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-T

List price $549.95/CE price $259.95/SPECIAL
12-Band, 40 Channel ® No-crysital scanner
Priority control © S8sarch/Scan ® AC/DC
Bands: 20-54, 118-174, 406-512, 806-912 MHz
The Uniden BOOXLT receives 40 channels in two banks.
Scans 15 channels per second. Size 9% x4%"“ x 12%."
if you do not need the B00O MHz band, a similar model
called the BC 210XLT-T is available for $178.95,

Bearcat® 145XL-T

List price $189.95/CE price $94.95/SPECIAL
10-Band, 18 Channel ® No-crystal scanner
Priority conirol ® Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHz

The Bearcat 145XL is a 16 channel, programmable
scanner covering ten frequency bands. The unit features
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BCS80XLT-T featuring pri-
ority, weather search, channel lockout and more is
available for $94.95, CEl's package price includes
mobile mounting bracket and mobile power cord.

Ry |

Regency® Informant™ Scanners
Frequency coverage: 35-54, 136-174,406-512 MHz
The new Regency Informant scanners cover virtu-
ally all the standard police, fire, emergency and
weather frequencies. The INF1-Tis ideal for truck-
ers and is only $1208.95. For base station use, the
INF5-T is $84.95. Order your scanner today.

NEW! President® HR2510-T

List price $499.95/CE price $239.85/SPECIAL
10 Meter Mobile Transceiver © Digital VFO
Full Band Coverage ® All-Mode Operation
Backlit liquid crystal display ® Auto Squeich

RIT » med 10 KHz. Channels
Fraquency Coverage: 28.0000 MHZ 1o 20.8089 MHz

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, sets a new standard in amateur
radio communications. Fully Featured-The HR2510
has everything that you need. Up to 25 Watt PEP
USB/LSB and 25 Watt CW mode. Noise Blanker.
PA mode. Digital VFO. Built-in S/RF/MOD/SWR
meter. Channel switch on the microphone, and
much more! The HR2510 lets you operate AM, FM,
USB, LSB or CW. The digitally synthesized frequen-
cy control gives you maximum stability and you
may choose either 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 signals. With
receive scanning, you can scan 50 channels in any
one of four band segments to find out where the
action is. Order your HR2510 from CEl today.

BC760XLT
800 MHz.
moblle scanmer

SPECIAL!

* %% Facsimile Machines & Phones » x %
If you need an excellent facsimile machine, CEl has the
full featured Faxtel 3300 fax by Pactel at a special price.

FAX3300-T Pactel Fax machine with phone ....%$1,089.95
XE750-T Uniden Cordless Phone with speaker... . $89.95

* %+ Extended Service Contract » %%
i you purchase a scanner, CB, radar detector or cordless
phone from any store in the U S, or Canada within the last 30
days you can get up to three years of exiended service
contract from Warrantech. This service extension plan begins
after the manufacturers warranty expires Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended service contracts are not refundable and
apply onlytothe original purchaser. A two year extended con-
tract on a mobile or base scanner is $29.99 and three years is
$39.98. For handheld scanners, 2 years is $59.99 and 3
yearsis$79.99. Forradar detectors, twoyearsis$29.99. For
CB radios, 2 years is $39.99. For cordiess phones, 3 years is
$34.99. Order your extended service contract today.

OTHER RADIOS AND ACCESSORIES

BCS5XLT-T Bearcaf 10 channel scanner ........$11495
BCTOXLT-T Bearcat 20 channel scanner......... $£159.95
BC175XLT-T Bearcat 16 channel scanner....... $156.95
R1090-T Regency 45 channel scanner. .. __.......%$11995

UC102-T Regency VHF 2 ch. 1 Watt transceiver... $114.95
BPS5-T Aegency 16 amp reg. power supply.. .. _. $179.85
MAS49-T Drogrin charger for HX1200 & HX1500 ....§5005
MAS518-T Wall charger for HX1500 scanner.......$1495
MAS53-T Carrying case for HX1500 scanner...... $14.95
MAB17-T NiCad battery pack for HX1000/1200 ... $39.95
BP205-T Ni-Cad batt. pack for BC200/BC100XLT ... $49.95
B8-T 1.2 V AA Ni-Cad batteries (set of eight),...... $17.95

FBE-T Frequency Directory for Eastern US.A......§14.85
FBW-T Frequency Directory for Western USA ... 51485
ASD-TAirScanDirectory ... ... ... .............51495
SAF-T Survival Radio Frequency Directory ........$14.95
TSG-T “Top Secret” Registry of U.S. Gowvl. Freq.... $§14.95
TTC-T Tune in on telephonecalls. ................. $14.95
CBH-T Big CB Handbook/AM/FM/Freeband....... $14.95
TIC-T Techniques for Intercepting Comm. .........$14.95
RAF-T Railroad frequency directory .............. .$14.95
EEC-T Embassy & Espionage Communications.... $14.95
CIE-T Covent intelligenct Elect Eavesdropping ... $14.95
MFF-T Midwest Federal Frequency directory......$14.95
ABO-T Magnet mount mobile scanner antenna. .. .. $35.95
ATO-T Base station scannerantenna ............. $35.95
AS00-T 10 & 11 Meter- 500 Watt antenna........ $38.95
A1300-T 25 MHz.-1.3 GHz Discone antenna.. ... $108.95
USAMM-T Mag mount VHF ant. w/ 12' cable . ... $£30.95

USAK-T %" hole mount VHF ant. w/ 17" cable ... .. $3595
USAKASO-T%" holemount UHFant w/ 17 cable. ... $3595
Add $4.00 shipping for all accessones ordered at the same time.
Add $9.00 shipping per radio and $4.00 per antenna

BUY WITH CONFIDENCE
To get the fastest delivery from CEIl of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add 4%
sales tax or supply your tax |.D. number. Written pur-
chase orders are accepted from approved government
agencies and mos! well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,

acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice, All prices are in U.S. dollars. Out
of stock items will be placed on backorder automatically
unless CEl is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.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 available
by writing to CEl. Non-certified checks require bank
clearance. Not responsible for typographical errors.

Mail orders to: Communications Electron-
ics;” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $9.00 per scanner for U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a
Discover, Visa, American Express or Master
Card, you may calland place acreditcard order.
5% surcharge for billing to American Express.
Order tolkfree in the U.S. Dial 800-USA-SCAN.
In Canada, dial 800-221-3475. FAX anytime,
dial 313-871-6000. If you are outside the U.S.
orin Michigan dial 313-973-8888. Ordertoday.

Scanner Distribution Center™ and CEl logos are trade-

marks of Communications Electronics Inc.
Sale dates 10/15/88 — 12/31/88 AD #110188-T

Copyrighte 1988 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

Al COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P.O. Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
For orders call 313-873-8888 or FAX 313-971-6000

CIRCLE 121 ON READER SERVICE CARD



Number 12 on your Feedback card

INEXPENSIVE MARKER
(GENERATOR

Calibrate and stay in band.

device capable of generating marker

signals at precise intervals throughout
the HF spectrum is a handy device to have
around the shack. Amateurs can use this
simple generator to calibrate receivers and
identify band edges. By providing marker
signals at precise intervals, the generator
helps the radio amateur verify that he is oper-
ating within the prescribed band limits of his
license.

The circuit shown in Figure 1 is just such a
beast. It 1s capable of generating signals at |
MHz, 100 kHz, 50 kHz, and 25 kHz inter-
vals. Most of the parts for this project are
inexpensive and available at any local Radio
Shack store. Beginners can handle the con-
struction of this project with good results.

Circuit Description

The oscillator section uses three sections of
a 7400 quad NAND gate integrated circuit.
The 1 MHz signal from the oscillator is fed
into a 7490 decade counter configured to di-
vide by ten, providing the 100 kHz signal. To
obtain the 50 and 25 kHz outputs, the 100
kHz signal 1s further divided by a 7473 dual
J-K flip-flop. The first half of the 7473 di-
vides the 100 kHz signal by two, yielding the
50 kHz signal. The second half of the 7473
again divides by two, giving the 25 kHz sig-
nal. S-2 selects the output, a square wave rich
in harmonics.

The generator may be powered from any
convenient 6 to 12 DC volt source. A 7805
fixed voltage regulator supplies the regulated
voltage for the oscillator and the divider
chips. The generator described here 1s pow-
ered by a 9-volt transistor radio battery.

Construction

Construction of the generator is not criti-
cal. The entire unit is built on a Radio Shack
multi-purpose board (276-150). This board
has two bus strips at the center, and the PC
pattern printed on the board is indexed to
accept integrated circuits. The components
mount on the board with ample room. Other
construction techniques are acceptable, such
as Vectorboard and flea clips.

by Ron Wong WB6DFQ

I mounted the Radio Shack board in a
small 2%2" x 4" x 24" chassis box, with a
small on/off toggle switch (S-1) and a rotary
switch (S-2) on the front panel. On the rear
panel, I used a binding post (J-1) for the
output. Inside the box, I placed a Radio Shack
270-326 battery holder for mounting the
battery.

Operation
After you build the generator, you will
need to calibrate it. The easiest way to do this

Photo A. The finished project. The entire unit is
housed in a chassis box purchased at a local flea
market.

is to use a receiver capable of receiving
WWV at 5, 10, 15, or 20 MHz.

Tune WWYV and couple the output of the
generator to the antenna terminal of the re-
ceiver. Turn on the generator, set 5-2 to the |
MHz position, and adjust C-1 until it zero-
beats with WWV. The marker signal should
be very strong. If the 1 MHz signal blocks the
receiver, loosen the coupling to the antenna
terminal, or go to another marker position.
You should hear the marker signals well into
the VHF region. i

Photo B, The components are mounted on a Radio
Shack multi-purpose board (276-150) and wired
breadboard style.

s
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Figure 1. Marker generator schematic.
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VisiTel On-The-Air

by Fred R. Sharp WSASF

Number 13 on your Feedback card

Heath Company

Hill Top Road

St. Joseph, M1 49085
1-800-444-3284
Price Class: $400

A visual phone display you can interface with your transceiver.

ooks like we may final-

ly have affordable
SSTV after all, and better
yet, something we can
share with the XYL (or
OM). This is in the form
of the Mitsubishi VisiTel
visual telephone display
system.

Here's Looking At You

The VisiTel is a com-
plete black and white
SSTV transceiver de-
signed for telephone ser-
vice. It comes with a husky

Ing, you have to couple
the transceiver audio
through a capacitor, A
simple hookup is shown in
Figure 1 with the green
line as ground.

Leave everythingasitis
for receiving, but for trans-
mitting, you'll have to use
your SEND/RECEIVE switch
to turn on your carrier be-
fore pushing the senp but-
ton. | installed a pot to ad-
just the output to about 1
volt. Radio aShack's

#279-355 quick connect

line cord power adapter
ready to plug in to a modu-
lar telephone jack. The
compact unit measures 634" x 63" x 7" and
weighs 3V2 pounds. It features a built-in 472"
monochrome monitor with miniature fixed-fo-
cus vidicon camera. The size of the image is
3" x 21",

Installing and Using VisiTel

This is very simple. Just plug the VisiTel
cable into your phone line, and plug your tele-
phone into the VisiTel, and send pictures of
the kids to Grandma in Los Angeles or
Greece! Of course, Grandma will need a Visi-
Tel to receive your transmission.

To operate the VisiTel, merely slide the
camera tube cover to the side, exposing the
camera tube. Next, push the senp button to
transmit your picture. It takes 5.5 seconds
to send a picture in 90 x 90 pixels at 32
shades of gray. While the pixel and line count
is not high, the good gray scale makes up for
it. You're better off with more shades of gray
and less pixels than vice versa—ask any
slow-scanner,

Neat Feature

The VisiTel stores in memory the last three
images received as long as the unit is turned
on. It kicks the first memorized image out of
memory when a fourth image goes into mem-
ory. To scroll through the picture memory
bank, repeatedly press the viEw/POSE button.
You can send the same picture more than
once from the memory. After displaying or
sending the stored picture sequence, the Vis-
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The Mitsubishi VisiTel visual telephone display.

iTel screen once again displays the user’s live
image.

The brightness control (up and down) keys
enable the user to adjust the contrast in rela-
tion to ambient lighting. The keys affect the
picture as it is displayed and received.

Interfacing VisiTel and Your Transceiver

The unit interfaces with any VHF or HF
transceiver, so you can send and receive the
same pictures on the air or record them on
audio tape for playback. The other night, for
example, Rick WBBRTK and | were sending
pictures back and forth on 2 meters.

Since VisiTel uses the same red and green
telephone lines for both sending and receiv-

HED PHOMNE LINE
OR COMMECTOR
ON VISITEL

o

047 uF
' 3} »

XCVR auDio

S
i

b
. )
oK 2 3

5 11] =

L
GREEN PHONE LINE
OR CONMECTOR
ON VISITEL

NCVR WIC

Figure 1. Transceiver audio coupling circuit.

jack is ideal for housing

the pot and capacitor. The

box contains a modular
telephone jack.

The ideal interface would key the VisiTel's
push-to-talk line, and change from receive to
transmit automatically when you press the
SEND button. To sense the tone output of the
VisiTel, I first tried using an optocoupler, and
then | tried the 567 tone decoder chip, but
neither method worked. The tone is present
on both receive and transmit, which causes
your rig to transmit on receive as well as on
transmit. | decided it was impossible to inter-
face without going inside the VisiTel.

Under the Cover

Three self-tapping screws free up the
entire cover. Don't worry, no springs will
jump out at you and no nuts will drop into
some unreachable corner of the chassis.
The mother board is easily recognizable and
readily accessible, and just two connections
are tack-soldered on top of the board. They
are shown in Figure 2. They are +5 volts DC
and ground.

You will notice that the interface in Figure
2 is the same as the one in Figure 1, except
that its ground is common to the ground in
the push-to-talk circuit. The interface draws
about 3 mA maximum current SO you can
use #26 or even #30 wire-wrap wire. This
size is very easy to thread through the ex-
panded metal grill on the back of the unit.

Now you only need to connect one of
the pins on the senD switch. This requires
further disassembly, but this is not a difficult
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Figure 2. VisiTel/transceiver interface schematic.

procedure. When you have finished the 5 volt
and ground connections, make this connec-
tion on the bottom of this same board. Free the
board by removing the two large self-tapping
screws from the edges of the metal cover that
shields the foil side of the board. You don't
have to take out all the little screws that hold
this shield to the board. Fortunately, you make
the connection on the exposed edge of the
board, and not the part of the board covered
by the shield.

The negative-going trigger pulse is applied
to pin 2 through a 1 mF capacitor. The combi-
nation of the 10 mF capacitor (tantalum,
please) and the 1 meg pot make up the RC
network to set the time delay on the output at
pin 3. Before pin 2 is triggered, pin 3 is low.
When pin 2 is triggered, pin 3 goes high and
turns on the 2N2222 transistor via the 2.2k
base resistor. With the transistor emitter at
ground and the collector connected to the
transceiver push-to-talk, the transceiver is

““You’'re better off with more shades of gray
and less pixels than vice versa...”’

Remove the board by lifting sideways, dis-
engaging the head pins from the connecting
strip on the top side. You will see two white
wires connected to the board which you do not
need to remove. Tack-solder a wire to the SEND
switch terminal as shown in Figure 2. Thisis a
negative-going pulse which will trigger a 555
timer chip configured in the monostable
mode. Bring this wire out with the +5 volt
and ground wires. Re-insert the header
pins in the connecting strip and fasten the
two self- tapping screws, Before buttoning
up the cabinet again, turn on the VisiTel
and check for +5 volts, ground, and a nega-
tive-going pulse on the last wire tacked to
the SenD switch. (A scope or logic probe will
be helpful.) Close up the case, and you're
ready to connect the interface as shown in
Figure 2.

Operating the Interface

The operation of the interface is quite
simple. You don’t have to switch the red and
green telephone lines. The push-to-talk circuit
is just one way of using the miraculous 555
timer.

turned on for a period of time set by the RC
network.

Because picture transmission time is 5.5
seconds, set the pot so that the transceiver is
keyed on for about 6 seconds and then
drops out. This setting is close to the center of
the pot or around 500 k(). A little experi-
menting with pot settings will get the delay just
right.

After you've made all the connections, plug
everything in, open the VisiTel door, and get a
picture on the monitor. Press the SEND button
on the VisiTel and your push-to-talk will be
keyed, and you'll be transmitting your picture.
At the end of transmission, your push-to-talk
relay will drop out and you'll be ready to
receive. '

Since the picture information is sent on a
bandwidth of 3 kHz or less, you can transmit
on any of the amateur frequencies permitting
SSTV transmission, including HF. A little DIN
plug or some such connector on the leads
coming out of the VisiTel might be handy for
quickly disconnecting the VisiTel when your
XYL wants to use it to see her grandchildren in
Sheboygan! Have fun! Efl

RF POWER

TRANSISTORS

We stock a full line of
RF Transistors, Modules,

and Tubes for Amateur, MIAMI
Marine & Business Radio HAMFEST
Partial Listing of Popular Transistors in Stock
PN NetEa PN NelEs PN Net Ea
BFR96 $275  MRF497  $14.25  25C2630 $28.00
MAF134 1600  MRF515 250  2SC2640  15.00
MRF136 21.00 MRF555 3.00 25C 2641 16.00
MRF136Y 4700  MRFS57 525 25C2694 4675
MAF117 2400  MAFsS5S 225 ISC2695 2975
MRF138 3500  MRFB07 250 2SCETs 2200
MRFI4IG 19000  MRFEI0 175 40582 9.50
MRF148 3400  MAFS41 18.00  LOWNOISE FIGURE
MAF150 B7.50  MRFG644 21.00  MAFS01 1.25
MRAF151G  170.00  MRF646 2500  MRAFIN 2.00
MRF171 3450  MRFG648 31.00  MRF966 2.00
MAF172 58.75  MRFE53 1325  NE25537 275
MAF174 8000  MRAFE54 1875  NE41137 250
MRF208 1150 MRFSS0 10.75  J310 1.00
MRF212 1600  MRFEI7 225 U309 1.75
MRF221 11.00 MRFB4IF 2000 U310 1.75
MRF222 18.50  MRFB4G A7.75  2NA41G 1.00
MRAF224 1350  MRFAT3 29.75  IN204 2.00
MAF226 1450  MRF1946,/A 1400  3N211 2.00
MRF227 100  PT9BAT 21.00 OUTPUT MODULES
MRF237 200 RF120 2200  SAU4 49.50
MAF238 1250 SD122% 1200 SAUITA 50.00
MRF23% 1400 SD1IT2 1200  SAVE 4250
MRF240 1500 SD1278-1 1175  SAVT 4250
MRF240A 1500  SD1405 16.00 SAV12 23.50
MRF245 2750  SD1407 2500  SAV15 48.00
MRF247 2475  SD1428 27.00  M57T13 49.50
MRF248 3300 SD1429-3 1600  MS57726 57.75
MRF 260 700  SDIAM 0.00 M5TT27 69,50
MRAF261 BO0 SAF2072 1275 NSTTS §9.75
MRAF262 875 SRF3662 M00 MSTTIZL 1300
MRAF264 1050 SRFITTS 1300 2 M5TTIS 57.50
MRF 309 2975 SRFIS00 1750  MSTT3T 48.50
MRF314 20.75  2M1522 1185  MSTT45 87.00
MRAFI14A 2975  2N3553 225  M57755 78.75
MRF315 4175  2N3TTH .50  M5T762 69.75
MRFI15A 3250  2M3B66 125  M57764 74.00
MRF1T §9.75  2N4D4B 11.95 MSTTIZMSTTYD use
MRF3I21 2378 N7 1.25 MSTTITSCI019 savr
EI-'!ET 5?.“ !HS!H .75 Smtﬁ wee SEUE
MRF401 1200 2N5179 100  MMWTI0-1-3 61.00
MRAF406 1200  2N5589 7.25  MHWB20-1 T76.00
MRF412 18.00  2N5590 1000  MHWB20-2 82.00
MAF421 2400  2N5591 13.50 SPECIAL TUBES
MRF422 3600  2N5641 950  BL6GC 9.95
MRF427 1700  2N5642 1375  BCL6 9.5
MRF428 5000  2N5643 1500  6GKS 7.85
MRF&2% 1900  2NSS44 1000  BMFS 14.95
MRF433 1100  INS945 1000  6J86 14.35
MRAF435 88.50  2NSOME 1200  6JSEC 14.95
MRF449 2250  2N6080 625  6KD& 15.95
MRF440A 1825  2N60B1 B.O0  6LF6 15.95
MRF450 13.50  2N6082 950  GLOGGEMJE 13.95
MRFAS0A 1425  2NBOB3 875  12BYTA 7.95
MAF453 1700  2NG084 11.50  ST2BT160L 69.50
MRFESIA 1850  2M6097 2000 B11A 17.85
MAF454 1400  2NG2S5 250 B33A 110.00
MRF4S4A 1700  25CTH0 425 58 43.00
MRAF455 11.25  25C1307 100 61468 12.95
MRFAS5A 1275  2SC1946/A 1500 6550 14,95
MAF458 2000  25C1947 975  7581/KT66 14.95
MAF4E0 19.50 25C1969 3.00 8950 16.00
MAF464 2500  25C2029 225  ACX250B 7450
MAF 466 1875  25C2075 100  3-5002 114.50
MAF4TS 675 25C2097 2800  Wesiock JCXBO0AT
MRFUTE 400 2SC2166C 350  ICX1200A7, 4CXI50A
MRF4TT 1.75  28C2237 700  ICK1S00A7, ¢-400C
MRF4TY 13.75  2SC2289 1375  ICX3000A7, 4-1000A
MRF485 B.50  2SC2290 1675  ACX1000A7, B&4
MRFA85mr 19.75  25C2312C 495  4CXS000A, 8875, 8877
MRF492 1600  25C2509 .00 Sockets Availabie

Hi-Gain, Matched, and Seiecied Transistors Available
MATCHED TUBE FINALS IN STOCK FOR HAM EQUIPMENT

RAF Power transistors in stock for Atlas, KLM, Collins,
Yaesu, Kenwood, Cubic, Mirage, Motoroia, Heathkit,

Regen

Cross-reference on CD, PT, SD, SRF, JO, and 25C P/Ns.
We Service Atlas & Swan—Call for information

Quantity Pricing Available
ship/Hand. 1 Ib. U.S. or Foreign Sm Pkl Air 8 oz. §5.00
Orders received by 1 PM PST shipped UPS same day.

SEE YOU AT THE

cy, Johnson, lcom, Drake, TWC, Wilson, GE, etc.

COD / VISA / MC

Next day UPS delivery available
PARTS ORDERS ONLY — NO TECHNICAL
_(800) 854-1927

ORDER LINE and'or TECH HELP

(619) 744-0728

FAX 619-744-1943

RF PARTS

| ' : I-.-.; I.:__'I' Nd r"' I'_j J:l. '_-'E N IJ_J.:.'

-.'I.::I. r._ﬂl-lrl oc CA 9706K¢
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Number 14 on your Feedback card

WHIcH END IS UpP?

Stalking the shorted connector.

he boss handed me a 4-foot coaxial

cable and told me to replace the shorted
end. Since he wouldn’t settle for two 2-foot
cables, one good and one bad, 1 would haveto
figure out which end had the short.

For a few minutes, we talked about using
an RC bridge to find a break in a cable, and
joked about replacing both ends of the cable,
which would shorten it too much. Finally, we
came up with the following idea.

Smart Thinking

Supply a fairly heavy current from a con-
stant current source to the cable and measure
the voltage drop at the end. The key here is
that the the shorted end will have a lower
voltage drop than the other end. The differ-
ence would be in millivolts but easily read-
able with a digital multimeter. Figure |
shows the setup.

Apply the current to one end of the cable
and connect a digital voltmeter directly to the
cable end. Write down the reading; say, 70-
150 mV. Then, without changing its setting,
connect the current source and the meter to
the other end of the cable and write down that
reading, possibly 20-50 mV. The low read-
ing indicates the end with the least resistance.
Unless there is a pin in the cable, or the short
1§ in the middle of the cable, the end showing

by Evert Fruitman W7RXV

the lowest voltage is the one with the problem
in the fitting.

Sometimes, just applying a heavy current
will burn the short out, especially if it was
caused by just one strand of the fine wire used
in many coaxial cables. Burning out a strand
or two, however, may leave a carbon path on

“The key here is
that the the shorted
end will have a lower

voltage drop than
the otherend.”

the cable. Even if the short clears up after you
hit the cable with a couple of amps, redo the
end for safety, depending on how you plan to
use the cable. Especially take precautions for
high frequency, high power applications. For
low frequency, low power applications, it
may not make much difference.

The Current-Limiting Power Source
Tying a 10-20 volt 2 amp power supply

across a shorted cable could damage the
power supply, the cable, or both. Finding
a suitable current source i1s easier than
it sounds. A good laboratory power sup-
ply. and many home-brew supplies, have
a current-limit adjustment on the front
panel. Set it for |1 or 2 amps and proceed
as above. If your power supply will de-
liver 1-2 amps, but lacks a current-limit-
ing circuit, add an external limiter. A large
resistor or even a car headlight will do
the job. Car headlights draw about 3 amps
each on low beam and about 5 amps each on
high beam at 13 volts. They make handy,
high power resistors. Figure 2 shows the
setup using a load (here, a resistor) to limit
current.

While '4 to ' amp should furnish enough
voltage drop to see on some voltmeters, the
higher values will be easier to see, and they
will more accurately indicate which end of
the cable has the short.

Using this method, in minutes we had one
cable the correct length and in service, and
the shorted fitting in the waste basket. The
boss was so pleased that he almost bought us
lunch.

Perhaps the next time someone hands you a
shorted cable, you will be able to tell which
end is up. @
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Figure |. Basic setup 1o test cable. Power supply with built-in current-limiting

set for 1-2 amps.
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Figure 2. Setup with external current-limiting resistor. For a 1 amp 12 voli

supply, use 10€) 25 W resistor or car headlight.
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Number 15 on your Feedback card

COMMODORE 64 VOLTAGE
PROTECTOR

An inexpensive project, a valuable safeguard

hen you turn on your Commodore

computer, do you ever have visions
of the voltage regulator going bad in the
power supply, ruining ICs? Put your worries
to rest. Build a Commodore 64 Voltage Pro-
tector for less than twelve dollars.

The above unpleasantness appeared on my
horizon one morning as I was working on a
manuscript. The screen on my monitor
blinked, filled with garbage, and then went
black.

I checked the power supply. As I suspect-
ed, the 10.9 volt AC supply was still work-
ing, but the 5.08 volt DC supply was now a 10
volt DC supply. I don’t have to tell you what
happens when an IC designed for five volts
receives double that!

After buying a new power supply and
having the computer repaired, I spent some
time looking through electronics magazines
for voltage protection devices. I found sever-
al variations of **crowbar circuits™’ described
by Jack Eschmann in the August 1979 1ssue
of 73; by Ken Wyat in the November 1982
issue of 73; by WISL in the August 1973
issue of OST; and by John Pelham in the
October 1980 issue of QST . All I had to do
was lay out an experimental circuit and make
it work with the Commodore supply.

Of course any regulated power supply
needs an excess voltage to regulate and is thus
capable of destroying sensitive circuits it's
powering. It doesn 't take a lot of imagination
to apply this idea and circuit to other situa-
tions.

Circuit Description

Varnations of the basic crowbar circuit
have been used for fifteen or more years in
over-voltage protection devices for commer-
cial equipment.

See Figure 1. You place a 1.5A fast-acting
fuse—fifty percent over the C-64's require-
ment—in series with the 5.08 volt DC line.

The silicon-controlled rectifier (SCR) is con-
nected from the output of this fuse to ground.
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Photo A. The completed Commodore 64 Voltage
Protector.,

A 4.6 volt zener diode goes from the fuse
output to ground through a 472 current-lim-
iting resistor and a 1k resistor. Trigger
voltage for the SCR 1s obtained from the
junction of these two resistors. Use an 0.01
WF disc ceramic capacitor to bypass the gate
of the SCR.

Should the DC voltage suddenly rise due
to a failure in the Commodore power supply,
the zener diode will start conducting. This
will produce a trigger voltage on the gate
of the SCR which causes the SCR to latch
on. This shorts the output of the fuse to
ground. The fuse will then blow, saving the
computer’s expensive ICs from destruction.

Phoro B. The unit with the cover removed, showing
the placement of the parts.

Construction

Begin construction by cutting the circuit
board to size (see Figure 2). These di-
mensions allow adequate room to run the
10.8 volt AC leads under the circuit board.
Drill the mounting holes in each corner.
Next, use the board as a template to dnll
similar mounting holes in the bottom of
the box. Make certain that the template is
placed so that the spacing is even on all
four sides. The holes in both the board
and the bottom of the box should ac-
commodate the four 6-32x'%" mounting
SCTEWS.

Now, prepare the circuit board for etching.
Since all the traces are straight lines, you may
use any method of masking. | covered the
copper surface with masking tape, then used
a razor blade to remove the tape from areas to
be masked. Next, I applied a coat of fast
drying enamel, After the enamel dried, I re-
moved the masking tape between the sprayed
areas. The board was now ready for the etch-
ing bath.

If etching a circuit board is distasteful
to you, you can substitute a piece of perf-
board of similar size, and hand-wire the
circuit.

While waiting for the paint to dry, you
can begin marking and drilling the front
and back of the aluminum box for mounting
the rubber grommet, the fuse, and the input
DIN socket. Use a 3 " drill for the grommet,
a '2" drill for the fuse holder, and a % " punch
for the DIN socket. If your shack doesn't
have all of these tools, use the drills you
have, then carefully ream out the holes with
a small rat-tail file. If you use the Radio
Shack fuse holder shown in the parts list, you
will have to slightly enlarge the 2" hole. The
manufacturer apparently used a metric
measurement for this fuse-holder. Since
these boxes are made of very soft aluminum,
take care with the rat-tail file. A hole
becomes large very rapidly.



Figure 1. Schematic for the Commodore 64 Voltage Protector.

If you use fast-dry enamel, your circuit
board should now be ready for the etchant
bath, After you have etched and washed the
board, bend the leads on the components and
drill the holes as indicated in the parts layout
sketch. Don’t forget to drill one hole in the
output trace and another hole near it, in the
ground trace. Solder a 4" piece of wire in
each of the holes. Later, you can cut these
wires to the correct length and solder them to
the mput plug and to the tuse. Solder the
components in place.

Mount the 7-pin socket with the socket key
towards the top of the box. Next, solder the
ends of the 12" piece of four-wire cable to the
appropriate pins on the 7-pin plug. Strip five
inches of the outer covering from the opposite
end of this cable. Thread the cable through
the 7 " grommet, leaving the stripped portion
inside the box. Dress and cut these wires so
the two AC leads and the ground lead will lie
under the circuit board after it is mounted.

Solder these three leads to the proper pins of

the input socket.

Mount the circuit board to the bottom of the
box, using 6-32x'% " machine screws and 4"
metal spacers.

Mount the fuse-holder. Solder a lead from

Fl
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the positive 5 volt pin on the input socket to
the input side of the fuse holder.

Now. dress and cut the 4" DC lead, which
you previously soldered to the circuit board,
and solder it to the output side of the fuse
holder. Do the same for the remaining ground
lead from the circuit board, but solder 1t to the
ground pin on the input socket. The unit is
now ready for testing.

Testing and Troubleshooting

After you have finished assembling and
wiring the Commodore 64 Voltage Protec-
tor, visually mspect it for wiring errors. The
easiest error to make 1s to wire the input
socket and the output plug improperly. At
this point, it’s a good 1dea to use an chmmeter
to check out this circuitry,

Apply a variable, current-limited DC
voltage source to the output side of the
fuse. With a voltmeter across the source,
gradually raise the voltage from 5 volts until
current-limiting causes the voltage to drop to
zero. This means that the SCR has been
triggered and is now shorting out the power
supply. Turn off the power supply, and the
SCR will drop out of conduction. The SCR
should trigger at a point between 5.1 volts

Figure 2. Full-size circuit board, foil side.

and 5.3 volts.

If you do not have a current-limited vari-
able supply, you can make a fixed supply
variable by using a potentiometer across the
output. Use a 6 volt pilot lamp as an indicator
of SCR firing. Solder two leads to the bulb
and connect 1t across the fuse holder in your
Protector. Remove the fuse from the fuse
holder and apply voltage to the input side of
the fuse holder. Again, place a voltmeter
across the output voltage and gradually in-
crease the voltage until the SCR triggers. The
triggered SCR causes the pilot lamp to light,
since it shorts one side of the pilot lamp to
ground, placing it directly across the power
supply.

If you use parts from your junk box.
remember that the SCR and the zener
diode are the critical parts. The tests above
will help you determine if your components
are okay.

After you have assured yourself that the
unit 1s working, plug your regular
Commodore power supply into it. Plug the
unit into the computer, and you're ready to
g0. Always make certain to match the keys in
plugs and sockets when you plug them togeth-
er. If you force the plug into another position,
you may short out your supply.

If the fuse in your Commodore Voltage
Protector blows during normal operation, un-
plug the computer power supply from the
wall socket and from the computer. Take it to
your work benth and measure both the AC
and the DC output voltages. If either voltage
is missing, you need a new power supply. If
the AC voltage is normal, but the DC voltage
is 9 volts or higher, your Protector 1s doing 1its
job. Buy a new supply and pat yourself on the
back'E8

- 02 :.':
TO QUTPUT o T it
SIDE OF F e
AND CUTPUT ™ ﬁ;ﬁﬁafﬂ ; ;.ﬂ:'“fﬂ:ﬁg__ﬁ_;__ﬂ
PLUG R e
Pl T e e z"‘ﬁ
& h;r_-; b ;:{.ﬁ%-_r,f

TO INPUT AND QUTPUT
SOCKET GMD LEAD

Figure 3. Parts placement layout guide.
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RADIO TELEGRAPH TERMINAL

MORSE CODE DECODER ELECTRONIC KEYER

R-50I

MORSE CODE TRAINER Only—$229.00

DECODER
Input level  10mV to 2V RMS.

Inpul impedance B to 1k{—60011 typical
Decoding speed =5 WPM to 30 WPhlI

TRAINER

Audio filter e §00 Hz =80 Hz Code generator = Random code generator
Active and PLL filters 5 characters/code group
700 Hz to 900 Hz internally Speed «5SWPMto30W
adjustable. 1 WPM increment J
SPECIFICATIONS
Model » AR-501 Radio telegraph
terminal
Power source e DC 12V to 13.8V—165mA
Size e 45"Wyx224"-Hx6.25"-D
Weight e 1250z (358 g)
Controls » Power On/Off
* Random l:cti':de erator On/Off
L
ELECTRONIC KEYER x f,,‘;,?,‘ﬁ'ﬁ‘r‘gpe”;k; tevel '
Paddle input o TTL level « Electronic keyer mode select
—L 0/Actuating, HI/Stop . ;clead Up & Down .
Contact input Display e | CD 32 characters—16 per line
—ON/Actuating, OFF/Stop Indicators « Power On—Green LED
Key input «TTL level ¢ Tuning—~Red LED .
—L0/Mark, Hl/Space Front connections e« Paddle—Standard/lambic
Contact input e Ordinary telegraphic key
SO | PO
ng spee ° to ear connections e 8V inpu
1 WPM increment e Audio input PHINTEH PORT
Keyer output « Transistor switching,  External speaker e Compatible with Centronics 8-bit paralle! printer. At
Open collector type ° ;e;r?tr nut;;utt ‘ least 4K byte data buffer is required in a printer. I
e Printer outpu

BACK TO BASICS — » — « But far more advanced ——+ —

The AR-501, triple mode CW terminal in a small package, is a powerful gear to practice and play with. For the Novice, SWL and Ama-
teur radio operators it detects Morse code between 5 to 30WPM. Just plug the AR-501 to your receiver to start translating the Morse
code onto full 32 character LCD display. Very simple and easy to operate. You ask; for code practice?, both receive and transmit? Yes,
the AR-501 does just that. It will improve your cord reception and keying technique at the speed you want. More?. it operates as an
electronic keyer both standard and iambic. More Yet? How about a printer port? You bet, the AR-501 provides parallel printer port for
hard copy. You can Log the QSO, and Practice. It will help you immeasureably. We even offer a standalone Nicad operated thermal
printer as an option. ACCESSORIES SUPPLIED: The AR-501 Radio telegraph terminal comes complete with Receiver cable, DC
Power cable, Miniature Phone plug, Miniature stereo phone plug, Spare fuse, Wall receptacle style power adaptor and Instruction man-

ual. ACCESSORIES AVAILABLE: CC-501 Parallel printer cable — $30.00/DPU-411 Standalone ['hermal printer with 8K
buffer.—$235.00

ORDERING INFORMATION: For fastest service, call 800-523-6366 from 9 AM. to 4 PM. PS.T. Send mail orders to: ACE Communications, Inc.
22511 Aspan Street, Lake Forest, CA 92630. VISA and MasterCard orders and certified or cashier's check or money order shipped within 48 hours of
receipt. Rush service by UPS/Overnight, UPS/2nd Day Air and Federal Express is available at extra sl'n;_:rll:lvlnﬁ charges. Purchase orders accepted from
Government agencies. CA residents add 6% sales tax. COD is $3.00 extra. WARRANTY INFORMATION: The AR-501 covered by One Year War-
ranty. Extended warranty service available at the following rates: 3 Years—$25.00, 2 Years—515.00. SATISFACTION G : If, for any rea-
son, the ORIGINAL PURCHASER, is not satisfied with the unit purchased, a full refund of the purchase price will be issued if the unit and all accessories
are retumed to us UNDAMAGED WITHIN 25 DAYS of the date of original purchase (Invoice date). This policy excludes any additional freight that may
be incurred, and in no event modifies or limits the limited warranty.

Communications
22511 Aspan Streel ® Lake Forest ® California » 92630-6321 # (714) 581-4900 # Toll Free 1-800-523-6366
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¥ WE SHIP WORLDWIDE I &
| Barry Electronics Corp. (g

Your one source for all Radio Equipmunt! Los Precios Mas Bajos en Nueva York

~  WE SHIP WORLDWIDE!
KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK. s

Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town.

ONV Safety A L3 |
belts-in stock IC-R71A, 751A, 781, 2BA/H, 38A, 48A, Micro2/4,

R-7000, IC-761, IC-375A, 275A/H, 3210A, 475A/
' H, 735, IC-800, IC-228H

Ring in the New Year

With the best of Barry's New Gear

FT-767GX, FT-757GXIl, FT-311 RM,
FRG-8800, FT-736, FRG-9600,
FT-4700RH, FT 212/7T12RH.

Landmaobde HT s MART PATCH
K E NWOO D FT-EEF?EIS;IA?EE%% :EED::'HEAT ﬁf:ﬂ:: ﬁhl?ggéﬂ&' CES-Simplex Autopatch 510.5SA Will Patch FM BB
FT-2/1/T09R/H | ICOZAT-32AT YAESU: FTH 2005/2007 Transcewer To Your Telephone Great For g}
e— : Teiephone Callis From Mobile To Base Simple [
1903/ AGA UNIDEN, REGENCY, KING, TAD -
¥ - il Antennas S_I"m;;gg :Eim#’ MARINE ICOM: MS, MSS, M700 To Use. 510SA/S10SAll 2
Y & e -8 & A-5, AES, Cushcraft, Hy-Gain, IC-848A AVIATION ICOM: A20H T

Hustler, KLM, METZ, Mosley,
MODUBLOX, TONNA , Butternut

PRIVATE PATCH V. Duplex 8000

TS440S/AT, R-5000, R-2000, TS-940 S/AT, TM
221A/421A, TM-2570A/50A/30A, TR-751A, Ken- RF

wood Service Repair, TM-721A, TS-7T11/811A, Concepts
TM3530A, TH205AT, TH215A, TM-B21A;, TM-
321A, TS1405, TS680S, RZ-1, TS-7T90A.

Budwig ANT. Products
NEL-TECH DVK-100 Digital Voice Keyer
FLUKE 77 Multimeter

Media Mentors—

TUNERS STOCKED:
NYE MBV-A3 Killowatt Tuner

Amateur Radio Course $99.95 = ALINCO ALD 24T -:;,:‘
| : DJ-100T z2
VoCom/Mirage/Alinco £2
Tokyo Hy-Power/TE SYSTEMS COMMERCIAL MFJ-989C s 3
Amplitiers & Y | | bttty | TR b
5/8M\HT Gain Computer Interfaces 1MHZ-1.3GHz STOCKED. KPC 2400, KPC IV, ie_
Ant IN STOCK Stocked: MFJ-12708B $169.95 mETEH KAM i:'
i i i MFJ-1274, MFJ-1224, AEA Ten-Tec P&
SWL, Morse Coach WIFAX. KACHINA COMMUNICATIONS DEALER v %
- - %
) e PR ol SHORTWAVE RECEIVERS =
406-512, 800-950 MHz $299 STOCKED STOCKED Ei
[ ]
DIGITAL FREQUENCY COUNTERS v :
Opto electronics model 1300H, 0-1300MHz HEIL gs
Trionyx, Model TR-1000, 0-600 MHz EQUIPMENT ;
METRON MA-1000 B STOCKED Long range Wireless — it E'
- EIMAC Tipnons 1or exoor. fn/stack SANGEAN Portable Shortwave Radios ii
726, BISO HENUHER FALDISES, B e G Tousre 1 54
12BY7A & BALUNS, LOW PASS FILTERS AR BRER | Fooswive | B3
6146B J IN STOCK i : ?'Sl-“r?ﬁ%gﬁ“ & %
AEA 144 MHz BIRD " | MIRAGE AMPLIFIERS - - shipping cost
AEA 220 MHz Wattmeters & d@%’t g ASTHGH POWER SUPF’LIE_S New TEN-TEC IX Towers, Antennas, Nt
AEA 440 MHz Elements %‘\. : Saxton Wire & Cable. Int'l Wire Corsair Il, PARAGON ”m;'fngfgfg”;ﬁf’"ts
ANTENNAS In Stock = - AMERITRON 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
: LARGEST STOCKING HAM , : ' '
L CAVAR (T o 1 AL iR W s atic, Astron, B&K, B&W, Bencher, Bird, Butternut, CDE, CES, Cusheraft,

Daiwa, Eimac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics, Larsen,

T "y MJF, J.W. Miller, Mirage, Nye, Palomar, RF Products, Saxton, Shure,
Aqul Se Habla Elplﬂﬂl COMMERCIAL RADIOS | Tempo, Ten-Tec, TUBES, Yaesu, Vibroplex, Duplexers, Repeaters, Scan-

EAHHY iNTEHNﬁTlGNAL TELEK 12'?5?':' ETMED: ICOM, Motoro- ners, Hadtﬂ FUbliﬂﬂ“ﬂﬂE. Uniﬂ‘en. Kenwum‘ MEIDI"I. HFC

MERCHANDISE TAKEN ON CONSIGNMENT 12, MAXON, Standard,

FOR TOP PRICES Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

: gael;gﬁi.ﬂ b:?éﬁagiﬁén?w” HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Monday-Fnday 9 AM. 10 6:30 PM hursday o8 P.M 50, es,
Saturday & Sunday 10 AM. to 5 P.M. (Free Parking) mobiles, bases, re- A tcm:l!ld:iulé.lmn' -(;Th.d & serviced on premises.
peaters. . mateur Radio

IRT/LEX-"'Spring St. Station''. Subways: BMT- ourses Given On Our Premises, Call

“Prince St. Station''. IND-"'F** Train-Bwy Station" ALL Export Orders Shipped Immediately. TELEX 12-7670

Bus: Broadway #6 to Spring St. Path-9th 51./6th Ave. SALES 2

Station. FINAL FAx- 21 2“925'7001
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Number 18 on your Feedback card

THE HACKER’S SHACK

Transceiver from a spectrum analyzer and tracking generator?

by Steven K. Roberts NARVE

e e T s e e e
Ll i J

P4 PREED
Y & -
NE. =

SRl EBE

his 15 an interim of sorts—a time of

misleading stability between bouts of
nomadness. It's a respite from tire itch, a
chance to develop a pot belly with unspent
kilocalories, and a time to collect new equip-
ment to further burden the already overload-
ed bicycle. Maggie and I are in a Silicon
Valley layover, dedicated full-time to the cre-
ation of the Winnebiko [II.

In the coming months, there will be plenty
of space in these pages to discuss in satisfying
detail the components of the new bicycle-
mobile supershack. I've just started surgery
on the multimode Ranger 3500 (for the
10 meter season i1s upon us), and many
other strange projects are beginning as well.
But I want to take a different approach
this month, one inspired by the Hacker's
Conference, rooms full of state-of-the-art
test equipment, and a mad vision of future
radio.

Bizarre and Colorful

A hacker, contrary to the recent slanderous
allegations of CBS News, is not a computer
criminal or some kind of evil-minded revolu-
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Photo A. Tektronix spectrum analyzer model 2710.

tionary. Those do exist, of course, but not in
the subculture of creative genius that lies be-
hind every new technology. A hacker, quite
simply, is one who derives the greatest possi-
ble pleasure from circumventing limitations;
a designer who leaps the boundaries of con-
vention, pushes new ideas past the skeptical
mainstream of an industry, and stays up all
night in the wild-eyed fervor of creative in-
sanity. Hackers are a bizarre and colorful
bunch, and when I attended a whole confer-
ence of them in the Santa Cruz mountains this
month, I witnessed an unrestrained intellec-
tual energy that was almost frightening. It
certainly seemed to frighten CBS. . .which
showed images of my bike while speaking
ominously of a band of revolutionaries gath-
ered in the hills, plotting their next attack on
the valley below.

The hacking phenomenon is generally
associated with computers, for it has
spawned such phenomena as the Mac, Hy-
permedia, and all manner of whiz-bang soft-
ware and graphics magic. But any technology
with a future is, by definition, eminently
hackable. . .so let’s consider the *‘radio

hacker’’ and what his or her station might
look like.

The Ultimate Rig?

First of all, let’s agree on something. This
rig has to be realistic, something you could
assemble today. We're talking real technolo-
gy here, not dreams of future offerings from
the Big Three. The fantasy is that these tools
will someday be available for less than the
hundred grand that they would cost right
now. .. Oneof our general requirements is
total agility in the electromagnetic spectrum,
along with the ability to generate and demod-
ulate any communication mode. We should
be able to track mysterious signals, even if
they're drifting, and determine their spectral
content. We need to freeze events in time,
pretriggening if necessary. All types of signal
encoding, analog or digital, should be emu-
lated in software. There should be plenty of
clean power to the legal limit, robust anten-
nas, and convenience features such as total
remote control and automated operation.
And, to satisfy the hacker within, there must
be endless reserve capability for trying out



new ideas and probing the limits of existing
systems.

In a sense, any radio receiver is a spectrum
analyzer, but one with a narrow window that
moves with the cursor. What if we opened up
the view of the spectrum, covering the famed
““DC to daylight'' range at any level of mag-
nification? It turns out we don’t have to invent
this at all; they're available off the shelf from
Tektronix and Hewlett-Packard.

One of the least expensive spectrum ana-
lyzers in this class also has some of the most
interesting features. The Tektronix 2710 (see
Photo A), covering the fairly modest range of
10 kHz 1o 1.8 GHz (most of their models go
to 325 GHz), offers the interesting feature of
demodulating any signal highlighted by the
cursor, with AM, FM, and rasterized video
the basic options. What if we take one of these
analyzers and give it a high-gain tunable front
end, a product detector, and a GPIB interface
cable to a host computer? Do we
have a passable receiver?

and inventors who keep bringing us new toys.

It’s a dangerous pattern. I've met a number
of packeteers, for example, who really don't
know what’s going through those wires be-
tween computer, TNC, and HT, other than
something vaguely defined as *‘data.”” While
there’s a lot to be said for a turnkey radio data
communications technology available to the
masses (I'm all for it), we hams carry a li-
cense to tinker. Even though this hardly con-
stitutes an obligation, it sure as hell is a plea-
sure . . .and as the average intelligence and
education of the American human slowly
falls, we find ourselves in the position of
being the only ones outside the engineering
labs who can actually make electronics work.
That the designers among us are on the de-
cline, I find disturbing.

The energy at the Hackers' conference
typified the spirit that should appear in the
top 1-2% of ham radio operators: a mad,

ations where the complexities of the system
demand something a little more capable than
a logic probe and multimeter.

The Createc SC02, shown in Photo B, is a
West German marvel that packages, in less
than 2 pounds, a complete dual-channel 20
MHz storage scope with 46 waveform memo-
ries. It can perform calculations between the
incoming channels, or between either of them
and any stored waveform. It has four cursors
per channel, with digital read-out of their
relative time and amplitude values. Ten
“*setup memories’’ allow you to recover
weird configurations, and the 50-key key-
board lets you define every conceivable
scope parameter with a structured command
language. There is even a multimeter mode,
which is more exciting than it sounds: a repli-
ca of the waveform is displayed in the lower
right corner while the bulk of the screen pre-
sents a constantly updated table of peak-to-
peak, zero-to-peak, average,
RMS, period, and frequen-

To find out, I spoke with a
few Tek engineers, and sure
enough, 1t’s not a mad idea at
all. In fact, Stan W7NI and Ken
N6RO have dreams of making
an all-Tektronix QSO between
Portland and San Francisco us-
ing only off-the-shelf test equip-
ment. The transmitter? How
about a tracking generator that
follows the spectrum analyzer's
sweep, locked on frequency by
setting the instrument to zero
span during a QSO? ['ve
watched the machine handle
video, 2 meter FM, and AM |
broadcast with equal felicity.
You just set the cursor to an
interesting peak or a specific
frequency and tell it to demodu-
late to a built-in speaker or the
screen. All bands, all modes,
any bandwidth, computer con- |
trol, graphic user inter-
face. . .not bad for $10,000!

Once a true hacker starts
thinking like this and ignoring
price, things rapidly get out of
hand. By the time we add a
broadband kilowatt linear, a
full-size log periodic along with
other appropriate antennas, and
full remote control of the whole
system via laptop computer and
9600-baud TNC...we have a

cy . . .complete with calculated
maximum error percentages
based on the position of attenua-
tors and various internal fac-
tors!

This unit is quite a departure
from traditional oscilloscope
designs, and the company is in-
troducing a model early in 1989
that carries the concept to its
logical conclusion: an optically-
isolated RS-232 link will allow
the SC04 to serve as a data-ac-
quisition front end for digital
signal processing, QC, or any
other “‘smart instrumentation’’
application.

Power for the scope is pro-
vided through an external cable
that carries +5 and +/—12,
power easily derived from the
existing switching supplies on
the bike. I also carry a small AC
supply for extended sieges at a
bench, such as the one that's
going on now. Interestingly,
this little unit 1s so comfortable
to operate and so easy on the
eyes that I'm finding it prefer-
able to traditional lab scopes,
except in those rare cases when
20 MHz simply isn’t enough
bandwidth.

In next month’s installment,
we should have a look at an im-

pretty hard-core ham station.

A License to Tinker

In reality, of course, commercial spectrum
analyzers are not optimized to perform as
receivers. There are many features we have
come (o expect in communications gear, in-
cluding IF passband tuning, and so on. But |
suggest this not-entirely-absurd concept to
make a point: we've grown so accustomed to
buying special-purpose boxes to handle the
essence of our hobby that the original spirit of
ham radio has become almost vestigial,
present only in the hard-core cadre of wizards

Photo B. The Createc SCO2.

almost obsessive desire to build new systems
(or make the old ones perform beyond the
dreams of their creators). If this touches
something within you, by all means...go
for it!

Radical Oscilloscopes

All this talk of test equipment reminds me:
a few months back in these pages, I lamented
that I carry no oscilloscope on the bike. That
has finally changed. There are too many situ-

portant part of the new bicycle-

mobile ham shack, the Ranger

3500 10 meter rig. Until then,
cheers from somewhere in the electromag-
netic spectrum! &

NOTE: For further information on the Createc SCO2
hand-held oscilloscope, comact Ken Pine, Createc, 337
Kifer Road, Samta Clara, CA 95051 ; 408-738-3744.

For information on the Tektronix 2710 Spectrum Analyz-
er, call 800-835-9433 and ask for your nearest sales
office.

Finally, my Computing Across America book continues
to be available for $9.95 plus 32 shipping from: Comput-
ing Across America, 1306 Ridgeway Ave, New Albany, IN
47150.
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Hamcall

by Bryan Hastings NSIB

Callsign info on your microcomputer.

Number 16 on your Feedback card

Buckmaster Publishing

Whitehall

Rt 3, Box 56

Mineral VA 23117

(703) B94-5777

Price Class: $30/year

(long distance connect calls not included)

t was bound to happen. With the explosion

of on-line services—into which anyone with
a computer and a modem can call to get all
kinds of information and perform all kinds of
interactions, such as reading the up-to-the-
hour UP| news, booking a plane ticket, or par-
ticipating in one of hundreds of forums cover-
ing topics from (yes, Amateur radio!) to
Zoology—someone would get around to
putting a callsign information service on-line.
This "someone’’ is Buckmaster Publishing,
and the service is Hamcall.

Getting Set

After signing up for the service, Buckmaster
sent me a page and a half of instructions. It
supplied the necessary information for getting
on-line and using the service. This included a
five-digit password, access phone number,
modem settings, and baud rates (Buckmaster

supports 300, 1200, and 2400 baud modems),
and extra help with the service, which is basi-
cally menu-driven.

Operation

| had to follow the instructions carefully
when | first signed on. Unlike most on-line
services, no introduction appears when Ham-
call answers the call. As stated in the instruc-
tion sheet, the service waits for the user to
send two returns in order to determine the
user’'s system baud rate. (My system is a Stan-
dard Turbo 10 micro (2 PC Turbo clone), BCN
Smartlink Il modem, and Crosstalk XVI com-
munications software.)

The service then asked for my pass-
word (five digits). After having called in a
few times, | discovered that it always tells
you on the first entry that the password is
incorrect, whether or not you entered it cor-
rectly. Typing in the
password correctly
the second time
brought me to the
next step, where it
asked for my call-
sign. After giving
that, | had access to
the directory.

x
e e
et -

Copynght @ 1988

Operation was ba-
sic from then on. The

by NACST [ service simply

{ Program Features:

» Runs on IBM Personal Computers and compatibles with minimum
256K RAM and CGA EGA or VGA graphics capability.
Contains entire question pool for each license class. The Extra
class version contains the question pool that will become

elfective in November 1, 1988,

Regulations®, “Practical Circuits® elc.

lime

showing areas lor additional study.

Work with the entire pool or selected areas, ie, “Rules and

Includes full screen graphics on appropriate queslions,
Logs multiple study sessions and allows resuming at a later

Retums to review missad questions il desired.
Creates ramdonly generated sample lesis and analyzes results

asked, '"What Call:"”
After | gave it a call-
sign, it took a few mo-
ments to display the
associated name
and address, and
then immediately re-
peated the query.
When | gave it a call
for which it had no in-
formation, it came up
/7 | with "“No Match.”

*“Afer unsucesshully Trying the Techniciam test twice, | passed with a perfect score by using

your tutar®

“*Thanks for thinking of us hams Your program has sliminated the worry of the Theory part of the

tos! lor me" KAIRHW

*“As a computer prolessional, | can recogmize a quality piece of sofware As a stude | can
appreciate a study tool that heips me gain the confdence | need 1o pass ' amatewr sxams. By e
way, | passed wath 100"% of the queshons answered cormecly ™ Dan Derence Jr,

Public Domain disk siso avallable conlaine szcellent moree code luior s well & coniest
logger, propagation prediciors, beam plotier and others. Cost is 33 1o cover materials

and handiing, $2 Il shipped with OSO TUTOA.

Call or write 1o order
QS0 Software
208 Parridge Way
Kennett Square, PA 19348
215-347-2109
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$29.985 *

VISA & M C acocepiad

* PA residents add 6%

Typing "bye"’ signed
me off the system.
That's all there was
toit!

Once | gained
some facility with
getting on the ser-
vice, it took about two
minutes to get to the
directory, which cost
between 50 cents
and a dollar for the
toll call.

/ Class

HamCall vs. Callbook

There are three elements, or “fields,” in-
volved—callsign, name, and address. Both
Hamcall and The Callbook have only the call-
sign as the search field, i.e. they are useful
only to find an unknown address and/or name
from a known callsign. On the down side,
Hamcall gives information only on hams with
US licenses. On the up side, Hamcall's direc-
tory is updated every month—compared to
the Callbook’s quarterly updates, which in-
volves referencing up to four different sources
(the yearly Callbook and three supplements).
it also retains previous callsigns of upgraders
for up to one year. Buckmaster flushes out the
old calls every December. | changed my call
from KATHY to NS1B on 14 June, and Ham-
call, in early October, produced my name and
address under both calls.

Time and $8$% Considerations

Hamcall doesn’t offer any real advantage to
a ham who looks up only one or two calls every
once in a while. US VHF and above contesters
and DXers, WAS chasers, and others who
need to find the addresses of many US i
censed hams, however, would find Hamcall a
real eye- and time-saver. Since the system
operates in full-duplex mode (i.e., it can re-
ceive and transmit simultaneously), if you are
equipped to do the same, you can lessen con-
nect time by typing ahead of the service re-
sponse. Just turn on the capture function to
save lo disk, and enter the calls one after
another. Hamcall spends about 4-6 seconds
per search for a callsign. One hundred search-
es thus means between 7-10 minutes of con-
nect time. At ATT evening rates (35% off), this
comes out to a maximum of $2 for the toll from
anywhere in the US. With a little ingenuity,
and the appropriate software, you can print
out these addresses onto mailing labels and
affix them to QSL cards!

Conclusion

Hamcall is convenient and easy to use,
especially for those already familiar with
the workings of micros and modems. Hope-
fully, Buckmaster Publishing plans to get
international callsign information, and
perhaps even name and address search
field options, on-line in the not-too-distant
future. (Until recently, Buckmaster published
Name and Geographical Index Callbooks).
All in all, however, Hamcall is a good start
for a service very much needed in the ham
community. [



Hi Pro Repeaters

MAGGIORE- ELECTRONIC LAB.
Manufacturers of Quality Communications Equipment

*Repeaters eStandard and

eLinks : Computerized
*Remote Base i y | Controllers

eVHF,UHF : | eStandard and
*Receivers « A CYE Computerized
eTransmitters e ' Auto Patches
sAntennas — — ® Duplexers

n 1
Hi Pro E -..oc: oo sicren

= 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 COMPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAFABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 18-INCH RACK MOUNTABLE CABINET.
» THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER
SUPPLY, IDENTIFIER, AUTO 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 OPERATION, ETC
« AN EXTENSION PANEL IS 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

MAGGIORE ELECTRONIC LAB. e S

600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 Telex 499 0741 MELCO
WRITE OR CALL FOR OUR COMPLETE CATALOG
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29th ANNUAL

TROPICAL HAMBOREE

A.R.R.L. FLORIDA STATE CONVENTION
FEBRUARY 4-5, 1989

TAMIAMI PARK FAIR GROUNDS

10901 S.W. 24th Street (Coral Way), Miami, Florida
HOURS: 9 AM.-5 PM. SATURDAY ® 9 AM-4 PM. SUNDAY

FREE PARKING 15,000 VEHICLES » e 200 COMMERCIAL EXHIBIT BOOTHS
1,000 INDOOR SWAP TABLES * * COMPUTERS & SOFTWARE
300 CAMPSITES WITH FULL HOOKUPS * LICENSE EXAMS

Registration: $5.00 Advance — $6.00 Door. Valid Both Days. (Advance deadline January 30th.)
Swap Tables, € Days: $16.00 each. Power: $10.00 per User
All swap table holders must have reqistration ticket.
Campsites: $12.00 per Day ® Includes Water, Power, Sanitary Hookups & Showers.

(All RV vehicles, tent campers, vans, trailers welcome — no ground tents, please.)
Headquarters Hotel: Miami Airport Hilton, 5101 Blue Lagoon Drive, $75.00 Single or Double
Alternate Hotel: Airport Lakes Holiday Inn, 1101 N.W. 57 Avenue, $50.00 Single or Double

Reservation forms available through Hamboree Chairman, December 1st

Make Checks for Registration, Swap Tables & Campsites Payable to: Dade Radio Club
Mail to: Evelyn D. Gauzens, WAWYR, Chairman, 2780 N.W. 3rd St., Miami. FL 33125

Exhibit Booth & Program Booklet Advertising:
Call Evelyn (305) 642-4139 (Home) — or — (305) 233-0000 (Office)

(BROCHURE WITH FULL DETAILS AVAILABLE DECEMBER 1st)

S
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QEP's CLOSE-OUT SALE
You'rs not too lata, copper prices WILL drive up
the price of coax even more. Better buy it NOW.

AMPHENOL SPECIALS

PL-269 gilver (mica filled) $1.
UG-21D "N’ male cable end
UG-21D "N’ (fitted for 8913)
UG-20A "N” Barrel (jack-jack)
UG-578B "N’ Barrel (plug-plug)
UG-58A "N’ Chassis receptacle

OOl
888856

Copper-clad 14 ga (Yx22)
7¢ a foot (any length)
Identical to Balden 8000

VISA & MASTERCARD ACCEPTED
SHIPPING IS ADDITIONAL
Call TOLL FREE

1-800-USA-9913
in NJ 201 -887-6424
110-4 Route 10
Hast Hanover
NJ 07036
TNX JIM N2GEW & BILL KEAZQEP

~NEW! §
RORSE BUGOR,
Made Easy & Fun

Introducing the most Comprehensive and Easy-
lo-Use code course available today!

—MORSE TUTOR is available for IBM PC, XT,
AT, PS/2 and compalibles.

FEATURING!

1-100 word/minute code speeds

Standard or Farnsworth modes

Adjustable code frequency

Qver 1 Billion possible random QS0Os
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.O. for
$19.95 + $2 S&H to:

Lk o b 2B S

e bt e REFER TO QST
Bryan Hastings, KA |HY JULY '8 P.49
July, 1988, T3 Magaring
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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
FOR MORE INFORMATION

I Midland
Technologies

34374 EAST FRONTAGE ROAD
BOZEMAN, MT 59715 (406) 586-1190

21881 Summer Circle, Dept. MTS

Huntington Beach, CA. 92646
CA. Residents add $1.20 sales tax

MNOW AVAILABLE THRU UNCLE WAYNE 'S BOOKSHELF
THE ARAL & FINE DEALERS EVERYWHERE

CIRCLE 252 ON READER SERVICE CARD

MISSION CONSULTING, INC.
MISSION COMMUNICATIONS

11903 Aliel-Clodine Suite 500
HOUSTON, TEXAS ?}'EEE____
&

WE HAVE EXPANDED AND NOW STOCK
MANY NEW PRODUCTS WE CARRY

AEA, ALINCO, AMECO, AMP SUPPLY, APHA DELTA, ANTECO,
ARRL B&B INSTRUMENTS, BARKER A& WILLIAMSON, BENCHER,
BOMAR, BUTTERNUT, BEE, CUSHCRAFT, COMMUNICATION
SPECIALISTS, CRB RESEARCH, DAIWA, DIAMOND, HENRY,
HUSTLER, HAM RADIO, INTL. CRYSTAL, INTL. WIRING & CABLE,
KANTRONICS, KACHINA, KENPRO, KDK, KLM/MIRAGE, LUNAR,
LARSON, MOBILE MARK, MFJ, NEUTECH, NCG. NYE, PERIPHEX,
QST, AF INDUSTRIES, RADIO PUBLICATIONS, RADIO AM
CALLBOOK, SAMSON, SPHRO, SMILEY ANTENNA, SANTEC, SYN
TEXTILES, 7IMAG, STANDARD, TAD, TEN-TEC, VALOR, VECTOR
GORDON WEST, WELZ. YAESU, AND ICOM

In house service available (713) 879-7764
Just write, or give us a call! Telex 166872 MCON UT

CIRCLE 187 ON READER SERVICE CARD
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PC HF FACSIMILE $79.95

A complete facsimile reception system for your
IBM PC or compatible. Heceive grayscale mages
N up to 16 shades or psuedo color depending

UpOn your grapiics Gard and prnter
includes .
Demoduiator 50 Page Manual
Software Tutonial Cassefte
HF receiver PC with 320K

Graphics card

Serial port

Software Systems Consulting
1303 S. Ola Vista

San Clemente, CA 92672
(714) 498-5784
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RC-1000 | From
REPEATER | computer
CONTROLLER | Concepts

* Complete RX-TX-Phone Line Interface

* RepeaterControl  * Autopatch

*CW ID * Tailbeeps

* Remote Base/Tape +12V AC/DC Oper.
* DTMF Decoder

* Reverse Patch
* Pulse/Tone Dialing *90 Day Warranty

Wired & Tested w/manual ..
Distributed by:

R & L Electronics
575 Main St. / Hamilton, OH 45013

1-800-221-7735
S in Ohio
{W] 513-868-6390 | VISA'
[=3 =l

$219.95

et
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Discover
CAROLINA WINDOM
L . '- -

BO-10M
Use transmatch
132’ overall
Matching XFMR T
Line Isolator
Vert Radiator
Coax fed .y
Assembled

High performance
Proven Results
$70 Beam?

Toaworld
Of new weas

HF wire antennas

Full range of HF YHF
mobile antennai, ducks, wire,
coax, parts, line, accessories I

SEE WHAT WE'RE DOING NOW!

Contact Jim, W THU—1Tree discount catalog
Send 51 lor catalog by 1at Class mail

Box 5159, Portsmouth, VA 23703

[Dealer inguities Welcoms |

804-484-0140 —

CAROLINA WINDOM
SEE THE REVIEW IN JUNE ‘88 WORLD RADIO MAGAZINE.

Enthusiastic users say it's the best wire antenna. Outper-
forms wire antennas previously used. Knock-you-socks-off
performance on 80-10. A §70 beam?

If you hear one, you'll want one
Made with pride by the RADIO WORKS in VA/USA
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THE RF CONNECTION

“SPECIALIST IN RF CONNECTORS AND COAX™
Part No. Description Price
PL-258/USA UHF Maie Phenolic, USA made & 60
83-15P-1050 PL-259 Phenolic, Amphenol 85
83822 PL-259 Teflon, Amphenal 1.50
PL-259/ST UHF Male Silver Teflon_ USA 1 50
UG-175 Reducer for RG-58 20
UG-176 Reducer for RG-55 & MiNI 8 20
UG-2100 N Male RG-8. 213, 214, Amphenol 295
uG-2180L NMale RG-8. 213, 214, Kings 4.00
9913/PIN N Maie Pin for 9913, 9086, 8214

fits UG-210/U & UG-21B/UN's 1.50
UG-210v9913 N Male for RG-B with 9913 Pin 3.95
UG-218/9913 N Male for RG-8 with 9913 Pin 4.75
UG-146/U N Male to SO-239, Teflon USA 5.00
UG-83Iy N Female to PL.259, Teflon USA 2.00

“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%

UPS C.0.D. ADD $2.25 PER ORDER

CIRCLE 115 ON READER SERVICE CARD
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R-7000 Widespan Panadaptor

Panadaptor especially designed
tfor 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%.

GTI Electronics

RD1BOX 272
Lehighton, Pa. 18235
717-386-4032
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ASTRON

CORPORATION

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

INSIDE VIEW — RS-12A

ASTRON POWER SUPPLIES

* HEAVY DUTY « HIGH QUALITY » RUGGED = RELIABLE =

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

e FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

 CROWBAR OVER VOLTAGE PROTECTION on all Models
excepl RS-3A, RS-4A, RS-5A.

e MAINTAIN REGULATION & LOW RIPPLE at low line input
Voitage

e HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

« THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY = MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

« [NPUT VOLTAGE: 105-125 VAC

* QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
(Internally Adjustable: 11-15 VDC)

» RIPPLE Less than Smv peak to peak (full load &
low line)

» Also available with 220 VAC inpul voitage

'--.______-‘_‘-_

MODEL RS-50A MODEL RS-50M MODEL VS-50M
RM SERIES 19” X 9% RACK MOUNT POWER SUPPLIES
Continuous ICS" Size [IN] Shipping
MODEL Duty (Amps) [Amps) HxWxD WL [lbs.)
RM-12A 9 12 5% x 19 x 8% 16
RM-35A 25 35 5% % 19 X 12% 38
RM-50A 37 50 5% X 19 X 12% 50
e Separate Volt and Amp Meters
RAM-12M 9 12 2% X 19 xX B% 16
RM-35M 25 35 5% > 19 x 12% 38
MODEL RM-35M RM-50M 37 50 5% x 19 X 12% 50
_ Continuous ICS* Size [IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWxD Wi, (Ibs.)
RS-3A 2.5 3 3 X 4% x 5% 4
RS-4A 3 4 J% xB6% x9 9
RS-5A 4 5 3% x 6% x 7% 7
RS-7A 5 7 3 xb%x9 9
RS-7B - F 4 x 7% % 10% 10
RS-10A 19 10 4 X 7% x 10% 11
RS-12A 9 12 4% x 8 X 9 13
RS-12B 9 12 4 X 7% X 10% 13
RS-20A 16 20 5x9x10% 18
RS-35A 25 35 5x 11 x11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46
= Continuous ICS* Size [IN) Shipping
Hs M SEHIES MODEL Duty (Amps) [Amps) HxWxD WL [Ibs.)
Sl aaizik  Switchable volt and Amp meter
= RS-12M E 12 4% xBx9 13
e Separate volt and Amp meters
RS-20M 16 20 5 x 9 x 10% 18
RS-35M 25 35 Sx 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
N RIS —. Continuous ICS* Size [IN] Shipping
MODEL Duty (Amps) (Amps) HxWxD WL (lbs.)
@13.8VDC @10VDC @5vDC @13.8V
VS-12M g 5 2 12 4% X8 x9 13
VS-20M 16 9 4 20 5x9x10% 20
VS-3aM 29 15 | 35 aX 11 X1 29
VS-50M 37 22 10 50 ExX13%ux 1 46
 Variable rack mount power supplies
VAM-35M 25 15 ! 35 D% X 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% % 19 X 12% 50
RS-S SERIES * Built in speaker
Continwous ICS* Size [IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi [lbs.]
RS-75 D | 4 X 7% X 10% 10
RS-108 7.5 10 4 x T'a x 10% 12
RS-125 9 12 4% X B8 x9 13
RS-20S 16 20 09X 9 x10% 18

MODEL RS-12S

*ICS—Intermittent Communication Service {(50% Duty Cycle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD
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TROUBLESHOOTING GUIDE
FOR SWITCHING
POWER SUPPLIES

Trace the problem quickly with just a scope and a DC meter.

E ver had trouble with your switching
power supply, but didn’t know where to
start to find the problem? Well, the trou-
bleshooting guide in Figure 4 presents a se-
quence of tests to follow when there is no
output from a switching supply. It outlines
strategic tests that quickly eliminate testing of
whole sections of the circuitry at once, so the
defect can be quickly isolated without the
need to test a large number of individual
components.

Switching supplies are subject to all the
failures of conventional supplies: destruction
of diodes in the input rectifier due to tran-
sients on the AC line; chokes, diodes, and
transistors damaged by shorted load (because
of the high efficiency of switching supplies, a
shorted output results in a very high voltage
elsewhere in the circuit); and overheating due
to inadequate ventilation or skimpy heat
sinks.

Switching Supply Components

The block diagram of a switching power
supply in Figure 1 shows the overall relation-
ships between the circuit divisions.

The nput rectifier 1s often a simple ‘-
wave system which rectifies the line voltage
and sends low voltage DC to the switch signal
generator and the AC power switch. A bridge
rectifier is used in high power units.

ouUTPUT
POWER
= POWER ——+=HREGULATED
SWITCH RECTIFIER BC OUTPUT
AC | INPUT SWITCH FEEDRAACK
iNPuT | BECTIFIER ' |EEHEH:.TDH

Figure 1. Box diagram of the relationships of the
different circuits in a switching power supply.
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by Ed F. Rice WONGP

The AC power switch is composed of a
power MOSFET feeding the output choke
and damper diode. The MOSFET is switched
on and off at 50 kHz to 100 kHz by square
waves of varying duty cycles applied to the
gate. Regulation is accomplished by chang-
ing the duty cycle (not the frequency) to cor-
rect for variations in the output voltage. Fig-
ures 2a and 2b show a transformer-less single
MOSFET circuit and a push-pull version
used in high power supplies.

“It (the troubleshooting
chart) outlines strategic
tests that quickly
eliminate testing of
whole sections of the
circuitry at once”’

The output power rectifier, shown in Fig-
ure 3, is always a full wave center-tapped
circuit in high power units. D3 is a type of
damper diode which conducts when the field

= REGULATED DC

FROM SWITCH
A) GENERATOR

FEOM H «0C
SWITCH i SUFPLY
GENERATOR ;
: s |
0 W

HF AC
DUTPUT

Figure 2. a) Transformer-less single MOSFET cir-
cuit. b) A push-pull version for high-power power
supplies.

around the choke collapses, charging the out-
put filter. This is the source of output power.

The combination of C3, RI, and D4 is
called the **buffer’” or “*snubber’ circuit. It
shorts out the energy contained in the high
voltage spike across the transformer sec-
ondary when the field collapses at MOSFET
cutoff. An open diode, D4, can be disastrous
to the transformer, MOSFETSs, and diodes.

The switch signal generator is usually a
chip containing a flip-flop, a comparator to
sense the feedback, a soft-start circuit to pro-
tect the MOSFETs from being overdriven
before the output voltage builds up, and shut-
down circuitry in case of an overload.

Troubleshooting Strategy

When there is no output voltage, begin the
process of troubleshooting by observing the
waveshape at the gates of the MOSFETS.

As indicated on the chart in Figure 4, the
result of this test divides the power supply
into two parts and confines further testing to
one-half of the circuits. If you find any
waveshape at the gates when the output is
zero, it 1s likely to be very distorted from the
normal because the regulator will be straining
to increase the output voltage.

The presence of any signal at the gates
indicates that the input rectifier and the
switch signal generator are probably working
fine. This leads to a check of the DC voltage
across the damper diode. A DC meter will not
read accurately at this point because of the

Figure 3. Schematic of the output power rectifier.



presence of an AC component. For most
troubleshooting, at this point it is enough to S5 BUTEuT WL REE
know 1f DC is present or completely absent, |

so your meter will do the job. When you R
find a DC voltage across the damper, e e
and there is no DC output, the chart in Fig- RRE=TEx¥]
ure 4 suggests three parts that could be WAVES PRESENT MO _WAVES
defective. f"f l

If the damper voltage i1s missing, a check RO g‘i{*‘ I swTon
for the presence of any signal at the secondary B et

of the power switching transformer is in or- DE_PRESENT r
der. As belore, at the MOSFET gates, any
signal at the secondary will be considered
acceptable. The chart indicates three parts to
check when there is a signal. And, if the
signal 1s missing, the four possible causes of
failure are shown,

SQUARE WAVES
ON SECONDARY
OF TRANSFORMER

“When no output
voltage, begin trouble-
shooting at the gates of
the MOSFETs.”

Figure 4. Troubleshooting guude for vour switching power supply.

The right side of the troubleshooting
guide suggests a procedure when there is no
signal at the MOSFET gates. It is not ne-
cessary 1o test anything in the power switch

or output rectifier systems. Tests are con-
fined to the input rectifier and the IC, begin-
ning with a check of the input line fuse. This
1s followed by a test for DC input voltage
to the chip.

Often, troubleshooting a switching
type power supply is easy because the

high power available leads to charring or
total destruction of the components involved
in the failure, and it may not be necessary
to make many tests. However, even when
the failure i1s not obvious, you can usually
trace it quickly with a scope and a DC me-

ter. B8l

Build your
next vacation
around the south-
A N land’s most popular
AR N4 Hamfest, at the hub of
RSO the greatest entertainment
and activity center in the east.

+ORANGE COUNTY CIVIC CENTER

(at INTERSTATE 4, EXIT 29)

A R R L * FREE PARKING for all vehicles.

24 hour RV sites at nearby campground
: * Continuous Forums Saturday
Northern Florida
Section Convention

and Sunday
April 7th, 8th, 9th

Hamcation only minutes away
from Florida’s main attractions!

* Disney World * EPCOT Center
* Sea World * Wet n’ Wild * Water
Mania * Boardwalk & Baseball
* Church Street Station * Gatorland
Zoo * Church Street Station

* FCC EXAMS Sundayat9:00am
*FREE Novice Exam - all others ¥4.00

Form 610 provided. Register for exams on
Saturday. Bring credits and license.

* REGISTRATION * 77 P8R EXPANDED INDOOR SWAP TABLES
$ NOW BIGGER & BETTER $25.00 for all three d
6.00 Advance THAN EVER! Cousnerclol Bxhibi Aruas

(Until March 15th)

$8.00 at the door
Children under 12 Free!

Watch this space for more details next month!

For General Information & Tickets - Registrants and Exhibitors contact:
Hamcation Information ® P.O. Box 547811, Orlando, FL 32854

ORLANDO HAMCATION & COMPUTER SHOW

Sponsored by: Orlando Amateur Radio Club, Inc.

“C’mon down and enjoy
our Southern Hospltality”
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Make a
contribution to
life after death.

THE AMERICAN HEART
ASSTATION
MEMORIAL PRULRAM»

WETRE FIGHTING FOR YOUIR LIFE
American Heart Association§}

This space provided as a public service.

NOW HEAR THIS

FINALLY!
High-Powered
Sound from
your HT.

» 10 DB of Audio Gain ¢
» 3.5 inch Oval Speaker
» Automatic Shut-0OFF
+ Internal NiCad
Charger
+ External Power
9-15 VDC

Naval c.ccrronics ine.

5417 Jet View Circle, Tampa, Florida 33634
Phone: (813) 885-6091 Telex: 289-237 (NAVL UR) Fax: (813) 885-3789

COTRONICS OFFERS
Radio Shack’'s 10 Meter
Mobile SSB/CW Transceiver
At A Special Introductory Discount

The Perfect First Radio for Novices

$254.%

Regularly $279.95 (*supply limited)

No tax for out-of-State Residents

Radio Shack’s new HTX- 100 is the
perfect first rig for a beginning Ham
and a superb mobile radio for any
amateur. It'scompact—2 ;x 7:x7;"
—vyet loaded with most-wanted fea-
tures.

Pushbutton selectors on the mike
permit safe and easy QSY while mo-
biling and a 10.channel memory
stores favorite frequencies. A front.
panel frequency-lock switch prevents
accidental frequency changes. You
can fine-tune reception with +1.5
kHz RIT and select 25-watt or 5-watt
QRP output. Coverage is 28.0 to
29.6999 MHz, S5B or CW with con-

Lowest Price
Nationwide

venient built-in sidetone and semi
break-in keying.

The HTX-100 also has an easy-to-
see backlit LCD display, hefty 3.-watt
audio output, built-in speaker, and
rear-panel jack for adding an external
speaker. Bracket and DC cord includ-
ed. The 10-meter fun is just begin-
ning. Be a part of it with this afford-
able, top-quality transceiver!

Cotronics Inc.

Radio Shack Dealer
2200 S.E. Federal Highway
Stuart, FL. 34994

1-800-848-3004

Model HTS-1
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DEALERS
Sell 73 Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

73k

Amateur
Radio

WGE Center, Peterborough, NH 03458 800-722-7790
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Mike Stone WB@QCD
PO Box H
Lowden IA 52255

75 Meter USATVS Net

Old man winter has arrived,
and | hope all you UHFers in TV-
land got a chance to install your
hard-line, mast-mounted pre-
amps and multi-element, high-
gain antenna arrays before the
cold weather hit. If you didn’t, now
is the time to do it! | also hope you
had time to get your 75 meter
dipole up in the air, pruned for
the 3.871 MHz national ATV
user's net hotspot and DX coordi-
nating frequency.

The USATVS sponsored net
meels regularly every Tuesday
night for about two to three hours,
from 8 to 10 p.m. Eastern time.
WBBELK, WA4UMU, WBOZJP,
and WBOQCD usually handle net
control duties. Many ATVers use
this HF frequency on week days,
as well as on the weekends at
night and in the early morning,
during the best hours for band en-
hancement. So far, all states ex-
cept California check in.

AAQP, WBOCZI, and the new
Denver, Colorado, ATV troops
talk cross-country into the lowa
BRATS, Indiana and Ohio ATCO
group areas, while WA20SW,
W2RPO, and others in New York
talk with W3SST, W3QNI,
WA3USG, and the Pennsylvania
group. WBOYNH, WASNJR, and
WB0OQOX of the 3M Minnesota
ATV Club exchange FSTV ideas
with K4NHN and WA4UMU of the
Palmetto, South Carolina, ATV
group. Even W3LGV and W4PLA
in the Orlando, Florida, ATV Club
have talked about ham TV with
WABAHY, WABASH, WBBAMZ,
and others in the Michigan area.
it's a lot of fun keeping in touch
with other ATV groups/clubs
on a weekly schedule. The USA
is finally uniting in the shar-
ing of ideas and opinions, and
helping to solve problems by
coordinating on frequencies to
work each other on video UHF
TV mode.

New AEA FSTV-430
Transceiver

As hinted at in previous col-
umns, a major amateur radio
manufacturer has come out with a
product in a new line of fast scan

Ham Television

television gear. Advanced Elec-
tronics Applications, Inc., of Lynn-
wood, Washington, unveiled their
new FSTV-430 model UHF 70 cm
transceiver last September at the
Virginia Beach, Virginia, and Port-
land, Oregon (National ARRL
Conference), hamfests. | have
known about this development
since Dayton in April, but Mike
Forsyth and Mike Lamb of AEA
asked me to keep a lid on the infor-
mation. It was tough to do, and a
few who saw the smile on my face
at local hamfests figured some-
thing was up.

No doubt Kenwood and ICOM
will be watching the sales of this
new piece of AEA gear, as they
have already begun asking ama-
teurs if they own a camera and
VCR or not. Hopefully, AEA's in-
troduction of reasonably priced,
straightforward, and simple to op-
erate fast scan TV equipment is
the beginning of a new surge of
interest in a mode that has yet to
reach its prime in the ham world.
This competition also forces exist-
ing ATV manufacturers to be-
come more responsive to cus-
tomers’ needs. That has been a
sought-after condition in ATV fora
long, long time!

AEA’'s new FSTV-430 ATV
transceiver is a crystal-controlled
transmit and receive system. Two
channels are available. The unit
comes stocked with the popular
439.250 MHz national ATV calling
and operating frequency. | wrote
to AEA to ask them to take a sec-
ond look at producing a tunable
downconverter receive system,
since many ATVers (especially
DXers) monitor more than just one
UHF frequency. Many also need
to check both ends of the 70 cm
band for the more than one hun-
dred 421.250 MHz ATV repeaters
in the country.

The unit comes standard with
a 45 MHz FM audio subcarrier
offset, and all the usual camera
video and audio input connec-
tions. RF output power is 1 watt
AM. Higher power amplifiers are
readily available from Mirage,
Tokyo Systems, Alinco, and oth-
ers, to boost power from the new
AEA exciter to a 20 or 50 watt lev-
el. | have asked to do 73 Magazine
and Spec-Com Journal reviews
on this new product. By the time
this column appears, the first fin-
ished models should be in the

stores. Look for this hot, new item
at Dayton in 1989. The October
issue of QST and the November/
December issue of The Spec-
Com Journal 1988 carried the first
information, with pictures, on the
AEA FSTV-430 rig. Thank AEA for
this new addition to an already im-
pressive line of digital compo-
nents! Who will be the first on your
block to own one?

ForinfoOn...

For Slot antenna information,
contact Merle Reynolds WODNT
of Moline, lllinois, and Gerald
Cromer K4NHN of Cayce, South
Carolina.

Pauldon Associates (W2WHK,
210 Utica Street, Tonawanda NY
14150; 716-692-5451) has some
interesting 400, 900, and 1200
MHz bricks, preamps, exciters,
switchers, and power modules.
We have one of their 10 watt
amplifiers on our BRATS 910.25
MHz weather radar transmit-
ter running twenty-four hours a
day, and it works great! Send
an SASE for a catalog of their
products.

Rutland Arrays now has a new
broadband, high-gain ATV modi-
fied K1FO 22-element 70 cm yagi

antenna for $88.95. Contact Tom
at 1703 Warren Street, New Cum-
berland PA 17070.

Don and Sue Miller of Wyman
Research, PO Box 95, Waldron IN
46182, are promoting FM TV
gear, and a new on-carrier sound
TV receive module adapter for
$90.

Welcome ATV Mode
Newcomers

As AEA begins selling their new
FSTV product, hundreds and
hopefully thousands of new
ATVers will be getting on the 70
cm band! AEA is counting on new
ATV purchasers, not those al-
ready on ham TV. Most sales will
hopefully be generated from this
area. | agree with that. Therefore,
to help AEA and 73 Magazine, in
the next issue of this column, | will
begin a series of '‘newcomer"”’
ATV articles. This might be a bit
boring for you old-timers, so
please be patient in your future
reading. We need to go over ATV
basics—how to get started, anten-
nas and feedlines, and so forth,
for the benefit of those who are
just getting involved with ham TV.
The future of this mode depends
on it! B

AMATEUR TELEVISION

NOVICES: NOW YOU CAN TRANSMIT

VIDEO WITH OUR NEW TX23-1

Did you know that you as well as all classes of
licensed amateurs can easily transmit live action
color and sound video just like broadcast TV with our
TX23-1 transmitter. Use any home TV camera and/
or VCR, computer, etc. by plugging the composite
video and audio into the front 10 pin or rear phono
jacks. Callorwrite now for ourcomplete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.

Only
$299

Designed and
built in the USA

Value + Quality
from over 25 years
in ATV..WBORG

TX23-1 one watt ATV transmitter crystaled for 1289.25
MHz runs on 12-14 Vdc @ .5A. PTL T/R switching.
7x7x2.5". TVC-12G Downconverter $109. Transmitters
sold only to licensed amateurs for legal purposes verified
in the latest Callbook or with copy of license sent with order.

(818) 447-4565 m-f 8am-5:30pm pst.
P.C. ELECTRONICS

Visa, MC, COD
Tom (WEORG)

2522 Paxson Ln Arcadia CA 91006
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Number 3 on your Feedback card

73 Book Review

The 1934 Official Short

Wave Radio Mlanual

Gernsback classic reprinted for old-timers
and young squirts alike.

Reviewed by Douglas Stivison NR1A

Lindsay Publications, Inc.
Box 12

Bradley, IL 60915-0012
(815) 468-3668

$14.95 (plus 75¢ shipping)
260 pages, paperback

The **Never Say Die’” column has often lament-
ed that, for many of us, the hobby just isn’t as much
fun as it used to be. Something very special was lost
when we abandoned our home-brew rigs and tin-
kering skills in favor of the vastly superior per-
formance of today's mass produced, high-per-
formance transceivers. Certainly we gained
mind-boggling performance, but somehow we lost
our mnocence in the process. And we lost the
magic, the excitement, and the romance that al-
Ways accompanies innocence.

Today we routinely fill our logbooks with 5-9
reports from the far corners of the world, but
somehow the romance is gone, If we ourselves
have forgotien the excitement and the magic of
radio, it is no wonder that we can’t convey these
feelings to the next generation, and why we cannot
attract newcomers to our ranks,

“‘Radio’" Was Synonymous with Adventure

In the 1930s, however, things were entirely dif-
ferent, and the very word *‘radio’” was synony-
mous with adventure and the call of faraway
places. Technology was a lot simpler then and
much more approachable. Time was plentiful, and
if cash was hard to come by, there was no lack of
ingenuity and scrounging to take over where the
pocketbook left off,

Certainly no individual was a more powerful
force behind the popularization of radio than Hugo
Gernsback. In a variety of magazines, books, and
contests, he not only showcased the excitement and
romance of the burgeoning science, but he pio-
neered a style of nitty-gritty, how-to-do-it articles
that have never been surpassed for their clarity or
completeness. Circuits appearing in any Gerns-
back book were meant to be duplicated, and just
about every radio tinkerer of the era had built at
least one radio out of a Gemmsback book.

Gernsback became better known for his publica-
tion of “*pulp”” science fiction, and to this day, the
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highest award a science fiction writer can win is the
prestigious “‘Hugo™ award named in his honor.
But to a generation of radio amateurs, the Gerns-
back name is associated with a plethora of radio
magazines. And of this range, Radio Craftand later
Short Wave Craft were among the most enduring.

Hugo Gernsback’s Classic

Lindsay Publications has come out with a reprint
of Gernsback's classic 1934 Official Short Wave
Radio Manual: Complete Experiments, Set Build-
ing, and Servicing Guide . No longer is this gem
just for the cognoscente able to pay the auction
price at collectors™ meets. No, today everyone can
afford this fascinating and fully illustrated book.

“We routinely fill
our logbooks with

5-9 reports from the far
corners of the world,
but somehow the
romance is gone.”’

The work was originally put out under Gernsback's
Short Wave Craft label and it contains over 250
pages of classic how-to-do-it articles for a host of
early radio projects. Everything., from one-tube
regen receivers (o 5 meter transmitters and receiv-
ers, is covered, Here are “‘portable’’ radios that
look like they outweigh a typical Toyota.

This book 15 a road map through the lost world of
grid leaks and tickler coils. It is like a time capsule,
made when the hobby was going through one of 11s
most exciting eras. There are also about a hundred
schematics of the most popular commercial radios
of the day, including such immortals as the Pilot
Super-Wasp, the National NC-5 **Thrill Box™" and
the Hammarlund **Comet, "’

There are also some intriguing feature articles,
including one by the late Don Wallace W6AM on
improving antenna performance, and one by the
legendary John Reinartz titled **A Receiver That
Laughs at Static.™

Not Just Nostalgia

But the book is much more than just a stroll down
memory lane, Publisher T.J. Lindsay augments
this reprint with a final chapter of totally new
material, showing how to adapt the classic circuits
in the book to construction using modern semicon-
ductors for the original expensive and hard-to-find
tubes. The book then becomes a hands-on build-ut-
yourself book, and I am sure that Gernsback him-
self would want it this way.

Without any heavy mathematical formulae (that
would be totally out of keeping with the seat-of-the-
pants tone of the original book), Lindsay lists his
own experimentally determined values for modify-
ing biasing components, “‘gnd leaks,”” and cou-
pling capacitors when substituting JFETs. such as
the ubiguitous MPF 102, for a wide variety of early
triodes, and using dual gate MOSFETS, such as the
workhorse 40673, for the popular screen-grid
tetrodes.

Lindsay uses bipolar transistors as alternatives to
early audio amplifiers. He gives a wealth of infor-
mation on scrounging parts, and on building bread-
boards and cabinets to recreate the feel of the old
radios. . .even if they are using modern semicon-
ductors as the active devices. | feel that just this
final chapter of seat-of-the-pants experience would
justity the price of the book.

This is a great book for nostalgia fans who lived
through the radio era of the early 1930s. It is an
equally great book for those who were born later,
but who are the heirs to the home-brewing and
experimenting legacy that this era produced. And
with the final chapter on building simple regenera-
tive receivers with a combination of old and new
parts, it is a gateway to building a circuit that is not
sealed in a chip or wired by a robot on a Japanese
assembly line. It i1s a hands-on guide to using radios
that you actually build yourself. In fact, while
reading Lindsay’s comments on using a grid dip-
per, I could not help recalling hundreds of classic
73 Magazine how-to-do-it articles by the likes of
Wo6BLZ, WTOE, KSJKX, WIDTY and KICLL in
the 60s and early 70s

For anyone who might have lost touch with
the magic that first attracted them to our hobby,
this book 1s a superb way to get the fires burning

again. |8l
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ATFAB Cnmputers and Electronics

™
QRZ CONTEST!
VHF Contest Software
for PC Compatibles
Now only $19.95 postage paid
Covers: ARRL Sprints, VHF QSO
Parties, UHF, Jan. Sweepstakes, &
the CQ World Wide VHF WPX
Menu driven and user friendly
Color and options user configured
Grids worked display on-line!
Full dupe checking & log editor
Full cursor control for data entry

Handles multi-op contest stations
Handles 4000 contacts with 256K
HF Version available Jan. 1989

P.O. Box 4766
Maineville, OH 45039
(51 'i] 683-2042

*--*-“ Accepted

CIRCLE 357 ON READER SERVICE CARD

Easy to use, with menus, and optional mouse. Enter
parameters, and get a color coded sinusaidal projection
of a MW or SW antenna. Move over the projection
with @ mouse or cursor and read the gain at that point
LONG WIRE PRO maodels long wires, vee s, dipoles,

and

VERTICAL PRO models single verticals of arrays
displaying a sinusodal projection, a ground wave plot,

IBM PC compatible, DOS 2.0 or higher 256K, CGA or EGA
color required. International orders add %5 shipping

Box 715, Trumbull CT 06611, (203) 261 -7694

{ Ji”“
© 4 T - YW
g § . N 1

rhombics displaying a sinusoidal projection. $40

and the impedance of each element. $80

- EPSILON CO

CIRCLE 324 ON READER SERVICE CARD

INTERNATIONAL

RADIO AND COMPUTER, INC.

ANNOUNCES '~

It is the newest ICOM dealer in the South Easl.

* We stock a complete line of ICOM radios and acces-
sSOries.

+ We guarantee the reliability of everything we sell with a
complete performance and function check.

+ We offer complete and efficient service of all our ICOM
and other quality products with Factory Service parts.

# We have been servicing the amateur radio community
for eight years and have 1000's of satisfied customers
across the country.

Call us for a quote before you make your next ICOM
purchase.

(407) 879-6868

Send for our FREE catalog including KENWOOD,
YAESU and our complete fine of radio and computer
accessories.

INTERNATIONAL
RADIO AND COMPUTERS, INC.
751 South Macedo Blvd.
Port St. Lucie, FL 34983

CIRCLE 97 ON READER SERVICE CARD

FREE

IBM - PC
SOFTWARE CATALOG

L
’ ® For Hams. Electrical En-
gincers and Finicky PC
Users.
®* Hundreds of programs
tested to IDS's ngid stan-
dards
® [DS’s president 1s a HAM and hard to please. Only
30% of the programs submitted for testing make it to
the catalog.
® He's also a Cheapskate! »

Programs Include

CW CODE PRACTICE * CONTEST LOG - accurate
BEAM HEADINGS + GRAPHIC on-screen-plotting
CALCULATORS - CIRCUIT DESIGN AIDS = super-
lested PROPAGATION FORECASTING « TERMI-
NAL EMULATION

NONE OF OUR DISKS COST OVER $3.95!

Mlease send your Name and Address (we would be graeful for
$.65 cash or stampe for postage ., but not required) 1o

INTERCON Data Systems
Dept. 7, P.O. Box 696
Gambrills, MD 2 1054-0696

CIRCLE 358 ON READER SERVICE CARD

AR-2002
Owners

Never buy another fast scan
ATV receiver converter! Convert
your AR-2002 Professional Moni-
tor Receiver to receive VIDEO on
439.250 MHz, 910.250 MHz
through 1289.250 MHz. AM or FM
TV with our IF/Detector Modules.

Send SASE for information to:
Bill Trulock—ATV

P.O.Box 11254

Fort Wayne, IN 46856

CIRCLE 94 ON READER SERVICE CARD

FREE CATALOG!

Features Precision Tools,
Tool Kits, Test Equipment

Jensen's new catalog features hard-to-find
precision tools, tool kits, tool cases, tesl
equipment and computer accessories used
by sophisticated hobbyists, scientists, engi-
neers, laboratories and government agen-
cies. Call or write for your free copy today

JENSEN TOOLS INC.

Dept. 158, 7815 S. 46th 5t
Phoenix, AZ 85044-5399 (602) 968-6231
([ F R B R EEENE B DR RN E NN NN DENN.)
CIRCLE 245 ON READER SERVICE CARD
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‘ You'll even discover a

SHORTWAVE

Discover
one of most
incredible collections of
electricity and electron-
ics books to come along
invears. You'll find scores ‘

of high quality new books
and reprints of rare old
books on building and
collecting old time radios
including spark-gap
transmitters, crystal sets,
rfgf;’nvnuw and other
: ue receivers, early

tele c&mny and television,

and more! ‘

Tesla Coils!

Build Tesla coils, induction coils, Wimshurst
and other lightning bolt generators! Rewind
and repair motors! Design and build clectri-
cal generators! Get high power from auto al-
ternators! You'll find qud]iw books on these
topics and much more!
You'll find plans and info on all types ol
‘ unusual equipment from lasers (o century-
| old induction coils! Build equipment you
friends haven't even heard of!

Fringe
Science!

AR

strange collection of
books on “Fringe Sci-
ence” — lost continents,
perpetual motion., un-
usual phenomena recorded throughout the
centuries, and much more. Explore the
strange world that lies between fact & fiction!

'New Catalog! ~
| Write for your copy of ==
Lindsay's new Electrical X
Books catalog and see for
yourself what you've been
missing! Send $1.00 (US
& Canada) or $3.00 for-
eign airmail. We'll send
your catalog immediately!
Write today! - Godhia
I . _ A I N N S 1
Lindsay's Eleﬂrll:ul Bonl(s

| PO Box 12 WB2, Bradley IL 60915 |

Enclosed is $1.00. Send me a copy ol
l I Lindsav’s Electrical Books catalog via first I
I Name | —— I

class mail

City - — it ——— i ——
I S I S S S . O

CIRCLE 138 ON READER SERVICE CARD

I Address _
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Regular SALE

HF Equipment
1 X 5995.00 Call

IC-781 Xcvr/Rcvr/ps/tuner/scope ...

1C-761 Xevr/ReveZps/tuner........ 2699.00 2369

HM-36 Scanning hand microphone 47.00
SP-20 Ext speaker w/audio filter .. 149.00 139%
FL-101 250 Hz 1st IF CW filter ..... 13.50
FL-53A 250 Hz 2nd IF CW filter .... 115.00 109%
FL-102 6 kHz AM filter .............. 99.00

IC-751A 9-band xcvr/.1-30 MHz revr 1699.00 1469

PS-35 Internal power supply ....... 219.00 199%
FL-32A 500 Hz CW filter (1st IF).... 69.00
FL-63A 250 Hz CW filter (1st IF).... 59.00

FL-52A 500 Hz CW filter (2nd IF)... 115.00 109%
FL-53A 250 Hz CW filter (2nd IF)... 115.00 109%
-3 A Y e e . 49.00
FL-70 2.8 kHz wide SSB fiter ...... 59.00
RC-10 External frequency controller

49. {][}

IC-735 HF transceiver/SW rcvr/mic  1099.00 949%
PS-55 External power supply....... 219.00 199*

AT-150 Automatic antenna tuner ... 44500 369%
FL-32A 500 Hz CW filter ........... 69.00
EX-243 Electronic keyer unit ....... 64,50
UT-30 Tone encoder ............... 18.50

Other Accessories Regular SALE
IC-2KL 160-15m solid state amp w/ps 1999.00 1699
PS-15 20A external power supply..... 175.00 159*
PS-30 Systems p/s w/cord, 6-pin plug 349.00 319*

MB Mobile mount, 735/751A/761A... 2599
SP-3 External speaker ................ 65.00
SP-7 Small external speaker .......... 51.99
CR-64 High stab. ref. xtal for 751A.... 79.00
PP-1 Speaker/patch........cvvvvvesns 179.00 164%
SM-6 Desk microphone ............... 4795
SM-8 Desk mic - two cables, Scan..... 89.00

SM-10 Compressor/graph EQ, 8 pin mic 149.00 139*
AT-100 100W 8-band auto, antenna tuner 445.00 389%
AT-500 500W 9-band auto. antenna tuner 589.00 519%
AH-2 8-band tuner w/mount & whip 659.00 589%
AH-2A Antenna tuner system, nniyr . 519.00 449%
GC-5 World clock -........civeaninnnnne 9195 79%

Order Toll Free: 1-800-558-0411

O % Large Stocks
% Fast Service
|COM | '<aes’
. ar AES”

VHF/UHF base multi-modes Regular SALE
IC-275A 25W 2Zm FM/SSB/CW w/ps 1299.00 1069
IC-275H 100W 2m FM/SSB/CW...... 1399.00 1129
IC-375A 25W 220 FM/SSB/CW (c/0)1399.00 899*
IC-475A 25W 440 FM/SSB/CW w/ps1399.00 1099
IC-475H 75W 440 FM/SSB/CW....... 1599.00 1289
IC-575A 25W 6/10m xcvr w/ps....... 1399.00 1129
IC-575H 100W 6/10m xcvr........... 1699.00 1499

IC-471H 75W 430-450MHz base (c/0) 1399.00 989*
PS-35 Internal power supply ....... 219.00 199%

AG-35 Mast mounted preamp ...... 99.95

AG-35 (Purchased with IC-471H) 9995 9%
SM-6 Desk microphone ............... 47.95
EX-310 Voice synthesizer ............ . 99.00
15-32 CommSpec encode/decoder,... 59.95

UT-15 Encoder/decoder interface... 34.00
UT-155 UT-15S w/TS-32 installed. .. .. 96.00

VHF/UHF/1.2 GHz Mobiles
IC-37A 25w 220 FM/TTP mic...
IC-47A 25w 440 FM/TTP mic...

PS-45 Compact 8A power supply ...

Regular SALE
(c/0) 499.00 349%
(c/0) 549.00 399
145.00 134*

UT-16/EX-388 Voice synthesizer .., 34.99

SP-10 Slim-line external speaker ... 3599
IC-28A 25W 2m FM, TTP mic ........ . 469.00 409%
IC-28H 45W 2m FM, TTP mic.......... 499.00 439%
IC-38A 25W 220 FM, TTP mic ........ 489.00 349

IC-48A 25W 440-450 FM, regular mic 459.00 369%

IC-48A 25W 440-450 FM, TTP mic.... 509.00 449%
HM-14 Extra TTP microphone ...... 59.00
UT-28 Digital code squeleh........ L
UT-29 Tone squelch decoder....... 46.00
HM-16 Speaker/microphone....... 34.00

IC-228A 25W 2m FM/TTP scan mic... 509.00 449*

IC-228H 45W 2m FM/TTP scan mic... 539.00 479%
UT-40 Pocket beep function........ 45.00

IC-900A Transceiver controller........ 639.00 569*

* Package Special...

IC-900A Transceiver controller with UX-29H
2m/45W and UX-39A 220/25W band units.

$96995

UX-19A 10m 10W band unit .......
UX-29A 2m 25W band unit.........

299.00 269%
299.00 269%

UX-29H Zm 45W band unit......... 349.00 319%
UX-39A 220MHz 25W band unit.... 349.00 289%
UX-49A 440MHz 25W band unit.... 349.00 319%
UX-59A 6m 10W unit .....ooanonne. 349.00 319%
UX-129A 1.2GHz 10W band unit ... 549.00 499*
IC-1200A 10W 1.2GHz FM Mobile..... 699.00 549*

IC-3200A 25W 2m/440 FM/TTP (c/0) 695.00 499%

UT-23 Voice synthesizer............ 3499
IC-3210A 25w 2m/440 FM/TIP....... 739.00 649%
AH-32 2m/440 Dual Band antenna ... 39.00

AHB-32 Trunk-lip mount ........... 35.00

Larsen PO-K Rool mount........... 20.00

Larsen PO-TLM Trunk-lip mount.... 22.00

Larsen PO-MM Magnetic mount.... 2200

RP-1210 1.2GHz 10W 99 ch FM xcvr1529.00 1349
RP-2210 220MHz 25W repeater ...... 1649.00 1469
RP-3010 440MHz 10W FM repeater,,. 1299.00 1149

Due to the :';i.za of the If.'Elll product line, sum;lccessu
items are not listed. If you have a question, please cal
All prices shown are subject to change without notice,

oL ﬁrd —.
) |

Hand-helds Regular SALE
IC-2A Z-meters........ 289.00 259%
IC-2AT with TTP...... . 319.00 279%
IC-3AT 220/TTP(c/0) 349.00 269%
IC-4AT 440 MHz, TTP 345.00 299%
IC-02AT/High Power 409.00 349%
IC-03AT for 220 MHz 449.00 289%
IC-04AT for 440 MHz 449.00 389%
IC-u2AT for 2m w/TTP 329.00 289%
IC-udAT 440 MHz, TTP 369.00 299
IC-2GAT for 2m, TTP 429.00 379%
IC-4GAT 440MHz, TTP 44900 399%
IC-32AT 2m/440MHz 629.00 559*

IC-u2A for 2m w/o TTP
Reg. $299 - Closeout $2499%

IC-12AT 1W 1.2GHz FM HT/batt/cgr/TTP 473.00 369%
IC-12GAT Dix 1/7W 1.2GHz FM HT/TTP 529.00 469"
Aircraflt band handhelds Regular SALE

A-2 5W PEP synth. aircraft HT .......... 525.00 479%
A-20 Synth. aircraft HT w/VOR......... 625.00 569*
Accessories for all except micros Regular

BP-7 425mah/13.2V Nicad Pak - use BC-35 79.00
BP-8 BOOmah/8.4V Nicad Pak - use BC-35... 79.00
BC-35 Drop in desk charger for all batteries 79.00

BC-16U Wall charger for BP7/BPS............. 21.25
LC-11 Vinyl case for Dix using BP-3 ........... 2050
LC-14 Vinyl case for Dix using BP-7/8 ........ 20.50

LC-02AT Leather case for Dix models w/BP-7/8 54 .50

Accessories for IC and IC-0 series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 49.00
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 39.50
BP-4 Alkaline battery case............cccovvve.. 16,00
BP-5 425mah/10.8V Nicad Pak - use BC35 65.00
CA-5 5/8-wave telescoping 2m antenna ,..... 19.95
CP-1 Cig. highter plug/cord for BP3 or Dix.... 13.65

CP-10 Battery separation cable w/clip........ 2250
DC-1 DC operation pak for standard models 2450
MB-16D Mobile mtg. bkt for all HTs............ 2599
LC-2AT Leather case for standard models..... 54 50
RB-1 Vinyl waterprool radio bag................ 3595
HM-9 Speaker microphone... et saes TN
HS-10 Boom mlcruphnnefheadsei 24 .50

HS-10SA Vox unit for HS-10 & Deluxe l]l‘ll'y' 24.50

HS-10SB PTT umit for HS-10.. veners 2450
5$5-32SMP Commspec 32-tone encoder ....... 27.95

For other HT Accessories not listed please CALL

Receivers Regular SALE
R-71A 100kHz to 30MHz receiver...... $99‘~3.D{I 869

RC-11 Infrared remote controller.. 70.99
FL-32A 500 Hz CW filter .. ... 69.00
FL-63A 250 Hz CW filter {lst IFj 59.00
FL-44A SSB filter (2nd IF)............ 178.00 159*
EX-257 FM unit........cocievvicssnnene 4900
EX-310 Voice synthesizer .. 59.00
CR-64 High stability oscillator xtal  79.00
SP-3 External speaker... 65.00
CK-70 (EX-299) 12v DC n[:-tfun 12.99
MB-12 Mobile mount .. 25.99
R-7000 25MHz to 2GHz S.I.‘.aﬂ rcw . 1199.00 1049
RC-12 Infrared remote controller.. 70.99
EX-310 Voice synthesizer ......... 59.00
TV-R7000 ATV unit.......oovovvveens.. 139.00 129%
AH-7000 Radiating antenna ......... 99.00 (16)

HOURS e Mon. thru Fri. 9-5:30; Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.

WATS lines are for Quotes & Ordering only,
use Regular line for other Info & Service dept.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELEGTRONIGC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 ® Phone (414) 442- 4200

AES® BRANCH STORES

ORLANDO, Fla. 32803
621 Commonwealth Ave.
Phone (407) 894-3238

Fla. WATS 1-800-432-9424

putside 1 _200-327-1917 No Nationwide WATS

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Ouiside 1_800-321-3594

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

Associate Store

CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 83106 CHICAGO, Illinois 60630

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

et 1-800-634-6227 i 1.800-621-5802

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phnnp (312) 631-5181

_.I..|



contact $86

Same Day Shipment: Nh

To Ordeor, Gall B17- KA2-2000

FEATURING W2DRZ 902 MHz
TRANSVERTER. NOW ONLY $299
FREE WITH PURCHASE 140 MHz 3W
AtTENUATOR A $49 VALUE

DEALER INQUIRIES INVITED

ICOM, AEA, LARSEN, VAN GORDEN,
VIBROPLEX, NYE-VIKING, FALCON COMM,
LEADING EDGE, ARRL PUBLICATIONS,
KAGLO, HAMTRONICS, PROWRITER,
ELEPHANT DISKS, DEBCO, TRIONY X

Western New YVork s finést amaiuar radie dealer.

PH.(716)664-6345
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‘ COMMUNICATIONS

915 North Main Street
New York 14701

Jamestown,

BATTERIES

SYNTHESIZED
SIGNAL GENERATOR

TESTINSTRUMENTS &

MODEL
: : : e MADE IN SG-100F HARD'TO'FIND TOOLS
Nickel-Cadmium,Alkaline, Lithium, Etc. USA $429.95 : .
INDUSTRIAL QUALITY delivered Packed with over 5,000 quality products for test-

ing, repairing, and assembling electronic equip-
ment. A full selection of test instruments, power
protection equipment, precision hand tools, tool
kits, soldering supplies, and much more. Products
are shown in full color with detailed descriptions
and pricing. All products come with a 100% satis-
faction guarantee. SAME-DAY shipment program.

In a hurry to receive your catalog?

» Covers 100 MHz to 199.990 MHz in 1 kHz steps with
thumbwheel dial = Accuracy +/- 1 part per 10 mil
lion at all frequencies * Internal FM adjustable from
0 to 100 kHz at a 1 kHz rate = External FM input ac-
cepts tones or voice * Spurs and noise at least 60 dB
below carrier * Output adjustable from 5-500 mV at
50 Ohms = Operates on 12 Vdc @ Y2 Amp = Available
for immediate delivery = $420.95 delivered » Add-on
accessories available to extend freq range, add infi-

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

EVERETT H. YOST KB9X1
7344 TETIVA RD

nite resolution, AM, and a precision 120 dB attenua-
tor = Call or write for details = Phone in your order as

fast COD shipment.

Call (800) 225-5370
in Massachusetts call (508) 682-2000

SAUK CITY. Wi 53583
ASK FOR FREE CATALOG

608) 643-3194

CIRCLE 112 ON READER SERVICE CARD .

N6KW QSL Cards

Contact East, Inc., Dept. R433

VANGUARD LABS P.O. Box 786, No. Andover, MA 01845

196-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 468-2720 Mon.-Thurs.

CIRCLE 79 ON READER SERVICE CARD
Multiband QRV Dipole/V/Sloper

CIRCLE 334 ON READER SERVICE CARD

PACKET MAPS

Ready to Use Full Legal Power Finally an easy way to determine
The finest QSL Cards at reasonable prices. FRUICS hcalt - ROuRh i Sl 2 the best digipeater path to distant
Coax Feed Flexible Low Noise
Basic cards, map cards, cartoon cards, 2500 V Insul Kink-Proof Never Corrodes PBBS or packet stations. Several
photo cards and more. Your idea converted RV- $ call area maps (up to 5) for 145.01,
to ink, or use standard designs. 525 ink gﬂ-m $4:2: l?ng_s 60-10 Sn?ﬁfgugs 145.03, 145.05, 145.07, and

Add $5 Post & Handling.

AntennasWest
801y X73-8B425%

CIRCLE 236 ON READER SERVICE CARD

— *OMAR ELECTRONICS » —
FOR ALL YOUR AMATEUR NEEDS

Includes 52 page Tech Manual.

145.09 MHz for any U.S. call area.
$5.00 per call area

Specify call area(s) desired and
send check or money order to:

colors, any type of card stock. Photos in
b/ w or beautiful color. Have a card that fits
vour style. Call or write for free samples
and details. Postage appreciated.

Chuck Miller N6K'W

Infopack 51 by 14t class mal.
Box S0062-S. Provo, UT K4605

KW Litho - Dept. 73 | SPECIAL PRICES on all | Packet Products
PO. Box 17390 l MFJ PRODUCTS » A.R.R.L. PUBLICATIONS |
Ft. Worth, TX 76102 | and other Ham Radio equipment! I élﬁrteﬁgggggg
(817) 332-3658 == 404-466-3241 — )
| OMAR ELECTRONICS ® Omar Pupo WASFON | N N M e PLSE ey
L‘HTEi HIGHWAY 81 SO. » LOGANVILLE, GA 30249 1 “r['IEN DOES ONE EQUAL TWO'?

CIRCLE 292 ON READER SERVICE CARD

: + % 4 % ® PRESENTING ¥ % ¥ ¥ ¥ !‘

WHEN IT'S A TAD M8 FM TRANSCEIVER
COMMERCIAL & AMATEUR BANDS IN ONE UNIT

RAISED PRINT
QSL CARDS

TICHEY IR Sl DESCRAMBLERS
Offset Printed - High Quality #* % % %% STARRING % % % % % +Ideal for MARS, Vol Fire, - Mult Function LCD dispiay
Nothing like it anywhere! You can JERROLD, HAMLIN, OAK e e
actually FEEL the type! 17 * FINEST WARRANTY PROGRAM AVAILABLE * 99 Channels O & DOCtype Moot
L - & LOWEST RETAIL /\WHOLESALE PRICES IN U5, « True 40 Watt Power * Low Cost DTMF mike avalil.
beautiful dESIgns INC Iuding a Full- * ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS « Extremely Rugged » Overnight Shipping Available
FOR FREE CATALOG ONLY 1-B00-345-8927 « Bhi : '
Color Eagle. w INFORMATION "-ﬂwmﬂﬁ ke y qreighmamns oo i
For Free samples & Info. call '
348 m AXM Incorporated
( ) m-?261 FACIFIC CABLE COD. INC. E 11791 Loara St.
1252 RESEDA BLVD . DEPT . 1 Garden Grove, CA 92640-2321

Network QSL's - POB 13200 - Alexandria, LA 71315-3200

Wirite or Call 714-638-8807 lor immediate information
CIRCLE 243 ON READER SERVICE CARD

CIRCLE 114 ON READER SERVICE CARD CIRCLE 178 ON READER SERVICE CARD
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NEW USES FOR OLD METERS

Have the meter measure whatyou want it to.

ecently, while I was assembling parts

for a power supply I was building, I
found I had everything I needed in my junk
box except a suitable meter. While I had no
shortage of meters of all shapes and sizes, I
had nothing that would give me the rght
full-scale reading.

Inspecting the meter faces, I discovered
many of them had, in addition to the scale
markings, identification as to the type of
movement they contained. Unfortunately,
there seemed to be little standardization.
Some of the meters indicated the amount of
current required to give a full-scale indica-
tion, such as 0-1 mA, while others rated the
movement in a certain number of ohms per
volt. None of this seemed to have anything to
do with the original function of the meter.

Meter Discoveries

With a little thinking about that most basic
of formulac—Ohm’s Law—I realized the
current rating of the meter movement and the
ohms-per-volt rating are intimately related.
One is merely the reciprocal of the other! The
number | divided by the full-scale current
will result in the ohms-per-volt rating, and
VICE Versa.

I then recalled that the value of a very low
resistance shunted across the meter deter-
mines the range of an ammeter. A voltmeter
has a much higher resistance in series with the
meter for the same reason. This seemed sim-
ple enough until I realized the internal resis-
tance of the meter would, in either case, be
part of the circuit. Before I could determine
the required resistance of either a shunt or
multiplier, I was going to have to know the
internal resistance of the meter. A quick
check with an ohmmeter convinced me I was
likely to burn up the internal workings of the
meter before I could determine its resistance.
How, then, was I going to do it?

A Full-Scale Meter Reading

To test the meter, I placed it in a circuit
containing a battery and a variable resistor

SV
Zpgt 1.5V
A — BATTERY
(SEE +
BELOWS A2

10000
LINEAR
I_‘ TaPER

Figure 1. A simple circuit for determining the inter-
nal resistance of a meter. Rl is a 100k linear-ia-
per variable resistor, If full-scale current of the
meter is known, the following formula vields
grealer accur acy.

—

Rl =02x battery voltage (Volis)

full-scale meter current (Amps)
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(R1 in Figure 1) that adjusts to limit the cur-
rent flow to the point at which the meter gives
a full-scale reading. | placed a second vari-
able resistor, R2, across the meter to divert
part of the current. When the meter reads
half-scale, both meter and R2 present the
same resistance to the current flow. Remov-
ing R2 from the circuit and measuring its
resistance reveals the resistance of the meter
movement. This is a simple system, compli-
cated only by the fact that some meters have
internal shunts or series resistors that must be
removed before measuring the meter.

Meter Circuits

After selecting a meter that suited my ap-
plication, I used the formula in Figure 2 to
determine the shunt value I needed to add to
produce a full-scale reading. Because a meter
typically has a low internal resistance, the
shunt value will generally be much smaller in
value so that most of the current flows
through the shunt rather than through the
meter. This resistance may be 0.01Q or less.
A resistor of such a small value may not be
easy to get, but you can make a perfectly
workable substitute with a length of wire.
Table 1 hists a number of common wire
gauges and the resistance per foot. You can
casily calculate the length of a wire you need
to equal a desired resistance.

Remember to keep power-handling capa-
bility in mind. This will not generally pose a
problem, but be on the safe side. Use the
largest gauge wire you can. Although the
table refers to bare wire, insulated wire can
be used just as well. You can wind a wire
shunt around a dowel and solder it to the
meter terminals to conserve space.

The voltmeter circuit in Figure 3 uses a
series or voltage multiplier resistor to extend
the meter’s range. In this case, a suitable
external resistor will be easier to locate, as
it will be many times the internal resistance
of the meter. If you can’t come up with
the exact value you need, combine junk
box resistors in whatever manner necessary
to produce the desired resistance, In both

A ' :

g e

&

Rm

kil

M=NEW FULL SCALE READING DIVIDED BY ORIGINAL
FULL SCALE READING, BOTH STATED IN SAME

UNITS

Figure 2. An ammeter circuit, and the formula for
determining the shunt value for a meter of known
internal resistance.

circuits, meter polarity must be observed.

Calibrating Your Meter Circuit

Once you have completed the desired me-
ter circuit, it must be calibrated before it is
much good to you. The voltmeter is the easi-
est to calibrate accurately. Using a variable
voltage source, connect the meter in parallel
with another voltmeter of known accuracy
across the supply. A digital voltmeter works
best. As the voltage is adjusted, make light
pencil marks on the face. Dry transfer numer-
als can then be added.

To calibrate the ammeter, place it in a se-
ries circuit that contains a known voltage and
resistance. If you have a large, adjustable,
wire wound power resistor, it will be perfect
for the job. Otherwise, you can mix and
match a handful of power resistors of various
resistances to produce desired amounts of
current flow. Make certain your resistors are
up to the job.

Throughout this article, I have referred to
voltmeters and ammeters. Actually, with
proper shunt and multiplier resistances, your
surplus meters can display a wide range of

current or voltage readings. regardless of
the uses for which they were originally

designed . B}

References
1. Radio Amateurs Handbook , 1967 .
2. Allied Electronics Data Handbook , 1966,

Resistance of Standard Annealed
Copper Wire
Gauge Qperfoot Gauge Q perfoot
4 0.0003 18 0.006
6 0.0004 20 0.010
8 0.0006 22 0.016
10 0.001 24 0.026
12 0.002 26 0.041
14 0.003 28 0.065
16 0.004 30 0.103
Ll
[ el

E
=i $Rm
i“ 1-

E¢g *DESIRED FULL SCALE READING IN VOLTS
Iy =FULL SCALE CURRENT CAPACITY IN AMPERES

Figure 3. A voltmeter circuit, and the formula for
determining the voltage multiplier resistance for a
desired meter range.
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Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Baltimore, MD 21208

Trying Harder to Be Friendly

Let's begin right off with that
traditional, friendly greeting that
rings in your ears this season—
HAPPY NEW YEAR!

Friendliness is an interesting
concept, because this hobby of
ours often exhibits two opposite
poles of the emotion. Certainly
many of us were brought into this
hobby by a friend. The tradition of
lending a helping hand, teaching
each other, and kindling that ama-
teur spint makes amateur radio a
unique hobby.

But often enough, this hobby
of ours, with its wires, gizmos,
blinking lights, and high-tech talk,
can be downright unfriendly and
even hostile. The facet of amateur
radio that | write about, ra-
dioteletype and digital communi-
cations, may well be one of the
hardest for the newcomer to get to
know.

Of course, that's why | have
been writing this column. One
of my primary goals has been to
convert technological gobbledy-
gook into easy-to-understand con-
cepts that leave the newcomer
saying, '‘Oh, that's what it
means." Long-time readers may
even remember my elementary in-
troduction to BTTY many years
back, including the “One if a ham-
burger, Two for fries" signaling
scheme to introduce the digital
concept.

New Digital
Communications Book

One of the items that | have
wanted to see, and would even
write if | had the time, is a basic
introduction to digital communi-
cation. While | have reviewed sev-
eral books on this subject, few
were comprehensive enough to
serve as a solid guide to digital
circuits. Now, however, | have a
new book in my hands that does
appear to serve this function ad-
mirably.

The book is Digital Communica-
tions With Radio Amateurs. It
really is not a book, but *‘books,"
which | will explain later. Although
it is subtitled, '"The Complete
Packet Radio Book," it is a rather

Amateur Radio Teletype

complete introduction to con-
ventional RTTY and AMTOR as
well.

The first chapter introduces
you to the history of digital com-
munication, especially packet,
with a tip of the hat to our Canadi-
an neighbors who started the ball
rolling in that fascinating mode.
Digital mode operating privileges
for a given license class, and
basic equipment, are also cov-
ered.

The next chapter investigates
the analog and digital worlds,
using many diagrams, some

descriptions of methods of trans-
mitting RTTY, such as FSK and
AFSK. Finally, the book examines
ASCIl and AMTOR codes, and
gives a few simple circuit sugges-
tions for interfacing computers
and radios.

Next, the how and why of pack-
et. You will learn every four-letter
abbreviation known to the packet
world, along with two letters, three
letters, and who knows what else.
It briefly describes protocols, em-
phasizing the AX.25 protocol
commonly used in amateur cir-
cuits.

The TNC—Coming Attraction

Of course, in order to run pack-
et, you will need a terminal node
controller (TNC), and that is the

““The author (in Digital
Communications With Radio
Amateurs) clearly explains simplex,
half- and full-duplex modes; data rate
transmission in bauds and words per
minute; and synchronous and
asynchronous transmission
schemes.”

like those in earlier RTTY Loop
columns. Analog and digital
data, as well as both senal and
parallel transmission, are differ-
entiated.

Other possibly troubling con-
cepts are tackled here as well.
The author clearly explains sim-
plex, half- and full-duplex modes;
data rate transmission in bauds
and words per minute; and syn-
chronous and asynchronous
transmission schemes. This
chapter concludes with some
nuts-and-bolts information, in-
cluding modem use and RS-232
connector wiring. This eighteen-
page chapter is all meat, with no
fat or other by-products!

Amateur digital communication
comes next, with the initial focus
on Morse code. Surprised? Morse
code is really the first digital mode
in amateur radio! Baudot/Murray
code, with familiar diagrams
of old-fashioned transmitting
distributors, complement the
pages at this point, followed by

topic of the next chapter. You can
use your personal computer as a
dedicated TNC, along with the
more common stand-alone TNC.
It examines the functions which
take place within the TNC, and
lists some of the basic types of
machines out there to help you
select just what you would like
to use.

Once you choose a TNC, this
chapter will hold your hand while
you connect the device to your
computer, and begin attempting
to contact another station. It gives
a bare-bones interface circuit. It is
biased towards AEA equipment,
but most commands are stan-
dardized, and the information
should be of help no matter whose
TNC you have.

Not all voice QSOs or packets
are simple ""Hello, Howdy
Do’ transmissions. The next
chapter details the different oper-
ating modes, from keyboard
through file transfer to bulletin
boards, and explores the differ-

ences between VHF and HF
packet.

One Network
Better Than Two Packets

While two packet stations are
nice, a network is better. Chapter
Seven shows how the network
concept progressed from the ear-
ly RTTY days to the digipeater of
the packet world. LANs, WANSs,
and GateWays,; trunks, data-
grams, and wormholes—they are
all covered in a thorough, crystal-
clear manner.

One chapter takes a detailed
look at the question, “Why can't
| use my computer to do all
the work?"" It gives programm-
ing ideas and offers solutions.
Again, the AEA bias is pre-
sent, but anyone can use the ma-
terial.

Chapter Nine covers some
“neat stuff'’ for packet. Whether
a program is for the Macintosh
computer or a high speed digi-
tal modem, this chapter pre-
sents some of the latest and
greatest for the digital worid. The
book concludes with amateur
satellite communication and
tomorrow’s technology.

My copy of Digital Communica-
tions With Amateur Radio is
earmarked ''Special AEA Edi-
tion,”” with a forward by Mike
Lamb, and is available only from
AEA or authorized dealers
for $9.95. A slightly different
version, written by Jim Grubbs,
minus Mike's forward and with
minor changes, is also available
at your local Radio Shack store,
catalog number 62-1332, for
$6.95.

This book meets the need,
which has existed so long, for a
widely available introductory text
on digital communications. It be-
longs on every amateur's, and
club's, bookshelf.

With the New Year in, let
me remind you that | have an
index to back issues of RTTY
Loop. | try to keep it as up to
date as the column, and it is yours
for an SASE and postage for
two ounces (see above address).
Feel free to bug me on Compu-
Serve (ppn 75036,2501) and
Delphi (username MAR-
CWAS3AJR) as well. | love hearing
from you, and some of the ques-
tions | have received lately have
sent me scurrying back to my
texts!

More in store next month,
featuring everything that you
want to see, right here in RTTY
Loop EEl
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Military Net

| would like to get visibility for
the amateur radio operators who
are on active duty in the US mili-
tary so we could institute phone
patches within the US or overseas
areas where authorized. It would
also serve to give recently trans-
ferred hams a point of contact in
their new area. If you're on active
duty and would like to be listed,
regardless of branch, please write
to:
Robert T. Godlewski
HMC 593rd ASG, Box 66
Ft. Lewis WA 98433-5410.

New Ham

This letter is from a person who,
until a few weeks ago, was com-
pletely ignorant about amateur
radio. Now, thanks to your mag-
azine and the book Amateur Ra-
dio, Super Hobby, by Vince
Luciani K2VJ, | am a little smarter,

Though you must write for ev-
eryone from beginner to expert, |
have enjoyed reading 73. | even
found myself enjoying some of the
technical articles | didn't under-
stand!

Mike Sanderson
Janesville CA

RDFing in
Chicagoland

RDF has demanded much of
my effort for the last 12 of 25 years
as a ham. In Chicagoland, there
are unsponsored hunts every first
and fourth Saturday, attended by
a core of dedicated hunters. The
second Saturday of each month,
the Arlington Communications
League sponsors a hunt, and the
third Saturday, the Chicago FM
Club sponsors a hunt. Once or
twice a year on a fifth Saturday,
the Greater Chicagoland Foxhunt
Is run. It pits teams of hunters,
usually representing clubs,
against one another to find two
foxes and win the Trophy. They
keep this prize until the next hunt.
The Lake County Amateur Radio
club of Indiana has been a regular
participant, along with the
Chicago FM Club.

We would like to involve other
organizations in this. RDF does

From the Hamsack

not require an expensive outlay of
exotic equipment. Also, it is not a
slow and methodical activity, but
perhaps the most physical and
fastest paced activity in amateur
radio.
| have participated in DX con-
tests, sweepstakes, Field Day,
public service events, and packet,
but for sheer excitement, | find
foxhunting to be my favorite. |
would like to see a calendar of
regularly scheduled hunts pub-
lished so local and regional con-
tacts can be made. | intend to con-
tact other groups in the country to
get information on their hunts
and, if possible participate. This
will be on a local level, but could
conceivably cover a larger area.
Vacations would be ideal for hams
to take along some of their gear
and participate on a hunt in anoth-
er pari of the country—but first,
we need to know where and when
the hunts are being held. We have
to start this before we can have a
National Championship.
Mike Brost WASFTS
Norridge IL 60656

Legalities, Legalities

This refers to the news item
about Net-Rom vs Nord Link
(Sept. '88 QRX). It is highly likely
that in some countries Nord-Link
could be charged with violating a
copyright. Different countries
have different copyright laws,
but... Net-Rom is copyrighted
under US law.

They say that it is a valid copy-
right. However, everything con-
nected with packet radio was in-
vented in recent years. So most of
the information in their copyright
was available from previously
copyrighted documents, such as
the technical manuals issued with
different pieces of equipment.
Does Net-Com have releases
from all the previously copyright-
ed material owners giving them
the rights to use their copyrights?
And where there may be conflicts
in the previous copyrights, does
Net-Com also have releases from
the conflicting copyright owners?

It is impossible to have a copy-
right in this field that has not used
previously copyright items. The
words ''Packet Radio" were pre-
viously used in copyrighted docu-
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ments. Parts of any circuit must
have been previously copyrighted
documents. Does anyone have a
listing on all this, and releases
from all the people involved?

If Nord-Link used this question
of whether the Net-Rom copyright
is free of any copyright infringe-
ment itself, then the courts would
probably throw it out.

Paul J. Franzel
New City NY 10956

Tasty 73s

| am a Novice, stationed in
Iceland with my family, in the
Navy. My mother heard me pass-
ing 73s over the air and asked me
what *'73s’’' were. When | told her,
she said she'd been passing 73s
for years, with a product both
nutritious and delicious. This ice
cream is named "'73s"’ because it
contains seven ingredients in pro-
portions of three’s, as follows:
3 bananas
3 cups milk
3 lemons, juiced
3 cups heavy cream or
3 pints half and half in place
of milk and cream
3 oranges, juiced
3 cups sugar
Mash bananas in blender, add
juice of lemons and oranges. Add
remaining ingredients and stir
well. Freeze. For variely, use
other fruits instead of bananas.
Serves 8-10 regular people or five
amateurs on the air.
Bill Smallwood KB2EHK/TF
Keflavik, Iceland

More Mobile

You asked about my opinion of
your magazine. Well, it's the best
in its field by far. Next, you asked
about what | would like to see in
your mag. Your coverage of ham
radio is far better than the rest, but
| would like very much to see arti-
cles about mobile operation, mo-
bile antennas, and antennas that
are portable and/or can be used in
apartments.

| live in California where every-
one thinks we have hundred-foot
towers and 1500 watts of power
on all bands, when in fact we have
S0 many restrictions we're lucky
we can operale radio at all. Most
people have to live in apartments,
condos, or mobile home parks
where antennas are not allowed.

I'm sure that you and your staff
could cover these topics com-
pletely in future magazines. It will

probably help your sales, also,
which should be tops.
Jerry Delettera NSKKR
California
Thanks very much for your rave
comments! Be on the lookout in
the April '89 issue for reviews of
several mobile and compact base-
station antennas for VHF and HF.
Also, there are plenty of these re-
views in ‘87 and '88. Refer to the
December issues of 73 for the An-
nual Index of articles and reviews.
Failing that, give us a call and
we Il look these up for you. . .
de NS18

Story of 10-10

Sometime in the 50s, a group of
hams got together and started 10-
10 International. They required 10
contacts with 10 members as a
prerequisite 1o join the organiza-
tion. From that point, an individual
could upgrade to different awards
as he contacted more members.
Each contact had to be made on
10 meters. This quickly branched
out to local chapters in communi-
ties throughout the US and then
the world. We are the City of Ros-
es Chapter. To keep activity high,
each chapter has awards for con-
tacts with other members on 10
meters.

10-10 International holds a net
each week, originating in Califor-
nia, with the intent of upgrading its
members and collecting new 10-
10 members. Each active local
chapter also holds a weekly net for
the same purpose. You will find
that on any given day, there is a
10-10 net going on somewhere in
the country and also throughout
the world. Some members have
made more than 10,000 10-10
contacts on 10 meters.

With the advent of Novice En-
hancement, which for the first
time has given voice privileges to
Novices on an HF band, we have
added a net in the Novice band so
that the Novices may join an ac-
tive group of hams and also join
10-10. 10-10 International and
other chapters have done this al-
s0. Novices are eligible for any of
the awards; there are no restric-
tions other than the band limita-
tions of their license. All contacts
must be made on 10 meters, indi-
vidually or on nets.

10-10 International has over
50,000 members, and it's growing
daily. This camaraderie is proba-
bly the single greatest force in pre-
serving this valuable 1.7 MHz
bandwidth of the HF spectrum.

Bob McElhatton KF7AK
City of Roses Chapter Head
Boring OR 97009
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A SIMPLE LED CHECKER

ave you ever been in a hurry and need-

ed to test an LED for proper operation
or polarity? You look for your DVM, and
when you find it, you're not quite sure about
what to do with it? If you've experienced this,
I have something better, faster, and easier to
use, and costs less than $5.

Theory

The theory for testing LEDs is quite sim-
ple. Apply the proper voltage, limit the cur-
rent, insure proper polarity, and the LED
comes on! The circuit in Figure 1 does this
with a minimum of components. When you
press S1, the battery supplies the test current
to the LED. R1 is a 680C) resistor that limits
the current to just a little over 10 mA with a
new battery. This allows good test current
throughout the life of the battery.

Construction

The reprint of the label is the actual size.
You can use it to determine the proper spac-
ing of the mounting holes for both the switch
and the socket. Use an X-acto knife to remove
the area inside the two squares where the
socket and switch are mounted. Place the
label on the plastic box cover and mark the
centers of the two cut-out areas. Once this is
done, you can remove the label and drill the
two holes. S11s 4 ” and the socket is 5/16" in
diameter.

Any transistor socket will work. If you
substitute, choose the pins you want to use
and drill the mounting hole to the appropriate
size.

LED
e

% ‘[ 1 RI
. ”I 1 ! I 680 o
Mt
I TRANSISTOR I

SOCKET
4)

:VEETWEE TWO PINS
* OTHER T PINS MAY
L BE REMOVED

L]

TRANSISTOR
g8/ SOCKET

Figure 1. a) The LED Checker schematic. b) Top

view of the transistor socket.

Get the bad LED out

by Tom Thompson

Testing

Insert the LED into the socket and press S1.
If the LED does not come on the first time,
remove it from the test socket, swap the
leads, and reinsert it into the test socket.
Press S1 again and the LED will come on. Ifit
doesn’t, it’s defective. To check your tester
after construction, it’s a good idea to use an
LED you believe is good.

There you have it—a useful item to have in
the shack, and a real quickie to put together.
Have fun!Ef]

Photo A. The LED checker.

The switch is held in place by the mounting
hardware that comes with it. The socket is
pressure-fit and held in place with a good
cement, such as super glue.

Solder the black (—) wire of the battery
connector to one side of S1, and solder the red
(+) wire to one of the solder contacts on the
test socket. Next, solder the 680Q) resistor
between the unused connector on the test
socket and S1. (Refer to Figure 1.)

A battery compartment spacer is construct-
ed by cutting two pieces of cardboard %" x
2'%" and gluing or taping them together. A
small piece is cut off the bottom to allow
access to the battery wires (Figure 2).

Cut the label to the correct size and cover
the back with rubber cement. This will attach
your label securely to the plastic case. Be sure
to line up the cut-outs in the label with the
socketand S1.

¥

£ /4 in. -

CARDBOCARD T/A in
SPACER

s

Parts List

Part Part #, Description
9 Volt battery clip RS270-325
9 Volt battery Standard 9 volt
Switch S1 SPST MOM. RS 275-1547
Transistor socket Jim-pak TO-5

Socket, RS 276-548
Plastic case RS270-221
Resistor R1 68002 RS271-021 Yawatt
Cardboard spacer (%" x2%a") See Figure 2

CLIPF CORNER FOR BATTERY WIRE
CLEARANCE

Figure 2. Cardboard spacer. Clip corner for bat-
tery wire clearance.

LED
CHECKER

(k @ 10 mA)
-

DUT

PUSHTO TEST

Figure 3. LED Checker label, to cut out.
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HITACHI SCOPES AT DISCOUNT PFlICES SATELLITE ENTHUSIASTS!

V-212 | SN ¢ 9C 1t MM S 2010 J0Me We are pleased to announce the SAT

A $379 T 'j " - GAT Aaadout % 4 4 Delayed Sweep TRAC Il - a completely self-contained

[ 9 L

* DG Offset P\ | S ep Time automatic satellite tracking controler

e - An Magnifier . . 3
List $560 » Compact Size | Y1060 which drives all popular azimuth and el

Save $181 List $1595 $1,285 - 27 Sensitiy evation rotors. This unit stands alone.
S SAT TRAC Il uses satellite and sta-
20MHz Dual Trace DSCIlloSCOPE | V4zz aomrz O 1. imv sans. DG Oitnel ver oda Tigoer, All Mag " 3875 tion data along with time to calculate

All Hitach| scopes inciude probes, schematics | Y42 A0MH: - YmV nena, Dulnyed Swsap, DG Offiat, Al Mag 5955

and Hilachl's 3 year guaranty on parts and | 4 oces oot I e Do the satellite position and antenna point-

labor. Many accessories available for all wtﬁ.-. 100M b - 1m¥ yena. Deigyed Sweep. CAT Resdout. OVM. Counter “1’5 [l"lﬂ angle in real ti o is information
Lk i -1
scopen ¢ ] | is then used to control antenna rotors.

20MHz IJuII Trlr:l Oscilloscope
$349 SCOPE PROBES

P-1 B5MHz, 1x, 10 $19.95

P-2 100MHz 1x.10= 2395 = Jb
Hﬂ 1251 mﬁ;ﬁm ' ‘. WEMN « High luminance & CRT

« 3" CAT impedunce ; - s 1mV Sensitivity
* Built in Fits 28 scopes with | % SV Ao twtin Moregs
componant lesier| BNC connector o R ite Tracking Made Eas
TLIBNC 1o mw abibe! $3.40 I ] ® | = X.¥ Dparation = Z Axig SEIEHII EL'R g d _P
¢ Dalayed Triggering Swaap

Top quality scopas &t a very raasonable price. Conlalna all dealired features. Two 1x, 10x probes, diagrams and manual. Two year guarantas. For more lnfnrmatiun. call or write to:

True AMS 4% . Digital Capacitance Meter| Digital LCR Meter Applied Digital Research, Inc.
Dight Multimater CH-1550 || LC-1800 P.O.Box 10184
B ¢q35 W70 | - $58.95 $138 Sarasota, FL 34232

or 05% DC Accuracy | Asads Voits, Ohms, . JHD:H}M': e (813)378-3410

s Pl 1% Rasistance Current, Capacitors, 5% baslc accy S ara0out
Y% basle ace Sl with Freq. Counter Transistors and . Zero control : Ren 01-20M

I¥: digit LCO and deluxs caso Digdas with casa With CBEs CIRCLE 328 ON READER SERVICE CARD

AC Clamp-On | WEWI Banch DMMS | SOMHz Logic Probe Solderless Breadboards | Low Cost Multimetar
Currant Adapter LP-700 e

ST-265 b — Ay $23 :E: pims $18
szz _ o L‘.ﬂl;u pine §28] a
0-1000A AC | M-3500 M-4500 %— 2,000 pins $35 104 Scale

Works with | 3w digit 3125 4w digin $175 ———— . All have color . Auto o -
Ve M s s 3198 40 s B1TB o s 19000 823 o o poaty LOGWRITE

ﬂ\ Wide Band Signal Generators 3% Dight Probe Type DMM GF-8016 Function Genarator Are you lired of wasting your time and money on sub-par
SG-9000 S‘l"lg I . with Fl'q Countsr logging programs” Bring your stabion inlo the computer age
AF Freq 100K450MHz | = $239 with LOGWRITE. the quality menu driven, user friendly
AM Modulation ol 1KHz ' Sine, Square, Triangle logging program written by Ed Troy [NG3V). LOGWRITE is
-t Variable AF output Pulse, Ramp, 2 to 2MHz2 the perfect accessory for the -_'umplenl? ham slsuruj. I Emp!i-
Convenienl one hand opberstlon  with battenes Freg Countar .1 - 10MHz2 fies your operation and gives you the competilive edge In
5G-9500 with Digiial Display b DOy, ACY, Oh . } i
oy i g PO h:sl::Lthganlnnurw nmnTE.rg o and case GF-8015 without Fraq. Mater $179 Eml:;it‘n;;ﬂ::‘?ﬁnxmg. LOGWRITE works with all 1BM PCs

Digital Triple Power Supply XP-765 Powar Supp! XP-580 Four-Function anuur Counters LOGWRITE s unigue split screen feature allows for simuita

$249 - - $59.95 f-.1_ 1.26H neous kogging and text processing Logging features include
ﬂn i —Instant callsign or prefix search
020V at 1A 3 { Print, Edit, or View records
020V at 1A - - 'L_:J_'- - 12V ot 1A F"” 1“‘.“ -

5V al 8A -Plenty of room {or notes & addresses

il Wonuintad St Slroull sraleoies HiMm Eully regulated and = 5V al 3A $179 -Automatic time/date stamping
SLiri Cont 3 Eaiieteiocrng T shon clrcuil broteoted 5V al BA Frequency, Period, Totalize, T gllvo _ e D
Sall Check with High Stabilized Crystal Oven ext processor [eatures automatic word p. backsp
XP-§60 with Analog Maters $175 XP-575 without meters $44.95| Oscillator, 8 digit LED display rect, and scrolling. Throw away your pen and paper!
NEW! ““GREAT IDEA"* FUNCTION BLOX FOR EASY BREADBOARDING 9550 7.50 Toorder your copy of LOGWRITE. complete with instruction
— — All blox interiock 1o maks your design work 3 snap. You can change the configuration e : manual, send $24 95 |Pa_ residents add §1 50 sales tax] to:
e R e : == s 30 ' RE Acrospace Consulting

& I—ri L= 1 P —!‘F-.. = g il P.O. Box 156, Gwynedd, Pa, 19436

ey L M - — i e | — i T g 30 day money back guarantee
9800 7805 94810 18.95 9820 18.95 9630 72.95 0640 2295 POWER BLOX i Or call 1 (BOD) 345-4156 ext. 54 to order with Visa/ Mastercard

FUNCTION GENERATOR RESISTOR DECADE BLOX CAPACITOR DECADE BLOX DMITAL CLOCKE BLOX LOGIC PRONE BLOX 5V &t 14 -5 sl 44
i o thiHr slne. ag wawe 30 resisiors 4718 ghm 20 capacilors AT - 10mid pulawa Prgen VHE 1o S0MHZ 4 ipgic el g 1Y e 3a

WE WILL NOT BE UNDERSOLD! (C & § SALES INC. 15 Day Money Back Guarantee CIRCLE 88 ON READER SERVICE CARD
LIPS Sh ipRIng LES "_ u 1245 Roe ,__“,md Deerfield. IL 60015 2 ‘fear War—ran'rn_,r

-

0 Max) IL Res., 7% Tax B pueey (B00) 292-7711 (312) 541-0710 WRITE FOR FREE CATALOG
CIRCLE 356 ON READER SERVICE CARD

PC Slow Scan $149.95

(Please specify 3.5 or 5.25 inch floppy |

5-1000 MHz PREAMPLIFIERS

A complete slow scan television stabon for your

: NF G P(1dB) $

IBM PC or compatible. Send and receive mages
ETCHED GLASS Inup to 10 shades of gray depending upon your WLA21M 3dB 13dB 8dBm 57
graphics card and printer WLA22M 4 11 12 61
C A L L -. Includes: A teD WLA23M 4 22 12 87
S|GN -_ SDD?M’WE gnieen s S WLA24M 3 20 18 109

! Ham transceiver PC with 640K  Parallel Port 430/50 MHz CONVERTER

M UGS mw"“éﬁﬁ.im 755 54 a8 15 6c RXC431 150V  20dB 99

$795

Checks Payable To: Company LOGOs &
T0DD W. SI{DGEN Custom Orders Welcome
P.0. BOX 3025 Write for Quote
FOX VALLEY STATION
AURORA, IL 60504 Clearly Print Your
(312) B0S-5972 Call Sign & Name

Add $2.50 Shipping and Handling
lll. Residents Add 6.75% tax
Allow 1-2 Weeks for Delivery

Software Systems Consulting _
1303 S. Ola Vista WILAM TECHNOLOGY, Div, of

San Clemente, CA 92672 WI-COMM ELECTRONICS INC.
(714) 498-5784 P.O. Box 5174, MASSENA, N.Y. 13662
(315) 769-8334

CIRCLE 319 ON READER SERVICE CARD

CIRCLE 268 ON READER SERVICE CARD

CIRCLE 244 ON READER SERVICE CARD
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Number 19 on your Feedback card

NEew probucTts

Compiled by Linda Reneau

PRODUCT OF THE MONTH

Aries-1™ Software

Ashton ITC announces Aries-1™ database software. Aries-1
unites multi-mode Terminal Units and transceivers with comput-
er interfacing capabilities. It also has a real-time logging function.
it lets you display the Logbook and Transceiver status simul-
taneously, and remains resident in memory while other programs
run. In addition, Aries-1 features a Contest Mode; uploading and
downloading files through packet and RTTY; CW speed control;
and searching and printing of log data by band, mode, country,
and other fields you set up.

Transceivers currently supporied are Kenwood models TS-
940S, 440S, 140S, 640S, 711A, and 811A (with appropriate
Kenwood IC-10 Kit and IF-232C interface) and ICOM models
IC-735, 761, 275, 375, 475, and 575 (with the ICOM CT-17 inter-
face). Terminal units currently supported include the AEA PK-
232, Heathkit HK-232, and Kantronics KAM all-mode units.

Aries-1 includes sample message files, a demo-log, and a
User's Guide. Itis available on 5% " or 32" disks, and runs on the
IBM and compatibles with at least 256K of memory. Price, $39.95
plus shipping and handling. For further details, contact Ashton
ITC, PO Box 1067, Vestal NY 13851. 607-748-9028. Circle Read-

er Service number 201.

COOPERTOOLS™

CooperTools™ offers a new
TCS200 soft-sided tool case
made of Cordura® leather-like ma-
terial, designed for the Xcelite®
line of tool kits. The kit is available
with 10 tools, which include five
pliers, a wrench, an electronic
snip, a wire stripper-cutter, an elect-
rician's knife, and a curved-nose

seizer. In addition, it contains 27
interchangeable screwdriver/nut-
driver blades (a selection of slot-
ted, Phillips, and hex) that fit into
straight or Tee handles. Price of
the tool kit is $447 with tools and
$150 without tools. Contact
Xcelite Soft Kit, CooperTools, Box
728, Apex NC 27502. Circle Read-
er Service number 203.

ICOM AMERICA, INC.

The IC-12GAT hand-held trans-
ceiver from ICOM has wideband
coverage from 1240-1300 MHz, 1
W power output, 20 memory chan-
nels, programmable scan and
memory scan, repeater monitor,
and built-in 1750 Hz repeater ac-
cess tone. It is also splash-resis-
tant for outdoor conditions.

The new "G’ series is compat-
ible with all ICOM IC-2AT/IC-02AT
battery packs, headsets, and
speaker mikes. Optional UT-40
beeper. List price, $529.

Also from ICOM is the IC-
228A 2-meter 25 W mobile rig (the
45 W version is the IC-228H). It
features wideband receive 138
174 MHz and transmit 140-150
MHz; multi-color LCD; 20 memory
channels with programmable and
memory scan capability, priority
watch while operating on another
frequency, and an optional UT-40
tone squelch unit which acts like a
beeper/pager.

This compact unit measures
55" Wx 2" H x 54" D (the IC-
228His6.2" D). There are 13 front
panel controls for easy operation.

Suggested retail prices are

$509 for the 25 W IC-228A, and
$539 for the IC-228H 45 W ver-
sion. ICOM America, Inc., Corpo-
rate Headquarters, 2380 116th
Ave. N.E., PO Box C-90029,
Bellevue WA 98009-9029. 206-
454-8155. Telex: 152210. FAX:
206-454-1509. Circle Reader Ser-
vice number 202.

HEATH COMPANY

Heath is offering the first kit lap-
top computer, the HS-2860. It is
fully PC and AT compatible. It has
a 12 MHz 80286 processor, 1 MB
of standard RAM (expandable to 3
MB), and a 1.4 MB 3.5" disk drive
(second internal drive, 20 and 40
MB internal hard disks, optional).
It can handle spreadsheets, data-
bases, word processing, and a va-
riety of graphics.

Standard features include: 640
x 400 pixel resolution; supertwist
LCD screen; removable battery
pack providing up to six hours of
continuous operation; Expanded
Memory Specification (EMS); par-
allel port; serial port; RGB video
port; and an external floppy drive
jack. The HS-2860 is 3.07"H x
12.2"W x 15.4"D.

You may order the HS-2860 by
calling 1-800-253-0570. The Kkit
sells for $2,999. The HS-2860 is

also available as part of a porta-
ble computer workstation with a
Brother 9-pin printer, nine-foot
parallel cable, and software pack-
age. These items are features in
the 1988 Heathkit Christmas cata-
log, which you may order by
calling 7-800-44-HEATH, or by
writing Heath Company, Depart-
ment 350-038, Benton Harbor M
49022. Circle Reader Service
number 204.
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MFJ ENTERPRISES, INC.

MFJ Enterprises, Inc., has
three new software upgrades to
give previous MFJ Packet units
the features of their latest MFJ
TNC units. These upgrades are:

MFJ-40A: Firmware release
1.1.5. Supports basic Packet fea-
tures for TNCs with 16K RAM.
Price, $19.95.

MFJ-40B: Firmware release
1.2.6. 32K with 32K RAM up-
grade. Price, $39.95. This release
also includes KISS, MFJ Easy-
Mail™, and WEFAX receiving ca-
pability for the IBM, compatible, or
Macintosh computers, using an
MFJ Starter Pack option for
$19.95.

MFJ-40C: This is the same as
the MFJ-40B without the RAM for
TNCsthat already have 32K RAM.
Price, $19.95.

MFJ Enterprises, Inc., PO

i i i ]

B LT L T T P RO WS —

MFJ ENTERPRISES, INC.

R WA e e g ek e ilE

Box 494, Mississippi State MS
39762. 800-647-1800 or 601-323-
5869. Circle Reader Service num-
ber 205.

MICRO COMPUTER
CONCEPTS

Micro Computer Concepts’
RC-1000 Repeater Controller is
available from R&L Electronics,
complete with manual, schemat-
ics, and assembly drawings, for
$219.

The RC-1000 is a microproces-
sor-based (Intel 8751) repeater
controller with an autopatch,
pulse or DTMF dialing, reverse
patch, and control lines for remote
base. Contained ona 5.1" x 3.6"

PCB are the Mitel 8870 DTMF de-
coder, audio switching with DTMF
muting, six pots for audio adjust-
ments to and from the receiver,
transmitter, and phone line.

A relay driver is included for ac-
tive low PTT and transistor buff-
ered selectable active high or low
COS input, 10 jumpers for select-
ing controller options, and a re-
mote base (interface optional).
The RC-1000 has 32 control
codes and 10 user codes, all ac-
cessible via the repeater receiver
or phone line. The on-board recti-
fier/regulator allows powering of
the controller via 12 AC or DC re-
quiring only 200 mA. Wired and
tested, the RC-1000 is distributed
through R&L Electronics, 1315
Maple Ave., Hamilton OH 45011.
800-221-7735 or 513-868-6399 in
Ohio. Circle Reader Service num-
ber 206.

ATLANTIC
SOLAR PRODUCTS, INC.

The Pocket Power Inverter,
ai12 Vv DC to 115 V AC power
supply from Atlantic Solar Prod-
ucts, measures 1.2" x 3.5" x 4.5",
and weighs 14 oz. Plug it into a
cigarette lighter and you have
an AC power supply to operate

sound and video equipment,
electronic test equipment, small
appliances, and communications
equipment, such as FAX and
answering machines. You can
also use it to recharge bat-
teries.

it features an automatic shut-

down to prevent overloading and

excessive discharge, audible
low-battery voltage alarm, 90%
extended use of the DC source.
The Pocket Power Inverter's
operating range is 10-15 V DC
with a voltage out of 115 AC 200
Watt surge capability. Price,
$149.95.

Atlantic Solar Products, Inc.,
9351-J Philadelphia Road,
Baltimore MD 21237, Circle Read-
er Service number 207.
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GTI ELECTRONICS and
SOFTWORKS, INC.

WeatherTrac™ is a combined
hardware/software weather satel-
lite imagery system jointly devel-
oped by Softworks, Inc., and GTI
Electronics. It combines a 64-level
gray scale with a 256,000+ color
palette at 640 x 480 resolution
(scroliable to 800 lines). Weather-
Trac also supports 1024 x 768
mode with a 16-level gray scale
and the same palette; plus im-
age “‘looping,’’ 3-D projection,
histogram analysis, and AVHRR
radiance calibration for direct
read-out of scene equivalent tem-
peratures. VGA + image analysis
tools use a standard mouse inter-
face. Among others, the system
captures analog weather satellite
imagery from GOES-WEFAX,
NOAA/TIROS-N APT (single or
dual channel), SOVIET METEOR,
METEOSAT, GOES-TAP, and
NAFAX (high frequency FM).

The basic WeatherTrac Audio

Decoding System includes an ex-
ternal audio interface, an internal
acquisition and control card, en-
hanced VGA+ graphics card,
software, and manual, for $3495.
The EGA version, without the
mouse-driven image analysis
tools, and excluding an EGA
graphics board, is $1895.

Required are an IBM PC/XT/AT
or compatible, a matching graph-
ics monitor, and an appropriate
audio front-end (antenna/receiv-
er) for the mode(s) of interest.

Contact Softworks, Inc., POB
3114, Allentown, PA 18106. 215-
395-4441. Circle Reader Service
number 208.

BIRD ELECTRONIC
CORPORATION

The new Bird Model 43P Watt-
meter measures true peak power
of SSB and AM modulated RF, as
well as certain rectangular limited
pulse signals. The Model 43P op-
erates exactly the same as the
Model 43, but includes peak read-
ing circuitry to provide a second
operating mode which lets you
measure peak power to an 8%
F.S. accuracy without affecting
the CW measurement capabili-
ties. This circuitry is powered by
two 9 V NEDA 1604 batteries with
an anticipated life of forty-eight
hours in peak mode.

You need no special elements
for peak measurements. The 43P

uses the full array of the standard
Bird plug-in elements. Depending
on the element you select, your
overall frequency range is 450
kHz to 2.3 GHz, and your RF pow-
er range is 100 mW to 10,000 W.
The new Bird Model 43P is $279.

For owners of the standard
Model 43, Bird offers a Retrofit Kit,
Model 4300-400, for $90. The kit
includes a PC board which
mounts inside the Model 43 hous-
ing. Conversion time is less than
fifteen minutes. This enables your
Model 43 to make the same peak
power measurements the Model
43P can make. It also uses the
same batteries and meets the
same F.S. accuracy.

For more information on the
new Bird Model 43P Wattmeter or
the Model 4300-400 Retrofit Kit,
contact your Bird distributor or
Bird Electronic Corporation,
30303 Aurora Road, Solon OH
44139-2794. 216-248-1200. FAX
216-248-5426. Circle Reader Ser-
vice number 209.



antenneX

“The mini-magazine for antenna experimenters’’
DO YOU —

« Have a lousy mobile signal on all bands?

» Need an ingxpensive directional antenna for 10 meters?

e Can'l choose between 2 vertical or horizontal antenna?

» Need a low noise antenna for 160 meters?

« Want In design an antenna but don't want 10 redo the wheel?
« Need 2 program for antenna design and antenna plotting?
« Want to find out # someone eise has solved your problem?
» Don't know what antenna is best for hamsatls or others?

» Negd a disguised mobile antenna for the car?

» Want a cheap automatic antenna coupler for any type rig?
= Just want to learn more about antennas?

THEN YOU MUST SUBSCRIBE TO - anfenneX

anieapeX 5 3 mn-maganne for antenna expenmenters from the
new ham fo the oldtimer. There s something for everyone. From
computer-aided design 1o reference table of dipole measurements
o a question and answer column. Everyone will find something
of interest!

A one year subscription Is only $11.97 for Continental USA and
possesions. $17.00 for foreign surface mail

Send your subscription to:

antenneX

P.0. Box 8995 Dept. 19 Corpus Christi, TX 78412

CIRCLE 82 ON READER SERVICE CARD

SRC-10
REPEATER/LINK
CONTROLLER

T

DTMF muting

Intelligent 1D er
Auxiliary outputs
Easy to interface
Alarm monitor input
Telemetry response lones
Low power CMOS, 22ma (@@ 12v
Detailed application manual
Programmable COS polarities
Repeater & link courtesy tones
Synthesized link/remote base capabillity

$149.00 “n"
CREATIVE CONTROL PRODUCTS

3185 Bunting Avenue

Grand Junction, CO 81504
(303) 434-9405

n;-

CIRCLE 306 ON READER SERVICE CARD

Wideband Preamp 10-1000 Mhz

Dual GasFet low noise
preamplifier for HF, UHF or VHF
systems. Just perfect for the R-
7000. Excellent for Spec

Analyzers, Scanners, etc. Gain 20
Db +/- 1 DB, -3Db at 2 & 1100
Mhz. 1 Db compression of >10
Dbm. Intercept points =45 Dbm.

New shipped price of only
$124.95. Pa. residents please add
6% state tax.
GTl Electronics
RD1 BOX 272
Lehighton, Pa. 18235
717-386-4032

CIRCLE 327 ON READER SERVICE CARD

Rocky Mtn. Shortwave
Amateur Specialists

YAESU « TEN-TEC « NRD525 » GRUNDIG
SONY » MAGNAVOX » AMERITRON « MFJ
METZ = ICOM =« DAIWA = KLM/MIRAGE
AlLPHA DELTA = FAXURITTY « KENWOOD
BENCHER » and others

FT-757
GXII

Allied Appliance & Radio
4253 So. Broadway * Englewood. CO B0110
VISA/MC « Discount Prices « $1.00 For List

303-761-7305

DuicKit GsRV, Loop, & Dipole Kits

Fast & Easy 1o Build « Fall Size GSEV

3495

" F_ll.lufi.' 'l.'i."I_III IssirecioEs s Half Size G52V L1198
" N messaning / cemag dipole coxerage 40-10
* Fimish antenna in minutes » Oarier Sze GoRV 1995

Quality Componenis Tdoke doverane 30:-10
* Presoldered Amphenol PL239 P} Mrrwni Mar%:r kit § 495
* Kinkproof Superflex wire * Antenna Launcher kit $14.95
* Fully insulated. wx sealed, e 00 Dacron T50¥ line 511.95
no-cortode, low noise design T vt g Vi
* Loopa, dipoles. feedlines, eic.
Fll-tl"l-l Anlennas l“- Il'l-l' ‘Eﬂl % Ald S-F' Shlﬂ"l!! o E'lll'llﬂ.l'ﬂ;

AntennasWest™ il st 15 class mai
801) 373-8425 Box 50062-S. Provo. LT 84605

1988 CALL DIRECTORY
(On microfiche)
Call Directory ....
Name@ INAOX: . cossisrassias . aald
Geographic Index
G All three — $20
Shipping per order $3
BUCKMASTER PUBLISHING
Mineral, Virginia 23117
703: B94-5777 800: 282-5628

CIRCLE 7 ON READER SERVICE CARD

Jo Gunn Enterprises

- CB Antennas — Mobile Antennas

— 10 Meter Antennas — Coax

Specifications:

TYPE: Hornzontal Polanzation
GAIN: 15 DB

FRONT TO BACK RATIO: 40 DB
SIDE REJECTION: 45 DB
WEIGHT: 22 Pounds

LENGTH: 13 Feet 5 Inches
FREQ. COVERAGE: (10 Meter) 28.000 -29.999
WIND LOAD: 3.5

WIND SURVIVAL: 100 MPH

POWER HANDUNG CAPABILITIES: 2000 Watts plus PEP

UPS
SHIPPABLE

Call or send $2.00 for Complete
Catalog and Pricing of Antennas.

Route 1 — Box 383
Ethelsville, AL 35461
(205) 658-2229

Hrs: 10am - 6pm (CST)

DEALER INQUIRIES, PLEASE CALL

VARIABLE INDUCTORS

CERAMIC ROLLER INDUC-

TOR, 14.3 uH; 24 turns #12

tinned-copper wire in :

3.3"Lx2'" dia coil. Shaft b

%''LxV%' dia.0/a3x5x6. 4lbs I
[ 8

#339-L44-MED,

T R ‘}!f $24

103 uH ROTARY INDUCTOR using moving contactor,
61 turns #10 wire from 8.8x3,4'* dia coil, 0/a Bx8x14,
18 Ibs sh, #339-L6-L6, used...............$30 $29

COUNTER DIALS

100-turn counter with crank. 0.110
99.9 indicated. 3x3 front plate;
shaft 2Va'"L x V' dia with coupler.
3 Ibs sh. #CR-100T-339,

#KN-1007-339, as above but with
KOIOD ooeeeeisiiriianrecnnnne . 910.95

Prices F.0.B. Lima, 0. - VISA, MASTERCARD Accepled
Allow for Shipping - Write lor 1389 Catalog
Address Dept. 73 - Phone 419/227-6573

FAIR RADIO SALES

1016 E. EUREKA - Box 1105 * LIMA, OHIO - 45802
CIRCLE 75 ON READER SERVICE CARD

The $259.95 Bullet-Tested QRV Solar Power Supply keeps vour

repeater on the air ‘round the clock or powers your 100w HF station

60 hrs a month. Control cincut speeds charpe, protects gol cells &

sezled battenes. Fuolly assembled, R‘h’.innblc. Easihv expanded.
en

Add 510 5&H Aur Maid lni> Si " Hﬂs West
(801)373-8425 Bax 50062-S Provo UT 53605
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Clavaland Instituta
of Electronics

I

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
I 1776 East 17th St Cleveland, Ohio 44114

YES! | want to get started. Send me my CIE school
catalog Including details about the Associate Degree
Program.

Print Name
Address At
Ciry State Zip

Ape ______ Area Code/Phone No.
Check box for G.1. Bulletin on Educational Benefits
[] Veteran [] Active Dury MAIL TODAY!

AAR97

L —_—
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DIAMOND

ANTENNA

KNOWN WORLD-WIDE FOR PREMIUM
QUALITY ANTENNAS AND METERS

POWER/SWR METERS

* Forward & Reflected Power & SWR
*» Selectable RMS or PEP switch
+ 3 Power Ranges:
5/20/200 Watts
30/300/3KW (SX-100 only)
+ Power Meas. Accuracy 5% (typ.)
* Insertion Loss: 0.2 dB Max.
* Wideband Performance

FOUR MODELS TO CHOOSE FROM

SX-100 1.6-60 MHz $109.95
SX-200 1.8-200 MHz $89.95
SX-400 140-525 MHz $99.95
SX-600 Dual-Band $139.95
1.8-200 MHz
140-525 MHz

DUAL-BAND ANTENNAS

We believe that DIAMOND Dual-
Band Antennas are the best
antennas on the market today!"

BASE 2m 70cm  Net
DX-50 28dB 58dB $94.95
DX-200 55dB B8.0dB $139.95

MOBILE 2m 70cm  Net
NR-770S unity 3.0dB $34.95
NR-770R3.0dB 55dB $4795

"We guarantee each DIAMOND antenna
and wattmeter sold by us to meet your
satisfaction or return it to us within ten days
for a full refund!

Orders received by 1 PM PST shipped UPS same day.
Next day UPS delivery available

PARTS ORDERS ONLY — NO TECHNICAL
(B0O) 854-1927
ORDER LINE and/or TECH HELP
(619) 744-0728

FAX 519-744-1943
'‘QUALITY NEED NOT BE EXPENSIVE™

RF PARTS

COMPANY

1320 Grand San Marecns
California 92069
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PECIAL EVENTS

SOUTH BEND IN
JAN7

A Hamfest Swap and Shop will be held at Century
Center, Downtown off US 33 Oneway North between
the Trustcorp Bank Building and the river. Four-lane
highways to door from all directions. Tables: $5/5-
foot round; $15/8x2.5-foot rectangular; $20/8-foot
wall locations. Talk-in on: 6, 52, 98-39, 69-09, 34-
94, 145.29. For information, contact Wayne Werts
K8IXU, 1889 Riverside Drive, South Bend IN 46616
or phone (219) 233-5307.

RIO DE JANEIRO
JAN 7 and JAN 14

The Lions Club International is sponsoring this
contest, commemorating the birthday of Melvin
Jones, their founder. Their goal is to create and
foster a spirit of international understanding and co-
operation. Coordinated by the Rio de Janeiro Ar-
poador Lions Club, the contest is open to all licensed
radio operators. Bands permitted are 80, 40, 20, 15
and 10 meters, phone and CW. Phone and CW must
be entered into separate logs. Jan 7: CW Mode,
starting at 12:00 GMT and continuing for 24 hours.
Jan 14: Phone Mode, starting at 12:00 GMT and
continuing for 24 hours. For information, write Hunt-
ing Lions in the Air Contest Committee, Rio de
Janeiro Arpoador Lions Club, PO Box 2155, Rio de
Janeiro 20011, RJ, Brazil, South America.

MILWAUKEE Wi
JAN 14

The 17th Annual Midwinter Swapfest will be held
at the Waukesha Co. Expo Center from 8 AM to 3
PM. Directions: |-94 to Co. J, south to FT, west to
Expo. Admission: $2 in advance, $3 at the door.
Tables (4-foot): $3 in advance, $4 at door. Electrical
outlet, as available, $5. Advance deadline is Jan. 2,
1889. Dealers welcome. Amateur exams given (write
for details). Food available. Sponsored by the West
Allis Radio Amateur Club. For tickets and informa-
tion, write WARAC SWAPFEST, PO Box 1072, Mii-
waukee WI 53201. Enclose SASE.

JAMAICA NY
JAN 16

The Hall of Science Amateur Radio Club will issue
a commemorative certificate 1o anyone working
HOSARC club station WB2JSM, in celebration of
their 17th anniversary, SSB operation: 14,335 and
21.365. CW operation: 14.065 and 21.135. All fre-
quencies are plus or minus 15 kHz due to QRM from
1500 to 2100 UTC. QSL with a large SASE (50 cents
or 2 IRCs) to HOSARC QSL Manager Arnie Schiff-
man WB2YXB, 81-22 250th Street, Bellrose NY
11426.

HAMMOND LA
JAN 21

The Southeast Louisiana ARC Hamtfest will be at
the SE Louisiana University Recreation Center. Talk-
in on 147.0/46.4. Exams, lables, and fun.
Wheelchair accessible. Contact Joe Farris, 390

Piney Woods, Ponchaloula LA 70454. 504-386-
8393.

SOUTHFIELD Mmi
JAN 22

The Southfield High School Amateur Radio Club is
sponsoring their 23rd Annual Swap and Shop at
Southfield High School. Doors open at 6 AM for
exhibitors. Open to the public from 8 AM to 3 PM.
Admission is $3. Reserved tables are $20 for two
8-foot tables, paid in advance. Additional reserved
tables are $10 each. Plenty of parking, food, and
door prizes. For information and reservations, con-

Ham Doings Around the World

tact Robert Younker, Southfield High School, 24675
Lahser, Southfield Ml 48034, 313-746-8637.

APO SAN FRANCISCO CA
JAN 27

The Kwajalein Amateur Radio Club will operate
KX6BU from 0600Z, Jan. 27, to 0600Z, Feb. 6, 1o
commemorate the 45th anniversary of the Battle of
Kwajalein and Roi-Namur. Frequencies are SSB:
14.250, 21.350, 28.550; and CW: 7.025, 14.050,
28.050. For $7, KX6BU will send you a QSL, a certifi-
cate, and a 64-page book on the Battle of Kwajalein
and Rol-Namur. $3 will bring a QSL and certificate.
Send requests to KX6BU, Box 444, APO San Fran-
cisco CA 96555-0008

CRYSTAL RIVER FL
JAN 29

The 9th Annual Citrus County Hamfest, sponsored
by the Sky High Amateur Radio Club, will be held at
the National Guard Armory, located on Seven Rivers
Drive just south of the Crystal River Airport off Route
US 19. Talk-in frequency on 146.355/.955. Hourly
door prizes, Grand Prize at 2 PM. Packet radio fo-
rum, lots of food, and RV parking available. Admis-
sion is $3 until Jan 14 (send SASE) and $4 thereafter.
XYLs FREE with OM. Swap tables $5. Friday after-
noon set-up hours available by pre-arrangement.
Doors open at 7 AM for exhibitor sel-up, and only
admissions purchased with tables will be allowed
entry. Open to public at @ AM. For tickets, tables, and
information, contact Bob Gordon W1KUL, 904-628-
5045 or SHARC Hamfest, 5334 S. Forest Terrace,
Homosassa FL 32646.

ST. CATHARINES ONT
FEB 4

The Niagara Peninsula Amateur Radio Club Inc. is
holding the 11th Annual Big Event, a hamfest and
dinner dance at the C.A.W. Hall, 125 Bunting Road.
Admission is $3, tables are $12 each commercial
and $5 each non-commercial. Talk-in on 147.24/.84.
For information, write N.P.A.R. Inc., PO Box 692, St.

Catharines, Ontario L2R-6Y3, Canada, or phone
416-937-0590.

MELVILLE LONG ISLAND NY
FEBS

The Long Island Mobile Amateur Radio Club, Inc.,
will sponsor a hamfest at the Electricians Hall, 41
Pinelawn Road. Doors open from 9 AM to 3 PM.
Admission $4, $§3 after 11:30 AM. Sellers’ 4’ x 6’
tables are $12 each, or bring your own at $1.50 a
fool, 6-fool minimum. Helpers pay admission. Regis-
tration in advance only, check payable o LIMARC.
Talk-in on 146.85, L.I.E. Route 495 to Exit 49 North,
Ya mile right turn onto Pinelawn Road. For informa-
tion, contact Mark Nadel NK2T, 22 Springtime Lane
East, Levittown NY 11756. 516-796-2366, or Hank
Wener WB2ALW, 201-694-1811.

MONTPELIER VT
FEB 4-5

The Central Vermont Amateur Radio Club W1BD
is having its 1989 QSO Party on the above dates from
0001Z the 4th to 2400Z the 5th. Suggested frequen-
cies are Phone: 80-15 meters; the first 25 kHz up
from the beginning of the General Phone band edge,
Novice 10 meter phone portion, 50.110, 144 .2; CW:
3540, 3720, 7040, 7120, 14040, 21040, 21140,
28040; and RTTY: 3620 and 90 kHz from lower edge
of other bands. For rules on exchanges and scoring,
information about awards, and official score and log
sheetls, send an SASE (two, if you want to receive the
resulls) to D. Loverin WATPDN, 50 Liberty Street,
Montpelier VT 05602.



SELECT 5 BOOKS
for only $3%

(values to $133.70
and get a FREE Gift!

1740P £10.00

How to l?e;ild Y
Electronic Circuit
Diagrams

Eopet 6l RS F
gl ey A

2865 $21.95 2960 $26.95

(T v |
SOLID
STATE

CIRCUITS

D MW :ﬁ“"l"‘

2965 $24.95

SHORTWAVE |
LISTENEK 3 ~ 2941 521.85 2975 $24.95

Electronics projects . . . ideas . . . the latest technology
all at up to 50% off publishers’ prices.

How to Test
Almoxt Everything

Electronic Membership Benefits « Big Savings. In addition to this introductory
-—— offer, you keep saving substantially with members’ prices of up to 50% off the
publishers’ prices. = Bonus Books. Starting immediately, you will be eligible for
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. * Club
— News Bulletins. 14 times per year you will receive the Book Club News, describ-
RPMOTE CONTROL ' ing all the current selections—mains, alternates, extras—plus bonus offers and
TEMATISY MGELTS 3 special sales, with hundreds of titles to choose from. * Automatic Order. If you
K . want the Main Selection, do nothing and it will be sent to you automatically. If
you prefer another selection, or no book at all, simply indicate your choice on the
reply form provided. As a member, you agree to purchase at least 3 books within
the next 12 months and may resign at any time thereafter. = Ironclad No-Risk
Guarantee. If not satisfied with your books, return them within 10 days without
obligation! * Exceptional Quality. All books are quality publishers' editions
especially selected by our Editorial Board.

K790F $33.95 2002  $24.95 ©1989 ELECTRONICS BOOK CLUB, Blue Ridge Summit, PA 17294-0810 L
e
s L ] L ] ’
e FREE when you join! i
HUNTING Reference Guide to Electronics fcference Gubde
T LTl "
e Manufacturers’ Publications e s
A time- and money-saving list \anulacturers’
of product literature from all _
Paiblications

the major electronics suppliers.
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must remit in U.S. currency. This order subject to acceptance by the Electronics Book Club®.

All books are hardcover unless numbers are followed by a “P™ lor paperback. STAR189
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e | o ’ Blue Ridge Summit, PA 17294-0810 : —
SCHEMATICS | pioase accept my membership in the Electronics Book Club® and send the 5 volumes fisted o [RENPNSREN) SWIDHRG RS
« below, plus my FREE copy of Reference Guide fo Electronics Manufacturers’ Publications e BNVESTERS & (XSS
= s (2683F), billing me $3.95 plus shipping and handling charges. If not satisfied, | may retun  ® g
-y el e the books within ten days without obligation and have my membership cancelled. | agree 1o :
s £ * purchase at least 3 books at regular Club prices (plus shipping and handling) during the next
- : 12 months and may resign any time thereafter. &
L
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’ o 8 '] ™
- — SO ® .
-
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CB-TO-TEN
'I'II[ W“nln 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!
IS Yours For Only ¢ Title Issue
I Bandplan and Crystal Info May 77
2 Conversion Data May 77
3 Radio Shack TRC-47 Jul 77
4 E.F. Johnson Messenger 1234 Jul 77
5 Hy-Gain 670B Jul 77
6 Antenns Suggestions Dec 77
7 Radio Shack Realistic TRC-lI Dec 77
8 The Publicom | Feb 78
9 How about S5B Conversions? Jul 78
10 Radio Shack TRC-11 and TRC-74 Aug 78
11 Radio Shack Realistic Mini 23 Sep 78
12 Hy-Range 681A (Hy-Gain) Sep 78
13 Kraco KCB-2310B et 78
14 Lafayette Telsat 55B-75 Nov 7B
Yes, p]aceg }rgu'\rg never even 15 Radio Shack Realistic TRC-452 Nov 78
16 CB Walkie-Talkie Conversion Nov 78
heard of! Nearly 400 DX coun- 17 Sharp Model CB-800A Jan 79
.- 1B SBE Sidebander [l and Pace 123A an79
tries gleaned from the Awards 19 Midland 13-882C and Other PLL Rigs .‘]'ﬂm_.- 79
Liﬁlﬁ uf dnzens Df ]_ARU mem- 20 Lalayette 55B-75 and 55B-100 Jun 79
i 21 Royce 1-655 Nov 79
bers—more countries than any | 22 johnson Viking 352 Nov 79
. 23 CBto 10FM -Part | an B0
other map available anywhere! 24 CBto10FM - Part Il i’eh 80
25 More Talk Paower for the TRC-11 Mar 80
ARRL's DXCC map doesn’teven 26 Sears RoadTalker 40 Mar 8O
: | 27 Penney's 55B Rig Apr 80
come close! . 28 The Poly-Paks 40-Channel CB Board Jun B0
73 Magazine offers readers our | 29 TheCobra 132 Jul 80
. 30 New Life for 55B CB Rigs Jul 80
glﬂm DX Mﬂp of the World for 31 Double Your Channels in S5B Conversions jul 80
. 3 32 OnTen FM Aug 80
the abaurdly low P of ﬂﬂl}" 33 Put That Hy-Gain CB Board to Use Sep 80
$5.00 plus $1 postage & handling. 34 Peaking and Tweaking Hy-Gain Boards Mar 82
35 CB to CW? {Hy-Gain) Jul 82
36 Maximum Modulation for CB Conversions Dec 82
- 37 Beef Up Your CB1o-CW Conversion Febh 83
“ﬂ“ 'o"r 0rdtr To. 38 Add a Digital Readout to Your CB Conversion Feb B3
73 Magazine| WGE Center, Send $3.00 for the first article and $1.50 each thereafler. Just
choose the article numbersand call with a credit card number
PEtEI’bBTUUgh1 NH 03458 or send a check or money order to: CB o Ten, 73 Amateur

Rodwo Magazine, WGE Center. Peterborough NH 03458 [603-
525-4201).

OSL Cards

W2NSD/1

Style Y

QSLs

Now you can get the highest quality QSL cards without spending a fortune!
We put these cards on our press as filler between jobs; it gives the pressmen
something to do and lets us print QSLs for you at an absurdly low price.

Not that we skimp: All three styles are produced in two colors (blue globe or
satellite with black type). At these prices, you can start the new year out right by
QSLing all those disappointed hams who've been waiting for your card. Tell ‘'em
the card was printed by Wayne!

Send me the cards and quantities indicated below.

Style: (W [OX [0OY Quantity: [ 100—$8.97

Please print your name and address [] 250—$19.97
exactly as it will appear on your [1 500—$39.97
cards: Please add $1 postage & handling

Name

Address
City

Call

State
1 Check ] Amex L1 MC

# Expires
Please allow 4 to 6 weeks for delivery. 73 Magazine, WGE Center, Peterborough NH 03458, Attn: QSL Orders

Zip
1 VISA

Genesis

UNCLE WAYNE'S

CODE TAPES

We ‘ve had so many phone calls
from people wanting our famous
73 code tapes that we ‘ve decided
to bring them back!

$6.95

5 wpm-This is the beginning tape,
taking you through the 26 letters, 10
numbers and necessary punctua-
tion, complete with practice every
step of the way. The ease of learning
gives confidence even to the faint of
heart.

The Stickler’ $6.95

6+ wpm-This is the practice tape
for those who survived the 5 wpm
tape, and it's also the tape for the
Novice and Technician licenses. It is
comprised of one solid hour of code.
Characters are sent at 13 wpm and
spaced at 5 wpm. Code groups are
entirely random characters sent in
groups of five—definitely not mem-
orizable!

$6.95

13+ wpm-Code groups again, at a
brisk 13+ wpm so you'll be really at
ease when you sit down in front of a
steely-eyed volunteer examiner
who starts sending lain lan-
guage at only 13 per. You'll need this
extra margin to overcome the sheer
panic universal in most test situa-
tions. You've come this far, so don't
get code shy now!

"Back Breaker”

$6.95

20+ wpm-Congratulations! Okay,
the challenge of code is what’s got-
ten }'nu this far, so don't quit now.

r the Extra class license. We
send the code faster than 20 per. It's
like wearing lead weights on your
feet when you run; you'll wonder
why the examiner is sending so
slowly!

Courageous”

Code Tapes

Genesis
The Stickler

Courageous

Back Breaker %56.95

$6.95
$6.95 b

$6.95

— — m— o —

— o E— o e

_— e e e T

For FIRST CLASS MAIL, add an addi-
tional $1.50 for prompter delivery.

Name Call
Address
City State Zip
| AE I MC L VISA LI Check/MO
Card # Exp. Date
Mail your order to 73 Magazine,
WGE Center, Peterborough NH 03458
e e o N N e~ T . ]



UNCLE WAYNE'S BOOKSHELK

Aw right, a’ready! NOW, the popular electronics and amateur radio
books you've been hounding poor old Uncle Wayne for are here!
Now you can build up your hamshack library with these soft-cover
Javorites. . .

« [he Packel Radio Handdook
by Jonathan L. Mayo KR3T
**...an excellent piece of work., Well worth
reading for both the experienced and the new
packeteer. . .the definitive guide to amateur
packet operation. :
—Gwyn Reedy WIBEL Only $14.95

PACKET RADIO
HANDBOOR

«The Beginncr's Nandbook ol Amaicur Radio

— 2 Edilion by Clay Laster
Combines theory and practice in an easy-to-un-
derstand format, and provides information for
choosing and installing radio receivers and trans-
mitters, antennas, transmission lines, and test equipment. 400 pages, 291
illustrations $16.95

DX Power: Elicclive Techalques lor Radie Amalewrs by Eugene B. Tilton KSRSG
256 pages, 10 illustrations $10.00

= e§jccrels of Ham Radio DXing
Secrets of
Ham Radio

DXing
§ D)(mg

by Dave Ingram K4TW]
(Hard Cover only) 176 pages, 102 illustrations
$12.95

« [ransmilicr B ————

MITTER
ol e, | T
Spice RS UnED_
by Joseph D. '
Moell KOOV and
Thomas N. Curlee
WB6UZZ

336 pages, 248 il-

lustrations $17.95

=The Diglial Nevice by Jim Grubbs K9EI
Your guide to the fascinating worlds of commu-
nication that have just opened for thousands of amateur radio operators. Now
you can learn about everything from Morse code to the latest in packet radio

technology. $9.95
«The Commodorc Bam's Companion by Jim Grubbs K9EI

160 pages of useful information on selecting a Commodore computer for the
ham shack, where to find specialized programs. the Commodore-packet con-
nection, and more! $9.95

eMasicr llandbook of 1001 Circulls— Solld-Sialc tdilion

by Kendall Webster Sessions
With this outstanding reference in hand, electronics hobbyists and professionals
will never have to search for schematics again. Completely updated, the book 1s
thoroughly indexed and all 1001 circuits are clearly illustrated. 420 pages.
$19.95 soft cover

«The Coniesl Cookbook by Bill Zachary N6OP
One of ham radio's winningest contesters lets you in on the tips and technigues
of the Big Guns. You'll learn which duping method to use, find out what
equipment you'll need, and discover the secret of building a pileup. Includes
separate chapters on DX and domestic contests. $5.95 while they last!

«The Magic ol Bam Radle by Jerold Swank KWSHXR , begins with a brief history
of amateur radio and Jerry's involvement in it. Part 2 details many of ham
radio’s heroic moments. Hamdom's close ties with the continent of Antarctica
are the subject of Part 3. In Part 4 the strange and humorous sides of ham life get
their due. And what of the future? Part 5 peers into the crystal ball, Only $4.95

«World Press Services Frequeacies (RTTY) by Thomas Harrington WSOMV
A comprehensive manual covering Radioteletype news monitoring—contains
all information—antenna, receivers, terminal units, plus three extensive fre-
quency lists. Covers 65 World Press Services broadcasting in English. “*The
Original Press Book.'" 84 pages. $8.95

*RTTY Today by Dave Ingram K4TW]
The new and only up-to-date RTTY book in existence, Covers all facets of
RTTY—RTTY and Home Computers—most comprehensive RTTY guide ever
published. Fully illustrated. A must for RTTY fans. 112 pages. $8.95

«Shoriwave Clandesiine Conlidcalial by Gerry L. Dexter
Fascinating reading—new book covers all clandestine broadcasting, country by
country—tells frequencies, other unpublished information—spy—insurgents—
freedom fighters—rebel—anarchist radio—secret radio—covers all. Current
publication. 84 pages $8.95

= Saiclllic and Cabie TV

Scrambling and Descrambling by Brent Gale & Frank Baylin . This new book
was wrilten for readers who do not have a technical education, but who want to
have an understanding of the technology of satellite and cable scrambling and
descrambling. 256 pages. $19.95

Sheriwave bircclory by Frank Baylin
A complete directory listing all domestic and foreign station frequencies data

from 1.6 MHz to 30 MHz. Over 6,000 listings of Air Forces, Navies, Army,
energy, emergency, spy, smugglers, pirate/clandestines, acro federal space.
interpol and many more services. Covers all types of transmission modes. SSB,
RTTY, FAX, CW and AM. $17.95

«The idden Signals on Salclllic TV by Thomas P. Harrington and Bob Cooper Jr.
New book shows and tells how to tune in the many thousands of Telephone,
Data, Telex, Teletype, Facsimile Signals on most of the TV Satellites, covers
equipment, hook-ups, where to tune. Only book covering these secret signals on
the satellites, plus all subcarriers. 234 pages. $19.95

*GGTE Norsc Tuler
Floppy disk for IBM PC, XT, AT and compatibles. Leam the International

Morse code or improve your capabilities. One diskette will take you from
beginner through extra class in easy self-paced lessons. Standard or Farnsworth
mode. Code speeds from 1 to over 100 words per minute, $20.00

oTHE WORLD Is Yours For Saly $5.00

Yes, places you've never even heard of! Nearly 400 DX countries gleaned from
the Awards Lists of dozens of IARU members—more countries than any other
map available anywhere! ARRL's DXCC map doesn't even come close! 73
Magazine offers readers our giant DX Map of the World (in classic black and
white) for the absurdly low price of only $5.00 plus $1.00 postage and
handling.

A - e o s P v e gl el e T W
t Uncic Wagne's Bookshell Order Form |
| L] The Magicof HamBMED . .. - .- oo v s opnnes comvan s asemess = $4.95 |
[ The Comtest Cookbatk . 5 .05 50 . 5570 16 0 s o 0'asil b a'n/a's 03 a s akp/id $5.95
| [ The Packet Radio Handbook . . . .........c.oceveuneeennns $14.95 |
| [ The Beginner's Handbook of AmateurRadio .. ............. $16.95 |
| 1 DX Power: Effective Techniques for Radio Amateurs ........ $10.00 |
] Transmitter Hunting: Radio Direction Finding Simplified .. .. .. 17.95
T e DR TINS5 o b - L N O SRS $9.95 |
| [0 The Commodore Ham’s Companion . . . . ... .......coeouuoun.. 9.95 |
| U] Master Handbook of 1001 Circuits .. ... ...ccciviiinnunnnn 19.95 |
i ] World Press Services Frequencies (RTTY). . ................. 8.95 |
I I_ o e T e e e ey o . $8.95 I
_l Shortwave Clandestine Cﬂnf o 1o [ F e ey Y s S B 8.95
| [ Satellite and Cable TV Scrambling. . . .....coovovineennnnn. 19.95 |
| ) Sh o O e L o e L e S R s rel/n o > 17.95 |
| [ The Hidden Signalson Satellite TV . .......ocvviiiinnanan $19.95 |
, LI GGTE Morse Tutor floppydisk.......................... $20.00 |
| Add $1.00 for postage & handling. For FIRST CLASS MAIL addan |
| additional $1.50 for prompter delivery I
I Please Print! Total Enclosed :
| Name |
| Call |
: Address :
| City State Zip i
: LIAE LIMC LIVISA [ 1Check/Money Order |
| Card # Exp. Date I

Mail your order to 73 Magazine, WGE Center, Peterborough NH 03458 Attn: Uncle Wayne o



CONTINUOUS COVERAGE ANTENNAS
FOR COMMERCIAL & AMATEUR SERVICE

Model AC 1.8-30

® SWR Max2:1, 1.4:1 average from 1.8 to 30 MHz
® Can be installed in approximately 80 ft. space
® Ideal for commercial services for multi fre-
quency opergtion without the need for
antenng tuners or additional anfennas
® Handles 1 KW, 2 KW PEP ICAS
@ Higher power models avaolioble on
special order, Contact your
dedaler or factory

NF TRANSPORMER

.

e RECT COAN FERD

1.8 to 30 MHz

$175:90

SHIPPING & HANDUING
ADD 3400

RALANCING
T NETWORK

US Potent No 4511898

Model AC 3.5-30

® SWR less thon 2:1 from 3.5 1o 30 MHz

e Complete assembled. Balun terminated with
standard 50-239 connector

® Power capability 1 KW - 2 KW PEP ICAS, Higher
power model is available on special order

® Designed for 50 ohm feedline

® Weather proof balun and balancing network

|-

3.5 to 30 MHz

$184-50

SHIPPING & HANDLING
ADD 5400

g

S00Hz - 800OMH: ACTIVE RECEIVE ANTENNA

The revolutionary SUPER VAK-TENNA advances the stme-
of -the-art by providing supérb reception, extremely wide
coverage, small size and SUCTION CUP MOLUNTING in
one compact antenna! Low noise/High gain 14 db (or bet-
ter) active amplifier is built in for umiurpassed reception.
A female BNC connector connecis to your receiver. 15 feet
of coax cahle and 1I1SVAC power unit are also supplied

: SUCTION CUP MOUNT VAK-TENNA!
g Only $29. %
[DEAL FOR APARTMENTS OR OFFICES!

: Mount this antenna 1o your window for the BEST :
T coverage, Two VERY powerful suction cups hold firmly @
t for weeks. Whips telescope 1w 79" yet fold to only 12° :
§ This antenna iz 8 MUST for people who travel! Receives :
30-500 MHz or transmit 70-230 MHe with up (o 5':}5
wartts! Complete with 15" of coax and choice of PL259, @
§E BNC, Motorola or F connector. :

Kathy Sez
“Theie products are A-OR

SIGNAL INTENSIFIERS
Priced from $29, ™

4 HEARING AID FOR YOUR
RECEIVER OR SCANXER

'; - The State of the A in

WIDEBAND preampy’

t | - Make small antennas perform

like BIG ones!

- Fully Assembled and BUILT
TO LAST!

- 110 VAC or 12 VDC powerad!
- VHF/UHF or MF/HF available!
- Many models! Send for specs!

5 i

MEDFORD, NY 11763

Moy . Add $3 Shipping/Handling.
IELS{:;E:I; IHF'BRII'.’IEEEE«ll"ulﬁ. INC NY dd Sales Tax
- .0. [ SATISFACTION GUARANTEED: |

Order any product (except software) from
EPl and if not smtsfied return 1 withm 1S
days for a full refund (less shipping/handling).

(516) 764-9798
SEND FOR MORE DETAILS!  US MADE!

CIRCLE 53 ON READER SERVICE CARD CIRCLE 291 ON READER SERVICE CARD

HIGH PERFORMANCE
PRESELECTOR-PREAMP

. » . ; — PATENTED
The solution to most interference, intermod, and desense Lt
problems in AMATEUR and COMMERCIAL systems. VHF j; UHF
* 40 to 1000 Mhz - tuned to your frequency (140-175) P (420-520)
* 5 large helical resonators ® No Hole LS ® 3 db gain
* L ow noise - High overload resistance ® Easy lo Mount | ® No Hole
* 8 dB gain - ultimate rejection> 80 dB ® Rugged ' ® Easy to Mount
e 10 1o 15 voits DC operation ® Superior - * Rugged |
e Size - 1.6 x 2.6 x 4.75" exc. conneclors Performance ‘ e Superior
* FANTASTIC REJECTION! ® Radiator Snaps Performance
T}gair:al rejection: Price - CALL bipolar w/RCA jacks On and Off ® Radiator Snaps
+ 600 Khz@144 Mhz: —28dB  Connector options; BCN $5, UHF $6, ® Competitively Priced On and Off

+1.6 Mhz@220 Mhz: —40dB
+5 Mhz@450 Mhz: —-50dB

N $10

» For lransceivers and repeaters - AMATEUR and COMMERCIAL

= Automalic operation - adjustiable speed and amplitude

» Small size - easy installation - 7 o 15 voits DC

* @ selectable, reprogrammable messages - each up 1o 2 min. long
= Wired, tested, and programmed with your message(s)

Model ID-1 - $54.95 Model ID-2 w/2 to 10 minute timer - $79.95

We offer a complete line of transmitter and recelver strips
and synthesizers lor amateur and commerclal use.
Requesl! our free catalog

GLB ELECTRONICS,INC.

SUPER HOT! GaAs Fet option $20

Mastercard and VISA welcome

e Competitively Priced

® Rugged - Goes through Car
Wash Without Removal

® Superior Performance

® Broad Bandwidth

® Small Size

¢ Competitively Priced

A ESERIY == A ST
§=.-===.r- = i-’;iﬁ_!_;?;:,w{ ']
COMMUNMICATIONS ANTENNAS

Cellular/Trunking
(800-895 MHz)
® 3db Gain
® No Hole
® Easy fo Mount

3900-B River Road
Schiller Park, IL 601786
312-671-6690

brings imagination and innovation to

151 Commerce Pkwy., Buffalo, NY 14224

antennas .. ... . and has been

716-675-6740 9to 4

since 194871

CIRCLE 17 ON READER SERVICE CARD
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RP

Number 27 on your Feedback card

Mike Bryce WBBVGE
2225 Mayfiower N.W.
Massillon, OH 44646

The Captive Electrolyte Battery

Using the proper method, you'd
be surprised at the amount of
power you can save up in a couple
of sunny days. A relatively new
innovation in lead-acid battery
construction uses a captive elec-
trolyte. The Gel/Cell™ from Globe
Battery and the Absolyte™ ab-
sorbed-electrolyte battery from
GNB Battery Company work
about the same as the liquid lead-
acid battery, only the electrolyte is
jelled. The batteries are then fully
enclosed, allowing operation in
any position. They will not leak,
spill, or emit gas. Of course, some
gassing occurs, but special chem-
icals inside the battery recombine
the gas back into the electrolyte. If
excessive gas is generated, a
special one-way vent allows the
gas to escape.

In these gell-cell batteries, you
can't add water or take specific
gravity readings. They stand up to
freezing temperatures without
harm. The captive electrolyte con-
cept provides a solution to many
of the basic problems inherent in
lead-acid batteries, and although
these batteries are more expen-
sive per unit of capacity than their
liquid-filled counterparts, their ad-
vantages often outweigh the cost
differential. You should consider
them for all photovoltaic applica-
tions, especially those in which
site access for regular periodic
maintenance is impractical.

Batteries for Photovoltaic
Energy Storage

Armed with this information,
how do you go about choosing the
proper battery for PV storage?
First, | don't recommend using
used batteries, unless you know
where they came from and what
they where used for. The best
method is to use batteries of the
same make, type, manufacturer,
and age. When the batteries age
together, the whole bank will age
at the same rate, unless you get a
bum battery in your purchase.

One of the strong indications of
a battery that it is deep-cycle is its
heavy weight. Don't be fooled,
however, into buying a large truck
battery or Cat™ battery just be-
cause it is heavy. All you really get

Low Power Operation

iIs a heavy starter battery. Truck
batteries are not deep-cycle; nei-
ther are most Die-Hards™. Since
advertising is always a bit less
than accurate, be persistent,
skeptical, and slow-moving. Be-
cause of the weight, purchase
your batteries from a local source,
unless you can get together with a
group and purchase in large lots.

Who makes the best deep-cycle
battery? A loaded guestion, but
some of the better manufacturers
are: Exide, Trojan, Douglas, and
GNB. | use the Exide EV-IV and
Exide GC-4. These are designed
for electric golf carts. Each battery
weighs about sixty-five pounds.
The nominal voltage is 6 volts, so
you need two batteries for a 12
volit system. The Exide EV-IV and
GC-4 are both rated at 220 amp/hr
at a 20-hour rate. That means |
can draw 11 amps for over 20
hours on each string of two batter-
ies. My system has eight of these
batteries, so | can pull about 44
amps from the bank for 20 hours!

Installing and Mounting the
Batteries

In a recent test, | loaded the en-
tire storage bank down at 5 amps,
and five days later the load was
still going. The condition of the
battery bank was at a 65% depth
of discharge. Since it takes two of
the Exide EV-IVs to get a nominal
12 volt system, sixty-five pounds
per battery can add up quickly. |
have roughly one quarter ton of
lead and acid in the basement, not
counting the extra six portable
105 amp/hr jobs. Mounting the
batteries clearly can become an
engineering task!

In my original setup, | used two-
by-fours bolted to the cement
floor. Over these | placed 3" ex-
ternal plywood. Then | installed
wood runners on the plywood, and
onto these | set the batteries. Be-
sides keeping the bottoms of the
batteries from sitting right on top
of the plywood, the runners pro-
vided a path for air exchange be-
tween the individual batteries.
Lastly, | gave everything several
coats of polysealer.

Keep in mind you need two bat-
teries to make up a 12 volt system.
You can connect them together
with battery connectors like those
in your car. | soldered the connec-
tion and then used the built-in
clamp, making sure not to tighten

Photo A. These small 5-watt panels operate quite a bit of gear when
hitched to a good storage system.

the bolts too much. The connec-
tors are made of lead, and the
bolts can pull through. | used a
“"flex'' size double-''O"" multi-
strand copper wire for the inter-
connecting cable. If you can’t find
such a critter, ask for welder cable
at your local welding supply
house. You won't need too much
for interconnections, so ask for
the loose odds and ends.

In designing your storage bank,
remember that voitage is additive
when batteries are connected in
series. Ampere-hour (capacity) is
additive when batteries are con-
nected in parallel. You can use
almost any type of configuration
provided you follow the above re-
quirements concerning battery
age, make, etc. You can add more
parallel batteries when your pock-
et book permits. While this may
contradict my advice to use bat-
teries of the same age, you can
add batteries later as long as you
provide enough charge current to
the battery bank. The new cells and
the old cells will then equalize the
charge. It's not a GOOD idea, but
you can do it. If you use a lot of
energy from your battery system,
and your PV array is undersized
for maintaining energy storage, it
would then be best to replace all
the batteries. Otherwise, go ahead
and mix the new with the old.

Measuring Battery Charge

No one has yet invented a
“fuel’” gauge for batteries, and it
is not easy or cheap to determine
how much “'juice’ is in your bat-
teries at any instant. All you can
do is measure the amp/hr out of
the battery system and the amp/hr
into the system. But this is expen-
sive and not worth it. There are
two other ways of ball-park guess-
ing the battery state-of-charge:
measuring specific gravity or
terminal voltage.

Measuring Specific Gravity and
Terminal Voltage

Let's look at specific gravity

first. As you know, a discharging
battery will show a drop in the
specific gravity when measured
with a hydrometer. This reflects
the state-of-charge only within
these guidelines: The battery elec-
trolyte must be at 80°F, and the
battery must have been discharged
at the proper amp/hr rate.

A higher than normal discharge
rate gives false readings, as does
too-high or too-low electrolyte
temperatures. At very high rates
of discharge, the electrolytes on
the plates are weaker than those
in the rest of the cell (because they
can’t mix with the rest of the elec-
trolytes), giving a false and mis-
leading result.

As lead-acid batteries dis-
charge, the drop in specific gravi-
ty is quite linear. A plot of the re-
sults shows a nice curve. When
charging the batteries, however,
the specific gravity doesn’t return
the same linear reading. You have
to charge, and charge, and
charge some more before the
hydrometer starts to show an in-
crease in specific gravity.

Measuring battery terminal
voltage is by far the most common
method of checking the state-of-
charge. The actual battery voltage
within each cell of a battery bank
varies, depending on whether it is
being charged or discharged, and
whether it is standing open-circuit
(unconnected) or not.

For single cells, the voitage
generally ranges from 1.75to 2.5
volts, with 2.1 volts nominal. So a
fully charged six-cell lead-acid
battery terminal voltage is 12.6
volts—not 13.8! We can and do
float the terminal voltage at 13.0to
14.5 volts, but the actual battery
voltage, after the surface charge
Is removed, settles down to 12.6
voits, Keep this in mind when run-
ning RF gear. Almost all commer-
cial RF transmitters spec their
amplifiers at 13.8 voits. Running
the same radio from your battery
bank will produce a lower RF out-
put. You can really see that one
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voit drop, especially in high-power
RF equipment. All the same con-
ditions that affect the results in
hydrometer readings also raise
their ugly heads in terminal
voltage measurements, especial-
ly a very high charge current.

There's a lot going on with bat-
teries, but I'm not quite done yet!
Just as we have learned that
batteries come in different
voltages and capacities, they also
come in different percentages of
acid. We have 1300, 1280, and
1265 batteries. If your local friend-
ly battery person asks you which
kind you want, tell him 1280. What
do these numbers tell? They indi-
cate the full charge specific gravi-
ty acid concentration.

A fully charged 1300 battery
reads 1.300 on the hydrometer.
Likewise, a fully charged 1280
shows 1.280 on the hydrometer.
Golf cart batteries and your Exide
HC-27-106 battery are 1280 bati-
teries. All the very large batteries
built for heavy industrial use are
1300 batteries, as are the batter-
les for electric personal carriers,
tow motors, and floor sweepers.
The batteries your local phone

company uses are 1265, which
have a life of over 25 years. The
lower concentration of electrolytic
acid will not eat away at the in-
sides as fast as a higher one
would.

Last Word on Battery Testing

How do you test a battery to find
out if it is up to par? Charge it up
and then discharge it at the rec-
ommended rate. Next, plot the re-
sults to find out if the battery can
deliver its rated capacity. This is
not practical for most of us, espe-
cially in measuring a large battery
bank. At many larger battery
shops, they use a load meter to
check each battery they sell. It's
simple to use. You load the bat-
tery down at three times the total
amp/hr rating of the battery for 15
seconds. A good battery will hold
its terminal voltage to at least 9.6
voits. For example, to test one 6
volt Exide battery, load the battery
at 660 amperes for 15 seconds.
The battery must hold its terminal
voltage at 4.8 volts (half the re-
quired 12 volt rating) to pass..

Working with your own energy
production is a fulfiling pastime.

Checking batiery fluids, cleaning
and checking cables, and remov-
ing accumulated dust and debris
becomes routine.

Taking Precautions

When working around batter-
ies, you must be aware of the
danger, as deadly as it is silent, of
voltage. While most of us use a
nominal system voltage of 12
volts, some of you may use higher
battery systems of up to 140 voits
DC. It's easy to become careless,
especially if your system is 12
volts, and | know of no one who
has been zapped with 12 volts.
But imagine—you're wearing a
ring, get it across two terminals,
and 1000 amps of current flow
through it. Instant meitdown! You
lose a finger!

Gas is another major danger.
Because of gassing, you must
provide adequate ventilation for
the storage room. Besides the un-
pleasantness of the “dry throat”
you get from the presence of free
hydrogen, there's always the ex-
citement of the Hindenburg effect:
it only takes 4% hydrogen and
one match to demonstrate it. If

you don't have tight connections
at the battery terminals, or if you
drop a wrench between the posts,
you don’t even need the match!
Even if only one battery, instead of
the whole bank, explodes, you've
still got a good chance of getting a
cardiac arrest from the shotgun
noise at close quarters, or some
nasty burns from sprayed acid.

Carelessness and batteries
don’t mix—not quietly, that is. For
goodness’' sakes, use an eye
shield—battery acid is the third
major danger.

Let's See Those Pix!

| still have not received any pho-
tographs of QRPer shacks. Looks
like I'll have to be the first and use
one of my shacks. That means I'll
have to clean it up first! I'll be
reprinting the HW-8 handbook.
I'm still looking for mods for the
HW-8 and the newer HW-9, and |
hope to have the books done by
the spring of '89.

Next month I'll have a lot of odd
and ends to distract you from the
cold. Miss one month and you'll
miss a lot. Slow that electric meter
down, go QRP'EE]

Mumber 28 on your Feedback card

Ham HELP

We are happy to provide Ham
Help listings free, on a space-
available basis. To make our job
easier and to insure your listing is
correct, please lype or print your
requesl clearly on a full (82" x
11") sheet of paper. Double-
space and use upper and lower
case |etters where appropriate.
Also, write numbers carefully—a
1, for example, can be read as
anloraniora7asa 1. Thanks for
your cooperation.

Need schematic, etc., for Delco
30BCTS1 from Sam’s AR-339.
Will pay postage and copying
costs.

Lisle T. Hines K2QLA
11 Meadow Drive
Homer NY 13077

Wanted: Manual and schematic
for KLM Linear Amplifier, Model
No. 30-140B. Will gladly pay copy-
ing and mailing costs.

Edward Moiser N8IOV
4376 Coolidge Road
Coleman MI 48618

Your Bulletin Board

| am looking for the following
items (please state price and/or
condition in correspondence):
Two MRF-455 A transistors; MFJ-
962, -949C, -941D, or 989 anten-
na tuner, five 7868 tubes; ten #12
6-V lamps for Bogen PA Amps;
one bandswitch each for the
Panasonic RF 2800 receiver
#RSR 98W or equivalent; one
printer and disk drive for the
Tandy Color Computer |l Model
26-3127; and one Z-80/CPM and
Modem Board for the Apple lle
Pro System.
Mike Adams
Haney Vo-Tech Center
3016 Hwy 77
Panama City FL 32405

I'm looking for manuals and/or
schematics for a Heathkit model
GR-91 receiver. I'll gladly pay for
any costs incurred.

Darrel L. Daley KL7DN
Radio Free Vermont
P.O. Box 445

Putney VT 05346
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Does anyone know where |
might purchase a new or used TK-
1/BC-1 memory backup power
supply for my Kenwood TR-78007
It is a small AC adapter that plugs
into a wall outlet and retains
the memory frequencies in the
TR-7800. Thank you.

Michael A. Horn
516 Union Place
Fremont OH 43420

| would like to hear from anyone

who uses the Tandy Model 100

and 200 for amateur radio. | am

interested in any programs, espe-
cially satellite tracking.

Scott Harvey KATFVV

2517 N. Calispel

Spokane WA 99205

Gentlemen: | just “‘inherited”
an old Gonset Communicator Il, 2
meter AM transceiver! Someone
removed the mike jack and didn't
sketch the location of the wires. |
need a schematic for this unit. If
you have one, I'd be glad to pay
for copying and mailing costs.
Thanks for helping me get this old
rig back on the air!

Bert Voth WASPWE
802 Forest Drive
Olathe KS 66061

Wanted: Machine language
program for the TRS-80, model 1,
level 1 or 2 (prefer level 1) to TX/
RX RTTY via expansion port. Will
pay nominal fee.

Frank Brinson
5113 Richland Ave.
Chillicothe IL 61523

| need a schematic for Swan

3508 and schematic/manual for

Swan HF 700S transceiver. Will
pay for any charges. Thanks.

Charlie Wallace

Rt. 3, Box 223K

Big Pine Key FL 33043

| need a service manual or at

least a schematic for an Edgecom

System 3000A VHF FM 2 meter

transceiver. | will pay for copying
or other costs.

Chuck Crowley K5BER

215 Clower Ave.

Long Beach, MS 39560

| need a diagram and part val-
ues for my ailing Hickock Teach-
ing Aids Scope, Model OSK-4,
and will be glad to reimburse
someone for copying costs and
postage.
Paul Hinkamp W8BYOU
1304 Ashly Ct.

Midland, MI 48640



__ #*QUALITY PARTS #DISCOUNT PRICES #*FAST SHIPPING

10 AMP SOLID

CONTROL:
Rated 5.5 1o 10 Vde

CAT# SSRLY-10B $9.50 each
QUANTITY DISCOUNT

STROBE KIT

Variable rate strobe kit, flashes be-
twaen 60 1o 120 times per minute. Will

oparale on either & or 12 Vdc depend-
ing upon how you wire the crcuit.

CASSETTE MECHANISM

Alpine cassatte
transport :

motor, bell, pulleys, capstan, fast-
forward, rewwnd and eject actuator.

SUNDAY, JAN. 29, 1989
THE ODEUM
VILLA PARK. ILLINOIS

DOORS OPEN 8A.M. TO3 P.M.

612°X 514" X 134",
CAT# CMEC-5 §$7.50 sach
10 for $65.00

LED'S
STANDARD JUMBO
DIFFUSED T 1-34 sire

RED CATS LED-1
10 kor §1.50 « Y00 for §12.00

GREEN CATs LED-2
0 for 5200 - W00 few §17.00

FELLOW CATS LED-3
D 200 - 100 ier 31T 00

FLASHING LED

| Comaes complate with P.C. board and
instructions for easy assembly.
CAT# STROBE-1 $7.50 each

TRANSISTORS [

TYPE FRICE

MFMN § lor TEe
Jior §1.00
Jior §1.00
8 lor TS
51 00 max®
& e SO
& or i
i ior TS
L ior TS

STATE RELAYS
(will operate on 3-32 Vdc).
LOAD: 10 amp @ 240 Vac
10 for $85.00 - 25 for $175.00
50 for $300.00 + 100 for $500.00

ELECTROL# S2181
218 X134 X 78"

WALL

> TRANSFORMERSI
\@ ey
- NTD 120 VAC

OUTLET

PIEZO
WARNING
DEVICE

brEts Cres @ PRBE-AAD

CATE

Hingh pllchued sodile aaerm, Do

sintei 503 - MV P D T

gty T S P.LC bosst o
CATe PET-84 3178 mamch

g

SV @ XOm CATS DCTEAM 225
SV P TOma CATs DCTESTS K150
IV @ SOmm CATs DCTEASS 2%
12V @E0ma CATS ACTE. 1283 E150

P
PP
P
W
NN TO®R
NP TO®R
e To®R
XENON TUBE : M:ﬂ S et 700 MVac @ lamp CATE ACTE-1888 5350 | | wen buit i fasthing cocus ¥
—— ‘pesraiel or 5 volln
Y e 3 PRIZE STUBS
elosonn o o ool pratiei: | M 103 sisoeen ||ITT PUSH BUTTON GREEN  $1.00 wen WITH EVERY ADVANCE
CATH FLT3 21or 8100 [ MUEZSGST PNP  TO-Z0  7oeoach || 117 MOPLseriom. 347X @ CATE LED-4G 10 lor 30,50
: | 1 aray mctanguiar .
s = W BE o= ASSoe s TICKET
HBATTE;IIEAS 4 TP NPN  TO-220  78¢ sach fmﬂw-mﬂnimmﬂ GREEN the cther, Two ads.
mecnanceanie) [I706 W Tom reem || s ww oo [0t ™ TICKETS: $4.00 Advance
TRz e T 10 INI-ROTARY
SPECIALI AMASIZE | H o, o i 0 o |[core e ionc N i 2 H $5.00 At Door
; i b o TO-20 Thy walich i oty e R barting . — —
1.2 vall @ 100 MAR 'I 1 dech, W0 poshions. 125" da.
CATE MCBAMEX B10sach || WIDE BAND AMPLIFIER i RELAY .
e el A AeAER oty o ) [, DELAYS SEND SASE TO:
:“."::’!:"__m CATE MRS 10 $250 sact Orvors G- 184P wc R A
10%or $4.50 + 100 for $38.00 m“mw"”n'ﬂ#” ﬁ@ Sugar cube se. Ho- BOX QSL
N-CHANNEL MOSFET ||ftec semor. Snaps inio 5% : 81" X AZ X 44" high.
WF-§11 TO-220 cane | squars chassis hols. Hall eftect H:l.'w :Em:ﬁrﬂ:&ﬂw WEAMN; 'L 60139

CATE HCB-AA CATH IAF 511

INFO PHONE: (312) 629-8006
TALK-IN: 146.01/.61 MHz

B1.00 mach + 10 for $8.00

AA SIZE  $2.20 sach
LARGE QUANTITY AVAILADLE

WITH SOLEER TARS
CATE HCB-SAA

CSEE WA EALH
1.2 volm 1200 mlh
CATa NCB-C

DEEE 3450 e
1LE volls 1300 mikh
CATa WCB-D

CALL OR
WRITE

FOR OUR

FREE

CATALOG
OVER
4000

PARTS!

{120 VOLT AC. - D.P.D.T.
1.100 ahim ool
1,700 X 1570 X

| GUARDIANS 1220U-04
i - - 10 Armp comacts.
OPTO SENSOR ﬁ
18T Clunr
ptyiaronale  Cover. Do Dlase

ket o ROt Y lneTea
CATe RLY-EN 1050 sar®

MAIL ORDERS TO:
ALL ELECTRONICS
P.O. BOX 567
VAN NUYS, CA 91408

TWX-8101010163 (ALL ELECTRONIC)

OUTSIDE THE U.S.A.
SEND $52.00 POSTAGE
FOR A CATALOG!

]

| sermor sides sasily from swich
A and oan be used In olher spplicalion.
i CATE HESEW 4 lor 81.00
100 E2.00 = 100 lof B18.D0
SPDT PUSHBUTTON
blarguesal 1543
Aated § amps @ 125750 W
Flasch prmiifar o sz, %
Seitich body- 52 X 54 X 85"
CATE PFB-t 5755 aach « 10 fow §1 .50 s
ORDER TOLL FREE
800-826-5432
INFO: (B18)904-0524
FAX: (818)781-2653
MINIMUM ORDER $10.00
QUANTITIES LIMITED
CALIF. ADD SALES TAX
USA: $3.00 SHIPPING
FOREIGN ORDERS
INCLUDE SUFFICIENT
sHIiPPING. NO C.0.D.

CIRCLE 194 ON READER SERVICE CARD

b
-

WHAT!

An OM of yours borrowed a prized copy of
73, and now it's among the missing. Let
Uncle Wayne help restock the issues in
your almost complete 73 yearly volumes
from July 1980 to the present.

Write us today for the copies you need
from July 1980 to the present only. Sorry,
but we've sold out all but a few collector’s
copies prior to July 1980.

JULY 1980 to present. . .$4.00 each
including postage and handling

IRON POWDER and FERRITEPRODUCTS
AMIDON.
AA0cuoles
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 HOLLYWDOD, CALIFORNIA 91607 77 Amatear Radio
ATTN: Uncle Wayne
CIRCLE 4 ON READER SERVICE CARD ?U HﬂUtE 202_“

Peterborough, NH 03458
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here IS the next generation Repeater

MARK 4CR

The only repeaters and controllers
with REAL SPEECH!

Mo other repeaters or controllers match Create messages just by talking. Speak any phrases or
Mark 4 in capability and features. That's words in any languages or dialect and your own voice
why Mark 4 is the performance leader at is stored instantly in solid-state memory. Perfect for

amateur and commercial repeater sites N I N R U T R T
around the world. Only Mark 4 gives you d y gs, ’ d

Message Masterma real speech ® voice alerts. Create unique ID and tail messages, and the
readout of received signal strength, ultimate in a real speech user mailbox — only with a
deviation, and frequency error ® 4- Mark 4.
channel receiver voting ® clock time
announcements and function control ® 7-

helical filter receiver ® extensive phone

patch functions. Unlike others, Mark 4

even Iincludes power supply and a

handsome cabinet.

Call or wrile for specifications on the
repeater, controller, and receiver winners.

TELEX: #4932256 KENDECOM
FAX: #5083737304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 23 Elm Park, Groveland, MA 01834 (508) 372-3442

2 meters 220 440

CIRCLE 295 ON READER SERVICE CARD
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Early Reservatlon lnformatlon

« GQeneral Chairman, Bill McNabb, WD8SAY

» Giant 3 day flea market » Exhibits
» License exams * Free bus service
» CW proficiency test » Door prizes

Flea market tickets and grand banquet tickets are
limited. Place your reservations early, please.

Flea Market Tickets

A maximum of 3 spaces per person (non-transferable).
Tickets (valid all 3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. Vendors MUST order
registration ticket when ordering flea market spaces.

Special Awards
Nominations are requested for "‘Radio Amateur of

the Year," "Special Achievement" and "Technical
Achievement' awards. Contact; Hamvention Awards

Chairman, Box 964, Dayton, OH 45401.

License Exams

Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send FCC form 610
(Aug. 1985 or later) - with requested elements
shown at top of form, copy of present license and
check for prevailing ARRL rates (payable to
ARRL/VEC) to: Exam Registration, 8830 Windbluff
Point, Dayton, OH 45458

*» Asst. General Chairman, Ed Hillman, NSALN

1989 Deadlines
Award Nominations: March 15
Lodging: April 7
License Exams: March 26
Advance Registration and banquet:

USA - April 4 Canada - March 31
Flea Market Space:
Spaces will be allocated by the Hamvention
committee from all orders recieved prior to
February 1. Express Mail NOT be necessary!
Notification of space assignment will be mailed by
March 15, 1989.

Information

General Information: (513) 433-7720
or, Box 2205, Dayton, OH 45401

Lodging Information: (513) 223-2612
(NG Reservations By Phone)

Lodging

Please write t0 Lodging, Dayton Hamvention,
Chamber Plaza, 5th & Main Streets, Dayton, OH
45402 or refer to our 1988 Hamvention program for
lodging information which includes a listing of
hotel/motels located in the surrounding areas of
Dayton. Reservations for the surrounding area will
then become the responsibility of the individual.

HAMVENTION is sponsored by the Dayton Amateur Radio Association Inc.

--------------
...................

_____________

e el e DD

............

MmlsSinn

Dayton Hamvention 1989 -
Reservation Deadline — USA-April 4, Canada-March 31 (Y 2l < da, e
Flea Market Reservation Deadline: February 1 Grand Banquet :
Enclusa check ar mnney nrder_fnr ambunt inﬂicatet:.l ........ (3 . Lo ee700 o 6 e
and send a self addressed stamped envelope. W T T @as700 &
Please Type or Print your Name and Address clearly. $25/1 space
(Max. 3 spaces) $50/2 adjacent
Admission ticket must $150/3 adjacent $
 be ordered with flea market tickets '.rntal 3
e e e 312@3‘1 dﬂﬁ*’ :5
Name Make checks
payable to -
Address
Mail to -

City State Zip

.......

R e
..................

..........

e
......



SYMBOL OF ENGINEERING INTEGRITY. . .QUALITY
WORKMANSHIP. . .RELIABLE LONG-LIFE PERFORMANCE

AMERITRIN

AL-80OA LINEAR AMPLIFIER

The AL-80A will provide a signal output that Is within 1/2 "§" unif
of the signal output of the most expensive ampl on the
market—and at much lower cosl.

The Ameritron AL-80A combines tne economical 3-5007 with o
neavy duty tank circuit to achieve nearly 70% efficiency from 160
to 15 meters. It has wide frequency coverage for MARS and other
authorized services. Typical drive is 85 watts to give over 1000 watts
PEP SSB and 850 watts CW RF output. A new Pi-L output circuit for
?G and 160 gives full band coverage and exceptionally smooth
uning.

Size: 15%2"D. x 14"W. x 8"H. Wgt. 52 Ibs

AL-1200 LINEAR AMPLIFIER
3CX1200 TUBE

Full legal output with 100 watts drive

AL-1500 LINEAR AMPLIFIER
8877 TUBE

rull legal output with 65 watts drive

The cooling system in both amplifiers keeps the
tube safely below the manufacturers ratings even
when operating at 1500 watts output with a steady
carrier. The filament supply has infush current limiting
to insure maximum tube life

Size: 182"D. x 17“W. x 10"H. Wgt. 77 Ibs I

AlL-84 ATR-15 TUNER
LINEAR ne Ameritron ATR-1S 5 o
AMPLIFIER 1500 watt "T" network tuner

that covers 1.8 through 30 MHz
In 1O dedicated bands. Handles
full legal power on all amateur
bands above 18 MHz

The Ameritron AL-84 is an economical amplifier using four
6MUS tubes to develop 400 waotts output on CW and 600
watts PEP on SSB from 160 through 15 meters. Dnive required
is 70 w typical, 100 w max. The passive input network
presents a low SWR input to the exciter. Power input is 900
watts. The AL-84 is an excellent back-up. portable or
beginner's amplifier

Size MA"W. x 6"'H. x 122D Wgt 24 Ibs

Five outputs are selected from a heavy duty antenna switch
agliowing the ropid choice of three coaxial lines, one single
terminal feed or a balanced output. An infernal balun pro-
vides Il or 4] rafios (user selectable) on the balanced output
ferminals

A peak reading wattmeter and SWR bridge is standard in the
ATR-15 It accurately reads envelope powers up to 2KW

Size: 6"H. x 13%"'W. x 16"D. Wgt 4 Ibs

RCS-4 : RCS-8V
FOR CONVENIENT Remote COAX Switches FOR SPECIAL
INSTALLATION APPLICATIONS

No control cable required
Selects one of four antennas
VSWR: under 11to 1 from 18 to
30 MHz

Impedance: 50 ohms

Power capability: 1500 watts
average. 2000 watts PEP
maximurm

Selects up to five antennas.

Loss at 150 MHz: less than .1 dB.
VSWR: under 12 to 1 DC to 250
MHz.

Impedance: 5O ohms.

Power capability: 5 kW below
30 MHz. 1 kW at 150 MHz.

Available at your dealer. Send for a calalog of the complete AMERITRON line.

AMERITRON

9805 Walford Avenue * Cleveland, Ohio 44102
For more information: (601) 323-9715 ¢ Technical inquiries: (216) 651-1740

CIRCLE 314 ON READER SERVICE CARD




Homing In

Number 25 on your Feedback card

Joe Moell PE KOOV
PO Box 2508
Fullerton, CA 92633

Quads And Yagis:
The Winners' Choices

Here in Southern California, all
but one of our monthly hunts are
on the 146 or 220 MHz bands, and
almost all competitors use a small
beam, either a quad or a yagi, as
the primary radio direction finding
(RDF) antenna. The mast either
goes through the window and is
fastened to the door handle with
some sort of bearing lash-up, or
there’'s a hole in the roof with a
thrust bearing and a compass
rose at the bottom of the mast.

Why would anyone choose
such an unwieldy RDF setup? Af-
ter all, it's large and cumbersome
compared to loops, L-Pers, Su-
perDFs, Dopplers, and other
available schemes. The answer,
as we’'ll see, is that it's a simple
but very effective solution to a
number of RDF problems.

Beam hunting is so simple that
you may already have everything
you need to get started: a quad or
yagi antenna, a receiver with an
S-meter, and an attenuator to
knock down strong signals. (More
on attenuators in a future column.)

Intuitively, you've probably
guessed that the way to hunt with
this setup Is to swing the beam
around until the hider's signal
peaks on the meter. Then drive in
the direction that the beam points.
It's almost that simple, which is
one reason why beam hunting is
so popular. The S-meter will
bounce around with the usual mo-
bile flutter as you whiz down the
road, but with a little practice
you'll find it easy to take bearings
on the fly, using “eyeball integra-
tion” of the meter reading.

The hilly terrain and large
boundaries of southern California
hunts make a high gain antenna
system a necessity. Starting
points are on hilltops, and as often
as not the hider is dozens of miles
away running a couple of watts
from a canyon or river bed. It's
important to keep hearing the sig-
nal after coming off the hilltop, if
it's at all possible. There is noth-
ing more frustrating than having
to continue to go in the direction
from which the signal was last
heard, hoping to catch some sig-
nal again soon. After all, the idea

Radio Direction Finding

is to hunt down the signal, not to
hunt for the signal.
A 4-element optimum-spaced

quad has a gain of around 10 dB.
Other popular RDF antenna sys-
tems for the 100 to 500 MHz range
have no gain, and may even be

quite lossy. You can make the sen-
sitivity of your beam hunting setup
even greater by adding a low-
noise preamp in the antenna line.

Beams Shine in Multipath

Last month | pointed out that

VHF RDF is much more difficult

when the signal is bounced
around by nearby and distant
features of the terrain. The signal
may arrive at the hunter’s location

from more than one direction, via

more than one path. Sorting out

the direct and reflected bearings
takes good equipment and lots of
practice.

In a severe multipath situation,
a sharp beam provides more infor-
mation than a Doppler or other
RDF system. As you rotate your

beam around a full 360 degree
turn, each of the apparent signal
sources gives a peak on the
S-meter. You can mark all these

directions on your map for com-

parison with previous and future

bearings along the way. (You do

have good maps, don't you?)
Your S-meter will tell which of

the signal sources is strongest.

Usually that's the direct signal,

and smaller peaks are reflections,

but there are enough exceptions

Photo A. A yagi—an excellent
starter antenna for RDFing.

to that rule to make for some really
tough hunts.

Select Your Polarization

If you've experimented with
QOSCAR satellites, you know how
important it is for transmitting and
receiving antennas to have the
same polarization. It's every bit as
important in T-hunting. On most
hunts, the hider is free to select
any polarization, so hunters must
be prepared.

Incorrect polarization of your
RDF antenna not only diminishes
the level of the direct signal, it also
increases the relative level of un-
wanted multipath. That's because
when the signal bounces, the po-
larization often shifts. If the fox is

Photo B. The wire-quad antenna.

horizontally polarized and your
RDF antenna is vertical, you'll
lose 10 to 20 dB system gain for
directly received signals. You'll
have less loss than that for reflec-
tions, because some scattered
back signal components will be
near vertical, The net effect is to
accentuate the reflections.

The ability to select polarization
is an important reason why beams
are the most popular VHF RDF
antenna. The antennas in the pho-
tos are oriented for vertical polar-
ization, but are designed so that
they can be readily changed to
horizontal (or angles in between).
Smart hunters always check po-
larization at the beginning of the
hunt, then check again later on in
a clear signal area while closing
in. Many other RDF systems, in-
cluding Dopplers, have only verti-
cally polarized antenna elements.

Quad or Yagi?

What kind of beam is best for
two meter RDF? Is a quad better
than a yagi? Many hams think so,
though each type is commonly
used. A quad is half as tall as a
same-band vertically polarized
yagi. This can either give lower
profile on the vehicle, or allow a
higher center of radiation for the
same maximum height—take
your choice,

Proximity to the vehicle roof af-
fects performance of a quad less
than a yagi. Best of all, a quad has

aboul two dB more gain than a
yagl for the same boom length.
Clearly, the performance of a
lightweight quad makes it worth
the effort to build it.

Quad elements don’t have to be
diamond-shaped like the ones in
Photo B. You can make the sides
parallel and perpendicular to the
car top (box configuration) for a
lower profile, if you feed the driven
element properly for the desired
polarization. You could also make
the elements triangular (delta
quad) or even circular. Local
hunters have used all of these
types successfully. The circum-
ferences of the elements remain
the same fractional wavelengths,
no matter what the shape.

While some other RDF systems
require a carrier-type signal to
work properly, a beam/receiver
setup will get bearings on any sig-
nal that the receiver can detect.
AM, FM, SSB, CW—no matter.
Just rotate the antenna and peak
up the S-meter or listen for the
cleanest, strongest signal.

Want to hunt ATV? Simply aim
the beam for the least snow and
fewest ghosts. What about pulsed
noise sources? Peak them up on
the meter or by ear using the re-
ceiver's AM or SSB mode.

Radon Gas?

So what do you tell those
passers-by who askif you're using
that big antenna to watch the ball
game? I've been tempted to say
that it's a setup for searching out
radon gas levels, and I'd be happy
to check out their houses for a
small fee!

Actually, such encounters are
an excellent way to get good PR
for our hobby. Anyone who is in-
terested enough to ask will proba-
bly be interested in hearing about
ham RDF and the public service it
can provide. If the ham turns the
inquirer away with a flip answer,
he'll just reinforce the “hams are
weird nerds"’ stereotype.

On the other hand, | know
there’'s no time to explain the finer
points of transmitter hunting to a
stranger while you're on a timed
hunt. So | came up with an infor-
mation sheet on T-hunting and
ham radio that you can give to cu-
rious onlookers, and let you get on
with your hunt. I'll be glad to send
you one (then you can make your
own copies), if you'll send me an
SASE. While you're at it, tell me
about the hunts in your town.

Next month this column will fea-
ture more on beam hunting, in-
cluding plans for building a popu-
lar hunting quad. i
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Continued from page 8
has a tremendous lot to offer
America. Indeed, with technology
being the future and with con-
sumer electronics being the en-
gine that drives technology—
and the real power behind the
Japanese miracle—we have no
other practical plan for regaining
our technological superiority oth-
er than through a reborn Ameri-
can amateur radio community.
Iit's a big responsibility and
we’'re only 200,000, so there's no
room for anyone to beg off. You're
not too busy. You're not too short
of money. You're not too old. Ev-
ery one of our 200,000 active
hams needs to accepl the respon-
sibility to make a difference.
When one single person can
make a difference, imagine what
200,000 can do!

Stay Informed!

Less than half of the active
hams are reading 73. | need your
help to get 100% of them reading
73. What can | do to get 'em?
YOU tell me. | don't ask that 73
make money, only that it doesn't
lose so much that it goes out of
business. You can help by finding
out why your ham friends are not
reading 73 and letting me know.

Rob, WA3QLS

Do | need to change 737 The pre-
vious owners tried cutting my edi-
torials and that wasn't the answer.
Please start asking and then drop
me a note. Is 73 boring? Yes, of
course | want to publish more con-
struction projects—and we've got
some coming. But finding ‘'em
these days is tough. | may have to
have them transiated from the
Japanese ham magazines, since
they're doing most of the building
today.

If we had more advertising we'd
have a fatter magazine—the way
it used to be ten years ago. Ask
the advertisers why they are not
advertising in 73. | know that
those who are, tell me their ads
sell their products for them. Get-
ting people to change isn't easy—
and that includes non-advertisers
as well as non-readers.

If any of you are involved with
your educational systems in your
states, I'd love to have you ar-
range for me to talk with the deci-
sion makers about instituting an
eight-year course in the funda-
mentals of electronics, communi-
cations and computers—grades
5-12. Every youngster in America
should take such a course—and it
should be fun. I've got a way, as
I've written several times, to

provide it so that there isn't any
need to train science teachers
first. It's a sneaky approach that |
believe can bring us tens 1o hun-
dreds of thousands of new hams a
year. We could use 'em. | haven't
found any educators who don't
believe my system will work—and
I've discussed it with over thirty
college presidents so far.

Now, those pesky parents—I've
a plan for getting them onto their
kids' cases too. This involves pro-
ducing some videos to help par-
ents come to grips with their re-
sponsibilities as parents. You
haven't even seen a PBS program
covering this problem—and it
needs the impact of a video.

The average father talks with
his children less than 15 minutes a
day. We see what a fantastic dii-
ference parental involvement
makes with our new Asian
families, where their kids are run-
ning circles around American
kids. We need some videos to
help parents work with their kids
and to motivate them. Such a se-
ries should make a bundie. Any-
one want to work with me on the
project?

You might note that none of my
proposed solutions involve any
heavy government investment.

No spending. To the contrary, my
proposals will end up saving the
government billions. This could
go toward reducing the deficit, but
being practical about that | expect
that as soon as a billion is saved
that liberal congressmen will find
at least two ways to spend every
dollar saved.

| believe that tens of billions in
military and government expens-
es could be saved, if we set up a
federal commission to protect
whistle-blowers. Virtually every
government and military ham |
meet has a long list of horror sto-
ries of flagrant waste, but they
don’t dare say anything about it or
they're washed up. And why both-
er if the billions saved will just be
thrown into some other stupid
government project or given to
some dictator to keep in Switzer-
land for his retirement?

So let's work toward rescuing
amateur radio—toward a tempo-
rary block on further frequency
losses—toward rebuilding our
school radio club infrastructure. If
we can get the 200,000 active
hams all reading 73, perhaps we
can make all this happen. Do you
know any other approach that
has even a slight chance of work-

ing? B8

Paul, WA3OPX

AEA ¢ ALINCO « AMERITRON « CUSHCRAFT « ICOM
e KANTRONICS « KENWOOD » MFJ « MOSLEY » SANTEC
e TELEXHY-GAIN e TENTEC « YAESU « AND MORE!

71 Meadow Road, New Castle, Del. 19720

Factory Authorized Dealer!
9-5 Daily, 9-8 Friday, 9-3 Saturday

s o rssoce 30 0=441=-7008

New Equipment Order & Pricing

302-328-7728
SERVICE, USED GEAR INFO
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obligation, Products are not sold for evaluation.

Please send all reader inquiries directly.



Asove anp BEYOND

Number 30 on your Feedback card

Pete Putman KT2B
3335 Fieldstone Dr.
Doylestown PA 18901

QTH K20WR

As | write, the fall tropo season
is well underway, and the Septem-
ber VHF Contest is a pleasant
memory. Although conditions
were not as good as expected, our
multi-operator group still had a
great time, and even got a few
licks in during the Sunday aurora
session on 6, 2, and 220.

Understandably, most of the
SCORE members were a bit
weary after the ambitious Chin-
coteague trip in June! Disassem-
bling and reassembling your sta-
tion every few months is a lot of
work and gets to be a bit tedious.
However, a few of the gang decid-
ed to have a "low-key'’ effort from
Bill Radice K20WR’s QTH in the
hills of northwestern New Jersey,
using the long-dormant K2XR
callsign.

Only Bill, Ivars KC2PX, and |
were present from the June oper-
ation. Jerry Meckenberg K2JWE
agreed to put in a few hours, and
we recruited three new operators
from the local area—Leroy
KA2UHS, Harry N2GUF, and Bill
KB2ENE. None had any practical
VHF/UHF contesting experience,
but all turned in a first-class job
with a little bit of encouragemeni.

Bill's house is in an enviable lo-

VHF and UHF Operation

cation, sitting near the top of a
long ridge 1,000 feet in elevation
that forms the northern side of the
Pequest River valley. It's a rural,
scenic location, with great views
in every direction except west by
southwest. Bill designed his own
modular house and (with great dif-
ficulty) managed to get all the
pieces in place at the edge of a
steep cliff. It was just a matter of
time before two towers sprang up,
just up the hill, topping out at 70
and 50 feet, carrying a full load of
yagis for 50, 144, 432, and 1296
MHz.

Most of the antennas and one
tower trailer from Chincoteague
wound up in Bill's yard. It was a
simple matter to round up the oth-
er trailer, plus additional yagis
from Ivars, and our “low-key" ef-
fort shifted into high gear rather
quickly. The band complement
expanded to include everything
from 50 MHz through 2304 MHz,
with dedicated stations on each
band scattered throughout the
house, and even down the hill in a
mobile camper.

Murphy Strikes

Murphy hit us hard the Friday
before the contest. | had spent
over an hour repairing the direc-
tion indicator in a CDR CD-45 ro-
tor, and installed it atop the W-67
crank-up to support 2 x 19 yagis
on 220, 4 x 25 yagis on 2304, and
4 x 23 yagis on 903.

Photo A. Putting together the 220/903/2304 station.

All went well until the tilt cable—
that everyone was ‘‘going to get
around to replacing someday' —
snapped with the tower at about
45 degrees. Our microwave
hopes nearly went up in smoke
with a thunderous crash, as the
tower dropped back into its cradle
and (A) smashed two of the 2304
antennas beyond recognition; (B)
severely bent several elements on
the 220 yagis; (C) snapped four
elements clean off the 903 array;
and (D) completely flattened a 5-
foot aluminum ladder.

To make matters worse, the im-
pact sheared the base of the CD-
45 completely off the rotor, crack-
ing the bottom casing in half and
stripping two bolt threads—an
hour's work completely wasted.
Leroy, Bill, and | just stood there in
shock for about five minutes. [t
was amazing that none of us was
lying prone on the ground waiting
for the rescue squad!

No sense feeling sorry for
ourselves. | pulled out my portable
machine-shop-in-a-toolbox and
began repairing the 2304 yagis,
that were ready for the scrap
heap. Leroy set about removing
the other yagis so the mast could
be extracted, and Bill made sure
the heroic ladder got a decent
burial for its valiant efforts under
attack.

The W-51 trailer had originally
been intended to carry the 4 x 17
element 2 meter array that proved
so successful at Chincoteague,
but our near disaster quickly
changed those plans. Believe it or
not, we were able to repair all of
the antennas and reinstall every-
thing atop the W-51 in just under
two hours, snatching a victory of
sorts from the jaws of defeat. Just
for laughs, we added a single 7-el-
ement yagi for 440 MHz FM
before the W-51 was cranked
up—this time with no sudden
surprises from Mr. Murphy!

Loaded for Bear

The station complement was
competitive: 1 kW to a Hy-Gain
8-element yagi atop the 50-foot
tower on 6; 1 kW to 19 elements at
70feeton 2; 600 wattstothe2x 19
array at 60 feet on 220; and 2 x 22
elements with 700 watis on 432 at
70 feet. In addition, we ran 20
watls to 92 elements on 903; 60
waltts to 92 elements on 1296; and
finally, 8 watts to 100 elements
(give or take a few) on 2304. We
were truly loaded for bear!

| printed up a few explanatory

sheels to give our three new oper-
ators a quick introduction to the
world of grid chasing, including
the principles of making sched-
ules on other bands to boost the
overall grid count. Boy, did they
pick that up quickly! As the con-
test evolved, Bill's QTH resem-
bled a firehouse with operators
constantly running between 2/
432/1296 upstairs and 220/903/
2304 downstairs with little slips of
paper. | suggested turning a spare
mast into a fireman's pole to save
time. (The suggestion was
promptly ignored.)

The 6 meter stalwarts were
about a hundred feet down the
road, ensconced in Bill's comfy
camper and connected to the
“firehouse’ by an intercom sys-
tem. Some of the guys preferred
to sprint down the road to the trail-
er with sked information for exer-
cise. This system worked! Our
own record was working W9IP/2
from FN24 on four different bands
within the space of five minutes,
using both the intercom and
“winged messenger'’ systems.

Conditions and activity levels
were fairly typical for September.
Plenty of grid squares were ac-
tive, but the number of signals
was down considerably from
June. Tropo conditions were
mediocre at best, except for an
occasional “ping"’ from the Mid-
west, such as a contact we made
on 432 into EN72 (southern Michi-
gan) that came as a bolt out of the
blue. The number of stations we
had to operate made up for the
activity levels, as we spent consid-
erable time making long-haul con-
tacts on 903, 1296 and 2304.

Help from the Aurora

Finally, it came, as the old-
timers say it always does—an au-
rora. At first it was just a whisper
here and there on 2 meters, then a
crescendo of raspy CW signals
burst from the noise, signing 8, 9,
and even 0 prefixes. The chase
was on! Since we had some
“hashing’’ on 2 meters from the
220 station, we decided to stay on
6 and 2 only for the duration of the
contest. And a good move it was,
as our first 31 contacts during the
aurora on 2 yielded 21 new grid
squares—even ten in a row at one
point!

Six meters was even crazier,
working as far west as EN34 in
western Wisconsin. But there was
plenty of activity to the north and

northeast, as we made contacts in
Continued on page 102
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73 Review

by Pete Putman KT2B

Number 31 on your Feedback card

Coaxial Dynamics Model 81000-A

Directional RF Wattmeter

Enter the competition.

here's no question that an accurate RF

wattmeter can be one of the more useful
test instruments in your shack. With it, you can
measure forward and reflected power, trans-
mission line loss, and VSWR of antennas and
coaxial lines. You can find many varieties of
wattmeters in the marketplace, but by far the
most accurate are those using directional cou-
plers. To make such a meler usable at any
frequency, the detecting element should cou-
ple to a section of transmission line of, ideally,
50€2. This would allow insertion in virtually any
section of a 5002 line without affecting the
impedance of that line.

Great idea, and it has already been done.
(Do thoughts of a winged creature flying about
Cleveland, Ohio, suddenly cross your mind?)
For many years the industry standard for 50Q2
thruline directional-coupler wattmeters has
been the Bird Model 43. You can find them
everywhere in a variety of applications. Own-
ers of clean used Model 43s often sell them
used for more than they paid for them! This
phenomenon is due largely to two factors: (1)
Bird's almost annual price increases and (2)
the virtual absence of competition.

New Kid in Town

Well, hold on to your hats. Coaxial Dynam-
ics, also of Cleveland, produces the Model
81000-A inline directional-coupler wattmeter
that works just as well as a Model 43, The
design of this instrument is essentially identi-
cal to the Model 43: a 502 transmission line
section runs through the shell. A rotatable
diode coupler/detector element is inserted in-
to a sockel coupled at the midpoint of the line
section. You can rotate it 180 degrees for
reading forward or reflected power.

Many different elements are available

Coaxial Dynamics, Inc.
15210 Industrial Parkway
Cleveland, OH 44135

will fit the 81000-
A...and its ele-
ments will drop into
your Model 43 nicely.
Clever!

There are other
similarities between
the two lines. One of
these is the grouping
of elements by power
and frequency range
(Bird lists them as
"““Table XX Ele-
ments;"’ Coaxial Dy-
namics as ''Sched-
ule XX Elements’’),

216-267-2233
1-800-COAXIAL
Price Class: $159
Elements: $48-$95

namics elements is
their identification sys-
tem; a five-digit code
refers to one of the
three Schedules. This
is more of a serial code
than an identifying
mark. For example, a
Bird 250 watt 50-125
MHz slug is called a
2508, whereas the
same slug in the Coax-
ial Dynamics line is
called an 82025.

How well does it
work? Very well. In

and the many differ-
ent kinds of connec-
tor options (Bird calls
theirs ""Quick
Change," Coaxial Dynamics "'Quick Match™).

Not a Clone

Is the Model 81000-A a Bird *‘clone?"” Not
entirely. For one thing, the meter scale is con-
siderably larger. Next, the surface contains a
small mirror band to make readings easier. On
the other hand, the movement is 30 microam-
peres full scale, like the 43 (the elements oth-
erwise couldn’'t be swapped). The housing is
about 10% larger than the 43, and the front
panel slopes backwards from bottom to top,
which allows more ambient light to fall on the
meter scale. Also, the 81000-A carries two
spare elements on the rear panel, as opposed
to the sides.

The elements are also similar, being identi-
cal in size but different in case markings and
colors. One disadvantage of the Coaxial Dy-

The Coaxial Dynamics Model 81000-A. Note
the large, easy-to-read meter scale.

fact, | was unable to de-
tect any differences be-
tween a late-model 43
and the 81000 using
both brands of slugs on 50, 144, 432, and 903
MHz. Measurements were made at 10, 25,
100, and 250 watt levels. | didn't bother to print
the data simply because there was no signifi-
cant variation at any power level,

| did check for insertion loss at 1296 MHz
using a 25 watt coaxial resistor. With 25 watts
of RF from an LT-23S through a short piece of
9913, | connected the 81000-A at the end of
the line and installed a Termaline load at the
other port of the 81000-A. | measured no re-
flected power, so insertion loss is certainly
better than 1.05:1, as the owner's manual
claims.

Verdict

The burning question is: Why should you
buy a Model 81000-A instead of a Model 437
Two possible answers are that: (1) You prefer
the color blue to gray, or (2) You'd like to

to cover the 2-1300 MHz range, with pow-
er levels from 100 milliwatts to 10 kilo-

Coaxial Dynamics Model 81000-A

watts (yes—10,000 watts), using various RF Wattmeter Specifications

Quick Match connectors. Coaxial Dynam- Power Rating Depends on element used

iIcs also makes special elements for use Impedance 50€2 nominal

with larger line sections, such as 1%" and Insertion VSWR 1.05:1 max. with **N" connector
3%4" hard-line. And here’s the kicker: All Weight 3.6 Ibs.

Coaxial Dynamics plug-in elements are Element weight 3 oz.

fully interchangeable with Model 43 ele- Accuracy 5% of full scale

ments. This means that if you already own Size S"Wx7%"Hx4"D

a Model 43 or two, your existing elements

save about $20 on the meter and from
$2-$6 on the more common elements.
If you plan on picking up a wattmeter with
3 elements-say, one for HF and 2 for
VHF-you'll wind up pocketing about
$30 over a comparably-equipped Bird
Model 43. This price difference may or
may not be offset by other factors, such
as customer support. The 81000-A,
however, will do the job every bit as

well B8
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Number 32 on your Feedback card

DEALER DIRECTORY

CALIFORNIA

KANSAS

Burbank
New HAM store open and ready to make a DEAL.
We carry all lines, ship UPS, and are open Sunday.
A-TECH ELECTRONICS, 1033 Hollywood
Way, Burbank CA 91505; (818) 845-9203.

San Diego
Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes.. Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-5.
GATEWAY ELECTRONICS, 9222 Chesapeake
Drive, San Diego CA 92123; (619) 279-6802.

COLORADO

Denver
Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes...Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-5.
GATEWAY ELECTRONICS, 5115 N. Federal
Blvd. £32, Denver CO 80221; (303) 458-5444.

Englewood
Rocky Mountain Amateur/Shortwave Specialists.
Ten-Tec, Yaesu, JRC-NRD, Sony, MFJ, KLM, and
other fine gear. New and Used. Visa/MC. Antennas,
Books, and Discount Prices, too! ALLIED APPLI-
ANCE & RADIO, 4253 South Broadway, Engle-
wood, CO B0110; (303) 761-7305.

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM, Ten-Tec,
KDK, Kenwood, AEA, Kantronics, Santec. Full
line of accessories. No sales tax in Delaware. One
mile off 1-95. DELAWARE AMATEUR SUP-
PLY, 71 Meadow Road, New Castle DE 19720;

(302) 328-7728.

FLORIDA

Stuart
Radio Shack 10 meter ham transceiver, computers,
scanners, and all other equipment. Nationwide. Best
prices. COTRONICS INC., Radio Shack Dealer,
2200 S.E. Federal Highway, Stuart, FL. 34994
1-800-848- 3040,

IDAHO

Preston
Ross WB7BYZ has the largest stock of amateur
gear in the Intermountain West and the best prices.
Call me for all your ham needs. ROSS DIS-
TRIBUTING, 78 S. State, Preston ID 83263;
(208) 852-0830.

Wellington

Wie have it! ASTRON, BUTTERNUT, ENCOMM.,
HEATHKIT, GORDON WEST, KANTRONICS,
LASER COMPUTERS, MFJ, RADIO SHACK,
TEN-TEC, VALOR ANTENNAS & more. Small
town service with discount prices. DANDYS,
124 So. Washington, Wellington, KS. 67152,
(316) 326-6314.

MISSOURI

St. Louis
Hard to find parts, surplus electronics. standard line
items. Hams, hobbyists, industnial 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.

NEW HAMPSHIRE

Derry
Serving the ham community with new and used
equipment. We stock and service most major lines:
AEA, Astron, B&W. Cushcraft, Encomm, Hy-
Gain, Hustler, ICOM, Kenwood, KLM, Larsen,
Mirage., Mosley: books, rotors, cable and connec-
tors. Business hours Mon.-Sat. 10-5, Thursday
10-7. Closed Sun./Holidays. RIVENDELL
ELECTRONICS, 8 Londonderry Road, Derry
NH 03038; (603)434-3371.

NEW JERSEY

Eatontown
Electronics Supplies for amateurs. Ten-Tec, Barker
and Williamson, Cushcraft, Hustler, etc. ATKIN-
SON AND SMITH, 17 Lewis St., Eatontown NJ
07724 (201) 542-2447.

Lyndhurst
A full service Ham Radio Store! Discount sales
and service on most major brands. Monday to Friday
10:00am to 7:00pm, Saturday 9:00am to 3:00pm
'« mile south of Rt.3. ABARIS SYSTEMS,
227 Stuyvesant Avenue, Lyndhurst NJ 07071;
(201) 939-015.

Park Ridge

Bergen County’s oldest and only SWL/Amateur
dealer. Specializing in HF receiving systems, anten-
nas, ham/SWL accessones. books. Kenwood, JRC,
Yaesu, Icom. | mile from Garden State Parkway
Exit 172. Tu-Fri 10-5; Sat 10-3. GILFER
SHORTWAVE, 52 Park Avenue, Park Ridge, NJ
07656; (201) 391-7887.

NEW YORK

Jamestown
Westerm New York's finest amateur radio dealer

featuring ICOM-Larsen-AEA-Hamtronics-As-
tron. New and used gear. VHF COMMUNICA-
TIONS, 915 North Main St., Jamestown NY
14701, (716) 664-6345.

New York
New York City's Largest Full Service Ham and
commercial Radio Store. BARRY ELECTRON-
ICS, 512 Broadway, New York NY 10012; (212)
925-7T000.

NORTH CAROLINA

(Greensboro
9a.m. to 7Tp.m. Closed Monday. ICOM our special-
ty-Sales & Service. F&M ELECTRONICS, 3520
Rockingham Road, Greensboro NC 27407; (919)
299-3437,

OHIO

Columbus

Central Ohio's full-line authorized dealer for Ken-
wood, ICOM, Yaesu, Ten-Tec, Info-Tech, Japan.
Radio, AEA, Cushcraft, Hustler, and Butternut.
New and used equipment on display and operational
in our 4000 sq.ft. store. Large SWL department,
too. UNIVERSAL AMATEUR RADIO, 1280
Aida Drive, Reynoldsburg (Columbus) OH
43068; (614) B66-4267.

PENNSYLVANIA

Trevose

Authorized factory sales and service. KENWOOD,
ICOM, YAESU, featuring AMERITRON, B&W,
MFJ, HYGAIN, KLM, CUSHCRAFT, HUS-
TLER, KANTRONICS, AEA, VIBROPLEX,
HEIL, CALLBOOK. ARRL Publications, and
much more, HAMTRONICS, INC., 4033
Brownsville Road, Trevose PA 19047; (215) 357-
1400. FAX (215) 355-8958. Sales Order 1-800-
426-2820.

TEXAS

Dallas
In Dallas since 1960). We feature Kenwood, ICOM,
Yaesu, AEA, Butternut, Rohn, amateur publica-
tions, and a full hine of accessories. Factory autho-
rized Kenwood Service Center. ELECTRONIC
CENTER, INC., 2809 Ross Ave., Dallas TX
75201; (214) 969-1936.

Houston
Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes...Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat.
9-5.GATEWAY ELECTRONICS, 9890 West-
park 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 Alief-Clodine,
Suite 500, Houston TX 77082; (713) 879-7764.

DEALERS

Your company name and message can contain up to 25 words for as little as $300 yearly (prepaid), or $175 for six months (prepaid). No mention of
mail-order business permitted. Directory text and payment must reach us 60 days in advance of publication. For example, advertising for the April
"88 issue must be in our hands by February 1st. Mail to 73 Amateur Radio, Rebecca Niemela, WGE Center, Peterborough, NH 03458.
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Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWD/RFL

C. W. power in Coaxial tfransmission lines.
81000A is comprised of a built-in line
section, direct reading 3-scale

meter protected by a shock-proof
housing. Quick-match connectors,

plus a complete selection of plug-in
elements, gives the FRONT RUNNER
reliability, durability, flexibility

and adaptability with a two year

warranty.

Contact us for your nearest

authorized Coaxial Dynamics
representative or distributor in

our world-wide sales network.

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233
1-800-COAXIAL

Telex: 98-0630

Service and Dependability...A Part of Every Product

CIRCLE 186 ON READER SERVICE CARD

.

AZMW@:‘ATHER STAR

A Power-Packed Micro tviDIGITAR

Weather Computer for Your Station...

Reads Wrn d Speed (MPH/KPH) « Hi Gusls « Wind Direclion
Temperalure (Present-Hi-Low) « Wind Chill = Scans All!

I'-L“ |

IFIIN TN .Y

L_(520]

Your SPECIAL
FREE BONUS
Groer T0DAY!

ne Jd-H

Protect Your Antenna & Home!

A must in every shack. Now you can scan . heavy Wind Gust . Wind
Dwrection . Temnp HLo and more! Get your own computenzed weather »,
siaton al an ncredibly iow, affordable pnce

The New Anmuth Weather Star by Digitar is 3 hagh quality, power-
packed weather computer, just ioaded with features. Gives you accurate | Ger e famo Wor _’"-‘-"-‘
weather data. ..right in your shack.. .at the touch of 2 finger. Created e Hﬂaﬂﬁ!uti?ﬂ 95

with the latest CMOS micro-chip technology L_ ju:T Hﬂ SEHD TODAY!

You Get All These Exciting FUNCTIONS & FEATURES with the TW2, AVAILABLE OPTIONS:

HANDY, COMPACT SIZE: 212" x 2% x 11h" Stainless Desk Stand (DSK22) @ $9.95 # Rechar '

. 95 e geable Ni-Cad
LARGE, EASY TO READ LCD FIE;\I:_HJ UT Gives you Wind Speed Hattery Pack (BPJ) @ $7.95 » 40 Ft. Extension Control Cable (EC40)
Records High Wind Gusts » Wind Direction « Wind Chill Factor » @ 14.95 (Requires 2) » AC Power Adaptor (PS12) @ $9.95 » Please

Outside Present Temperature (Remote sensor included) » Records add $3.95 for Shipping & Handling of TW2. For each option add $1.00
High/Low Temperature = Reads in Fahrenhest, Celsius, MilesHour, or
CREDIT CARD ORDERS ONLY

KM/Hr « Programmabie Scan! = Operates on DC (Battenes Not
CALL TOLL-FREE 1-800-882-7388 TODAY!

included) or AC with Optional adaptor
Other Serwce Call 213-473-1332 I a

Your TW2 SYSTEM COMES COMPLETE WITH = TW2 Weather
Computer » Anemometer & Wind Vane made of high impact, UV (SAM 10 6PM PST) Ca. Res. add sales tax
WEATHER STAR
1iﬂ-¢ﬁw Dlympu:ﬂ.i Sune ITIII Lns.ﬂ.nu&m CA 90064 USA (Dept AB)

ressstant plashic, with stankess beanngs & shaft for years of trouble free
serace = &0 Feet of Cable kead-in with connectors » Qutside A

| ALSO AVAILABLE AT HENRY RADIO
- & ALLHAM RADIO QUTLETS!

Temperature Sensor « & Mounting Hardware =

CIRCLE 158 ON READER SERVICE CARD
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Rttt
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v
ik
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X

-ﬁ And it s MADE IN AMERICA! YOUR SATISFACTION GUARANTEED!
— (O return in 10 days for a complete refund!

nd

. W
O

| YEAR Limited WARRANTY from Manufacturer!

vinner
The performance of your

system depends upon the
antenna it drives.

Drive A Winner - Hustler,

“ Yes, please send infor-

I mation on your line of amateur !
] antennas to: |
l NAME |
I ADDRESS l
I STATE l
| |
| @S @ -
l Una Newtronics Place I
I Mineral Wells, Texas 76067 I

(817) 325-1386

CIRCLE 269 ON READER SERVICE CARD
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INDUSTRIAL PRINTER SALE | Ew .
IDEAL FOR INVOICING, BUSINESS FORMS, PACKET RADIO, TELETYPE, -
OR ANY HEAVY PRINTING APPLICATION. WHY USE A GOOD LETTER

QUALITY DOT MATRIX OR DAISY WHEEL FOR PRINTING INVOICES AND
FORMS, MONITORING PACKET & RTTY WHEN A HEAVY DUTY DOT
MATRIX PRINTER IS ALL THAT IS NECESSARY?

WITH REPEATER CONTROLLER

VICTOR
5080

» MADE FOR
CONTINUOUS DUTY

» 4INTERFACES
STANDARD:
PARALLEL, RS-232,
TTY, IEEE-488

* BI-DIRECTIONAL

* 80 COLUMN—100CPS CES 510SA-ll FEATURES:
* FANFOLD OR ROLL » Simplex sampling for fixed station « Supplies programmabie logic for use
PAPER operation as a repeater controtier, including
« Half or tull duplex operation for XMIT hang time, TOT, CW 1D interval,
= RE-INKABLE RIBBON repeater use and courtesy beep

« Variable sample window and sample » Remotle base station operation
rate in simplax enabied by special security code

» HANDLES 6 PART

IR « Mobile access via single- or muilti- + Reverse patch capable, automatic
« COMMERCIALLY SOLD digit DTMF codes ring-out upon receipt of an inbound call
« Remotely programmable functions « Four selectable CW IDs for repeater
AT $1185.00 include connect code, activity timers, or patch time out. paich on, and
and toll restrict arror message
NEW & FACTORY SEALED $ 1 Og . 00 Regardless of your autopatch requirements, the CES Model S510SA-11 will supply

reliable, long term sarvice for amateur fixed station or remote repeater sites.

Make The M Connection
Communications

CES ==
Specialties, Inc.

931 S. Semoran Blvd./Suite 218
Winter Park, FL 32792

FOR MORE INFORMATION, OR TO ORDER, PLEASE CALL:

HORIZON MANUFACTURING

= 690 GREENLEAF AVE., ELK GROVE, IL 60007 =

PHONE: 312-439-1234 FAX: 312-439-—-3799

ALL ORDERS SHIPPED BY UPS
IL AND TX RESIDENTS INCLUDE APPLICABLE SALES TAX

CIRCLE 308 ON READER SERVICE CARD

? YAESU O

ICOM

IC-32AT

e New Dual Band HT
FTJ;LGX ' * RX-138-174 MHz -
*1 atts of Economical 440-450 MHz
P.C. Box 6522 Performance * TX-140-150 MHz PARAGON
220 N. Fulton Ave. * Dual VFO's, 20 Memories 440-450 MHz * Full Featured Synthesized
2 * Ret eives from 100 kHz-30 MHz  » 5 Watts Qutput on Both Bands HF Transceiver
Evansville, IN 47719-0522 * Built-in CW Filter + More * Full Duplex & 40 Memories * General Coverage Receiver

* 100w Qutput
* S5B, CW, FSK, Optional FM
* 62 Programmable Memories
* Made In USA

Store Hours
MON-FRI: 9AM - 6PM
SAT: 9AM - 3PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPED

ENVELOPE (SASE) FOR NEW AND USED VHFIUHF
EQUIPMENT SHEETS FT-212 RH AMPS
* 2 Meter Mobile
WARRANTY SERVICE CENTER FOR: * Optional, Internal Digital IC-228A * High VSWR and
ICOM, YAESU, TEN-TEC Voice Recorder » 25 Watt, 2 Meter FM Mobile Overdrive Protection
FOR SERVICE INFORMATION CALL * RX 138-174 MHz * RCV 138-174 MHz * 5 Year Warranty, 6 Months on RF
(812) 4220252 e TX 144-148 MHz e TX 140-150 Mh2z Transistors
MONDAY - FRIDAY * 45 Watts Output * 20 Memories * All Units have GaAsSFET Recelve
9:00 AM - 12:00 NOON * FT-712 RH Available for 70cm Pre-amps

TERMS: K< Kantronics
Prices Do Not Include Shipping. e —— ALINCD . I
Price and Availability Subject to - N Q . ..., o
Emmwm .---.I-.l_'- - a8 J ALD-24T .
Most Orders Shipped The Same Day — = AW - 0usi Bana Mobite MFJ-1278

140- 149 9595 MH 7 £20-450 MH 1
s 21 Programmable Memones
* 25 Walts Outpul an Both Bands
» Loaded with Exlra Fealures

» Packet, WEFAX, ASCII, AMTOR,
RTTY, N

s Simultaneous Operation on HF
and VHF

Orders and Price Checks Call 8 00-523-77 3 1 lntf:iz;a1?3n1{;.lgg?2?1mn

+ Multi-Mod=s Data Controller
s Packet RTTY_ ASCIHl. CW WEFAX,
SSTV, Contest Memory Keyer
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“The '850 Found a New Friend”

i
R M-a-mg.w':k ﬂ:-\.'\-a-&'\-

R R R P

The industry standard RC-850 Repeater Controller can
now talk with your computer.

And there's so much for them to say!

The "'850 computer interface improves the
management of your voice repeater system.
It allows you to command and program
interactively from your terminal or
personal computer using a MODEM or
packet TNC. Even preview and edit
repeater messages by typing words from
the controller’s vocabulary directly into
message slots.

Retrieve and catalog data relating to your
site measurements, equipment status, and
repeater and command activity, Download

advanced
computer

2356 Walsh Avenue, Santa Clara, CA 95051

ATV CONVERTERS

DISCOVER THE WORLD OF

and print out the information programmed
into your controller, And view your system
“front panel” on your computer screen.

You'll find the RC-850 controller on the
leading voice repeaters around the world,
ACC pioneered remote programming of
repeaters - and continues to pioneer with
remote computer access. While the rest
of the world just talks about catching up,
ACC continues to lead the way in advanced
repeater technology.

Now, with its computer interface, the '850
can be best friends with your computer.

conirols. inc

(408) 727-3330

CIRCLE 1 ON READER SERVICE CARD

HF LINEAR AMPLIFIERS

HF AMPLIFIERS per MOTOROLA BULLETINS

FAST SCAN TELEVISION

Compeete Parts List for HF .ﬁ.mp"ﬁlr: Dexcribied in
the MOTOROLA Bulletins

$160.7T0 EBGI 140W ... % BE.ES
ANTED T40W.. .. 59325

0 Ch ANTSE J00W
ANTTS 20W

33 CMm POWER SPL

UR TELEVISION CONVE 600 Watt 2—Port
&_?!ﬁ‘.[fmﬂ -l--l:E-E-1= ﬂTE‘&EGT Kit 1200 Watr  4—Paort

ATV 420-450 [GaAS-— s 31 3 49.95 Kit
ATVE 902-928 |GeAS—FET) . 3 59.95 Kii

mg'_l,l_i !:ﬂ—liﬂ MHI E!!EH_E;!“
AMPLIFIER — SS8-FM-ATV

"-"KII}I:I—JL'I'{-I-B RF Chaoke
E6-590--685— 318 Ferrite Bead ...

EB2TA 300W . $139.20

§ 879 EBIDG 6DOW . §443.15

NEWI 300 WATT 10150 MHz Amplifies

RS an
[2—30MHz)

Model 39 Heat 5ink[6.5212x1.6) ........
CHS—-6 Copper Spreader[6xfix] f4)
Add §2 .00 additional shipping.

We alio stock Hard—to—Find parts

CHIP CAPACITORS
METALCLAD MICA CAPACITORS
RF POWER TRANSISTORS
L T O §209.20

.5 3095 Kit KEBET-PK (Kit] .

KEBGLT—-PCH [PC Board] ...

2 METER. KEBGT—| [Manual)
35 Watt Madel 3354
75 Watt Model 8754 ...,

Available in kit or wired and tested our free catalop
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MRF151G
MINI=CIRCUIT MIXERS
SBL-1
SBL-1X
ARCDO TRIMMER CAPACITORS

For detaided information and prices, call os write for

Add § 2.00 for shipping and handling

ommunication
oncepts Inc.

121 Brown Street * Dayton,Chio 45402 * [513) 2209677

CIRCLE 95 ON READER SERVICE CARD

Bring things down for
safety and convenience.

Never climb your tower again with this elevator system. An-
tannas and rotalor mount on HAZER, complete systam trams
tower in vertical upright position. Safety lock system op-
arates while raising or lowering. Mever can fall.

Compilete kit includes winch, 100 fi. of cable, hardware and
instructions. For Rohn 20 and 25 G Towers.

Hazer 2-Heavy duty alum, 12 sq. fi. load $297.00 ppd.
Hazar 3-Standard alum. B sq. ff. load $213.00 ppd.
Hazer 4-Heavy galv. steel 16 8q. 1. load $278.00 ppd.

NEW for ROHN 45 and 55 Towers
Hazer B-Heavy duly galv. steel 16 3q. f1. load CALL
Ball Thrust Bearing TB-25 for any of above $64.50 ppd.

Send for free details of aluminum towers specifically
engineered for use with the Hazer. Two sizes; M-13 (13" wide)
and M-18(18" wide). All bol*ed construction, no welds. Easy to
install hinga base, walk up erection. Completa tower UPS or
air freight shippable. Pre-assambled or kit form.

Satisiaction guaranieed. Call today and charge to Visa,
MasterCard or mail chack or money order,

GLEN MARTIN ENGINEERING INC.
Rte 3, Box 322

Boonville, MO 65233

(616) 882-2734 FAX 816-882-7200
CIRCLE 72 ON READER SERVICE CARD

K‘MADE IN U.S.A.”\

SINCE
1965

We've been supplying: quality
crystals since 1965...long
before the flood of cheap imports.

We're still supplying quality
crystals with:
* QUICK TURNAROUND
* LOW PRICE

TO SOLVE YOUR
CRYSTAL
PROBLEMS,
CALL OR WRITE
FOR THIS FREE
CATALOG:

JAN CRYSTALS

s FORT MIYERS, FL 33906 (gl
(813) 9362397 ‘@@

@

TOLL-FREE: 1-800-237-3063

=

IN FLORIDA: 1-800-226-XTAL
FAX ORDERS: 1-813-936-3750

CIRCLE 22 ON READER SERVICE CARD




BARTER 'N’ BUY

Number 26 on your Feedback card

QSLs TO ORDER. Variety of styles,
colors, card stock, W4BPD QSLs, PO
Drawer DX, Cordova SC 29039,
BNB260

THE DX'ERS MAGAZINE Up-to-date,
informative, interesting. Compiled and
edited by Gus Browning W4BPD, DX-
CC Honor Roll Certificate 2-4. Send
for free sample and subscription infor-
mation today. PO Drawer DX, Cordova
SC 29039. BNB261

QSL CARDS- Look good with top quali-
ty printing. Choose standard designs
or fully customized cards. Better cards
mean more returns to you. Free
brochure, samples. Stamps appreciat-
ed. Chester QSLs, Dept A, 310 Com-
mercial, Emporia KS 66801. BNB434

SUPERFAST MORSE CODE SuU-
PEREASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy lechnique.
$10. Both $17. Moneyback guarantee.
Free catalog: SASE. Bahr, Dept 73-1,
2535 Marietta, Palmbay FL 32905.
BNB531

SB-220 OWNERS!—Enhance per-
formance—add new features. 17 step-
by-step mods which include: tuned-in-
put 6- and 160-meter operation, heavy-
duty power supply mods, full QSK
operation, solid-state bias control, and
many more. Source of parts included.
One time 50% rebate for new mods
submitted and two free updates. 10
pages of tech info on the 3-500Z. Order
today—%$10 per copy plus $1 postage.
SASE for info. Bob Kozlarek WA25Q0Q,
69 Memorial Place, Eimwood Park NJ
07407. BNB581

WRITTEN EXAMS SUPEREASY.
Memory aids from psychologist/engi-
neer cut studytime 50%. Novice, Tech,
Gen: $7 each. Advanced, Extra: $12
each. Moneyback guarantee. Bahr,
Dept 73-1, 2535 Marietta, Palmbay FL
32905. BNB624

COMMUNICATIONS BATTERIES
NICd Packs/Inserts/Rebuilding. Exact
Replacement Packs: Yaesu FNB2/
Wilson BP4 $£22.95, Santec 142/
1200(3 pin) $23.95, Commercial
Packs-All Types, Call. Replacement
Battery Inserts: ICOM: BP2/CM2
$18.95, BP3/CM3 $16.95, BP5/CM5
$24.95, BP7/BP8/Rap $29.95, Ken-
wood: PB21 $13.95, PB24 $21.95,
PB25/25H/26 $25.95, Azden: 300
$21.95, Standard BP1/C118/Pace MX-
BT2 $25.95, Tempo: S1/270 $23.95,
$1,2,4,5,/450 $23.95, S15 $24.95,
Yaesu: FNB9 $14.895, FNB4/4A
$33.95, TenTec 2991 $24.95, Santec:
KTBP $16.95, KTBP2 $23.95, KTBPH
$24.95, Rebuilding: Add $4 to insert
price for factory rebuilding, or send
pack for quote. S.A.S.E Jcatalog. In PA
add 6%. M/C & VISA add $2/order.

Add $3 Shipping per order. Phone:
(814) 623-7000 (9 to 7). Ask about re-
placement ducks, telescopic & mobile
antenna. CUNARD ASSOCIATES,
Dept. 7, R.D. 6 Box 104, Bedford PA
15522. BNB628

ROSS $§$$S$$S NEW January
SPECIALS: KENWOOD TS-140S,
$789.90; TS-440S, $1039.90; TM-
2530A, $385.90; TW-4100A, $474.90;
TM-721A, $619.90; ROBOT 450C,
$664.99; 800H, $329.99; ALLIANCE
HD-73, $114.90; AEA PK-232,
$287.50; BT-1, $79.90; MP-20, $89.99,
ICOM IC-27A, $334.99; IC-3200A,
$497.99; IC-735, $939.90; IC-2KL,
$1699.90; Yaesu FT-109RH, $276.99;
FT-726R, $799.99; FT-747GX,
$657.50; MFJ-989B, $279.90. ALL
L.T.O. (Limited Time Offer) LOOKING
FOR SOMETHING NOT LISTED??
CALL OR WRITE. Over 8780 ham-re-
lated items in stock for immediate ship-
ment. Mention ad. Prices cash, F.O.B.
PRESTON. WE CLOSE AT 2:00 P.M.
MONDAYS & ALL DAY SATURDAY.
ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, (P.O. Box 234H),
PRESTON ID B83263. 208-852-0830.
BNB654

COMPUTER CODE PROGRAM for
IBM PC. New. Does most everything
and more! Besl value. $12. Moneyback
guarantee. Free details: SASE. Bahr,
Dept 73-1, 2535 Marietta, Palmbay FL
32905. BNB691

CHASSIS AND CABINET KITS SASE;
K3IWK, 5120 Harmony Grove Road,
Dover PA 17315. BNB698

ROSS $555885 USED January
SPECIALS: KENWOOD PS-30,
$134.90; TR-B400/WMC-46TTM,
$229.90; VFO-240, $159.90; TM-401A/
TU-3, $279.90; TH-415, $269.90;
COLLINS KWM-2, $499.90; 312B-4,
$259.90; ICOM IC-471H, $799.90; IC-
271H/WPS-35, $799.90; PS-20,
$158.90; IC-740/W,PS-35,EX-
242,241, FL-45, $695.90; ROBOT 400
& RGB T.V., $359.90; YAESU FRG-7,
$179.90; FRV-7700A, $75.90. LOOK-
ING FOR SOMETHING NOT LIST-
ED?? CALL OR WRITE, WE HAVE
OVER 315 USED ITEMS in
stock. MENTION AD. PRICES CASH,
FOB PRESTON. WE CLOSE AT 2:00
P.M. MONDAYS & ALL DAY SATUR-
DAY. ROSS DISTRIBUTING COMPA-
NY, 78 SOUTH STATE, P.O. BOX
234H, PRESTON ID 83263; 208-852-
0830. BNB709

$50 PACKET DIGICOM > 64—soft-
ware based PACKET system for Com-
modore 64. Software is public domain
and requires a modem for the C-64
which is provided by our kit. Board
plugs directly inlo cassette port or re-
mote mounted via cable, both

connectors included. Walchdog timer,
reed relay PTT and PTT inversion op-
tions included. Power derived from
computer. Uses 7910 chip - no align-
ment required. Switch allows HF or
VHF operation. Order KIT#154 for
$49.95 or ASSEMBLY#154 for $79.95,
both include FREE DISC. Add $2.50
S&H per order. A & A Engineering,
2521 W. La Palma, #K, Anaheim CA
92801; 714-952-2114. MC or VISA ac-
cepted. BNB732

HAM TRADER YELLOW SHEETS. In
our 27th year. Buy, Swap, Sell ham
radio gear. Published twice a month.
Ads quickly circulate-no long wait for
results. Send #10 SASE for sample
copy. $13 for one year (24 issues).
P.O.B. 2057, Glen Ellyn, IL 60138-
2057, BNB741

$558% SUPER SAVINGS $$$%% on
electronic parts, components, sup-
plies, and compuler accessories. Free
40-page catalog for Self Addressed &
Stamped Envelope. Get on our mailing
list. BCD ELECTRO, P.O. Box 830119,
Richardson TX 75083 or call 214-343-
1770. BNB749

HAM RADIO REPAIR, all makes, mod-

els. Experienced reliable service
Robert Hall Electronics, Box 280363,

San Francisco, CA 94128-0363; 408-
729-8200. BNB751

WANTED: Ham Equipment and other
property. The radio club of Junior High
School 22 NYC, Inc., is a non-profit
organization, granted 501(C)3) status
by the IRS, incorporated with the goal
of using the theme of ham radio to fur-
ther and enhance the education of
young people. Your property donation
or financial support would be greatly
appreciated and acknowledged with a
receipt for your tax-deductible contri-
bution. We sponsor the ‘‘Classroom
Net' on 7.238 at 1200 UTC daily and
encourage your QSL for our weekly
award. Please write us al: PO Box
1052, New York, NY 10002, or call our
round-the-clock hotline: (518) 674-
4072. Thanks! BNB762

COMPUTER CODE COURSE. Apple Il
+/clelGS. C-64/128. 37 Modes,
Graphics, 1-100 WPM, menus, pro-
portional spacing, variable frequency,
more ($29.95). With wordprocessor
($39.95). Manual ($10). Check/MO.
LARESCO, POB 2018-ST, Calumet
City IL 60409. 1-312-891-3279.
BNB764

INDIVIDUAL PHOTOFACT FOLD-
ERS. #1 to #1400, $4.00. #1401 up,
$6.00. Sam's books, $7.00. Postpaid.
Allen Loeb, 414 Chestnut Lane, East
Meadow, NY11554. BNB766

VHF TO MICROWAVE: GaAsFETs,
MMICs, transistors, etc. SASE;
WA31AC, 7148 Montague St.,
Philadelphia PA 19135. BNB771

HAMLOG 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, Pea-
body MA 01960. BNB775

WANTED: Sunair GCU-910A or GCU-
935 Antenna Coupler. Ray Dunham,
1030 Hillside Ave., Pacific Grove CA
93950. BNB790

ELECTRON TUBES: All types & sizes.
Transmitting Receiving, Mi-
crowave . . .lLarge inventory = same
day shipping. Ask about our 3-500Z
special. Daily Electronics, PO Box
5029 Compton, CA 90224. 800-346-
6667. BNB792

KENWOOD 430s OWNERS! Stop
Scan stops the scanner on busy fre-
quencies resumes scanning automati-
cally after an adjustable 1-10 second
delay. SASE for 1989 catalog. $19.95
kit. $29.95 assembled. $3.50 shipping.
JABCO ELECTRONICS, R1 Box 386,
Alexandria, IN 46001, BNB794

VOICEGATE communications noise
reduction with audio squelch, noise re-
duction, VOX cassette recorder con-
trol, 3 adjustable audio filters, & more!
SASE for 1989 catalog. $3.50 for demo
tape. $109.95 complete (till 1/1/89).
JABCO ELECTRONICS, R1 Box 386,
Alexandria, IN 46001. BNB795

Barter "N’ Buy advertising must pertain to ham radio products or services.
| [lindividual (noncommercial).....
JCommercial ....... o v e e
| Prepayment required. Count only the words in the texi. Your address is
free. 73 cannol verify advertising claims and cannot be held responsible
| for claims made by the advertiser. Liability will be limited to making any
necessary corrections in the next available issue. Please print clearly or

| type (double-spaced).

................... 50¢ per word
................. $1.50 per word

e, s s 20 amm—m S S G S—

No discounts or commissions are available. Copy mus! be received in
Peterborough by the first of the second month preceding the cover date.
Make checks payable to 73 Magazine and send to: Rebecca Niemela,
Barter ‘N’ Buy, 73 Magazine, WGE Center, Peterborough NH 03458.
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R-390A RECEIVER PARTS: info.
SASE. CPRC-26 military Manpack Ra-
dio, 6 meter FM, with antenna, crystal,
handset: $22.50, $42.50/pair. CPRC-
26 Radio only: $9.50. Add $4.50/piece
shipping, $9 maximum. Baytronics,
PO Box 591, Sandusky OH 44870.
BNB798

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. BNB807

FLOOD YOUR MAILBOX! You get
100’s of radio & electronics specialty
catalogs. Send $5.00, name & address
to: Electronic List Services, Dept. B,
PO Box 1683, Brookline MA 02146.
BNBE811

QUALITY QSL CARDS, rubber
stamps, envelopes and printed letter-
head. Large selection at attractive
prices, Sandollar Press, PO Box
30726, Santa Barbara CA 93130.
BNBB12

WANTED: Azden PCS-4500 Regency
HR-6, or Genare GTX-600. Reason-

able. Jim, 469 Jayson Avenue,
Pittsburgh PA 15228. BNB814

WANTED: Yaesu FT-625RD, FT-
627RA, or FT-680R. Also wanted:
ICOM IC-505, IC-551, IC-551D, IC-560,
or IC-502A. Reasonable. Jim, 469
Jayson Avenue, Pitisburgh PA 15228.
BNB815

SLEP SPECIALS, TEN-TEC, NEW
BOXED LATEST PRODUCTION
MODELS, USA MADE, 561 CORSAIR
Il, 562 OMNI V, 585 PARAGON
TRANSCEIVERS, 425 TITAN 1.5KW
LINEAAR AMPLIFIER, HERCULES II
1KW SOLID STATE LINEAR AMPLIFI-
ER, 2298 ANTENNA TUNER, MO-
BILE HF ANTENNAS, PLUS ACCES-
SORIES, ALL MODELS, TAKE GEAR
IN TRADE, VISA/MC OR CHECK. FOR
BEST DEAL, WRITE OR PHONE BILL
SLEP, 704-524-7519, SLEP ELEC-
TRONICS COMPANY, HIGHWAY
441, OTTO NC 28763. BNBB16

COMPUTERIZE with the '"'Amateur
Radio Operating System.”" This MS/
DOS based software features auto-log-
ging, QSL management, AWARD sum-
maries, Contesting, and MORE. Base
System $39.95, Demo disk $10.00
(credited). SASE brings details., Fun-

damental Services, 1546C Peaceful
Lane, Clearwater FL 34616. BNBB17

FREE HAM EQUIPMENT, details $1.
P.0.B. 1631, Arvada CO B80001.
BNB818

WANTED: Panasonic RFBG0O,
Grundig Satellite, Magnavox D2999 or
any good quality general coverage
multi-band receiver. Wade, 657 14th
Ave., Prospect Park PA 19076,
BNB822

COMMERCIAL HF CW IDENTIFIER:
Quartz 10-Minute Timer, Sinewave Os-
cillator, Complete Instructions, Guar-
anteed, $79.95. DMR, 6126 Rex Drive,
Dallas TX 75230-3429. (214) 891-0509.
BNB823

MACINTOSH, ATARI XL/XE/ST &
AMIGA Amateur Radio sofiware. We
have several public domain disks avail-
able for trade or $4.00 each. Send busi-
ness size SASE specifying computer
for list. Write WA4EFH, P.O. Box 1646,
Orange Park FL 32067-1646. BNB824

PRO2004 OWNERS INCREASE
CHANNELS to 400, SCAN SPEED TO
30 CPS. COMPLETE KIT $35.00. IN-
STALLED $55.00. LESTER JERNI-

GAN, P.O. BOX 2406, ORANGE PARK
FL 32067-2406. BNB825

WANTED: SB220 or SWAN MARK i
Linear—AS IS condition—Samuel
Lack W5DOE, Box 577, DeRidder LA
70634. Call collect (318) 463-8964.
BNB826

WANTED: Xtal controlled 220 MHz
transceivers (such as the model made
by Midland). (517) 627-4095. 10100
North Cochran, Grand Ledge MI
48837. BNBB27

NEED SCHEMATIC/SVC MANUAL for
Hallicrafter SX-140. Will pay cost and
parcel. Pedro L. Candelario, Bobadilla
JT-1, Levittown, Puerto Rico 00949,
BNB828

QUALITY HAM SOFTWARE for the
IBM-PC and compatibles. Many share-
ware and public domain programs for
all aspects of ham radio. Business
SASE for catalog. JK&S, Dept. SB,
P.0. 50521, Indianapolis IN 46250-
0521. BNB829

WANTED: HW-101 and HP-23 for
parts. Need not be working. Write stat-
ing condition and price. RTO, 4166
Maple St., Berrien Springs Ml 49103.
BNB830
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P SATELLITE .3
A

CITY

® Da:TKEﬂXC' e Dave WBE@ASNM
® Denise *YL" ® Maline “XYL®
@ DanE 'WN’ Louis “"KADIPN

NT
X 1749.95 Call
899.95 Call

44.95 Call

FT-736
FT- Td?

) |
59.95 Call
64.95 Call

699.95 Call
25.00 Call

FHA 7700 AGxV A
FRT-7700 ANT- -
FRG-9600 60-905
VU-9600 N.T.SC. VID e

150 Y

H 11..1
FT-727 Dua -
FNB-3/A T
FNB-4A/A 64 95 Call
NC-15 Quick C 89.95 Call
PA-3 Mobile Ada 39.95 Call
FTS6 CTCSS L.Inlt 49.95 Call

MOBILE/PORTABLE

FT-290R/1l 2 MTR All Mode
FT-690R/1l 6MTR All Mode
FT-790 R/l 440 MHZ
FT-4700 RIil Dual Band
I-_F 211 RH 2m

599.95 Call
589.95 Call
799.95 Call
TBA Call

» Call
PEG all
Call

ARRL BOOK LIBRARY

1-800-426-2891
METRO 612-754-1200
HOURS M-F 108 Sat 105
Prices subject to change and availability.
12581 Central Ave. NE, Blaine, MN 55434

CIRCLE 332 ON READER SERVICE CARD

00 PU ERI E
UR K

Control up to elght digital radins Eimu!tﬂnﬂﬂusly from
your MS-DOS microcomputer! DataCom, Inc. offers a
series of software/hardware packages that interface
with many current synthesized rigs. These include:

ICOM 735, IC-761, IC-781, IC-R7000, IC-R7T1A

Yaesu 747, 757GX, 757GXIl, 767, 9600

Kenwood TS-440, T5-940, TS-140, TS-680, 711,811,
R5000

Datacom couldn't be simpler to Install. The user

doesn’'t need to know anything about M5-DOS—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 keyboard, and more! Datacom 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 all of the channels
stored in memory, along with a full description of
each, Including:
—mode (LSB, USB, FM, etc.)
—eight character alphanumeric description
—signal bandwidth
*continuously variable scan delay from 100
milliseconds up
*a full-featured logging utllity

AVAILABLE FOR IBM PC, XT, AT, 80386 256K RAM
1 SERIAL PORT AND 1 FLOPPY MINIMUM

PROGRAM WITH INITIAL LIBRARIES 99.95

RS-232 TO TTL 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.

8081 W. 21S5T LANE
HIALEAH, FL 33016
AREA CODE (305) 822-6028

CIRCLE 147 ON READER SERVICE CARD

TINY-2 is our new Iaw cost bigh-
performance standard for packet con-

trollers. Thousands already in use,

worldwide. A perfect beginner’s unit.

Complete, wired
and tested, only $119-95

BENEFITS and features of both units:

L] Optional personal message system

(mini-BBS) Add $10.00

L] Tiny enough for briefcase/portable, yet
large enough for easy experimenia-
tion or repair.

Ll I-year limited warranty, excellent
customer support.

] RS-232 and TTL compatible—all
connectors supplied.

Ll Latest AX.25 software,

TCP/IP (KISS)
modiile included.

Please send: U Tiny 2 [ MicroPower-2

FPac-Comm

3652 West Cypress St., Tampa FL 33607

PRACTICE CODE

ANYWHERE!

AT HOME
IN CAR
AT LUNCH

@ Fits in Pocket

@ Long Lasting
Batteries Incl.

® Clear, Crisp Tone

e Free Wallet-Size
Code Card Incl.

¥ you can furn free time into puwerlul
i"‘i:i:r&e hmldlng time. For novice, (W, and advanced

ORDER TOLL FREE: 1-800-346-7283 ?
Or Mail Check, Money Order to: r"-rl or info g

STARTONE ELECTRONICS 662-2659 | |ff e
P.0. Box 404, Aptos, CA 95001-0404 P f|

Rush Shipped, 1st-Closs Each order add $3.50 ship./hand.

BESTNOVICEKIT! $19.95  SAVE!
P ) 2 Code e BUY BOTH
| #° & 112 pg Study Guide

ey F[l'.Tm'IIE Answers I:DR BHLY

i Maps, Chars,
= Coupons
o & More.

$39.95

tarilone

™ ELECTRONICS

MICROPOWER-2 is our remarkably
compact, 18-ounce unit using upgraded
IAPR TNC-2 technology that requires

less than 40 milliamps! For very poriable
operation, solar or bﬂttery you need not

pay more for a TNC that s about the size
of your HT! Was $179.95

now at a low $]. 59.95

1 Fully compatible with ROSE & NET/
ROM EPROMs.

[1 32K RAM, 32K ROM, 4.9 mHz CPU.

|1 Xital controlled modem, compatible
with use on 10m HF/VHF/UHE

TO ORDER, ioll- ﬁ*EE with major
charge card, call: 1-800-223-3511

Technical support line:
813-874-2980

[0 TNC-220 info. [ FREE Packet Catalog.

Name

Call
" Address City
State Zip Card Number Exp. Date §

Money Back Guarantee. Add §3. shippin
Majnr {"mdft C‘ard gwe ﬂumber e.xp:rﬂ on Hﬂﬂ' srgnamre FAX 813 3?2 8696

/bandling per order, FL addresses add 6%.

CIRCLE 152 ON READER SERVICE CARD
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Number 34 on your Feedback card

R.S.# page R.S.# page R.S.7 page R.S.# page
279 Ace Communications ......... 42 = CESinc.. 32 . 83 * IndianaHamfest ... ......... 102 145 QSOSoftware ..... ........... 46
355 Ace Communications .. .. ..._. .97 157 Glﬂvnlandlnstmﬂacummﬁ 65 358 InterconDataSystems ...... .. 55 34 RamseyElectronics . ... ...... 39
335 Ace Systems . . 16 186 Coaxial Dynamics ... 81 97 InternationalRadio. . ...... ... .58 142 RFEnterprises ... ........._. . 90
1 Mﬂmedmmrﬂuntmi .84 343 CommputeCorp. ............. 28 22 JanCrystals . .. ... _.__...... 84 * RFMicrotech................. 97
65 Advanced Electronic Appli ..... 95 99 CommunicationConcepts ..... 84 245 JensenTools&Alloys ......... 55 o HFEPMS ...ccicvnvarionnn . 37,66
67 AlincoElectronics.. . ......... 104 121 Communications Electronics ... 34 ¢ JoGunnEmerprises ._........ 65 254 RossDistributing ............. 28
194 All ElectronicsCorp. .......... 73 10 Communications Specialist . .. .. 2 272 Jun'sElectronics ............ 101 * SangeanAmerica............. 23
= Allied Appliance & Radio . .. . . ., 65 12 ConnectSystems . ............. 1 94 KORKA-ATV . ...........cc.... 5 332 SatelliteCity .........o000e0-- 87
 Amateur Electronics Supply .... 56 334 ContactEast ................. 57 e KenwoodUS.A.Corp. ........ C4 73
AT AMBOATON . Las v e ks 76 VAET DOMONICRING: < viviiansnlas v 52 o KenwoodU.S.A.Corp. ......... T BacklIssues ................ 73
4 Amidon Assoclates . .......... 73 306 Creative Control Products ... . .. 65 « KenwoodUSA. Corp. ........ 10 B e 68
B9 AntennasWest ........ . 28 147 Data Com International . .... . . &7 & KWERND 5 f i i 57 CodeTapes..........c..... 68
90 AntennasWest ...... ......... 28 310 DavieTech,Inc. .............. 15 138 Lindsay Publications .......... 55 ORI ... sl 52
236 Antennas West . 57 * Dayton Hamvention ........... 75 25 Madison Electronic Supply . .. .. 16 20 A e e 68
302 AntennasWest . ... .. .. ... . 65 * Delaware AmateurSupply ... . 78 47 Maggiore ElectronicsLab . ... 47 LR co s sisriniabusbenill . 68
303 AntennasWest . ... .. .85 263 Dentron Radio Corp. ...... 15 336 Magnaphase ,................ 97 Subscription ............... 17
304 AntennasWest ......... .... 15 342 Digimax ..... cesa- 15 101 Maxcomine. ................. 89 Uncle Wayne's Bookshelf . ... 69
5 AntennasWest ... ..._...... 103 239 D'gttalﬂadmﬁyslmlnc 103 114 MetroPrinting ......_.......... 57 244 Software Systems .. .ee 48
107 Antennas West ... B9 112 Bl Yoml . ... ; 57 24 MFJEnlerprises . ._.._...._.... 3 250 SoftwareSystems ._.._.._.... 62
271 Anhquaﬂadmmass:nad ..... .28 29 ElactrunPruceamng .... 70 162 MichiganRadio....... . 88 51 Spectrum Communications .... 26
328 Applied Digital Research . 62 * Electronic Equipment Bank .96 348 MncmCmmamewapts .48 183 Epeclmmlﬂtunanmal ........ a7
» ARARL ...... 101 128 Electronics Book Club . 67 295 Micro Cont Specialities . . T4 37 Star Tone Electronics . . B7
338 AshionITC. = vees &8 * Engineering Consultants 102 252 Midland Technologies _. . 48 82 StonePublishing ............. 65
* AssocialedRadio ............. 74 324 EpsilonCo. .................. 56 187 HlﬂmCmmum:ahnnﬁl * T.S.SkogenEichings ...... .. 62
16 Asimnﬂurpuraﬁnn.. . 49 75 FairRadioSales .. _.......... 65 ConsuMing .................. 48 o - TABBOOKS, . ... i iasiiis i
357 ATFab.. .-.55 8339 GBTE.........ccoicuneuner.. 88 183 MobileMark.............c0nn. 70 o TandyPams ...... v ¢eeecceees 38
243 AXM Inc.. WL -y ; 98 Gilfer Shortwave ........... .23 127 Motron Electronics . .......... 103 « TheHamStation.............. 83
158 Azimuth Gﬂmmunicalmns . 81 17 GLBElectronics .........v00ns 70 323 NationalTowerCo............. 27 55 The Meadowlake Corp. ........ B9
137 B&BInstruments. .. .......... 16 72 Glen Martin Engineering ....... 84 349 Naval Electronics ............. 52 150 TheRadioWorks ............. 48
53 Barker & Willlamson........... 70 273 GordonWestRadio .....,..... 27 = Nemal Electronics ............ 97 115 TheRFConnection ........... 48
41 Barry Electronics Corp. ........ 43 346 GreatCircleMaps ............ 15 292 OmarElectronics ........ivuu. S7 ¢ Tropical Hamboree ........... 47
42 BllalCompany............... 103 327 GTiElectronics ........... . B85 96 Orlando Hamcation .......... . a1 136 Unadilla/AntennasEtc. ........ e
176 Bird ElectronicsCorp. ........ 101 326 GTIElectronics ........ . 48 e P.C.Electronics .............. 89 79 Vanguardiabs ............... 57
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM

JUST 3 EASY STEPS:
¢ Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board
* Peel off film and etch
convenient 8% x 1] size
With Complete Instructions
SATISFACTION GUARANTEED
5 Sheets for $3.95 10 Sheets only $5.95
add 51.25 postage  NY Res. add sales tax
The MEADOWLAKE Corp.

Dept. D, P.O. Box 497
Morthport, New York 11768

CIRCLE 55 ON READER SERVICE CARD

* No lossy traps; full
element radiates on
all bands.

* Tums with TV
rotor

e 191bs.

here's the Beam?

Unobirusive DX Gain Antennas for 80 thru 10
* Easily hidden * Install Fast * Fixed or Portable *
There's 3 0 meter antenns wath real DX Pusch
biddea in this pictare. You can'l sce it asd your
ne ;hbﬂn can't either. But it works DX barefoot
ABYWIY. H-:Iu abour & low profile SI/IV30 -

bander? Ora 2 element monohander for the amic
All eanily fit the pocketbook--Priced 323 1o 5':'"'1"

Work DX without telling the neighbors

AntennasWest
801) 373-8425

= Airmail Infopack 51
Box 50062-5, Prave, UT 84605

CIRCLE 107 ON READER SERVICE CARD

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

1.

REFLECTED POWER-ITCH
KNOB-ITUS

QRM-DEAFNESS
BUTTON-PHOBIA
SWITCH-CANKER |’
SUPER TUNER-BLUES
CROSS nlm.l—nfn

THE CUHE IS:

MAZCO

AU'rouAﬂc ANTENNA MATCHER ®

FDOR ALL S.5.8. RADIOS

% ONE SHOT GUARANTEED TO LAST |
AT LEAST FIVE YEARS!

H N XXX XRRXNXXARREXXRX XXX
MAXCOM, INC. BOX 502, FT. LAUD., FL.3330=2
! 305-523-6369 l

" MAYCOM is & regisiered trademark and is owned by Maxcom Elecinnles, ine
CIRCLE 101 ON READER SERVICE CARD

......

THE BOTTOM LINE: "MmAXCOM WoORKS"

The HF5B “Butterfly”™
A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Di-Pole on 17 Meters

* Unique design reduces size
but not performance.

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform
all multiband designs
of comparable size!

Model HF6V

*80. 40, 30, 20 15 and 10 melers
dulomatic band5u¢-rl_i:h1ng
*Add-on kil for 17 and 12 meters
availahie now
*26 f1_ tadl

Model HF2V
*Designed for the low-band DXer

*Automatic bandswitching on BO and
40 melers

s Add-on units for 160 and 30 or 20
meiers
*32 tea! tall - may be 1op loaded for
a00M=0nal bandwidth

For more information see your
dealer or writz for a free brochure

o BUTTERNUT ELECTRONICS CO0. "
urlmt, Lockhart, TX 78644

SMILE! YOU'REON TV

Only
$299

Designed and
built in the USA
Value + Quality
from over 25years

in ATV.._.WeORG

With our all in one box TC70-1 70cm ATV Trans-
ceiver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com-

posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cmantenna, coax, 13.8 Vdc
and TV set and you are on the air...it's that easy!

TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runson 12-14 Vdc @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold
only to licensed amateurs, for legal purposes, verifiedinthe
latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.

(818) 447-4565 m-t Bam-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS Tom (WEOHA,

2522 Paxson Ln Arcadia CA 91006 Marvann (WBEYSS
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World Ciass Antennas for the Serious Amateur!

Monobanders: 80-10 Meters!
High Performance VHF & UHF antennas.

hygain

TH7DXS TH5Mk2S

Explorer-14 THWIS
Monobanders

204 BAS 203 BAS 205 BAS

155 BAS 153 BAS 105 BAS

103 BAS 66 BAS

“VHF, OSCAR & VERTICAL ANTENNAS!
NEW! High Performance 144 & 432 MHz Antennas.
Call For Prices!

cushcraft
WINTER SPECIAL! The “A3S.”

The Popular A3 with Stainless Steel

Hardware at a Special RFE Price.
A4S . .. .. DT 0 e

ATdd Add on KIt. . ..o v ivnernnenn.

A3SK & A4SK Stalnless Kits. . .... .. v
AV3 & AV5 Verticals. . ............. '
AEB&APR I . penvssmrinssvon G

40-2CD 2-el. 40 Mir. Beam. .. ... .. ..

Monobanders For 10, 15, & 20 In Stock!
617-6B 8 Mtr Hﬂﬂu ER...
AS0-5 AS08...
A147-11, A147-20T... .
215WB & 230WB 15 & 30 ol 2 Mtr.__
AOP-1 Sateliite System ...
A218XL & I8 for 144-148 MMz ..
2208, 4248 BOOMERS.......................

mmmmmlm

IIITTElHlIT

N
>

DX-A...$4805 DX-DD.. 8495 DX-KT.... 27.50

NEWI! DX-CC All band dipole....$79.85
Full line Alpha Delta switchea & Transi-traps!

DIV, 4o ain v $13495 G6BTV........ $124 95

e D08 G714 . ...
G7-220............... 114.95

Compiete HF Mobile Systems. CALL!

MOSLEY

CLASSIC 33
PRO-67

TA-33
TA-34

TONNA
ANTENNA SPECIALISTS

TEN-TEC

MODEL 561 CORSAIR I
OTHER TEN-TEC PRODUCTS:
Model 585 Paragon
Model 425 Titan Linear Amplitier
Model 229A 2KW Antenna Tunear
Model 2510 Salellite Station

Full line of lilters, power supplies, mobiie
antennss, and accessories In stock.

YAESU

FT-757 GXII

All Mode
Transceiver

FT-727
Dual Band §;
Handheld

FT-212 RH
2 Meter Mobile

AMPLIFIERS & TUNERS

NYE-VIKING
MB-V-A
MAGNUS SOLID STATE HF LINEAR AMPS

MFJ

KEYERS
ACCESSORIES

CLOCKS "UNggg

SPECIAL!
9898 Tuner $275.00
ASTRON POWER SUPPLIES
Rack mount and speaker modals In stock!
R5-4A ... %3785 RS.7TA....4095 RS-12A . ..68.95
RS-20A . ., BB.OS RS-35A ..135085 RS-60A  .193.95
RS-20M ., 106.95 RS-35M..153.95 RS-50M .. 216.95
VS-20M .. 12495 VS.35M..171.95 VS:50M . .23295

SSB ELECTRONIC & MICROWAVE

MODULES TRANSVERTERS, PREAMPS,

& ACCESSORIES. CALL!

TOWERS

HY-GAIN
Crank-up, self-supporting, galvanized steal
towers, SS rated at 8 ft; HD at 18 f1,
HG-37588 HG-528S
HG-54HD CALL FOR PRICES MG-70HD
ROHN

Self-supporting: Rati

s: HDBX at 18 H,
HBX at 10 f1, BX II 6

HBX40............. HDBX 40...
HBX 48... HDBX48..........
HBX 56... F BXBA.............. & CF

Eihlnlud ﬂul with base and rotor piate.
Today's best buy. Freight additional but you save
with our volume shipper's discount!

GUYED TOWER SECTIONS:

255G, 45G, 55G Sections and All Accessories in
Stock. Call tor Current Prices.

FOLD-OVER TOWERS:

e oY

Prices 10% higher in western I'lltﬂ‘l

ROOF TOWERS & CLIMBING BELTS.....can
TOWER HARDWARE

Guywire: IM1BEHS | 4 EHS, per f............50.15/0.18
CCM Cable Clamps: 318/ Ve .oooooevvennnnnnn 0.3900.49
Turnbuckles: 38" EAEER ) ... B.05/7.05
W EREER) 12.9513.85
Thimbles: %" (318 & % " cable) 0.20
Earth Anchor: 4 1. Screw-in.......ooeeennn. e 13,95
Praformed “Big Grips™: 311848 %........... el AS2.99
Guy Insulators: S00DIS02 ... 1.80/2.09
PHILLYSTRAN GUY SYSTEMS
HPTG-2100/-4000/-8700 Cable................. 0.30/.50/.70
Cable Ends: mmmn ............. B.95/10.85
Socketfast POting Cmpd ... renns 15.95
BELDEN COAX

9913 low loss. $0.45/f
RG-213/U(B267). ..0.48
RG-&/U(B237)..... 0.38 AG-58A/U(8259) .. 0,15
RG-U(B214). . ... 0.40 RG-58/U(8241)....0.18

RG-214/U(8268) $2.28/1,
450 Ohm Ladder Line......... O L T Ry 0.10

RG-BX(0258) .. ... 0.20
RG-11A/U(8281) . . 0.41

COPPERWELD ANTENNA WIRE
Solit: 1208, ..............0.10 Mga.
Stranded 14 ga......0.10

Plus Wide Selection Baluns, Insulators, Accessories

ROTOR CABLE
Std (6-22, 2-18).......0.18 Hvy (8-18, 2-16)...0.38
Others in stock.
AMPHENOL CONNECTORS
PL-250: std/siiveritefion ... ... 0.88/1.25/1.45
UG-21B (8281) Type N HII\I — 1

T's, angles, adaptors, ]-ulu l HHB In ﬂmk!

COAX AVAILABLE IN PRECUT LENGTHS WITH
CONNECTORS ATTACHED.

® ® COAXIAL SWITCHES 2 ®

ANDREW HELIAX & CONNECTORS
%" LDF4S0A.....CALL 78" LDFS-50A ... CALL

THANK YOU ... AND HAPPY HOLIDAYS TO OUR CUSTOMERS AROUND THE WORLD

RALPH-K®IF

GEORGE-AD®S, GWEN-WDODZL, RANDY-KA®VVO, MEL, CHERYL, AND BRIAN
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Hamsars

Number 35 on your Feedback card

Amateur Radio Via Satellite

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston, TX 77083

Hamsats a Year Older

The dawn of a new year repre-
sents new beginnings. The new
year brings the inevitable resolu-
tions. Some good ones for the cur-
rent or potential satellite operator
include joining or renewing AM-
SAT membership, finishing an-
tennas or radio projects, and get-
ting more operating time on the
satellites.

For example, AMSAT-OSCAR-
7 was last heard in the summer of
1981. There have been no con-
tacts via this satellite since then.
Unless something remarkable
happens, it is history. The short-
wave bands won't disappear to-
morrow, but we can only guess
the life spans of RS-11, Fuji-OS-
CAR-12 or AMSAT-OSCAR-13.

Amateurs who are already ac-
tive via satellite, and who have all
the HF, VHF, UHF, and mi-
crowave equipment they need for
satellite fun, might consider help-
ing someone eise get started with
satellite chasing this year—ex-
plain it, or better yet, demonstrate
a functional earth station.

Station descriptions can be
pieced together by reading
through all of the Hamsat columns
during the last two years. New
rngs, antennas, and accessories
can out-perform the older equip-
ment, but many of the systems
that performed well for A-O-10,
still do great for A-O-13, five years
later. What is the average A-O-13
operator using today?

What It Takes

Many how-to's written on satel-
lite operation tell you that you can
make contacts with simple sys-
tems using inexpensive radios
and home-brew antennas. They
are right. Many AMSAT-OSCAR-
10 enthusiasts proved that (with
the right conditions) a few watts to
a small manually-pointed yagi, or
more power into a mobile mag-
mount, provides good uplink sig-
nals; and that a dipole hung on the
wall, followed by a small receive
converter and an HF rig, can hear
signals from space. It may notbe a
piece of cake at times, but it has
been done many times.

Successful A-O-13 Activity

The following is not a descrip-
tion of a QRP (low power) satellite
station or an indoor antenna sys-
tem, but a brief guide for success-
ful A-O-13 Mode B activity.

The easier a station is to use,
the more it will be operated. Very
rarely does a new satellite chaser
put together all of the ingredients
for the ultimate earth station at
one time. It is a process of experi-
mentation and learning.

So, how does one get a station
ready for A-O-13?7 The most popu-
lartransponder on A-O-13 is Mode
B. This requires an uplink signal
from the operator, using CW or
lower sideband from 435.423 1o
435.573 MHz. This 70 cm up, and
2 meter downlink-type transpon-
der worked successfuly on A-O-7.
For A-O-13, most contacts are
made on uplink frequencies close
to 435.500 MHz. Downlink recep-
tion is from 145975 to 145.825
MHz, CW, or upper sideband.

Note the frequency guide in last
month's column. The Mode B
transponder is inverting, thus a
lower sideband lransmission on
435.443 MHz will result in an up-
per sideband signal on 145.955
MHz, while an uplink on 435.553
MHz will come out on 145.845
MHz. CW activity is usually heard
below 145.900 MHz, while side-
band users stay above 145.900
MHz.

Since the VHF and UHF bands
used by A-O-13 are primarily line-
of-sight, satellite access is only
possible when A-O-13 is above
the operator's horizon. The best
way to predict when A-O-13 will be
available from a specific location
is to use a good satellite tracking
program on your computer. AM-
SAT offers software for many
computers. Some programs
provide simple tabular listings
showing basic tracking informa-
tion, while others can produce
world maps with real-time, multi-
satellite tracking. Regardless of
the program’s complexity, the
point is to know when to operate
and where to aim the antennas. If
a computer is not available, there
are mechanical aids for tracking,
or a friend may be able to print
predictions. Due to the elliptical
shape of A-O-13's orbit, guessing
the satellite’s position won't work.

Long-term commitment to satel-
lite chasing requires access 10 a
computer with tracking software.

Most active operators have mul-
ti-mode, 2 meter, and 70 cm
transceivers. Commonly heard
rigs include the Yaesu FT-726R or
FT-736R, the ICOM IC-271 and
IC-471 pair (A or H suffix), the IC-
275 and IC-475 pair (A or H suffix),
and the Kenwood TS-711A and
TS-811A pair. For those with the
H-suffix ICOM rigs (high power of
75 watts) no external amplifiers
are used. Others with 25 waltt ra-
dios usually buy an amplifier. The
idea is not to overpower the satel-
lite, but to have the extra output
available when the satellite does
not favor the user’'s location. An
example is when A-O-13 is at
apogee (highest point of the orbit)
with its gain antennas pointed
away. Amplifiers commonly used
include Mirage, TE Systems, and
RF Concepts. You can expect
consistent and satisfying results
with 50 to 100 watts.

Quality coaxial cable and good
antennas up in the clear round out
the complete earth station. For the
cable, most use Belden 9913 coax
with N-connectors for the slightly
larger center conductor of the
9913. Keep the coax runs shont. If
the rig or antennas use SO-239
connectors, then use PL-259A
connectors (Teflon dielectric) on
the cable. Avoid jumpers and ex-
tra coax adapters.

Satellite antennas don’t need to
be high; they just need to be able
to “‘see’’ the sky. It's best to have
an unobstructed view of the hori-
zon in all directions. Trees and
buildings attenuate both received
and transmitted signals. Com-
monly used antennas are circular-
polarized, commercially-built
crossed yagis. Manufacturers in-
clude Cushcraft, Telex/Hy-Gain,
Mirage/KLM, Tonna, and others
from Spectrum International. The
first three brands are the easiest
to find.

The AOP-1 package from
Cushcraftincludes a 20-element 2
meter crossed yagi, a 16-element
70 cm crossed yagi, and a mount-
ing boom with a mounting plate for
the Alliance U100 rotor (for eleva-
tion control). It does not come with
polarization switching, and it does
not use stainless steel hardware,
but it is the least expensive. The
cable harness typically is set for
RHCP (right hand circular polar-
ization) to conform with most
satellites. You can buy the anten-
nas, crossboom, and mounting
plate separately, if necessary. A
polarity switch is available for the

70 cm antenna and a 10-element
2 meter crossed yagi is an alterna-
tive for those with space con-
straints. The smaller antenna ex-
hibits less gain.

The OSCAR Link antenna sys-
tem from Telex/Hy-Gain offers ad-
vantages over the Cushcraft sys-
tem, but averages about $100
more. It includes a 16-element 2
meter crossed yagi, a 30-element
70 cm crossed yagi, and a heavy-
walled fiberglass crossboom.
Hardware is stainless steel with
ultra-violet stabilized plastic insu-
lators. Many other items have
been carefully engineered, in-
cluding polarization switching re-
lays rated at 200 watts. For a cost-
effective system with excellent
performance, this antenna array
is the best choice.

The finest antennas are made
by Mirage/KLM. Two versions of
the 2 meter crossed yagi are avail-
able. One has 14 elements and
the other has 22. Just the 2M-22C
(22-element antenna) costs more
than the complete Cushcraft
package, but it includes a switch
and stainless hardware. For 70
cm there is either an 18-element
or 40-element antenna.

Most stations have preamps.
For a few, signals from the satel-
lites are sufficient without a
preamp. These stations have
state-of-the-art radios with GaAs-
FET front ends and large antenna
arrays. For those with long coax
runs, preamps are placed at the
antenna. This way, weak downlink
signals are amplified before they
are lost in the coax., With a short
coax run, you can place the
preamp near or in the radio. Ad-
vanced Receiver Research,
Hamtronics, Landwehr (from Hen-
ry Radio), and Microwave Mod-
ules Ltd. (from Spectrum Interna-
tional) manufacture many of the
commonly used preamps.

There are many ways to get a
functional satellite station on the
air. Other manufacturers of VHF
and UHF rigs and antennas exist,
and tracking software has been
written and sold by companies
and individuals other than AM-
SAT. Several transponder modes
are available via A-O-13, but get-
ting a fully functional Mode B sta-
tion on the airis an important start.

For further information, consult
The ARRL Handbook, The
ARRL Operating Manual, The
Satellite Experimenter’s Hand-
book, the many AMSAT publica-
tions, and the AMSAT HF and
satellite nets.
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TALKIS |
CHEAP.

Have you heard? For less than $90
your AT or XT-compatible com-
puter can talk! All it needs 1s the

| HV-2000 Computer Voice Kit from
Heathkit.

Reading letters, transcriptions
and computerized instruction can be
easier and quicker than you ever
thought possible. Computer games
gain a new dimension. Your com-
puter can even entertain children
with stones
and songs.

If you have
a modem,
the HV-2000
Computer Voice will allow your
computer to recite reference and
research information from time-
sharing services. Or, speak radio
transmitted ASCII information.

The HV-2000 Computer Voice
Card, contamning speech synthesizer
and audio amplifier, plugs into any
AT or XT-compatible computer’s
expansion slot. An external speaker
is also included. Versatile, Heath-
developed software gives you a
wide variety of voices and easy in-
terface to high and low level

languages.
‘ The HV-2000 Computer Voice.

At less than $90, talk IS cheap. To
order, call toll-free 1-800-253-0570.
Use your Visa, MasterCard, Amen-
can Express or Heath Revolving
Charge card. Or call 616-982-3614
for the nearest store location.

Heath Company

A subsidiary of Zenith Electronics Corporation

Prices, product availability and specifications are
subject to change without notice.
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Propragation

Number 36 on your Feedback card

Jim Gray W1XU
PO Box 1079
Payson AZ 85541

January 1989

January will provide some excellent DX on
all bands from 160-10 meters. You may find,
however, that the week between the 9th or
10th and the 16th or 17th will be spotty. In fact,
days in these two periods may be poor with

high magnetic index (A) values due
to an unsettied-to-aclive geomag-
netic field. Otherwise, static levels
will be generally low during the
month, and great DX should be
available on the lower HF bands of
160, 80, and 40 meters.

Thirty meters will also be good,
but, as the frequency increases,
the HF high bands will close earli-
er. Ten will close just before dark
on most days, and 15 meters will
soon follow. Twenty will stay open
quite nicely for an hour or two after
local dark,

January is not generally consid-
ered a good DX month, but with
sunspols increasing rapidly and

solar flux values holding well |
above 150, the conditions will be |

better than they have ever been in
alongtime.

For those interested in astro-
nomical events, Earth will be clos-
est to the Sun on January 2, the
Moon will be closest to Earth on the
11th, and a full Moon will occur on
the 22nd. No eclipses are in the
forecast for January. January is
not exactly a “"ho-hum’” month, but
it is generally far less exciting than
March or September.

You may find some very good
VHF openings in January, howev-
er, so keep your ears tuned. As
always, listen to WWV at 18 min-
utes after each hour for up-to-date
broadcasts of solar flux and geo-
magnetic (A) and (K) indexes. The

higher the flux and the lower the (K) |

and (A) indexes, the better condi-
tions will be for propagation on the
HF bands.

The Source

Readers often ask me about
the source of my predictions. |
use the Shortwave Propagation
Handbook—Principles, Theory,
Predictions edited by George
Jacobs W3ASK and Theodore
J. Cohen N4XX. The edition | have
was published in 1979 by the
Cowan Publishing Corporation,
14 Vanderventer Avenue, Port
Washington, NY. The book

EASTERN UNITED STATES TO:

GMT: o

o2

Jim Gray W1XU

is priced quite reasonably at under $10.

The book assumes the reader is a neophyte
to propagation matters and gives a good un-
derstanding of the mechanisms of long-
distance transmission and reception of radio
signals.

If you read this book thoroughly, you'll be
able to make your own forecasts with reason-
able accuracy for any time of the year, for any
year in any sunspot cycle. B
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You're In A Separate “Class” With The SB-1400 Transceiver

The world is at your fingertips with the NEW For a FREE Heathkit catalog, send in your
Heath SB-1400 All-Mode Transceiver featuring dual OSL card, mail the coupon below, or call 24 hours a
VFOs and 20 memory channels. With a price tuned day TOLL FREE:

into your budget, the SB-1400 is an assembled I_SOO_M_I{EATH (1-800-444-3284)

SSB/CW/AM and optional FM transceiver that
delivers 100W of PEP output on all nine HF amateur |

bands, with 100kHz-30MHz general coverage Yes, send me a FREE Heathkit Catalog.
reception. Send to: Heath Company, Dept. 011-734

The SB-1400 is the latest addition to Heath Benton Harbor, Michigan 49022
Company’s full line of amateur radio equipment —
everything you need to complete your ham shack. I

Heath Company also carries an extensive line of
other electronic products. From computers to Address Apt.
television sets, from test instruments to stereos, every
Heathkit® product — kit and assembled — is backed by City
40 years of dcdlLatLd attention to design, quality

State Zip

ﬂnd durdb]hw AM-451R1 A subsidiary of Zenith Electronics Corporation

_Heﬂ(h Company s
LT e T R el L A Sl e G SN ) o2 i DS
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Number 37 on your Feedback card

Ask kaBoom

Michael J. Geier KB1UM
7 Simpson Court
S. Burlington, VT 05403

Bandwidth!

The other day, | was having a
nice conversation on 20 meters
with a guy who was running S-7 to
S-8. Suddenly, another station
came on 1 kHz below us, running
about 10 over 9, and wiped us
out. | went down to his frequency
and politely requested that he
move, as we were only 1 kHz up.
His response: “I'm a kilohertz
below you, | shouldn’t be bother-
ing you!"

For a moment, | didn't know
what to say. Understanding the
concept of bandwidth is one of the
most basic requirements of sta-
tion operation (not to mention li-
censing), yet here was a ham who
clearly didn't know (or didn't re-
call) what it was!

While most hams are familiar
with the concept, judging from the
QRM on the bands, at least some
hams have a less-than-clear men-
tal picture of what goes on spec-
trally when we speak into our
mikes. This month's column
seeks to clarify this.

The 3 kHz Range

In a properly operating SSB rig,
the transmitted bandwidth is
equal to the modulating frequen-
cies. For us, that's 3 kHz maxi-
mum, as required by law on the
amateur HF bands.

Look at Figure 1. It represents a
portion of the 20 meter band. The
section over which the curve sits
represents your USB signal on
14.300 MHz. Now look at the mea-
sure below the curve below the
graph. Depending on your sex,

The Tech Answer Man

voice qualities, what you are say-
ing, and especially the type of mi-
crophone you use, the distribution
of the transmitted energy may fa-
vor the low voice frequencies,
high voice frequencies, or some-
where in between. The areas
bounded by the curves in the two
figures, for example, shows a con-
centration of voice frequencies in
the middle ranges.

For all practical purposes, you
are using up your entire 3 kHz al-
lotment at any time. So you're
not really on 14.300; you're on
14.3001to0 14.303! 14.300 is merely
where your carrier WOULD be if
you were operating AM and, of
course, what your dial or digital
read-out shows. It is clear, then,
that stations can be 3 kHz apan
without interference. (In practice,
a bit more room is required be-
cause receiver filters are not
perfect.)

“Monkey Chatter"'’
and Rumblings

Now, look at Figure 2. If a sta-
tion has moved only 1 kHz below
you, the bandwidths will overiap,
and his or her upper voice fre-
quencies will appear where your
receiver will interpret them as
LOWER frequencies. You will
hear unintelligible rumblings. On
the other hand, if a station is, say,
2 kHz ABOVE you, you will hear
squeaky '‘monkey chatter’” be-
cause his lower voice frequencies
will appear where your receiver
will interpret them as UPPER fre-
quencies.

On LSB, everything's reversed.
Your bandwidth extends for 3 kHz
BELOW your dial frequency. On
the diagrams, the lows and highs
will be reversed. Monkey chatter

i
| | il

i 300 e mlll

TowaARD
LOW VOICE
FREQUENCIES

L i
4 298 id Fo9

1l | 1 14 1
TOWARD

HiGH WOICE

’ FREQUENCY [MMz)
FREQUENCIES

Figure 1. A diagram of a USB signal when the rig is tuned to 14.300 MHz transmit.
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comes from stations below you
and rumblings come from above.

Nearly all of today’s rigs have a
control which allows you to narrow
the bandwidth of your receiver
and filter out some of the QRM. (A
notable exception is the new Yae-
su FT-747. Shame!) The tech-
nique is pretty effective, especial-
ly on the monkey- chatter type of
QRM, but the price you pay is that
the signal you want to hear is also
degraded. Cutting the monkey
chatter muffles reception, and re-
ducing the rumbling makes the
voice tinny. But, at present, there
IS just no other way.

Dear Kaboom,

| have a problem. | bought a car
with fuel injection, and have | got a
noise in my mobile HF rig! It
sounds like the ignition, but only
on 20 meters. I've never had trou-
ble like this in my other cars. I'm
disgusted with this computer junk.
What can | do to clean up the
noise?
Signed,
Annoised

Dear Annoised,

Obviously, something in that
car has a harmonic on 20 meters!
Generally, computer-generated

“Nearly all of today’s rigs have a
control which allows you to narrow the
bandwidth of your receiver and filter
out some of the QRM.”’

Notch Filters

By the way, reduction of this
type of interference is not the pur-
pose of a notch filter. These filters
put a narrow, deep null in your
passband and are intended only
to remove heterodynes ('‘tuner-
uppers'’). The null isn't wide
enough to remove the wide band
of frequencies present in a voice
signal.

Finally, don’t forget to keep
your bandwidth in mind when de-
ciding how close to the band edge
to set your dial, or some of your
signal could wind up outside the
band. A friend of mine forgot this
and got a pink warning slip from
you know who!

Now that we've vanquished
QRM from the bands (hah!), let's
look at this month's letters.

noise sounds very different from
ignition noise, so | doubt that the
car’'s central processor is the cul-
prit. Especially if the noise is very
broadband (covering the entire
band), | would say it is not caused
by a computer.

Does the car have digital instru-
mentation? Those big fluorescent
read-out tubes seem like logical
noise suspects to me, but again,
the noise should sound very differ-
ent from ignition.

The most likely cause is from
pulses delivered to the fuel injec-
tors, or by good old ignition. As
always, shielding wires may help.
Also, check to see if the noise is
present only when the car moves.
Hash could be coming from wheel
bearings, tires, the transmission,
or any other moving mechanical
system. B8]
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Figure 2. Two USB signals, tuned to 14.299 MHz, and 14.300 MHz
respectively. Note their overiap, which extends from 14.300 to 14.302
MHz. When signal bandwidths overlap, you will hear, on the frequency
in question, rumblings on its lower frequencies and monkey chatter on

its higher frequencies.



Others May Try to Imitate, But...

Only One Can Be Th

Advanced Electronic Applications, Inc

>
r‘a"..

RLULT

DCD

PAKRAITT 232

Morse Code - Baudot - ASCII - AMTOR - Packet - Facsimile -

-

Model (
ERROR IDLE PHASE STBY STBY MODEL FEC ASCH BALDOT

SEND COMY

RO TFC

Navtex

Amateur Net Price $319.95

It's a lesson you learn very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatility

The PK-232 should be listed in the
amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive in six
digital modes, and can be used with
almost every computer or data ter-
minal. You can even monitor Navtex,
the new marine weather and naviga-
tional system. Don’t forget two radio
ports for both VHF and HF, and a no
compromise VHF/HF/CW intemal
modem with an eight pole bandpass
filter followed by a limter dis-
cnminator with automatic threshold
control.

The internal decoding program
{SIAM"“} feature can even identify
different types of signals for you, in-
cluding some simple types of RTTY
encryption. The only software your
computer needs is a terminal program.

PC Pakratt Packet TX/RX Display

y, -a .|
- - S i -+ l. ...._“_

; .,
Facsimile Screen Display

2 Software Support

While you can use most modem or
communications programs with the
PK-232, AEA has two very special
packages available exclusively for the
PK-232...PC Pakratt with Fax for
IBM PC and compatible computers,
and Com Pakratt with Fax for the
Commodore 64 and 128.

Each package includes a terminal
program with split screen display,
QSO buffer, disk storage of received
data, and printer operation, and a
second program for transmis-
sion/reception and screen display of
facsimile signals. The IBM programs
are on 5-1/4" disk and the Com-
modore programs are plug-in ROM
cartridges.

3 Proven Winner

No matter what computer or ter-
minal you plan to use, the PK-232 is
the best choice for a multi-mode data
controller. Over 20,000 amateurs
around the world have on-air tested
the PK-232 for you. They, along with
most major U.S. amateur magazines,
have reviewed the PK-232 and found
it to be a good value and excellent ad-
dition to the ham station.

No other mulu-mode controller of-
fers the features and performance of
the PK-232. Don't be fooled by imita-
tions. Ask your friends, or call the
local amateur radio store. We're con-

fident the PK-232 reputation will con-
vince you that it’s time to order your

very own PK-232,

Call an authorized AEA dealer

today. You deserve the best you can
buy, you deserve the PK- 232.

Advanced Electronic

Applications, Inc.

P.O. Box C-2160
Lynnwood, WA 98036

206-775-7373

AEAZ
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EEB THE PROFESSIONAL AMATEUR STORE

NOVEX

NOVEX

DM4061 Dip Meter every ham needs one

A must for every ham shack - check cails, tank circuits,
antennas, use as RF generator ., internal modulation, look
for harmonics. 1.5 - 250 MHz 6 plug-in coils.

only $79.95 + $4 S&H

SWR-3P SWR/Power/Field Strength
R e e h . . Mr.a.r.ure.'; DUEL"HI_."E-"I"I"R.
" while on the air
= 10 & 100 watt scales
= 1 e 150 MHz
= s 50 2300 conectors
« 5" whip antenna

only $19.95 +$4 S&H

RF Power Meter/Dummy Load

........

LB to 500 MHz
¢ 30 ohms "N
g o « 5720/120 watt ranges
L --f.’._m;;__ 2 * negsures your HF &

only $99.95 + $4 S&H

HT ' power output

FC5250 Counter know vour transmit frequency
e 10 Hz 1w 150 MHz

» 7 digits

Accurate o =1 count

= Gate timies: | or -5 sec

HF & YHF inputs

Excellent for audio

AC power adapter PASP

included

RF Signal Generator/Counter

e
DENID ol e A e,

J =150 MHz
Harmonics to 450
AM modulation
XTAL iaput/check
Drigital readout

NOVEX SG4162AD only $249.95 + $4 S&H

]
€, Lo o

3

NOVEX SG4160A same as above except no digial
readout/counter only 514995 + S4 S&H

AF Audio Generator/Counter

i - o e
il B S S S —

o e e e e )

10 Hz - | MHz
Sine - sg wave
Low distortion

8Y RMS output
Digital  readout

.
-
-
L] -
=
%
1
o h, A

-

NOVEX AG2603AD only $249.95 + $4 S&H

NOVEX AG2601A similar to above except no digital
readout/counter only $14995 + %4 S&H

Function Generator

Sine. sq. triangle
2 Hz = 5 MH=
DC offset
20 Ypp outpul
120 VAC power
. includes test leads
4 External inputs can control AM (VCA) or
FM (VCF) and produce AM, FM, sweep, ASK,
or FSK signals

NOVEX FG2020A only $149.95 + 4 S&H

e

h, B oA oaG

. gave. space = g0 vertical
organize -vour radio room
get the professional look
have f[inger Up access to vour radios
keep wour equipmeént safe and clean
hide all the unsightly wires
protect your investment

B P e e e o S R

NOVEX rack mounts are standard EIA
19 inch size aluminum panels and are

optionally equipped with handles and/or
forward facing speakers.

Mow available for most ICOM,
KENWOOD, and YAESU radios and

accessories.

Prices start at a low $79.95 each.

NOVEX Speaker Mics

High quality audio -
Rotatable lapel clip -

Privacy earphone jack
Hi-Lo volume switch

SUPER VALUE
only $19.95

24 Shipping & handling

ICOM DMC 5371
Kenwood DMC 53TK
Yaesu DMC 537Y

b

NOVEX Handsets

e o e e e

PTT handsét " ml:-a::i:ﬁt ﬂTMF * Private listening
Wired for most current ICOM, Kenwood, Yaesu
& others (on special request)

1COM HECTO1L, Kenwood HOSTOLEK, Yaesu HCST01Y
Available for many other radios at slightly higher prices.

Introductory price $79.95

34 shipping & handiing

ARD 9100 SUPER ROTATOR
Exclusively Distributed by EEB
The Rotator for the Big Guns

¢ Computer/Remote Control
® Rotating torque: 10,000 inch Ibs

* Braking torque: 24,000 inch 1bs

* Vertical load: 2,000 lbs

* Mast size: 2-3.5inch O.D.

* Motor: 1/3 HP 120/220V 50/60Hz

® Rotation speed: | RPM
List $4395.

e Weight: 230 Ibs,
e Size: 15 x 25 x 15inch Call for Quote

CRIS 6000 COMPUTER/RADIO
INTERFACE SYSTEM.
IBM PC OR

COMPATIBLE.

Starting at
$349.95

e Auto Log/Sort 800 memories

* Log Date/Time/Freq/Mode (Opt Signal Strength)
* Build your own data base

* Scan Bands/Freq/Service

* Auto create a local database

¢ Key stroke set radio to memory channel

* Unlimited logging on disc

® Spectrum analysis option

* Free Newsletter subscription-Call

ARD 230 SERIES AMPLIFIER

List $5495.
Call for Quote

* Cool 1500 watts output always available

* All HF Bands 1.8 - 21 MHz (10MT user install)
® 50 - 80 watts drive for full output

* Harmonic Supp -45dB INTMOD

¢ Completely automatic Full QSK

® Micro processor controlled/protected
®* Remote AMP up to 250 ft from controller
* Export and Commercial Versions available
* AMPonly 14 x 22 x 13 inch 86 Ibs

-315dB

SDU 8000 —
SPECTRAL DISPLAY |
UNITS (SDU) Allow user
to ““SEE" up and down
the band for activity or
lack of. You won't miss anything.

e Sweep width 50 KHz - 10 MHz

e [nput 10.7 MHz

* Direct plug-in to R7000 no mods
* Variable sweep rate
® 3inch CRT

* 120V 50/60 Hz

Introductory Price
$595.

Orders: 800-368-3270

Electronic Equipment Bank

516A Mill St. NE, Vienna, VA 22180

Local & tech info
703-938-3350

(Just minutes from Washington, DC)




NEMAL ELECTRONICS pu s —

*Complete Cable Assembly facilities MIL-STD-45208
*Commercial Accounts welcome- Quantity pricing * Same day shippil’lf‘ most orders
*Factory authorized distributor for Alpha, Amphenol, Belden, Kings, Times Fiber

NEW! All Band

Scanner by
AOR 7

Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable,
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors.

HARDLINE 50 OHM CONNECTORS-MADE IN USA
FXA12 1/2° Aluminum Black Jacket.................... .89/t | NE720 Type N plug for Belden 9913 ..........cuiven $3.
FLC12 1/2" Cablewave com. copper blk jM 1591"'1'1' NE723 Type N jack for Belden S913..........ciisisiins 4.
FLC78 7/8 Cablewave com.copper bik jit ... 3.92/1 | PL259 standard UHF plug for RG8,213
NM12CC N conn 1/2° comr copper m/T .............25.00 | PL258AM Amphenol PL258
NM78CC N conn 7/8" coit copper M/ . 54.00 | PL259TS PL259 teflon ins/siver plated....................
COAXIAL CABLES (per 1) UG175/UG176 reducer for RG58/58 flpudfyj.
1180 BELDEN 9913 very low 1088 ... 52 |UG2TDS N plug for RGB213,214 Silver...
1102 RGB/U 95% shield low loss foam 11ga............ UGB38 N jack to PL259 adapter, teflon .
1110 RGEX 85% shield (M 8) weoorreeeesosssesenenn. 17 | UGT484 SO239 to N plug adapter, teffon ............... 6.50
1130 RG213/U 85% shield mil spec NCV ji........... 39 |UG255 S0239 to BNC piug adapter, Amphenol........ 329
1140 RG214/U dbl silver shid mil spec................. 1.85 | SO2384AM UHF chassis mi recepiacle Amphenol........... .89
1705 RG1428/U dbl siver shid, teflon ins .......
1310 RG217/U 50 ohm 5000 watt dbl shid
1450 RG174/U 50 ohm .100" od mil spec ............14 | GROUND STRAP-GROUND WIRE
and has priority. ROTOR CABLE-8 GGNDUGTOH GS12 1/2" tinned COPPEr BIaid .........immsessesssnsns

mclszhﬂﬂnﬂl-‘- e 8C1822 2-18ga and 6-22ga . essesssmsmassssessesnnss 21/ | HWOB Bga insulated stranded wire ...

» Includes antennas an 1 . O SE! AW14 1 stranded Antenna wire CCS ...

cligs. Pull rancse of Sccassories 8C1820 2-16ga and 6-20ge A - 39/ dga

avalable.
. All prices plus shipping, $3.00 min, Vica/Mastercard $30 min, COD add $3.00
ARS880 No Frequencies cut out or Call o write for complete price list. Nemal's new 36 page CABLE AND CONNECTOR SELECTION GUIDE is avaitable

Total Price, Fresght Prepaid excluded. i
_ ar na charge with orders ol 350 or more, or al a cost of $4 with credit against next qualifying order
(Express Shipping Optional)  + 25 Day Satisfaction Guarantee. -

$ 00 Full refund if not satisfied. NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161
199' «Sizer 2" x5 x 1V wn 12 oz (305) 893-3924 Telex 6975377 24hr FAX (305)895-8178
« Uses 4 AAA banenes, not

included

racs Entry Level Price.
INE 1000, Indole N30 Extra Class Performance.

= Visa and MasterCard i
(COD shightly higher) —_ - S o = . New Optional

In Indiana 317-848-2570 Collect FAX (317) 849-8794 2 o " Ee = Scanning Microphone
CIRCLE 355 ON READER SERVICE CARD : - W -l e )

WORLD’S SMALLEST
-_ WEATHER STATION

Now Novices and Technicians can enjoy their new 10 Meter phone
privileges and DXing with our new Ranger AR 3500 Mobile Transceiver!
* Two Models to Fit Your Budget & Power Needs: 30 Watt & 100 Watt
* Microprocessor Controlled Circuitry < Exceptional RX Specifications
* Very Compact + Manufactured in Japan & Quality Checked in U.S.
* Low Breakthrough Price » New Optional Scanning Microphone

East Coast Warranty ORDERTODAY $299 50

Center

Exclusi NI-Cad
g;;;rgacwpa RF MICTOTEC}I 4 Carmel Drive
ealer Inquiries B -
SO (508)667-8900 FE \ Billerica. MA 01862

Welcome =23

3

|
S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

THE AMAZING WEATHER COMPUTER THAT

YOU CAN HOLD IN THE PALM OF YOUR HAND, PREAMP CONVERTER ‘ RECEIVER
MGITAR's new TWR-3 Micro Weather Station includes 1691-LY (N
a compuler, ;:daiﬂn wind \an::l:d ip:Ei; SEMSOr l":'ln"itl'l t } Mmgisgl MMH 169 1.137'5 13?5 MHI
S159.95. "With the optional, automatic-emptying RG-3 1691-LY (N) MMg 1691 MMk 1691-137.5
Rm‘:lf:rllt:tur ($49.95) you can even monitor rainfall! GAIN: 20dB GAIN: 13dB GAIN: 30dB TYPICAL

= WIND SPEED » RAINFALL (Optional) /

» WIND DIRECTION » TIME OF ﬁ-\? BOOM: 6 N.F.: 1.2dB N.F.: 6.8dB MAXIMUM

* WIND CHILL * AUTO SCAN $91.50 12VDC @ 40 ma 12VDC @ 150 ma

S TEMPERATURE & NICAD READY $250.00 $330.00

R ST, SERATEIR | AR A SRAREATCE X Send 75¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA

liﬁ-ﬂﬁ-:t;:‘;ﬂé 1%'1';_?1’31“5-‘& INC . PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE
woeiuss SEPRESTREETNW. m SPECTRUM INTERNATIONAL INC. (508) 263-2145
ORDERS ONLY: 8iK)-322-1502
INFORMATION: 206-735-0374 i :'L‘.li: 206735004 P.0. Box 1084S, Concord, MA01742, USA lw___ J
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Number 39 on your Feedback card

I 7_ 3 INTERNATIONAL

Notes from FN42

Korea and the Olympics.
Sometimes things just plain go
wrong—and our planned cover-
age of the Olympics just plain
went wrong. Byong-Joo Cho
HL5AP did his part, but a combi-
nation of postal services and of-
fice confusion led to our failure to
get two of his reports and to tem-
porarily (from February 18 to Sep-
tember!) mislay another one.
HL5AP earned his subscription to
73 and he'll get it; for those of you
who may have been looking for
our coverage—apologies. CCC
hopes you got the information you
needed elsewhere.

As usual we have much more
material than can fit in these
pages, but the IARN information
from Sam Voron VK2BVS, Peter
ZS6ET's first Hambassador
report from the Republic of South
Africa, and Hambassador
UA9MA’s material clearly de-
served priority attention. (Even so,
two-thirds of the report from
ZS6ET will have to be held over for
the future.)

Anyway, HAPPY NEW YEAR to
those who are starting 1989 on the
1st of January (with the 2nd being
Dia del Ano Nuevo, Nouvel An,
Neujahrstag, and New Year'’s Hol-
iday in Scotland), and a plain old
wish for happiness to those whose
new years begin later; we'll cele-
brate the dates of theirs at the ap-
propriate times. Other January
dates to note for your QSOs: Jan-
uary 1 is Haiti's Independence
Day (on the 4th for Burma and the
31st for Nauru); 7—Ethiopian
Christmas; 9—Martyrs’ Day,
Panama (the 29th for Nepal); 15—
Adults’ Day, Japan; 23—National
Holiday, Australia; 24—Economic
Liberation Day, Togo; 26—An-
niversary of the Proclamation of
the Republic, India.

Roundup

Australia. (And Jamaica, USA,
El Salvador, Mexico, New Zea-
land, Great Britain, Germany,
Belgium, Sweden, Israel, Cay-
man Islands, United Kingdom,
Japan...other countries).

HURRICANE GILBERT

The following is from a report by
the IABN Director for Australia,
Sam Voron VK2BVS (4071066), 2
Griffith Avenue, East Roseville

edited by C.C.C.

2069, Australia. Chris CK3YID
in Melbourne, 036014222, has
just attempted to telephone Glenn
Baxter K1MAN (Network Manager
of the International Amateur Ra-
dio Network (IARN) in the USA . . .
he is told K1IMAN busy handling
emergency traffic. . .something
about a hurricane in the ocean off
the eastern US coast. . . halfway
around the world. . .

Nothing to concern me, weath-
er lovely in Sydney. But let's tune
inon NBC's “Today "' show, which
is aired every night over a VHF
Sydney commercial TV chan-
nel...

Jamaica hit by biggest hurri-
cane ever recorded in the north-
ern hemisphere, 500 miles
wide. . .

Mexico City and San Salvador
were halfway around the world,
too, and they sure needed all the
help Australian hams could
give. ..

The Australian Traffic Net-
work is activated. . . VK3CKK
037291624 notified Red Cross
...VKBOP 092774661 and
VKG6RQ 092771514, Perth, to han-
dle Red Cross-referred calls on
health & welfare matters. . .
14.275 MHz declared emergency
frequency (with +5 kHz guard
band), to be controlled by IARN to
carry messages from the Ja-
maican Defense Force station
6Y5B64 . . . many on this frequen-
cy because all power, phones,
navigational aids at airfields out:
aircraft, US State Department,
Salvation Army, Red Cross. ..
only well-prepared hams, with
generators and fuel, able to
provide vital remaining links. . .
14.325 MHz (+3 kHz), other FCC
channel for emergencies, con-
trolled by National Hurricane Cen-
ter in Miami. . . hurricane planes
use this as they fly through the
storm to measure and track it. . .

Australia and New Zealand re-
lay important info when conditions
make coverage difficult. . .we
watch the Caribbean and jump in
when needed. . .over 100 health
& welfare messages generated
now, relayed to Jamaica through
the US since no third-party agree-
ment with Jamaica—so direct ser-
vice without delays involved when
third-party agreements get negoti-
ated before help can be provid-
ed. ..

New Zealand authorities mean-
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while ruled that NZ radio ama-
teurs could not help the public
despite no telephone communica-
tion existed. . . G4SCA on British
RAYNET (the RSGB emergency
group) activated and helping the
British High Commission. ..
DA2GY in Germany active as well
as full US Army Military Affiliate
Radio System (MARS). ..
Belgium, Sweden also; all provid-
ing health & welfare message
help. . .Israel amateurs stay
alert. ...

Weekend of 17 September com-
ing up; would everything settle
down so we can go ahead with our
annual 48-hour Amateur Radio
Dispfay at El Park, which was sup-
posed lo coincide with our simu-
lated emergency test?. . .
Cayman Islands hit. . .storm
headed for Mexico. . .annual
Australian Fun in the Sun and Un-
der the Moon amateur radio dis-
play and simulated emergency
test cancelled. . .five US ama-
teurs deployed to set up facilities
in Jamaica—Dave K2BPP, Ralph
N4HTU at Montego Bay with ac-
cess to commercial telephone
satellite link . . . Bill WB2TUU with
Oral Roberts medical team near
Kingston. . .Bob NAMHV at
Sandy Bay...Al W9ELR at
Kingston Salvation Army sta-
tion. . ..

September 19: Australian Traffic
Net sends Happy Birthday to
IARN: it's three years since the
Mexico City earthquake and the
birth of IARN. . .

Relief agencies not able to send
in medical volunteers without as-
surance of radio amateurs avail-
able full time and US volunteers in
Jamaica have to leave (a wife hav-
ing a baby, etc.) and new ones
getting hard to find. . .United
Kingdom offers two, Australia re-
quested by |IABN to send one,
Japan asked for volunteers. . .as
of September 20. . .no transport
available for non-US volunteers,
but Gordon VE3FBU an excep-
tion—accompanied Jamaican
Consular General, set up commu-
nications at Runaway Bay, and
this message broadcast:

Situation in Jamaica now ur-
gent. Need food, building materi-
al, antibiotics of all kinds, clothing.
We have no beds and water is
very bad. The people of Jamaica
are making all efforts to ensure all
tourists are being taken care of.

Australia active 0500 to 1000
hours universal time when, al-
though many net control stations
monitoring 14.275, North America
mostly asleep and/or coverage in-
to Jamaica difficult. . .so man-

ning net control. . . assisting traf-
fic from Europe to Jamaica and
Jamaica to US, so Jamaica sta-
tions can come on frequency any-
time, get messages off, and go off
the air to conserve fuel or batter-
ies. . . Ashley 6Y5GR can operate
only Morse code, battery low, but
reports excellent, relayed to US:
all water has to be boiled, ba-
nanas and sugar cane all gone
. . . VE3FBU reports people suck-
iIng on sugar cane o survive. . .
above message causes Aus-
tralian Dept. of Foreign Affairs to
donate $20,000 to help Ja-
maica. . .US asked for $400 mil-
lion: 95% of Jamaica's economic
base destroyed. . .

October 1, 1988 summary (as of
this writing). 14.275 remains as
the emergency frequency and
IARN continues to look for volun-
teers to go to Jamaica to man field
stations. More Jamaica stations
coming on the air as the president
of the Jamaica Amateur Radio As-
sociation (JARA), Selvin 6Y5SG,
mobilizes resources. Dave
K2BPP draws up disaster commu-
nication plan, is debriefed by US
representative assessing Ja-
maica's needs. |IARN has donated
quantities of gear—aerials, gener-
ators, you name it—personally
owned as well as from AEA,
Heath, Tandy, others.

| am proud of the way so many
newcomers to amateur radio be-
came so fully involved in this
emergency, and want to thank all
US Novices, Technicians, and
other 10-meter operators who
monitored 14 MHz and kept Aus-
tralia fully informed when 14 not
open to Australia. This worked so
well that from now on when a dis-
aster hits there will be an Aus-
tralian station looking. . .into the
USA in the US Novice voice band,
28.3 to 28.5 MHz as a part of our
plan for the Australian net.

The IARN now is seeking any
volunteers whether with amateur
licenses or not, to serve as go-
betweens between radio ops and
the local people. On the 10-meter
band from Australia, | have been
asking USA Novices and Techni-
cians to contact the public via lo-
cal radio stations, talk shows, CB
airwaves, SWLs, scanner listen-
ers, to tell that volunteers are
needed to be the eyes and ears of
Jamaica.

Volunteers can always phone
Glenn Baxter K1MAN (207) 495-
2215. or FAX (207) 495-20689.
[Ed. note: As of January the fore-
going may be out of date, but the
need for IARN volunteers to be
available never is.—CCC]



Japan. From The JARL News
for August: "It is essential that all
hams be aware of the current
worldwide trends that affect ama-
teur activities. Amateur radio
communications means world-
wide communication and thus
worldwide interaction.” Living up
to this, JARL sent a delegation to
the Region Il annual meeting in
Seoul, South Korea (in October),
which included the president, vice
president, and managing director
(JA1AN, JABAV, and JATHQG).
“Japan has the most amateurs in
the world and is expected by other
countries to play a leadership role
in Region Ill and shoulder respon-
sibility for the development of in-
ternational amateur radio.”

N |~

2SN

GREAT BRITAIN

Jeff Maynard G4EJA
32 Waldorf Heights
Hawiley Hill
Camberley GU17 9JQ
England

The UK Scene The major news
is the publication of the new UK
amateur license by the UK regula-
tors, the Department of Trade and
Industry. It incorporates a number
of significant changes, all of which
are for the better, Although largely
cosmetic or administrative, they
have relieved the amateur of a
number of bureaucratic chores
and should, if nothing else, ease
the conscience of those who did
not fully stick to the rules.

Until now a multipage docu-
ment, the license is in two parts, A
single-sheet validation document
confers legality and is renewed
annually (when the fee is paid!),
and a separate bookiet sels out
the terms and conditions of the
license. The same documents
serve all types of amateur sta-
tions—club, reciprocal, maritime
mobile (but not aeronautical mo-
bile, despite the efforts of the
RSGB).

The Europeanization of the UK
continues apace with the adoption
in the new license of the standard
CEPT draft agreement, allowing
visiting CEPT license holders to
operate in the UK and UK ama-
teurs to operate in most European
countries without special permis-
sion. (CEPT is the European PTT
‘club’ which sets many interna-
tional telecommunications stan-
dards.) US amateurs can still, of

course, apply for a reciprocal li-
cense.

Other changes:

* The rather strange UK suffix /A
(for operation from a so-called ‘al-
ternate’ address) has been re-
placed with /P for operation away
from the main station, and may be
used for unlimited periods instead
of for only four weeks at a time.

* The DTI has recognized the ar-
rival of the computer age and now
permits the station log to be kept
on magnetic tape or disk and has
relaxed rules defining what must
be recorded,

* Computer buffs can now legally
operate their 'digipeaters’ and
can receive and transmit digital
messages without the (theoreti-
cal) need to review each one.

* Low power beacons may now be
set up without special permission,
and low power links are OK for
remote control.

* When operating other than with
telephony, it is no longer neces-
sary to ID with a CW transmission
of at least 15 wpm—it can be sent
in Morse at any speed. When re-
transmitting a recorded transmis-
sion from another station, it no
longer is required that the record-
ed callsigns be deleted before re-
transmission.

» Restrictions have been removed
for operating an amateur station
on behalf of social organiza-
tions—such stations are no longer
required to notify the DTI of their
names. (Helpful. | remember the
problems of trying to organize
GT4EJA/MM for charitable pur-
poses a few years ago.)

* And it is now permissible to con-
duct crossband contacts using re-
ceive frequencies not licensed in
the UK (but presumably legal in
the country of origin).

The very observant of you might
have noticed all-American
spelling this time (license not li-
cence, organization not organisa-
tion). This is due to my use of the
US version of a word processor
(Professional Write); | now have
an IBM PS/2 operating under PC-
DOS. Good news inthat the IBM is
much faster than my old Apple 2
and much more versatile and |
have access to a wide range of
software. Any helpful contribu-
tions from you would be most wel-
come because the bad news is
that all my amateur software
(SSTV, RTTY, CW send and re-
ceive, satellite orbital predictions)
is no more, and | don't know what
is available. While home comput-
ers are popular in the UK, things
tend to be home-grown nonstan-
dard such as the BBC. There is,

therefore, a complete lack of ama-
teur software for industry stan-
dard machines. What PC-DOS
program disks do you have?

HONG KONG

Phil Weaver VS6CT
PO Box 12727
Hong Kong

They say lightning never strikes
twice; | sincerely hope that this is
true as once again HARTS suf-
fered a major loss of equipment
when the digipeater operating
very successfully on 29.010 MHz
was zapped by lightning in eariy
August, leaving the antenna look-
ing like a sad tail after the night
before and the equipment full of
little holes! | had never seen the
likes of it. We still have not re-
sumed that service [written in mid-
September—Ed. | but | am hoping
that the two beacons which have
been established for a few years
will be back up on the air shortly,
after having been down for recon-
struction of the building they are
in. To remind those interested,
the 10-meter beacon will be oper-
ating on 28.290 MHz and on 6
meters at 50.075, with the call-
signs VS6TEN and VS6SIX re-
spectively.

After my departure from
HARTS (see column in the June,
1988, issue) | established a new
society aimed at providing service
for the expatriate community in
the form initially of the provision
of an English-speaking repeater.
This is up and running on
145.575-600 with a CTCSS tone
needed on the transmissions. If
you are coming to Hong Kong and
would like to learn more, drop me

a line at the above address or
phone me on arrival at 5-772313.
The group is the English Lan-
guage Amateur Radio Communi-
cations Society (ELARCS), and
we have quarterly meetings at
which all are welcome.

The PO address above is be-
cause | expect to move into a new
apartment the first quarter of 1989
and don't yet have the new ad-
dress. The saga of the flat move is
an ongoing pain in the neck—
should have moved a long time
ago but a fire in the high rise, put
out with helicopters using salt wa-
ter from our ‘fragrant’ harbor,
meant that the top two floors had
to be demolished and recon-
structed!

SOUTH AFRICA

Peter Strauss ZS6ET
PO Box 35461
Northcliff, ZA-2115
Republic of Seuth Africa

Guest licenses in South
Africa. South Africa decided in
1980 no longer to follow the exam-
ple of the British and US adminis-
trations, as they issue licenses to
bona fide tourists only if a bilateral
agreement has been concluded
between the home country of the
tourist and the administration of
the country to be visited. In South
Africa this was considered dis-
criminatory against tourists from
rare DX countries whose adminis-
trations would not be willing to
conclude an agreement for may-
be one tourist in five years.

After extensive research by a
select committee of SARL (the
South African Radio League) into
license procedures of other coun-

Lion Bob ZS1ABO, coordinator of joint amateur and Lion activities in
South Africa. (Photo by Bob Adshade)
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tries, a proposal was sub-
mitted to the authorities
with the result that since
1981 any amateur from any
country may apply for a 3
month permit to operate
while in the Republic of
South Africa. Afeeof Rand
12 (approximately US$5) is
payable on arrival. Two li-
cense classes compatible
with the CEPT class | and
CEPT class |l are available.
(No compatible license
class to the US Novice li-
cense exists in South
Africa.)

In order to cater for ama-
teurs entering for longer
periods and to allow for the

Hartolomen Dias ;. s

permanent conversion of
foreign licenses to South African
callsigns, agreements with Israel,
Portugal, the German Federal
Republic, Chile and the USA
followed - Agreements with Great
Britain, Swaziland, Zimbabwe,
Botswana, Bophuthatswana,
Venda, Transkei, South West
Africa and Ciskei have been in
force for some time. Amateurs
from agreement countries are not
limited to a three-month permit.
Their permits are issued free of
charge and they may apply for
the conversion of their home call-
sign to a South African callsign
if they intend to stay permanent-
ly or semi-permanently in South
Africa.

Any person, regardless of na-
tionality, may sit for the multiple
choice RAE exam in South Africa.
In fact the Wits Central Repeater
covering the greater Johannes-
burg area is typical for the cosmo-
politan nature of amateur radio in
South Africa. While QSOs are pre-
dominantly in English and
Afrikaans, callers in German, Por-
tuguese and Hebrew are very like-
ly to get an instant answer even
late at night.

Portuguese nationals living in
South Africa may sit for the RAE in

South Africa in their own lan-
guage and obtain a certificate by
their own administration in Portu-
gal. Such license may by used to
apply for a callsign in South
Africa, easing the language prob-
lem for the many Portuguese
speakers.

The IARU Region | band plan
applies in South Africa and visi-
tors should use the two-meter
band from 144,000 MHz to
145,999 MHz only. The 220-MHz
band is not available for the ama-
teur radio service in South Africa.

Further information may be ob-
tained by writing to the SARL at
PO Box 3911, Cape Town 8000,
Republic of South Africa.

Lions in South Africa. The
days of the lions roaming free In
the country are a thing of the past,
with mining, agriculture, and ur-
banization claiming their share.
Today'’s Lions can be found regu-
larly teaming up with radio ama-
teurs for events like the “‘Hunting
Lions in the Air,"”" held every Janu-
ary. This year's will be on January
7th and l4th.

This event seems to be very
popular in South Africa, looking at
the results of the 1988 event. First
place inthe Club category (phone)

went to ZS6TJ. This station is lo-
cated in the Johannesburg Ama-
teur Radio Center (Louis Botha
Ave., corner Duff Rd. Houghton,
Johannesburg). Second place
went to ZS6TVL located right next
to the world famous Kruger Na-
tional Park where one can still find
real lions!

In the Club category (CW) the
first place went also to ZS6TJ in
Johannesburg. In Cape Town the
third place was retained by
ZS1VP in the individual operator
CW category. Overall participa-
tion was also very high with South
Africa fielding the second largest
number of stations in the world,
with only the USA fielding more
stations. Considering there are
only just over 5000 radio ama-
teurs licensed in the Republic,
this is no mean feat.

With many rare club and event
stations scheduled to participate
in this event again, this could be
your opportunity to get a rare QSL
card.

The Dias Award. The Bar-
tolomeu Dias Award is a unique
award issued to commemorate
500 years of some of the most im-
portant sea voyages which de-
manded a complete revision of
geography and led to a new phase
in the life of humanity.

The voyage of Bartolomeu Dias

when he arrived in the Indian
Ocean with his caravels in 1488
stands out above all others. It
allowed for the encounter of civi-
lizations until then unknown to
each other and led to great con-
sequences in science, cullure,
economics, politics, and demog-
raphy.

Issued in cooperation between
the Johannesburg Branch of
SARL and the National Amateur
Radio Society Portugal (REP), the
award is a further step to increase
the good relations of South
African and Portuguese radio am-
ateurs and their friends in the
world.

To qualify, 5 contacts with
South African (ZS/ZR) stations
and 5 contacts with stations in
Portugal (CT) in the period Janu-
ary |, 1988 to June 1989 are re-
quired by stations other than
those two countries. Applications
must be submitted not later then
December 31, 1990. All bands; CW,
RTTY, and phone. Also available
to SWLs. QSLs not required. Ap-
plicants should submit certified
logs with 10 IRCs or US$5 to the
Awards Manager SARL Johan-
nesburg, PO Box 2327, Johan-
nesburg 2000, Republic of South
Africa.

[Packet radio report in a future is-
sue.—CCC|E8

SOUTH AFRICA FIRST COUNTRY TO
ACCEPT 73 UNIVERSAL APPLICATION

Peter ZSBET writes: “If you intend to visit South Africa, ad-
dress your application for an amateur radio permit to The Depart-
ment of Telecommunications, Private Bag X74, Pretoria
0001, Republic of South Africa. The Universal Permit Applica-
tion published in '73 International’ [see October’s issue, page
88] offers more information than required and should suffice.”
Peter's statement is based on information from the Department,
but this is not an official approval, of course; that will not be
sought until the form is further revised, based on comments and
criticisms from around the world over the next two or three
months.

WEST SIBERIA DX CLUB BEGINS
SWDXC AWARDS PROGRAM

Gennady Kolmakov UASMA, our Russian Hambassador, writes
that “"We have founded one of the first DX clubs in the
USSR. . . with UASMC as president . . . and UAIMD, secretary.”’
UA9MA is vice president, and he sends us the following.

1. AOA (Arctic Ocean Award)— Details next month. 2. WAWS
(Worked All West Siberia)—Work following oblasts: 099, 100,
130, 145, 146, 158, 161, 162, 163. Class 1—40 QSOs in 9
oblasts, Class 2—30 and 8, Class 3—20 and 7.

3. U-PX-A (USSR Prefix Award)—Class 1—200 prefixes, Class
2—150, Class 3—100, Class 4—50.

4. U-1,000,000-C (USSR million-population Cities)— Work:
Alma-Atu, Baku, Cheliabinsk, Dniepropetrovsk, Donetsk, Gorky,
Kharkov, Minsk, Moscow, Novosibirsk. 5. PX-9-A (Prefix 9
Award)—Work stations with figure 9 in their prefixes. Class
1—50 prefixes from 20 countries on 6 continents, Class 2—40
from 15 on 4, Class 3—30 from 10 on 3.

6. WSA (West Siberia Award)—Work stations from Zone 17
(WAZ) with the last callsign letters from which spell the title of the
award. For example: UASAW, UL7CE, UASMS, UHBBT, and so
on for all 16 letters.

All contacts (or SWLs) must be made after January 1, 1980. No
QSLs; send certified list to Serge F. Kruglov UASMC, PO Box
836, 644099 Omsk, USSR.

“Rules for WSDXC membership: 1) 100 awards and certifi-
cates, including ‘R-150-S’ (or DXCC with 150 countries) and 3
ones from WSDXC, or; 2) 200 countries (R-150-S or DXCC with
200 countries) and 3 awards from the WSDXC. The entering fee
is 20 IRCs. All applications must be signatured by 2 licensed
amateurs.”
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New Mod Kit
for Bird Model
| 43 Wattmeter

MEASURES PEAK POWER

HF Equipment IC-735 List JUN's
icom | OF SSB AND OTHER AM SIGNALS
IC-781 New Deluxe HF Rig $5995 Call $ . - "
IC-761 Loaded with Extras 2699 Call $ | Bird Model 4300-400 modification
E;g;ﬁgnm Cvg Xcvr 1099 Call § | kit quickly adapts any Bird Model 43
b g 1R ok & Wattmeter to measure audio peak power
IC-R7000 25-1300% MHz Rcvr 1199  Call § of single sideband
,'f,_‘l':',m‘ TORRHEO0 M Fow e Cah $ | and other AM modulated signals.
Sl _ SUSIR S s £l The 4300-400 kit pc board mounts inside the Model
IC-2B8A/H FM Mobile 25w/45w 469/499 Call § i : ¢ -
IC-02AT EM HT 40095 Call 43 housing, on the meter studs. Estimated conversion
:gg]& EE,,"; ':HT o 429.95 gaﬂ i = time is only 15 minutes from start to finish.

- ix o 639 all
UHF . = Once modified, you can measure peak power to an
AN M. Monie 7 20 e - -~ 89% F.S. accuracy, without affecting cw operation or
IC-04AT FM HT 449 Call § | Sap— 0 Fo. Y: g p
IC-4GAT 440MHz HT 42995  Call § » accuracy.
220 MHz | _ . =4 * ‘
IC-38A 25w FM Xcvr 489  Call § And, the Model 4300-400 is surprisingly inexpensive.
el A BSs T IR ) — — Contact your Bird distributor or factory for details.

v . = 30303 Aurora Rd., Cleveland (Solon), Ohio 44139 — 2794
216-248-1200 TLX: 706898 Bird Elec UD FAX: 216-248-5426
WESTERN REGION OFFICE:

RZ-1 WIDEBAND RCVR 599.95 Call$ Bird Electronic Corp
HF Egquipment 621 Ojai Ave,, Suite F, PO Box 28, Ojai, CA 93023 B05-646-7255
TS-9405/AT Gen. Cvg Xcwr 2449 95 Call §
seosaTGen Cigxon  1usss  cas| | El@ctronic Corporation
TS-140S Compact Gen. Cvg

Xcvr 949 95 Call §
VHFIUHF CIRCLE 176 ON READER SERVICE CARD
TS-790A 2m-T0cm 1.2 GHZ 1999.95 Call $
TS-711A All Mode Base 25w 1059.95 Call $
TR-751A All Mode Mobile 25w 699 .95 Call §
TM-221A 2m 45w 459 95 Call §
TM-2550A FM Mobile 85w 5190.95 Call §
TM-2570A FM Mobile 70w 623.95 Call §
TH-215A 2m HT Has It All 3949 95 Call §
TH-25AT 5w Pockel HT NEW 369.95 Call §
TM721A 2mi70cm FM Mobile 72095  Call §
TM-421A Compact FM 35w 469.95 Call $
TH-45AT 5w Pocket HT NEW Cail $
220 MHz 389 95
TM-3530A FM 220 MHz 25w 519.95 Call § |
TM-321A Compact 25w Mobile 460 95 Call §
TH-315A Full Featured 2 5w HT 419395 Call §
YAESU
HF Equipment .
FT-767 GX Gen. Cvg Xcvr 1929 95 Call $
FT-757 GX Nl Gen. Cvg Xcvr 112995 Call §
FT.747 GX New Economical | BENEFITS FOR YOU

Performer 889 95 Call § . .
FL-7000 15m-160m AMP 199500  Call § QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,
VHF =
T O OB NEW i 458 P ol $ Government Liaison and More—Much More!
H-?]EHHTDCMEEW 19995 CEIIS — — T — — — — — — — — — — — S— — —
FT-290R All Mode Poriable 599 95 Call § MEMBERSHIP APPLICATION
FT-23 RITT Miru HT 344 95 Call $
FT-209RH FM Handheid Sw 38095  Call § Name

| FT-736R. New All Mode

em{70cm 1748.95 Call § ‘ City _ Prov./State PC/ZIP
Dual Bander
FT-T27R Zm/70cm HT 43935 Call § $25 in U.5. $36 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting
FT-109RH New HT 39995 Call § proof of age, may request the special dues rate of $20 in the U.S. 528 elsewhere. in (U.S. funds)

Persons age 17 and younger may qualify for special rates, write for application

For postal purposes, fifty percent of dues is allocated to QST, the balance for membership.

Chargeto 0O VISA
Card Number

O Mastercard 0O AMEX O Discover
Signature
The American Radio Relay League

Expires

225 Main St USA

Newington, CT. 06111

3919 Sepulveda Blvd.
Culver City, CA 90230

213-390-8003
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Photo B. Reinstalling the "phaemx 2304 array. H warked weﬂ enaugh

to bag five grids.

FN55, 64, 74, and even FN48B, a
grid located in a very remote sec-
tion of Quebec, far north of Que-
bec City. The 2 meter station
worked most of these same grids
and bagged a fairly rare one in
EM77 in central Kentucky. Our
new operators couldn’t have had
a better introduction to the wacky
world of VHF contesting!

After The Battle. .

After the dust cleared, we
wound up with about 550 QSOs
and more than 165 grid squares,
51 of which were on 2 meters
alone. And I've heard about even
higher 2 meter totals from the Mid-
west, pushing well over 80. The
best part was being able to knock
all the stations down and leave for
home just thirty minutes after the
contest ended. Now that our new
operators have survived basic
training, maybe we'll give it a go
again this January.

Mid-Atlantic Conference

The Mt. Airy VHF Radio Club,
better known as the Pack Rats,

just wrapped up another success-
ful doubleheader weekend with
the 12th Mid-Atlantic VHF Confer-
ence and Hamfest. They offered a
good dose of technical presenta-
tions, an expansive flea market,
and lots of fun. This was the first
year | attended the banquet, and |
managed to make a few of the
seminars, which covered a variety
of topics. Among them were:
Propagation Enhancement

prizes were awarded. Coaxial Dy-
namics graciously donated a
wattmeter that | reviewed for 73,
and Avantek Corporation came up
with several MMICs, bipolar, and
GaAsFET devices, along with ap-
plication sheets and PC boards.
The evening concluded with a
showing of the SCORE 1987
FM27 multi-projector show, after
which all hands were off to the
hospitality suite to talk shop while
waltching the Olympics.

Sunday brought overcast skies,
that eventually cleared for a per-
fect sunny day. | brought some
items to the flea market, many of
which sold very quickly. There
was more of a buying frenzy this
year than last year (probably
because it rained in 1987), and
there were many good deals on
antennas, coax, amplifiers,
preamps, and just about any parts
you can think of. If you live within a
few hundred miles of Bucks Coun-
ty, try to make it in 1989. There’s
plenty of motel space for
overnight stays, and it's fun to
meet many of the faces that go
with the familiar callsigns.

Project Time
From time to time, | will mention

“...we wound up with about 550
QSOs and more than 165 grid
squares, 51 of which were on 2
meters alone.”

Indicators, 6 meter Contest Ar-
rays, VHF/UHF QRP Contesting,
Water Cooling UHF Power Ampli-
fiers, and Home-brew Microwave
Dish Feeds.

About 100 people attended the
banquet, and some great door

sources for microwave parts in
this column. One of those sources
is Steve Kostro N2CEI, who was
selling at the Pack Rats flea mar-
ket, and who has a nifty line of
“roll your own" preamplifiers for
50 through 2304 MHz. | had al-

ready picked up a 903 MHz ver-
sion and added a 1296 kit for good
measure, with the idea of putting
up mast-mounted preamps. Since
| already had a pair of Dow-Key
260 relays in the parts box, it
seemed like the thing to do.

The preamps sell for just $35
and include a Bud minibox,
etched PC board, and all parts,
including a NEC 720 series GaAs-
FET (typically a 72089 device).
Steve claims a noise figure of bet-
ter than 1 dB for these kits when
properly tuned, and they are small
enough to tuck away just about
anywhere. They look like good
weekend projects, and I'll let you
know next month how they work.

Nice Tip

Incidentally, just how do you set
up a preamp for lowest noise fig-
ure without a Noise Figure Meter?
Well, it's easy if you have a weak
signal source (such as a beacon),
and you can switch to FM mode on
your transverter/receiver combi-
nation or mulitimode. Then you
just tune for best quieting. | tried
this with a 432 and 220 preamp,
and it works quite well, as the trim-
mer setting is not quite at maxi-
mum gain. Conversely, adjusting
for maximum gain did degrade the
signal-to-noise ratio somewhat.
Thanks to W1VD for this tip.

Maximum quieting can be mea-
sured with a standard VTVM or
FETVOM, using the AC scale and
taking a signal from the quad de-
tector or ratio detector. You can
even take it from the speaker out-
put, if necessary. It's not hi-tech,
but it's a lot cheaper than pur-
chasing an NF meter.

Once that preamp is set right,
you'll want to put it in a weather-
proof enclosure, add a few relays,
build a sequencer, and run extra
coax up the tower—it's all part of
going Above and Beyond'ifl

INDIANA HAMFEST

Enjoy a show by our “Quality” Dealers
Talk-in on the “Mighty (2.1 KW) 525" - 145.25 MHz

SUNDAY, MARCH 12, 1989
Open at 8:00 A.M.

Located on the Indiana State Fairgrounds

Indianapolis, IN

® All Indoors @ Free Parking - Paved Lots ® Forums - Nationally Advertised Commercial
Dealers ® Flea market ® VEC DEVRY Testing ® Ladies Forums and Activities

® Over 500 Tables

NOTE: TABLES SOLD OUT IN 1987 AND 1988

For Tables: SASE To: Aileen Scales KC9YA. 3142 Market Place, Bioomington, IN 47401, 812-339-4446
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Simple and Easy.

Here’s the easiest packet radio yet,
you don't even have to buya TNC
to join the digital revolution. Just
let your PC do the work. Plug a
PC Packet Adapter into any ex-
pansion slot and get on the air in
minutes, just like an expert. And
vou'll still be able to use the PC for
other work! The complete VHF
system is only 5139.95!

Sophisticated, Too.

When you've mastered the basics,
use the PC#*Packet Adapter for
simultaneous dual-band HF/
VHF, multiconnect, BBS, TCP/
IP, DXer’s PacketCluster, 2400
baud (and higher). Even use the
Developer’s Package to write your
own packet application.

PLUG INTO PACKET!

Software Included.

Unlike others, DRSI includes all
the software you need. The THS
terminal package has split screen,
file save/send, binary file transfer,
print, scroll, review and more.

2400 BAUD

Many areas are upgrading their
packet nets to this higher speed.
DRSI’'s M-24 modem for 2400
baud connects simply with no
modifications to your rig and lets
you operate both 1200 and 2400
simultaneously with your present
radio. Step up to this new speed
for just $79.95, today!

Call or Write

for complete

Product Catalog

+*DRSI

2065 Range Road
Clearwater, FL 34625
ORDERS: 1-800-999-0204

NO TUNERS!

NO RADIALS!

NO RESISTORS!

™ NO COMPROMISE!

THREE EXCELLENT REVIEWS JUST

DON'T HAPPEN BY CHANCE.
CALL US FOR A FREE CATALOG

BILAL COMPANY

1 37 Manchester Dr.
Florissant, COBOB 16 IFH: T19-687-0650
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Six Function DTMF Controller

R A uto-Kall
L AK-4

e Outputs: 2 or 3 latched, 1 or 2 momentary, 1 hmed and 1
manually reset group-call latched for remote alarm

o Difterent codes for turming outputs on/off NOT toggle on/off like
most others! e Wrong number - reset
e 4-(hQil acess code - can use = up # down

o Multiple group-call response e On-board 1-amp relay

@nhm

Molron @) .o :::::
BRI o i i
695 W. 21st Ave. ure with infout jacks. buili-i
Eugene, OR 97405 weaker eic) ... .. $139.95

Pius §3 00 shepping & handhing

Call Toll Free 1-800-338-9058 or (503)687-2118

CIRCLE 127 ON READER SERVICE CARD

years of satisfied customers! Catalog $2.
CBCINTERNATIONAL

P.O.BOX 31500X, PHOENIX, AZ 85046

CB-TO-10 METERS

We specialize in CB radio modification plans and
hardware. Frequency and FM conversion kils, repair
books, plans, high-performance accessories. Over 12

@
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parky/FAntennas

* [nstall Fast Extend Range = Improve Reception
The Sparky J-Anrcana is 2 flexible half wave radator [ed by
172 wavelengths of low loss coax through an cfficent incar
matchng rransformer. Sparky I's beat dockiey, 14, & M5
wave anteanas, need 0o ground plane. Low flat SWR curve
grves edpe o adpe band coverape. Ureal portable--rofls op
to it in pocket. Completely assembied with BNC connector.
= Easily ludden = Effective indoors or out. » Money-back guaraniee »
Available for every band from 14 to 440 MHz

J_msag?ﬁ cach  Two for 56590 AJISSP & H

lnfopack 31 by Lot class mail A ntennas Ir"ﬁ'rfs t

Boe 30062-S, Provo, UT 84605 (801) 373-8425
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ORDER TOLL FREE (800) 426-2820

Two simultaneously operable radio
ports, both ports operating at 1200 baud.
Automatic gateway operation between
ports.

Kantronics Personal Packet Mailbox
feature included.

RS-232 or TTL level operation
by jumper selection.

Price

KPC-2
» Compatible with any computer having
a senal, asynchronous /0.
¢ Includes VHF and HF modem —
software selectable.
¢ Full duplex capability.

149%

Price

HAMTRONICS, INC.

4033 BROWNSVILLE ROAD
TREVOSE, PA. 19047
(215) 357-1400

Hours MTW -9-6 Th-F-9-8 Sat.-9-3

Authorized Sales & Service — Yaesu B Kenwood B Icom
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MEGA WATTS.

Alinco’s new DJ-500T hand
held dual bander really puts out.

Like 6.5 watts with the
optional 12 volt battery. Or our
standard 3.5 watts VHF and 3
watts UHF with a local power
setting of .5 watts. No other HT
delivers such power.

The DJ-500T also comes with
mega features.

It's the only HT with a 37 fone
encoder/decoder as standard
equipment. You get cross band/full
duplex operation. Twenty memory
channels (10 apiece on VHF and
UHF). Programmable offsets. A
single memory 16 digit auto dialer
and modifiable CAP/MARS
capabilities*

In short, the DJ-500T comes
without any high priced add ons

because everything is standard.
That includes our exclusive two
year limited warranty.

Alinco’s new DJ-500T hand
held dual bander. Mega power.
Mega performance.

Call (213) 618- 8!5]{:- for your
neare-s.t E::wc»:::! dealer. A4

* Bt re

ALINCO

20705 South Wesserm Awe.. Ste. 104, Toronce, CA 90501
CIRCLE 67 ON READER SERVICE CARD




A high-performance HF rig... You get 20 memories to store rllﬁ[_’d with a heavy-duty power supply.

with a great receiver and full-power frequency and mode. Dual VFOs Available options. FC-1000 or
transmitter. Light in weight and low with split frequency operation for FC-T57AT Automatic Antenna Tuners.
In price. DX-pedition work, And manual band FL-7000 500-watt Automatic, Solid-
This is Yaesu's FT-T47GX. scan plus auto-resume memory scan  State Linear Amplifier. TCXO-747
Whether vou're a novice or a via the microphone up/down buttons. Temperature-Compensated Crystal
veteran, its a great way to start. And Great receiver. ['filizing a Oscillator. FAS-1-4R Remote Antenna
a great way to go. directlv-driven mixer, the FT-147GX  Selector. FRB-757 Amplifier Relay
DX ready. The 747 packs a full receiver features superb overload Box. FP-700 Standard Power Supply.
100-watt RF punch on 160 to 10 protection. You also get factory- FP-75THD Heavy-Duty Power Supply.
meters, with continuous receive from installed narrow CW and AM filters.,  MMB-38 Mobile Mounting Bracket.
100 kHz to 30 MHz. A one-touch noise blanker. All-mode Discover the price/performance
And its control panel is refresh- squelch. RIT. And a 20-dB attenuator leader. Check out Yaesu's low-cost
ingly simple. So you can hoparound  for local QSOs. FT-747GX at vour Yaesu dealer today.
the band fast to nail those DX stations. Lightweight construction. Because now, Yaesu puts priceless
While other guys are warming up Housed in a metallized high-impact DX into your price range.
their amplifiers, vou can be working  plastic case, the FT-T47GX weighs Yaesu USA 17210 Edwards Road., Cerritos, CA 90701
the DX! in at about 7% pounds! With the loud- (213)404-2700. Repair Service: (213) 404-4884
Multimode versatility. The speaker mounted on the front pane]l Parts: (213)403-4584% Prices and specifications
FT-747GX is ready to go on LSB, USB, for maximum audio transfer. And A OGS BRI Diac.

CW, and AM. With provision for the  internal heatsinking for the trans-
FM-747 FM unit—great for watching mitter, rated at full power for FM,
10-meter repeaters. packet, RTTY,SSTV, and AMTOR when

YAESU

CIRCLE 165 ON READER SERVICE CARD

Fill your logbook.
Without emptying your pocketbook.

.




\\\ KENWOOD

.. pacesetter in Amateur Radio

Compact Bres

hrough!

TH-25Al1/45a

New Pocket Portable
ransceivers

The all-new TH-25 Series of pocket trans-
ceivers is here! Wide-band frequency cov
erage LCD dlsp!ay 5 watt nptmn plua

s Heq Iency cov TH ESAT

-';: .

TH 45A ~’3:- 150 MHz
® Automatic Power Contral (APC) circurit for
reliable RF output and hrml |~'r tection

* 14 memories; two for any “odd split”
(5 kKHzZ steps

e Auton - . 75A
- ] - "

" '.- | mede e

. ".; 1] kL ¥

* Rotary dial selects memory, frequency

L,IIT_HH ind sc L.Jr *||-:-:|'1|~_'.r'-'
« T-ALERT for quiet monitoring. Tone Aler

peeps when squelch 1s opened,

* Band scan and memaory scan

® Automatic “power off” circ

» '-.¢I*' e 3

e CTCSS encode olo ~ al (TSU-¢

* Supplied accessnries: StubbyDuk, PB-6
pattery pack for 2.5 watts output, wall charger

belt hook, wrist m.i;a. water resistant dust cag

Optional accessories:

« PB-5 72V 200 mAh NiCd pack for 2.5 W output » PB-6
12V, 600 mAh NIiCd pack = PB-7 72 V. 1100 mAh NiCd pack

« PB-8 12V 600 mAh NiCd for W output = PB-9 72V 600
mAh NiCd with built-in charger » BC-10 Compact charger

» BC-11 Rapid charger » BT-6 AAA battery case » DC-1/PG-2V¥
DC adapter » HMC-2 Headset with VOX and PTT » EE I-I !5
16 Soft cases « SMC-30/31 Speaker mics. » TSU-6 CTCS
decode unit = WR-1Water resistant bag

KENWOOD

KENWOOD US.A. COHPORATIO

~
2201E ._.-"'-r' '_D""‘."L"* ;L:'_"ﬁ_"' sach, CA S08

™ B ) ) 1 e T e s e e e - -
Nl | [ ¥ Lid B | . | o
:I L. DOX 22 -"r_- |_ O Beacn, LA SUH! - I =
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